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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpaMma 1o XMMUU OpUEHTHPOBaHA Ha ydyamuxcs 8-9 kiaccoB pa3paboTana
Ha OCHOBE CIIEAYIOIIUX TIOKYMEHTOB:

1. ®enepanpHbIi TOCYIAapPCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOILEro
oOpazoBaHwUs.

2. OcHoBHas 00pa3oBaTenabHas IporpaMMa OCHOBHOTO OOIIET0 00pa3oBaHMUS.

3. Asmropckas mnporpamma O.C. T'aGpuensn «lIporpamma OCHOBHOTO OOIIETO
oOpazoBanus. Xumus. 8-9 kmacce». M.: Ipoda, 2019

4. Y4eOHBIN MIaH MyHUITUIIAILHOTO 0011e00pa30BaTeIbHOTO YUPEKICHUS

Pabouas nporpamma obecrieyeHa yueOHHUKaMH, YI€OHBIMH TTOCOOUSMH, BKJIIOUCHHBIMH B
denepanbHbIi IEpeyeHb Y4eOHUKOB, pEKOMEHI0BAaHHBIX MUHHCTEPCTBOM 00pa30BaHuUs U HAYKH
Poccuiickoit  ®enmepanmuu K HCHOJB30BAaHUIO B 00pa3oBaTeIbHOM  Mpolecce B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.

[Tporpammoii oTBOIUTCS Ha M3ydeHHe XUMHUHM 138 dacoB, KOTOpBIE pacmpeieNieHbl IO
KJIaccaM CIEAYIOLUTUM 00pa3oM:

8 xiracc — 70 gacos, 2 yaca B HEZIEIIO;

9 xitacc — 68 Jacos, 2 yaca B HEZIEIIIO.

TPEBOBAHHA K YPOBHIO INTOAI'OTOBKM BbBIIITYCKHHUKOB
OCHOBHOM OBIIIEOBPA3OBATEJIBHOM IIKOJIBI

B pe3yabTare u3yuyeHusi XMMHU YYeHHK
JOJIJKeH 3HATH/ IOHUMATD

* XUMHYECKYI0 CHUMBOJINKY: 3HAKH XHUMHAYECKHX 2JIEMEHTOB, hopmyIbl
XUMHMYECKHUXBEIIECTB U YPAaBHEHUS XUMUYECKHUX PEaKLIU;

* BakHelIIMe XUMHYECKHe TMOHATHS: XUMHYECKUM DIIEMEHT, aToM, MOJEKyJa,
OTHOCUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAas MacChl, MOH, XMUMHUYECKas CBs3b, BEIIECTBO,
KJIaccu(UKalMs BEIIeCTB, MOJb, MOJSpHas Macca, MOJAPHBIH 00BEM, XUMHUECKas
peakius,KIacCuQuKanus peakiuid, OJJIEKTPONIUT U HEdIEKTPOIUT, IIEKTPOIUTHUYECKas
JIUCCOIIMAINS,OKUCITUTENb M BOCCTAHOBUTEIb, OKHMCIICHHE U BOCCTAaHOBIICHHE;

* OCHOBHbIC 3aKOHBI XHMMH: COXPAaHEHHMS MacChl BENIECTB, IMOCTOSHCTBA
COCTaBa,NEPUOIMYECKUN 3aKOH;

yMeTh
* HA3bIBATh: XUMHYECKHE IJIeMEHThI, COeJMHEHUS U3YUYEHHBIX KJIACCOB;
* 00BSICHATH: busnueckuit CMBICTT aTOMHOTO (TIOpsIKOBOTO) HOMEpa

XUMHUYCCKOI03JIEMCHTA, HOMCPOB TI'PYIIIbLI U NIEPHUOAA, K KOTOPBIM 3JICMCHT MNPUHAIJICKUT B
nepuoanyeckoicucreme .M. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB
9JICMCHTOB B MpcaciiaxXMajbIX IMEPHUOAOB U TJIABHBIX IMOATPYIII; CYIIHOCTH peaKI_[I/Iﬁ HNOHHOTO
oOMeHa;

*XAPaAKTEePU30BATL: XUMHUYCCKHUE DJICMCHTBI (OT BOaoOpoaa Ao KaJ'II)III/ISI) Ha OCHOBC HUX
MoJIO’KeHUs B mepuoaudeckoi cucreme J[.M.MenneneeBa u 0coOOEHHOCTEH CTPOSHHS UX aTOMOB;
CBsA3b MCXKOY COCTaBOM, CTPOCHHUEM U CBOMCTBaMHU B€IIECCTB, XUMHNYCCKHUEC CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BELIECTB;

*ompeaeasATh: COCTaB BEIIECTB MO WX (QopMmyiaM, TMPUHAISKHOCTh BEIIECTB
KONPEJEIEHHOMY KJacCy COEIMHEHMH, THUIbl XUMHYECKUX pEakluil, BaJIEHTHOCTb U
CTCIICHBOKUCICHUA DJJIEMCHTAa B COCIMHCHHAX, THII XAUMHUYECKOH CBSA3U B COCINHCHHUAX,
BO3MOKHOCTHIIPOTEKAHUS PEeaKIIMii MOHHOTO 00OMEHa;

* COCTABJATH: (GOPMYJIbl HEOPraHMYECKUX COCAMHEHUM HW3YYCHHBIX KJIACCOB;
CXEMBICTPOCHUS aToMOB MEPBBIX 20 9JIEMEHTOB [IEpUOAUYECKON CHCTEMBI
J.N.MeHneneeBa; ypaBHEHUS] XUMUUYECKUX PEAKIIHI;

* 00pamAThLCs ¢ XUMHYECKOH MOCY 101 U 1a00paTOPHBIM 000PYIOBAHUEM;

* pacno3HaBaTh ONBITHBIM MYyTeM: KHUCJIOPOJA, BOJOPOJ, YIJIEKHUCIBIA Tra3,
aMMHMaK;pacTBOPBI KUCIIOT U LIET0YeH, XJIOPHI-, CyIb(aT-, KapOOHAT-UOHBI;



*BBIYMCJAATH: MAacCOBYH  JIOJIO XUMHYECKOTO J3JieMeHTa 1o  Qopmyne
COEIMHEHHMS;MAacCCOBYIO JIOJII0 BEIECTBAa B PAcTBOpE; KOJMYECTBO BEIIECTBA, 00bEM WU
Maccy MOKOJIUYECTBY BEIIECTBA, 00BEMY MIIM MAacCe PeareHTOB MM MPOJAYKTOB PEaKIIHH;

HCIO0Jb30BATh NPUOOpEeTeHHbIE 3HAHUA U YMEHHUS B NPAKTHYECKOI 1eATeJTbHOCTH H
MOBCEIHEBHOM KU3HH IS
* 6e3011acHOr0 OOpaleHHs ¢ BeUIeCTBAMH U MaTepUaIaMu;
* DKOJIOTUYECKU I'PAMOTHOT'O IIOBEACHUS B OKPYKAIOIIEH Cpeae;

* OEHKM  BJIUSHUS  XMMHYECKOTO  3arpsA3HEHMs  OKpYXKawllel  cpeapl  Ha
OpraHU3MYeIIOBEKA;

* KPUTHYECKOH OLIEHKU MH(OPMAIUU O BELIECTBAX, UCIIOJIb3YEMBIX B OBITY;IPUTOTOBICHHUS
pPacTBOPOB 3aJaHHOW KOHUEHTPALINH.

IlnanupyemMsble pe3y/ibTaThl

OcHOBHbIE NOHATHSI XUMUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPeICTABICHNI)

BblnyCKHuK Hayyumcs.

* ONIMCHIBATh CBOMCTBA TBépI[I)IX, KHUAKHUX, Fa3006pa3HI)IX BCIICCTB, BBIACIIAI HUX
CYILIECTBEHHbIE ITPU3HAKY;

* XapaKTEepU30BaTh BEUIECTBA IO COCTaBy, CTPOCHUI0O M CBOWCTBAaM, YCTaHABJIMBAaTh
MPUYUHHO-CJICACTBEHHBIE CBSA3U MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHUH «aTOM», «MOJICKYJIa», «XUMUYECKUHU
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0XHOE BEIIECTBOY», «BAJIEHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMUU,

* 1300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYLTHOCTD
XUMHYECKHUX PEAKLIUH € TIOMOIIBI0 XUMUYECKUX YPaBHEHU;

* BBIUUCJIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, a TaKkKe
MAaCCOBYIO JIOJIO XHMHYECKOIO 3JEMEHTAa B COCIWHEHUSAX I OUEHKHM HMX MPAKTUYECKOU
3HAYMMOCTH;

¢ CpaBHHUBATH IO COCTABY OKCHJIbl, OCHOBAHUS, KUCJIOTBI, COJIN,

* KJ1acCU(UIUPOBATH OKCUIBI M OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATh COCTaB, CBOWCTBAa M 3HAY€HHUE (B MPUPOJE U MPAKTHUECKON NeATEIbHOCTH
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPOJa U BOAOPO/IA;

* IaBaTb CPAaBHUTCIBHYIO XAPAKTCPUCTHKY XHMHUYCCKUX OJOJIECMCHTOB H BaXXHEHUIIINX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJIJIOB U TaJIOTEHOB;

* OJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MTOCYT0H;

* IPOBOJUTH HECJIOXHBIE XMMHYECKHE OIBITHl U HAOMIOJCHUS 32 W3MEHEHUSMU CBOWCTB
BELIECTB B IIpollecce HMX MPEBpalIeHH; cOoOM0JaTh MpaBuia TEXHUKH O€30MacHOCTH MpuU
MPOBEJICHUH HAOIIOICHUN U OTIBITOB;

® pa3in4yaTb OSKCIOCPUMCHTAJIBHO KHCIIOTBI H I]_[éJ'IO'—II/I, MOJIB3YACh HMHIHUKATOpaMHU,
OCO3HaBaTh HEOOXOIMMOCTh COOIIOJIEHUSI Mep O€30MacHOCTH MPH OOpAIllEeHUU C KUCIOTaMH U
HIeJI09aMHu.

Buinycknux nonyuum 603MOACHOCMb HAYYUMBCA:

* TPaMOTHO 0OpaIaThCs C BEIIECTBAMH B TIOBCETHEBHOKU3HU;

* 0CO3HaBaTh HEOOXOUMOCTh COOJIIO/ICHUS MTPABUIT IKOJIIOTUYECKU 0€30MacHOTO MOBECHHUS
B OKpY’KarolIel MPUPOJTHON Cpelie;

* IOHUMaTh CMBICT U HEOOXOIMMOCTH COONIOJIEHUs TPEANHCAHUN, TpEeAaraéMbIX B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCICTB OBITOBOM XUMHHU U ap.;

* HCIIOJI30BAaTh  MPHUOOPETEHHBIE  KIIOUEBHIE KOMIIETEHTHOCTH TIPU  BBHIMOJHEHHUH
HCCJIEIOBATEIbCKUX MPOEKTOB M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUSI U paclO3HaBaHUS
BEILECTB;

* pa3BUBAaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HWCIIOJB3Yysl CpEACTBA YCTHOW U
NUCHbMEHHOW KOMMYHHMKAIlMM TIIpu paboTe ¢ TeKcTaMH Y4yeOHHKa M JONOJHHUTEIbHON
JUTEPaTypOl,CIIPABOYHBIMU TaOJIMLIaMHU, TPOSBIATH TOTOBHOCTh K YB@XXCHHUIO HHOM TOYKHU
3peHHs TP 00CYXKIEHUH PE3yIbTaTOB BHIIIOJHEHHON paboThI;



* OOBEKTHBHO OIICHMBATh WHGOPMAIIMIO O BEHIECTBAX M XUMHUYECKUX IMpoIleccax,
KPUTUYECKH OTHOCHTBCS K TICeBIOHAy4YHOW HWH(OpManuu, HEJ0O0POCOBECTHOH peKjame,
KacarolIeicsl UCIOJIb30BAaHUs Pa3IUYHBIX BELIECTB.

Ilepuoguyeckuili 3aKOH M MEPHOAMYECKAS] CHCTeMAa XHMHMYECKHMX JJIEMEHTOB
1. 1. MenpaeseeBa. CTpoeHue BeliecTBa

Buinycknux nayuumcs:

* KJIacCU(UIIUPOBATh XUMUYECKUE SJICMEHTBI HA METAJIIbl, HEMETAJLIbI, DJIEMEHTBI, OKCHJIBI
U THAPOKCHJIBI KOTOPBIX aM(OTEpPHBI, 1 MHEPTHBIE AJIEMEHTHI (Ta3bl) I OCO3HAHUS BAXKHOCTHU
YHOPSAI0YCHHOCTHU HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzeneena;

* OITUCBIBATH U XaPaKTEPU30BATh TAOINYHYIO0 (POPMY IEPHOANICCKON CHCTEMbBI XUMUYIECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SIIEp M paclpeliesieHue Yucia 3JIEKTPOHOB IO
SJIEKTPOHHBIM CJIOSIM aTOMOB XHMHMYECKMX JJIEMEHTOB MaJblX MEPUOAOB MEPUOIAYECKOM
CHCTEMBI, a TAK)KE KaJIUs U KaJIbIIHI;

* pa3yinyaTh BHUJIBl XMMHUYECKON CBS3M: MOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (OPMYINIBI BEUIECTB, OOpPa30BAHHBIX XHWMUYECKUMU
CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJIITh 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHMS HX KPUCTALIMUYECKUX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METANTHYECKUX;

* XapaKTEepU30BaTh XUMHUUYECKHUE JJIEMEHTBl M HX COCAMHEHHUS Ha OCHOBE IOJOKECHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOSHUS UX aTOMOB;

* ONMKUCHIBATh OCHOBHBIC ATanbl OTKpbITUA J[. V1. MenaeneeBbIM NepuoguYecKoro 3akoHa u
MEePUOIUYECKON CHUCTEMBl XHUMHYECKHUX DJJIEMEHTOB, JXHW3Hbh M MHOTOOOPa3HYyI0 HAay4IHYIO
JIEATEIbHOCTh YUYEHOTO;

* apaKTepU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAYEHWE IMEPUOJAMYECKOr0 3aKOHA H
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB [[. . Menaeneesa;

* OCO3HaBaTh HAYYHBIE OTKPBITHS KaK pe3yJbTaT JJIUTEIbHBIX HAOIIOJCHUMN, OIBITOB,
Hay4YHOU MOJIEMHUKHU, TPEOIOJICHUS TPYAHOCTEN U COMHEHUH.

Buinycknux nonyuum 803mMox#cHOCMb HAYYUMBCA:

* OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 711 TPAKTUUYECKON JAEATEIbHOCTH YEIOBEKa;

* OIUCHIBATh N3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSIIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANUECKOMCUCTEMBI XUMHUECKUX 3JIEMEHTOB
JU1s1 OOBSICHEHUSI U TIPEJIBUJICHHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WH(GOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YINIyONeHUs 3HAaHUN 00
HMCTOPHUH CTAHOBJICHUS XUMUUYECKOW HAyKH, €€ OCHOBHBIX MOHSATHN, IEPUOANIECKOTO 3aKOHAKAK
OJIHOTO M3 Ba)XHEHIIMX 3aKOHOB IMPHUPOJIbI, @ TAKKE O COBPEMEHHBIX JOCTHXKCHHUSIX HAyKU U
TEXHUKH.

MHoroo0pa3ne XuMH4YeCKMX peaKkuui

Buinycknux nayuumcs:

* 00BSCHATH CyTh XUMUYECKHUX MPOIECCOB U X MPUHIMITUATIHLHOE OTIUYHE OT (PU3NUECKHX;

* Ha3bIBaTh NMIPU3HAKHU M YCJIOBUS MIPOTEKAHUS XUMHUIECKUX PEAKITUH;

* YCTAQHABJIMBATh MPUHAUICKHOCTh XMMHYECKOM pEakUUh K ONPEAeIEHHOMY THIY IO
OJTHOMY W3 KJIacCU(DMKAIMOHHBIX MPU3HAKOB: 1) MO YHCIY M COCTaBy HMCXOJHBIX BEIIECTB U
NPOJYKTOB peakiuu (peakluud COSAMHEHHS, pa3lIOKEHHUs, 3aMelleHdus U oOMeHa); 2) 1o
BBIJICJICHUIO WJIA TIOTJIOMIEHUIO TEIJIOTHI (PEaKIMK SK30TEPMHUYECKUE M IHIAOTEPMUUYECKHE); 3)
M0 M3MEHEHUIO CTETEeHEW OKHCICHUS XUMHUYECKUX DJIEMEHTOB (PEaKIUU OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIC); 4) O 0OpAaTUMOCTH TIpoliecca (peakiuu 00paTuMbple 1 HEOOpaTUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEaKIIN;

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CMEIICHHE XUMUUECKOTO PAaBHOBECHSI;

* COCTABJISATh YPABHEHUS DSJIEKTPOJMTHUYECKOW AUCCOLUMALMU KHUCIOT, IIEJIOYEH, CONEH;
MOJIHBIC W COKpAIIEHHBIE WOHHBIC ypPaBHEHHs peakluid OOMEHAa; ypaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKILIUN;



* IPOrHO3UPOBATh MPOIYKTHl XUMHUECKUX peaKuuid 1o (HhopMyiam/Ha3BaHUAM HCXOIHBIX
BEILIECTB; ONPEJEIIATh UCXOJHbIE BELeCTBA O (hopMysIaM/Ha3BaHUAM IPOILYKTOB PEAKLIUY;

* COCTABJIATh YPaBHEHMSI PEAKIMI, COOTBETCTBYIOLIUX IOCIEN0BATEIBHOCTH («UETOYKEN)
IIPEBPALCHUI HEOPraHMYECKHUX BELIECTB Pa3IMYHbIX KJIACCOB;

* BBIBJIAITH B IIPOLIECCE JKCIIEPUMEHTAa IPU3HAKH, CBHUJETEIbCTBYIOLIUE O IMPOTEKaHUU
XUMHUYECKON PEaKIIY;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEIENATh XapaKTep Cpenbl BOAHBIX PACTBOPOB KHUCIOT M ILEIOYEH IO M3MEHEHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTh KAa4ECTBEHHBIE PEAKIMM, NOATBEP)KIAIOUIME HAIM4YUME B BOJHBIX pPacTBOpax
BELIECTB OT/IE€IbHBIX KATUOHOB U aHHOHOB.

Buinyckuux nonyuum 603mM0%CHOCMb HAYYUMBCA:

* COCTABJIATh MOJIEKYJISIPHBIE U IIOJHBIE HMOHHBIE YPAaBHEHHUAINO COKPALIEHHBIM HOHHBIM
YPaBHEHHUSM,;

* IPUBOJIUTH MPUMEPHI PEaKLUi, MOATBEPXKIAIOLINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BEILIECTB;

* IPOrHO3UPOBATH PE3YJIBTATHl BO3ACHCTBUS Pa3IMUHBIX(AKTOPOB Ha H3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKINy;

* IPOTHO3UPOBATh  pE3yJIbTaThl  BO3ACHCTBHS  PAa3UUYHBIX()AKTOPOB HAa  CMEILIEHUE
XUMHYECKOIO PABHOBECHS.

MHoroo0pa3ue BelecTs

Buinyckuux nayuumes:

* OIPENENATh MPUHAMJIEHKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEIENATh BAIEHTHOCTD U CTEIIEHb OKMCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPraHMYECKHX COEJUHEHHM IO BaJEHTHOCTSIM M CTEHEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)Ke 3apsiJilaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI (PU3MUYECKUX U XMMUYECKHUX CBOMCTB MPOCTBIX
BEIIECTB (METaVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTEPHbIE [l TPYIIl OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapaKTEpHbIE [UIsl KaXKIOTO0 U3 KJACCOB
HEOPraHMYECKUX BEIIECTB: KMCIOT OCHOBAHUM COJIEH;

* IPUBOJUTH  MNpPHUMEpPHl  peakuui, MOATBEPXKIAIOMIMX  XMMHUYECKHE  CBOMCTBa
HEOPraHMUYECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBaHUM U COJIEH;

* OIIPENENSITh BELIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKHUCIUTEIHHO-
BOCCTAHOBUTEIJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM OallaHC (JUIs1 M3YyYEHHBIX DPEaKIUil) Mo
IIPEI0KEHHBIM CXEMaM PEAKIUI;

* IPOBOJUTH JTAOOPATOPHBIE ONBITHI, MOATBEPXKIAIOLINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJa, KMCIOPO/a, YIJIEKUCIIOTrO Ta3a, aMMHUAaKa; COCTABIISATh YPAaBHEHUs COOTBETCTBYIOIIHNX
peaKkui.

Buinycknux nonyuum 603mMoHICHOCMb HAYUUMbCA:

* IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOTHO3UPOBAThH CIOCOOHOCTh BELIECTBA IIPOSABISATEOKUCIUTEIbHBIE WIH
BOCCTAHOBUTEIJIBHBIE CBOMCTBA C YYETOMCTEIIEHEH OKHMCIEHHUS JJIEMEHTOB, BXOIAIIMX B €ro
COCTaB;

* BBIBIIAITh CYILIECTBOBAHME T'€HETHYECKOM B3aMMOCBA3ZMMEKIY BEIIECTBAMH B psAY:
IIPOCTOE BEUIECTBO — OKCUJ — FMAPOKCU — COJIb;



* XapaKTepU30BaTh 0COOBIE CBOICTBAa KOHIIEHTPUPOBAHHBIX CEPHOI U a30THOM KHUCIOT;

* IPUBOAMTH IIPUMEPHI YPAaBHEHUHN PEaKLUi, JIEKALMXB OCHOBE IPOMBIIIICHHBIX CIIOCOO0B
IIOJIy4eHHUSI aMMHUaKa, CEPHOM KHUCIIOTBI, YyI'yHa U CTaJIu;

* OMMCBHIBaTh (U3UYECKUE U XUMHUYECKUE IPOLECCHI, SBJSIOIIMECS YacTblO KPYroBOpOTa
BEILECTB B IPUPOJIE;

* OPraHU30BbIBaTh, IIPOBOJUTH YYEHUYECKHE IIPOEKTHINO MCCIEA0BAHUIO CBOMCTB BEUIECTB,
HMMEIOIIMX BAKHOE IIPAKTUYECKOE 3HAYCHUE.

Conepxanue (138 yacoB)

8 ki1acc(2 4 B Heneo; Beero 70 4)

Beenenue (74)

XuMHs — HayKa O BELIECTBAX, UX CBOMCTBAX U IIPEBPALICHUIX.

[ToHsiTHE O XUMHYECKOM 3JIEMEHTE U (pOopMax ero CyIIEeCTBOBAHHMS: CBOOOIHBIX aTOMaXx,
IPOCTBIX U CJI0’KHBIX BEILIECTBAX.

IpeBpamenus BemecTB. OTIMYME XUMHYECKHX PEAKLMHA OT (PU3MYECKHX sBICHUHA. Poisb
XUMHH B )KU3HU 4YesloBeka. XeMopuus u XxeMo(oousl.

KpaTkue cBeneHus U3 UCTOPUM BO3HUKHOBEHHUS M pa3BUTHS XuUMHH. [lepuon anmxumum.
[onsitue o punocodekom kamue. Xumusi B XV|I B. Pazsutue xumuu Ha Pycu. Ponb oredecTBeHHBIX
YUYEHBIX B CTAHOBJIEHMH XUMUYECKOW Hayku — padotsl M. B. Jlomonocosa, A. M. byrneposa, /1. 1.
Meunneeesna.

XUMHUYECKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX HJIEMEHTOB U IPOUCXOXK/ICHUE X Ha3BaHUIL.
Xumunyeckue Gopmynsl. HMunekcsl u  koddpduuuentsl. OTHOCHUTENIbHBIE aTOMHAs MU
MOJIEKYJIIpHasi Macchl. Pacuer MaccoBOl 10IM XUMHUUYECKOT'0 3J1EMEHTA 110 (hopMyJie BELIECTBA.

[Tepuonuueckas cucrema xuMuueckux anemeHToB [[. M. Menneneesa, ee CTpykrypa:
MaJjiple ¥ OOoJblIME NEepHOAbL, TPYNNbl U MOATrpYHNbI (TaBHas U moOouHas). Ilepuonnueckas
CHCTeMa Kak CIIpaBOYHOE 1ocolue i MOJTYYeHHs CBEICHUNH 0 XUMHYECKHX 3JIEMEHTaX.

Pacyernbie 3a1a4n.

1. HaxoxIeHne OTHOCUTEIBHOM MOJIEKYJIIPHOM MacChl BEILIECTBA II0 €r0 XUMHUYECKON
bopmyre.

2. BeluncieHre MaccoBOil O XUMHUYECKOTO JIEMEHTA B BELLIECTBE I10 €ro (popmyie.

IIpakTuueckue padorbl. Nel. Ilpuembr oOpamenus c¢ Jga00paTOPHBIM
obopynoBanueM. 2. HaOmionenue 3a ropsimeid cBedold. V3ydyeHue cTpoeHMs IUIaMEHH —C
ucnosbp3oBaHueM jJadoparopun Touku Pocta (1aTuvk Temmeparypbl)

TEMA 1

ATOMBI XUMHYECKHUX 3j1eMeHTOB (10 4)

AToMBbI Kak (opMa CYIIECTBOBAaHHMS XWMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEICHHUS O
CTpoeHMM atoMoB. JlokazaTenbCcTBa CIOXHOCTH CcTpoeHHMs aroMoB. OmbiTel  Pesepdopma.
[TmaneTapHast MOJIENTb CTPOSHHS aTOMa.

CocraB aTOMHBIX si/iep: TMPOTOHBI M HEUTpoHbl. (OTHOCUTENbHAs AaTOMHAas Macca.
B3anMOoCBsI3b MOHSATHI «TIPOTOHY, «HEHTPOHY», «OTHOCUTEIIbHAS aTOMHAS Macca.

W3menenne urciia mpoTOHOB B SIAAPE aTOMa — 00pa30BaHUE HOBBIX XMMUYECKHUX JIEMEHTOB.

N3MeHeHne uncia HEUTPOHOB B siApe atoma — oOpa3zoBaHue n30TONMoB. COBpeMEeHHOE
omnpe/iesIeHue NOHATUS «XUMHYECKUN 37eMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO 3JIEMEHTA.

Onektponbl. CTpoeHHe MIEKTPOHHBIX 000JIOUEK aTOMOB XUMHUYECKHUX dneMeHToB Ne 1-20
nepuoanueckoir cucrembl JI. M. MenneneeBa. IloHsiTue 0 3aBEpIIEHHOM M HE3aBEPUICHHOM
AIIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

Ileproguueckas cucreMa xumMudeckux aiemMeHToB [[. M. MenzaeneeBa U cTpoeHUE aTOMOB:
(bU3MUECKUil CMBICIT IOPSIKOBOTO HOMEpA AJIEMEHTa, HOMepa TPYIIIbI, HOMEpa IMepro/a.

W3MeHeHne 4ucia DSJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpOBHE aTroMa
XUMUYECKOT0 dJIEMEHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPHUIATEIHHBIX HOHOB.

Honbl, oOpa3oBaHHbIE aTOMaMU METAIJIOB M HeMeTauioB. [IpuuuHbBl H3MEHEHUS
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB B IEPUO/IAX U TPYIINAX.



O6pa3oBanne OmHapHBIX coeauHeHUM. [loHsTHE 00 MOHHOMU cBsI3U. CxeMbl 00pa3oBaHUs
VMOHHOM CBSI3U.

BzanmonelicTBre aTOMOB XHMHUYECKHUX AJIEMEHTOB-HEMETAIUIOB MEXTy cO00i —00pazoBaHue
JIByXaTOMHBIX MOJIEKYJI MpOCThIX BewecTB. KoBajeHTHass HENoOJspHas XHWMHUYECKash CBS3b.
DJEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBue aToMOB XUMHUUECKHX AJIEMEHTOB-HEMETAJUIOB MEXTy co00i —00pa3zoBaHue
OMHApHBIX COETMHEHUN HEMETAIUIOB. DJIEKTPOOTPULIATENLHOCTD. IIoHATHE 0 KOBaJIEHTHON MOJISIPHOI
CBSI3U.

B3anmopeiicTBre aTOMOB XUMHUYECKHUX 3JIEMEHTOB-METAIIIOB MEXIY CO00il — 00pazoBaHue
METAJUIMYECKUX KpUCTALIOB. [[OHATHE O METAIIIMUECKO CBSI3H.

Jdemoncrpauuu. Mojenn aToMOB XMMUYECKHUX 3JIEMEHTOB. llepuoanueckas cucrema
xumudeckux snemeHToB 1. 1. Menpeneena.

TEMA 2

Ipoctoie BemecrBa (5 4)

[TonoxeHnue MeTaIOB U HEMETAUIOB B MEPUOIUYECKON CUCTEME XMMHUYECKUX SJIEMEHTOB
J .M. MenpneneeBa. Baxknelme MnpocTble BEHIECTBA — METAJUIbL KEJIE30, ATFOMUHHUM, KaJbLUA,
MarHuii, HaTpui, Kanuit. O0mme Guznvyeckre CBOiCTBA METAILIOB.

Baxnelimue mpocThie BelecTBA — HEMETAJUIbI, 00pa30BaHHBIE aTOMAaMHU KHCIOpPO/a,
BOJOpOJa, a30Ta, cepbl, (ocdopa, yrinepoaa. CnocoOHOCTh aTOMOB XMMUYECKUX AIIEMEHTOB K
00pa30BaHUIO0 HECKOJILKUX IIPOCTBIX BEIICCTB — AUIOTPOIHS. AJUIOTPOITHBIC MOIU(MUKAIIUN
Kuciopoaa, hocdopa u onopa. MeTauindeckre 1 HEMETAUTMUECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JICTICHUS IMPOCTHIX BEIECTB HA METAJUTBI i HEMETAIITBI.

[TocTrosinnast ABoragpo. KonndyectBo BemecTBa. Moas. MonsipHas macca. MonspHsIi
00beM Ta3000pa3HBIX BeMIeCTB. KpaTHBIC €IWHWIEI KOJMYECTBA BEHICCTBA —MHUJIJIUMOJb H
KUJIOMOJb, MUJIJIMMOJISIDHAsT W KUJIOMOJSpHAas MacChl BEIIECTBA, MWUIMMEISPHBIA U
KAJIOMOJISIPHBIN 00BEMBI Ta3000Pa3HbIX BEIICCTB.

Pacuersl ¢ wucnonb30BaHMEM TIOHSTHUN «KOJIMYECTBO BEILIECTBA», <«MOJISIpHAs Maccay,
«MOJISIPHBIA 00BEM Ta30BY, «TIOCTOSTHHASE ABOTAPO.

Pacuyernble 3a1aun. 1. Beraucienre MOISIpHOI MacChl BEMIECTB MO0 XUMHUECKUM (OpMYIIam.
2. Pacuerbl ¢ MCNOIB30BAHUEM MOHATHH «KOJMYECTBO BELIECTBAY», «MOJIIPHAsI Maccay, «MOJISPHBIHA
00bEM Ta30B », « TOCTOSTHHAsT ABOTapO ».

HMemoncrpamuu. OO6pazer; kpacHoro (ocdopa. Hexoropeie MeTauitbl M HEMETaILIbI
KOJIMUECTBOM BelecTBa 1 Mosb. Mojiens MOJISIPHOTO 00beMa Tra3000pa3HbIX BEIIECTB.

TEMA 3

CoeauHeHnsi XMMHYECKHUX 3JieMeHTOB (13 u)

Crenenp okucnenus. OnpeaeneHue CTENEHN OKUCICHUS YIEMEHTOB [0 XUMHUYECKON
dbopmyne coeauHeHusi. CocraBieHne (HOpMya OWHAPHBIX COCIWHEHUM, OOMIMHA CIOCO0 HX
Has3bIBaHUs. BUHApHbIE COETMHEHMS: OKCHUJBI, XJOpHIbl, cynbduabl u 1p. CocraBieHHe HX
dopmyn. IlpencraBurenwt OKCHIOB: BOJA, YIVIGKHCIBIA Ta3 ¥  HETallleHas W3BECTb.
[TpencTaBuTeny IeTY4MX BOJOPOIHBIX COETUHEHHI: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHMsI, WX COCTaB M Ha3BaHMS. PacTBOpMMOCTh OCHOBaHWH B Boje. TaOiwmia
PacTBOPUMOCTH THAPOKCHIIOB M coneil B Boze. [IpeactaButenu menodeit: rHIPOKCHIBI HATpPHS,
Kanusg U Kanbius. [IoHSATHE O KadeCcTBEHHBIX peaknusx. MHaukatopsl. M3MeHeHne OKpacKku
MH/MKaTOPOB B IIEIIOYHON Ccpejie.

Kucnotsr, ux cocras u HazBanus. Kimaccudukanmst kucior. [IpeacraBureny KUCIIOT: cepHast,
COJIsSIHAs U a30THasA. VI3MeHeHne OKpacKy MHAMKATOPOB B KUCIIOTHOM Cpejie.

Conmm kak DpPOM3BOJHBIE KHUCIOT M OCHOBaHMM. WX cocraB U Ha3BaHHS.
PacTBopumocTh coneit B Bone. IlpencraBurenu coseid: xyopua Hatpus, kapOoHaT u ¢ocdar
KaJIbIIHS.

AMopdHBIe U KPUCTAUTMUECKUE BEIIECTRA.



MeKMOEKyYIJISIPHBIE B3aUMOJACUCTBUSA. THUIIBI KPUCTAIUIMYECKUX PELLETOK: NOHHAS, aTOMHAs,
MOJIEKYJISIpHAsi M METaJUIMYECKas. 3aBUCHUMOCTb CBOMCTB BEILECTB OT THUIIOB KPHCTAJUIMYECKUX
PELLETOK.

BemectBa MONEKYISPHOrO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTABA JIJIst
BELIECTB MOJIEKYJISIPHOTO CTPOCHUSL.

UYuctble BemectBa M cMmecu. [Ipumepsl KUAKHX, TBEPAbIX U Ta3000pa3HBIX CcMeceil.
CBoiicTBa 4HCTHIX BemlecTB U cMmeceil. X coctaB. MaccoBasi U oObeMHasi JOJIM KOMIIOHEHTA
cMmecu. PacyeTsl, CBA3aHHBIE C HCIIOIb30BAHUEM MTOHSATHS «IOJIS.

Pacuernble 3anaun. 1. Pacuer MaccoBoil 1 00beMHOM J1071€H KOMIIOHEHTOB CMECH BEIIIECTB.
2. BepluncieHne MaccoBOM JOJIM BEUIECTBA B PAcCTBOPE IO M3BECTHOM Macce pPacTBOPEHHOIO
BEIIECTBA U Macce pacTBOpUTEIIs. 3. Bbunciienne Macchl pacTBOPSIEMOIO BEILIECTBA U PACTBOPUTEIIS,
HEOOXOAMMBIX JUIS IPUTOTOBIICHHSI ONPEIEICHHOM Macchl pacTBOpa C M3BECTHOW MAaCCOBOM JI0JIEH
PacTBOPEHHOI'O BELIECTBA.

HMemoncTpamun. OOpasibl  OKCHJIOB, KHCJIOT, OCHOBaHMH MW  coyiell. Mojenu
KPUCTAJUTMYECKHUX PEIICTOK XJIOpUAA HATpus, anmasa, okcunma yriiepoaa (V) uz obopynoBaHwus
Touku Pocra. Crioco0Obl pa3nenenus cmeceid. JIuCTUILIAIMS BOABIL.

JlaGoparopuble onbIThL. 1. 3HAKOMCTBO C OOpa3liaMM BELIECTB pa3HbIX KJIACCOB. 2.
Paznenenue cmecen.

IIpakTnueckune padorpl. 3. AHaIM3 NOYBKI U BOJIbL. 4. [IpuroToBieHue pacTBopa caxapa u
pacyer ero MaccoBOM JI0JIM B pacTBOpE.

TEMA 4

N3menenus, npoucxoasime ¢ BemecrBamu (13 u)

ITonsiTHE SIBEHUI KaK U3MEHEHUI, MPOUCXOIAILINX C BEIIECTBAMU. SIBIEHUS, CBSI3aHHBIC C
U3MEHEHHEM KPHCTAUTMYECKOTO CTPOSHHUS BEIleCTBA MPH MOCTOSHHOM €ro COCTaBe, — PU3NYECcKHe
ABJIeHYsL. DU3NUECKUE SIBIICHUS B XUMUH: JUCTWILIALMS, KPUCTALIM3ALNs, BEITAPUBAHUE U BO3TOHKA
BEILIECTB, LIEHTPU(PYTUPOBAHHE.

SIBneHus, cBs3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XMMHUYECKHE peakuuu. [Ipu3Haku
U yCIIOBHS IPOTEKAHUS XUMUYECKUX peakuuid. [ToHsTHEe 00 9K30- U SHIOTEPMHUYECKHUX PEAKIIUSX.
Peaknmy ropenust Kak 4acTHBIM CIydail S9K30TEPMUYECKUX PEAKIMN, POTEKAIOIINX C BBIICICHUEM
CBETA.

3aKOH COXpPaHEHUS MacChl BEIIECTB. XHMUYECKUE YpaBHEHHS. 3HAYEHHWE HHJIEKCOB M
k03¢ uirieHToB. CocTaBieHHe YpaBHEHUI XUMUYECKHUX PEaKLIUi.

PacueTpl Mo XMMHYECKMM ypaBHEHMsM. PerieHue 3anad Ha HaXOXKICHUE KOJIMYECTBA
BEILIECTBA, MACChl WM 00beMa MPOAYKTa PEaKLUH M0 KOJIWYECTBY BEIECTBA, Macce WM 00beMy
HCXOJHOIO BEIIECTBA. PacueTsl ¢ UCIIOIb30BaHUEM IIOHATHS «I0JI1», KOTJa UCXOJHOE BELIECTBO
JIaHO B BHUJIE€ pacTBOpa C 3aJlaHHOW MacCOBOM JOJIe PacTBOPEHHOIO BEUIECTBA WJIM COIAEPKUT
OIIPENIEIIEHHYIO JOJIO IPUMECEH.

Peakiyin  pasnoxxenus. IloHsATHE O CKOPOCTM XUMHMYECKHX peakimid. Karammsatopsl
DepMeHTBL.

Peaknuu coenunenus. Karanutnueckue u HekatanuTuueckue peakuuu. Obparumble
¥ HeoOpaTHMBbIE PEaKIIUH.

Peakiun  3amernieHus.  DNEKTPOXUMUYECKHI  psAll  HANpPsHKEHWA  METAJUIOB,  €T0
MCIOJIb30BaHUE JJIsl IPOTHO3MPOBAHUS BO3MOYKHOCTU MPOTEKAHUS PEAKIIUN MEXIy MeTalIaMU U
pacTBOpaMu KHUCJIOT. Peakumy BBITECHEHHS OJHMX METAJLIOB U3 PAaCTBOPOB UX COJIEH APYrMMH
MeTaJIaMU.

Peakiun oOmena. Peakimu HeWTpanmmu3anuu. YCIIOBHS MPOTEKaHWsI peakmuid oOMeHa B
pacTBOpax 10 KOHIA.

Tumel XUMUYECKHMX peakuuil (10 MPH3HAKY «UHUCIO M COCTaB HCXOJHBIX BEIIECTB H
IPOJIYKTOB pPEAKIMKW») Ha NPHUMEPE CBOMCTB BOABL. Peakius pasiokeHUs — JIEKTPOJIU3 BOJBI.
Peakunu coennHeHUs: — B3aUMOJIEUCTBHE BOJbI C OKCHUJIaMH METAJNIOB U HemeTawioB. [lonsarue
«TUAPOKCHUIBD. Peakiuu 3aMmelieHdss —  B3aUMOJICMCTBHE BOJbI C  HICJIOYHBIMU U
IIEIOYHO3EMEIbHBIMUA  MeTajutaMu. Peaknuu oOMeHa (Ha mpumepe Tuapoim3a cCynbduma
ATIOMUHHUS ¥ KapOUIa KAIbITHs).



Pacuyernble 3a7aun. 1. Beruncinenre no XuMHYECKUM YpaBHEHHSM MaccChl MIIM KOJTMYECTBA
BEIIECTBA 110 U3BECTHOW Macce WM KOJMYECTBY BEIECTBA OJHOTO U3 BCTYMAIOUIMX B PEAKIHIO
BEILIECTB WIM TPOAYKTOB peakiuu. 2. Bpramcienne macchl (KOMMYECTBA BEIECTBA, 00BEMa)
NPOJIyKTa PEaKIMM, €CIM M3BECTHa Macca MCXOJHOIO BEIIECTBA, COJEPKAIIEro ONpPEesIEHHYIO
J0JI10 TpuMeced. 3. BpluuciieHne Macchl (KOJIMYECTBAa BELIECTBAa, 00bEMa) MPOAYKTa peaklvy,
€CIIM M3BECTHA Macca pacTBOpa U MaccoBasi JI0JIs pAaCTBOPEHHOTO BELIECTBA.

Nemouncrpanuu. [Ipumepsl Gu3nuecKux sIBICHUN: a) TUiaBleHHe mapaduHa; 0) BO3rOHKa
uofa WM OEH30MHOM KHCIOTBI; B) PacTBOpEHHE IMepMaHraHara kKamus. [Ipumepbl XuUMHUYecKuX
siBJIeHUH: a) ropenue (ocdopa; 6) B3aMOAEHCTBUE COMSHON KUCIOTHI C MPAMOPOM HIIM MEJIOM;
B) nmoay4deHue ruapokcuaa meau (Il); r) pacTBopeHure momydeHHOrO THAPOKCHIA B KHCIIOTaX;
n) B3aumojeiictBue okcuga menu (II) ¢ cepHoOM KHCIOTOM TpW HAarpeBaHUM; €) Pa3JIOKEHHE
NepMaHraHaTa Kajuusi; 5K) B3auMOAeHCTBHE pa30aBIeHHbIX KUCIOT C METaIaMu.

JlabopaTopuble onbIThl. 3. OKUCICHHE MeOW B IUIAMEHH CHHMPTOBKM WM TOPENIKU. 4.
[ToMyTHEHHE U3BECTKOBOI BOJIBI OT BBIABIXAEMOT'O YIVIEKUCIIOro Ta3a. 5. [lomydeHue yriekucaoro
rasa B3aMMOJICHICTBUEM CO/bI M KUCIOTHL 6. 3amelieHue Menu B pactBope xjopuaa memu (M)
HKEJIE30M.

IIpakTuyeckue padorsl. 5. [lpusHaku xumudeckux peakuuil. 6. [lonyuenue Bogopoaa u
onpezesieHue ero cBOUCTB. 7. [lonyyeHne u cBoKCTBa KUCIOPOAA.

TEMA 5

PacrBopenne. PacTtBopsl.

CaoiicTBa pacTBoOpoB 3J1eKTposnToB (20 u)

PactBopenne kak  (¢usuko-xumuueckuid mporecc. [lonstue o ruaparax U
Kpuctayioruaparax. PactBopumocts. KpuBbie pacTBOpUMOCTH Kak MOJENTb 3aBUCHMOCTHU
pacTBOPUMOCTH  TBEPABIX BEIIECTB OT TeMIeparypbl. HachlllleHHble, HEHACHIIEHHbIE WU
TIEPECHIITICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB ISl IPUPOJIBI U CETTHCKOTO XO3sICTRA.

[lonsiTie 00 DSIEKTPONUTUYECKONW TUCCOLMAIMHU. OJNEKTPOIUTHI M HEIIEKTPOJIMTHL
MexaHu3M JUCCOIUAIIUUA DJIEKTPOJIUTOB C PA3IMYHBIM THIIOM XUMHYECKOW cBsi3u. (CTemneHb
IEKTPOIUTHYECKOH aucconuanuu. CuibHble W ciaadbie 3JekTpoJuThl. Hcmosb3oBanue
uu(POBOro JIaTIHKA IEKTPOIPOBOIHOCTH U3 Jaboparopun Touku PocTta

OCHOBHBIE TOJIOKEHUSI TEOPUU DIIEKTPOIIUTUUYECKON auccoruanuu. MoHHble ypaBHEHUs
peaxiuii. Y CIoBHs MPOTEKaHUS PEAKIIMKA 0OMEHa MEXKTy JIEKTPOJIMTaMH JI0 KOHIIA B CBETE€ MOHHBIX
MIPEICTaBICHUN.

Knaccudukariyst HOHOB 1 X CBOMCTBA.

Kucnotel, ux kmaccudukarms. Jluccouumanusi KHCIOT M WX CBOMCTBA B CBETE€ TEOPHUU
ANEKTPOJUTUYECKON AUcconMai. MOJIEKYyIsIpHblE WU HMOHHBIE YPAaBHEHUS PEaKUHU KHCIOT.
BzaumopeiicTBue KHCIOT C MeTaUIaMH. OJEKTPOXUMHUYECKUI pPsii HANpsHKEHUA METaJUIoB.
B3aumoselicTBue KUCIOT ¢ OKCHAAMH METAIOB. B3auMozeHCTBUE KUCIOT C OCHOBAaHHUSIMU —
peakiusi HeWTpanuzanuu. B3aummopaeicTBhe KHUCIOT C cosiMH. VICHonb30BaHuEe TaOIHIIBI
PacTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, Ux Kinaccudukaiys. Jluccormanys OCHOBaHHN M MX CBOICTBA B CBETE TEOPUHU
ANEKTPOJINTUYECKON JTMCCOLMAMU. B3anMOoJeiCTBUE OCHOBAaHWUM C KHUCJIOTaMH, KHUCIOTHBIMH
OKcHIaMH U cossiMu. Vcrionb30BaHne TabIHIIbI PACTBOPUMOCTH TSI XaPAKTEPUCTUKH XUMUYECKUX
CBOMCTB OCHOBaHM. Pa3noxxeHne HepaCTBOPUMBIX OCHOBAaHHM IPH HAarPEBAHUH.

Conu, ux kmaccUpUKaAIMI ¥ TUCCOLHUAIUS Pa3TUYHBIX TUIOB conell. CBoiicTBa coleii B
CBETE€ TEOPUM DJIEKTPOJIUTHYECKOW IHccolranuu. B3anmoneicTBue coJiel ¢ MeTaliaMu,
YCIIOBUSL TPOTEKAHMsI 3THUX peakuuil. B3aumonelcTBue cojied € KHUCIOTaMH, OCHOBAaHUSIMUA W
conssmMu. cronbp3oBaHue TaOMMIBI pacTBOPUMOCTH JJISI XapaKTEPUCTHUKH XWMHYECKHUX CBOMCTB
COJIEH.

O06o001IeHMe CBeIeHHI 00 OKCHIaX, MX KJIACCH(PUKAIINU U XUMHUIECKUX CBOWCTBAX.

['enernueckue psibl METAUIOB U HEMETAJUIOB. ['eHeTHYecKasi CBSI3b MEXIY KJIacCaMu
HEOPraHN4YeCKUX BEILECTB.




OKHCIINTEITEHO-BOCCTAHOBUTEIILHEIC PCaKkIuu. OKucImTeNb U BOCCTAaHOBHUTECIIb, OKHMCIICHUC U
BOCCTAaHOBJICHUC.

Peakmun noHHOTO 00MEHA ¥ OKUCIIUTEIbHO-BOCCTAHOBUTEIbHEIC pCaKkuu. CocraBiicHue
ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MCTOAOM J3JICKTPOHHOI'O OaJaHca.

CpoiicTBa MNpPOCTHIX BELIECTB — METALIOB M HEMETAUIOB, KUCIOT U COJEH B CBETE
IpEJICTaBIEHUIM 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCAX.
TEMA 6

O000menne 1 cucreMaTH3aNnus 3HAHUI 110 Kypcey 8 kiacca (2 v)

JemoncTpauuu. lcnplTaHue BemIECTB W HMX PAacTBOPOB HAa  AJIEKTPONPOBOIHOCTD.
JIBu>keHue  OKpalleHHBIX  HOHOB B DJJIEKTPUUECKOM  IOJie.  3aBUCHUMOCTH
AIIEKTPOIPOBOAHOCTH YKCYCHOW KHCIOTHI OT KOHIIEHTpauuH. B3anmoseiicTBHe IMHKA C CEpOH,
COJIAHOM KHCJI0TOH, xnopuaoM Meau (I1). BzaumoaeiicTBue Xs10pHO#M U cEpOBOJOPOTHOM BOBI.

JlaGopaTopHbie ONBITHI.

Peakiuu, xapakTepHble 171 paCTBOPOB KHUCIIOT (COJITHOM WM CEPHOI).

Peaxiuu, xapakTepHble 1JIs1 paCTBOPOB I1e104e (THIPOKCUIOB HATPUS WIH KaJIUs).
[Tony4eHue U CBOMCTBa HEPACTBOPUMOr0 OCHOBaHUS, Hanpumep ruapokcuaa meau (11).
Peakuuu, xapakTepHble 1J11 OCHOBHBIX OKCUJIOB (HAIIpUMep, Ul OKCHUJa KabLns).
Peakiun, xapakrepHble /11 KUCIOTHBIX OKCHJIOB (HAaIIpUMep, sl YIIIEKUCIIOro rasa).
Peaxkiiuu, xapakTepHble [Tsl pacTBOPOB coieli (Harpumep, ai1s xiaopuaa meau (11).
HpaRTuqeclme padoThl. (¢ ucnoJib3oBanueM Jadboparopuu Touka Pocra)
HounHble peakuui.

VYcioBus NpOTEKaHUsT XUMUYECKUX PEAKLIUI MEKIY pacTBOpaMu J10 KOHIIA

CBoiicTBa KHUCIIOT, OCHOBaHUM, OKCUIOB U COJICH.

Permiennie sxcniepMMeHTaNbHBIX 33/1a4.

ook wdpE

9 KJTACC(2 4 B Heze110; Bcero 68 u)

Beenenne. O0masi XapakTepuCTHKA XUMHYECKHX JI€MEHTOB

U xumMu4eckux peakimii. (10 q)

XapakTepucTHKa JIEMEHTa 0 €ro IMOJ0XKEHUI0 B IEPUOAUYECKON CUCTEME XUMMUYECKHX
anementoB JI.M. MenpaeneeBa. CBOMCTBA OKCHIOB, KMCIIOT, OCHOBAaHUN U COJIEH B CBETE TECOPHH
AIIEKTPOJIMTUUECKON TUCCOLMALMH U TIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHNUS. | eHeTHUeCKue psabl
METaJUIa U HEMeTalIa.

[TonsiTue 0 mepexoAHbIX NeMeHTax. AM(POTEpHOCTb. ['eHeTHYeCKUil psJl EePeXOaHOTO
DJIEMEHTA.

[leppoguuecknii  3aKOH W NEPUOJMYECKAs CUCTEMA  XUMHYECKHX  JJIEMEHTOB
J.1. MeHzneneeBa B CBETE y4eHUs O CTPOEHHUHN aroma. VX 3HaueHue.

JlaGopaTtopHslii onbIT. 1. [Tonydyenne rugpokcraa HUHKA U UCCIIEOBAHUE €TI0 CBOMCTB.

CxopocTh XUMHYECKHUX peakuuii. XuMnyeckoe paBHoOBecHe

[TonsTue 0 CKOpPOCTH XUMHYECKHUX PEAKIIHM. Envnnib
U3MEPEHUS CKOPOCTH XUMHUECKUX  pEeaKIlUi. daxTopHl, OTpeesIoNe CKOpPOCTh
XUMHUYECKHX PEAKIIHI:

MPHUPOJIa PearupyrouIuxX BEUIECTB, UX KOHIEHTpAIUs, BIUSIHUE TEMIEPaTyphl, BEIUUYUHA
MIOBEPXHOCTU COIIPUKOCHOBEHUS pearupyrolux BelecTB. [[eficTBue KaTanu3aTropa Ha CKOPOCTb
XUMUUeckux peakiuid. [lonsitue o pepmeHTax.

OO6patumMble U HeOOpaTUMBbIE peakIui. XUMHUYECKOEe PaBHOBECHE M €ro JMHAMUYECKUI
xapakrep. @akTopsl, BIMSAONME HA XUMUYecKoe paBHOBecue. [Ipunnun Jle llarense.

JemoncTpanuu. OTbITH, T0Ka3bIBAIONINE 3aBUCUMOCTb CKOPOCTH XUMHUYECKHUX PEAKIUM
OT TIPUPOJBI PEATHPYIOMIMX BEHIECTB (B3aUMOACHCTBHME IIMHKA C COJITHOM M YKCYCHOM
KHCJIOTaMH), OT BEJMYMHBI IUIOIAAN [TOBEPXHOCTHU COIPUKOCHOBEHHUS PEArvpyrolnuX BEIIECTB
(B3aMMOJIEHCTBHE paA3IMYHBIX 110 pa3Mepy TpaHyJd I[HWHKA C COJITHOW KHCJIOTOH), OT
KOHLEHTpAallud M TeMIeparypbl (B3aMMOJCHCTBHME LMHKA C CEPHOM KUCIOTOH pa3HOMU
KOHIEHTPAIlUU MPU Pa3HbIX TEMIlepaTypax) oT KaTtajau3aTopa (pasiiokeHue nepokcraa Bo1opoaa
B npucyrctBuu okcuga mapranuna (1V). Ilpumepsl HeoOpaTUMBIX peaklMid, MPOTEKAIOMIUX B



pacTBopax ¢ o0pa3oBaHHEM ras3a, ocajaka Wi BoJbl. [IpuMepbl 00paTUMBIX PEeaKIlfii; CMEIIeHNe
paBHOBECHsS] XMMHMUYECKON pEeaKIiu, MPOTEeKAIoIeld MEXIY pPOJaHUIOM aMMOHHUS U XJIOPUAOM
xenesa (1) B pactBope.

JlaGoparopublii  onbIT. 7.  M3ydyeHue  BIMSIHUA ~ YCJIOBMA  HAa  CKOPOCTh
XUMHUYECKUX PEAKLUM.

TEMA 1

Merasibi (18 q)

[TonoxkeHne MeTalIOB B MEPHOIMYECKOM cHCTeMe XuMHUueckux osnemeHros JI. .
MenneneeBa. Metaimyeckasi KpUCTALIMYECKAsT PEIETKA M METALIMUYECKas XUMHMYECKash CBS3b.
OO6mme Qusnueckue cpoiictBa MerauioB. CriaBbl, MX CBOWCTBA M 3HAYCHHE. XHMUYECKUE
CBOICTBA METAJJIOB KAK BOCCTAHOBUTENEH. DIIEKTPOXUMHUYECKUI psifl HAIIPSHKEHUM METAIIOB U €T0
UCIIOJIb30BaHNUE /Il XapaKTEPUCTUKM XMMHUYECKUX CBOMCTB KOHKpETHbIX MeTanaoB. CrocoObl
MOJIYYeHUS METAJUIOB: MHUPO-, TUIPO- U DIEKTPOMETALTYprusi. Kopposusi METajuioB U CriocoObI
00pbOBI C HEl.

OOmas xapakTepUCTHUKa LIEJTOYHBIX MeTajuloB. Mertamisl B npupone. OOmme
cnocoObl ux nonydeHus. Crpoenue aromoB. lllenounble MeTauibl — IMPOCTBIE BEIECTBA, UX
¢usnueckue U XMMUYECKHE CBOMcTBa. BaxHelIIne cOelMHEHUs MIENOYHBIX METAIOB — OKCH/IBI,
THIPOKCHUJIBI U COJIU (XJIOpUBI, KapOOHATHI, Cyab(arhl, HUTPAThl), UX CBOWCTBA U NPUMEHEHHE B
HapoJHOM Xxo3siicTBe. Kammiinbie ynoOpeHusi.

OOmas XxapaKTepuUCTHMKa 3JEMEHTOB riaBHoW mnoarpynnsl |l rpynmsr.
Crpoenue aromoB. lllenoyHo3emenbHble METaUIbl — IPOCTHIE BEIIECTBA, UX (PU3UYECKUE U
XMMHUYECKUE CBOWCTBA. BakHEHIIME COEAMHEHUs IIEJOYHO3EMEIbHBIX METAIOB —OKCHUJIBI,
TUAPOKCUIBI M COMM (XJIOpHIbI, KapOoHAThl, HUTpAThl, Cynbdarsl u (ocdaTbl), UX CBOWCTBA U
NPUMEHEHHE B HAPOTHOM XO3SIHCTBE.

Amomunuii. CTtpoeHue aroMa, (U3MYECKHMe W XHMHUYECKHE CBOMCTBA IPOCTOIO
BerecTBa. CoeTMHEHNs ATFOMUHUS — OKCHJT M THIPOKCU, UX aMOTepHbIi XapakTep. Baxueiinme
coiu aimoMuHus. [IpuMeHeHne amoMUHMS U €T0 COEIMHEHH.

XKenezo. Ctpoenue atoma, pU3NUYECKUE U XMMUYECKHE CBOMCTBA MPOCTOrO BEILECTBA.
I'eneTnyeckuie psibl Fe?* n Fe**, KauecTBeHnbIe peakiyy Ha Fe?* n Fe*. Baxueiiime comn xenesa.
3HaueHMe KeJe3a, €ro COEAMHEHUN U CIUIABOB B IPUPOJIE U HAPOJHOM XO3SIHCTBE.

JemoncTpanuu. OOpa3ipl MIETOYHBIX U IIETOYHO3EMENIbHBIX MeTaIoB. OOpasibl CIIJIaBOB.
BszaumoeiicTBre HaTpHsL, TUTHS U KaITbIus ¢ Bojoi. [Tomydenue ruapokcuios sxesesa (IT) u (111).

JlaGopaTopubie onbiThl. 2. O3HakoMJIeHHE ¢ oOpa3lnamMud MeTaioB. 3.
B3aumoneiicTBre MeTamioB ¢ pacTBOpaMH KuciaoT U cojiedl. 4. O3HakomiieHue ¢ oOpa3aMu
NPUPOJHBIX COEAUHEHUH: a) HaTpus; 0) Kalblus; B) allOMUHUS; T) kene3a. 5. Ilomyuenue
THIPOKCHJIA QIIOMMHHS W €ro B3aMMOACWCTBHE C PACTBOpPaMU KHUCJIOT M LIeNoYei. 6.
KavecTBeHHbIE peakii Ha HOHbI Fe?* u Fe¥'.

IIpakTyeckne padorpl. 1. OcymiecTBieHHE LEMOYKM XMMUYECKMX MpeEBpamieHuil. 2.
[Tomyuyenne m CBOMCTBA COEJAMHEHHNW METAJIOB. 3. DKCHEPUMEHTAIbHBIE 3a7a4d IO
Pacro3HaBaHMIO U MTOJIYYEHHIO BEILIECTB.

TEMA 2

Hemeranibl (284)

OO0mas XapakTepucTHKa HEMETAJUIOB: TMIOJIOKEHHE B Tiepuomudeckor cucreme J[. .
MenneneeBa, OCOOCHHOCTH  CTPOCHHSI  aTOMOB,  OJJIEKTPOOTPUIIATEILHOCTH  KaKk  Mepa
CHEMETAITTMYHOCTUY, PsIZ JIEKTPOOTpuLaTeNbHOCTH. KprcTaminueckoe CTpoeHue HEMETAJIOB —
MPOCTHIX BemecTB. AyutoTponus. Ou3zndeckre CBONCTBa HEMETAIOB. OTHOCUTENTLHOCTh MOHSTHIA
«METAILD, «KHEMETAILD».

Bonopon. IlonoxxkeHne B NEPUOAMYECKOM CHCTEME XUMHYECKHX 3yemeHTtoB . W.
MenneneeBa. CTpoeHue aTroma U MOJIeKyJibl. u3ndeckue 1 XUMUYECKUE CBOMCTBA BOAOPO/A, €T0
MOJTy4EeHUE U IPUMEHEHHE.

OO6mas xapakTepuctuka raigoreHoB. Crtpoenue atomMoB. IIpocTrie
BEIIECTBa, UX (U3MUECKHMEe M XUMHYecKHe CBoWcTBa. (OCHOBHBIE COEIMHEHHS TaJIOTeHOB



(rayloreHOBOAIOPOJBI M TaJOreHu/bl), UX cBoMcTBa. KauecTBeHHass peakiusi Ha XJIOPUJ-HOH.
Kparkue cBenenus o xisope, Opome, ¢prope u uoze. IIpruMeHenne rajoreHoB ¥ UX COEIUHEHU B
HAapOJHOM XO35MCTBE.

Cepa. Ctpoenue atoma, ajulOTpOINMs, CBOMCTBA U NPUMEHEHUE POMOUYECKON CEPBI.
Oxkcunbl cepwl (1V) u (VI), ux monydenue, cpoiictBa U npumeHnenue. CepoBomopoaHas u
cepHucTass KucnoThl. CepHas KHUCIOTa U €€ COJM, MX IPUMEHEHHE B HApOJHOM XO3SICTBE.
KauecTBeHHas peakiys Ha Cynb(har-HoH.

Azot. CTpoeHue aToMa M MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelleCTBa. AMMHAK, CTPOCHUE,
CBOMCTBA, Moiy4yeHue u npuMmeneHue. Conu aMMOHUSA, UX CBOMCTBA M mpHMeHeHHe. OKCHIbI
azora (Il) u (IV). A3otHas kuciora, ee CBOWCTBAa U NMpUMEHEeHUe. HUTparTel 1 HUTPUTHI, podIIeMa
UX COJEPIKaHUs B CEJIbCKOX03HCTBEHHON NPOIYKIMH. A30THBIE YJ0OpEHHUSI.

®ocdop. CrpoeHue aroma, auIOTPONUsi, CBOWCTBa Oenmoro M KpacHoro ¢ocdopa, ux
npuMmenenue. OcHoBHbIE coequHeHust: okcun Gocdopa (V), oprodhochopHas kuciaora u pocdarsl.
dochopHbIe yI0OpEHHSL.

VYraepoa. CrpoeHue aroma, auIOTPOIMs, CBOMCTBA AJUIOTPOIHBIX MOAU(UKAIMH,
npumenenue. Oxkeuapl yriepoaa (I) u (IV), ux colictBa u npumenenue. KauectBeHHast peakiust
Ha yriaekuciblil ra3. KapOoHaTbl: KaJbLUT, COJla, MOTAIl, UX 3HAUYCHUE B IIPUPOJIE U JKU3HHU YEJIOBEKa.
KauecTBeHHas peakiyst Ha KapOOHAT-HOH.

Kpemuuii. Crpoenue arToma, KpUCTAJUIMYECKMM KpEeMHHUHM, €ro CBOicTBa H
npumeHenue. Okcun kpemuus (1V), ero npupoansie pazHoBuaHOCTH. CHUNUKaThl. 3HaYCHUE
COEIMHEHUI KpEeMHUsI B )KUBOM 1 HEXXMBOM nipupoze. [ToHsTrue o cCUiaMKaTHONW NPOMBIILIIEHHOCTH.

JemoncTpanun. OOpasipl rajJoreHoB — MPOCThIX BellecTB. B3aumojencTBue cepwl C
MeTaJulaMH, KUCIOPOIOM.

BsanmopnelcTBre KOHIEHTPUPOBAHHONW a30THON KUCIIOTBI C MEZBIO.

[Tornmomenne yriaeM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccraHOBieHME Menu U3 €€
okcuna yrieM. OOpasipl TPUPOTHBIX COSAMHEHHUH XJopa, cepsbl, docdopa, yriepoaa, KpeMHUS.
OO0pa3upl BaXHEHIINX I HAPOAHOTO XO03sicTBa CyNnb(haToB, HUTPATOB, KapOOHATOB, GochaToB.
OO0pa3ipl CTeKIIa, KEPaMHUKH, IIEMEHTA.

JlaGoparopubie onbiThl. C Hcmob30BaHueM JjadopaTtopHoro odopynoBanusi Touxkm
Pocra

7. KauecTBeHHas peakuus Ha xjopui-uoH. 8. KauecTBeHHas peakuus Ha cyiabdaT-uoH. 9.
PacnosnaBanue coneir ammonus. 10. Ilomxydenue yriiekucioro rasza u ero pacrnosHaBanue. 11.
KauecTBeHHast peakiysi Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C NPUPOJHBIMU CHIMKaTamu. 13.
O3HakoOMJIEHHE C IPOTYKLIMEH CUIMKATHON MPOMBIIIUIEHHOCTH.

IIpakTnueckue padorbl. 4. DkcrepuMeHTalnbHbIE 3amaud mo Teme «lloarpynma
kuciopogay. 5. IlomydeHre ammuaka U n3y4eHHE €ro CBOMCTB. 6. DKCIepUMEHTAIbHbIE 3a/1auM 10
teme «lloarpymmna a3zora u yrieponaay.

TEMA3

O6o01IeHre 3HAHMIA TI0 XUMUH 32 Kypc 0CHOBHOW mKoJibl. [Toaroroska k OI'9(10 u)

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB JIEMEHTOB M UX COEAMHEHUH B MEPHO/aX U TPyNax B
CBETE MIPEACTABIEHNI O CTPOEHUN aTOMOB 3JIEMEHTOB.

THITbI XUMHUYECKUX CBSI3€H U TUITbI KPUCTAIIMYECKUX PELIETOK.

I'eneTnueckue psAapl MeTaLIa, HEMETallIa U Nepexo Horo Metauia. OKcuabl (OCHOBHBIE,
aM(pOTepHbIE U KUCIOTHBIE), TUAPOKCU]IBI (OCHOBaHUS, aM(pOTEPHBIE THIPOKCUIBI U KUCIOTHI) U
COJIM: COCTaB, KJIacCU(UKALUS U OOLIMe XMMUYECKUE CBOMCTBA B CBETE TEOPHUHU HIIEKTPOIUTHUECKOM
JIMICCOLIMAIIMY U TIPEJICTABIICHUH O MpoIeccax OKUCIEHHUS-BOCCTaHOBIICHUSL.



TemaTnveckoe njaHupoBanue (8 Kiacc)

No ypokoB HasBanue pasnena, rmaB | KonndecTBo yacoB
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIBHBIX | MPAKTUYECKUX
pabot pabot
Beenenue 7 1 1
1 ATOMBI XUMHUYECKHX 10 1 -
2JIEMEHTOB
2 ITpocThie BeniecTBa S) 1 -
3 CoenuHeHns XUMUYECKHUX 13 1 1
9JIEMEHTOB
4 HU3meHeHUs, 13 1 1
NPOUCXOSIIUE C
BEIIECTBAMU
5 PactBopenue. PacTBopsl. 20 1 2
CaolicTBa pacTBOpOB
JIEKTPOJIIUTOB
6 O6o006menne u 2 1
CUCTEeMaTH3alMsl 3HAaHHUH
WUTOTO 70 7 5)
TemaTnueckoe miiannposanue (9 kiaacc)
Ne ypokos Ha3Banue paznena, rinas KonunuecTBo yacos
Bcero W3 Hux (popMbl KOHTPOIIS)
KOHTPOJIBHBIX MTPAKTUIECCKIX
pabor pabot
Bsenenue. OO0masa 10 1 -
XapaKTepUCTHKA
XUMUYECKUX DJIEMEHTOB W
XUMHUYECKUX PEaKIIUi.
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKHUX dJIeMEHTOB JI.
N. Menneneesa
Knaccudukanms
XUMHUYECKUX PEaKIIUi.
CKOpOCTh XMMUYECKUX
peakuuii. Katanuzatopsl u
KaTaJin3
1 MeTauibl 18 1 3
2 Hemeraibt 28 1 2
3 O00011IeH1E 3HAHNI 110 XUMHUH 10 1 -
3a Kypc OCHOBHOM
mkonsl.IToaroroeka k OI'D
4 Pesepr 4
Hroro 68 4 5




