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IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

BrlIlTyCKHHMK Hay4uTCs:

* OIMCBIBATH CBOMCTBA TBEP/IBIX, KHUJIKHUX, ra3000pa3HBIX BEUIECTB, BHIJEISSA UX CYIIECTBEHHBIC
MIPU3HAKU;

* XapaKTepU30BaTh BEILECTBA 10 COCTAaBY, CTPOECHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUHUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKy TaHHBIMU XapaKTEPUCTUKAaMHU BEILIECTBA;

* PaCKpbIBaTh CMBICJI OCHOBHBIX XMMMUYECKHUX INOHATUH «aTOM», «MOJEKYJa», «XMMHUYECKUN
3JEMEHT», «IIPOCTOE BEUIECTBO», «CIOXKHOE BELIECTBO», «BAJIEHTHOCTb», HCIIONb3Ysl 3HAKOBYIO
CUCTEMY XUMHUU;

* 1300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBI0 XUMHYECKHX (OPMYJ U CYHIHOCTh
XUMHUYECKHUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPAaBHEHUN;

* BBIUNCIISATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MAacChl BEIECTB, a TAK)KE MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUAX JJISl OLIEHKH UX MPAaKTUYECKOW 3HAUUMOCTH;

* CpaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTBI, COJIH;

* KJIacCU(pUIIMPOBATH OKCH/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* ONIUCHIBATh COCTaB, CBOMCTBAa M 3HaueHUE (B MPUPOJEC U MPAKTUUYECKOW AESITeIbHOCTU
YeJI0BEKa) MPOCTHIX BELECTB — KUCIOPOJa U BOJOPO/A;

* 1aBaTh CPAaBHUTEJIbHYIO XapAKTEPUCTUKY XMMUUYECKUX 3JIEMEHTOB U BaKHEUILINX COEAMHEHUIN
€CTECTBEHHBIX CEMEICTB I1IE€JI0YHBIX METAJUIOB U IaJOr€HOB;

* M0JIH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKON MOCYIOM;

* IPOBOJUTH HECIIOKHbIE XMMMUYECKHE ONBITHI M HaOMIOJAEHMS] 32 W3MEHEHUSMU CBOMCTB
BEIIECTB B MPOLIECCE UX MPEBpaIlleHUi; COOMI0aTh MpaBUia TEXHUKH 0€30MaCHOCTH MPH MPOBEACHUU
HaOJIIOIEHUI U OIIBITOB;

* pa3yinyaTh SKCHEPUMEHTAIBHO KUCIOTHI U LIEIOUYH, MOJNb3YSACh MHANKATOPAMH; OCO3HABATh
HEOO0XOIMMOCTh COOJTIOICHHS Mep O€30MaCHOCTH NIPU OOPAIICHUH C KHCIOTaMH U IIEJI0YaMHU.

BBINTyCKHHUK NTOJIyYUT BO3MOKHOCTh HAyYUThCS:

* IPaMOTHO 00pamaThCs C BEIECTBAMHU B TIOBCETHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOJUMOCTh COOIOEHUS MPABHUII SKOJIOTHUECKH 0€30M1acCHOTO TMOBEACHUS B
OKpYKaroIe TPUPOIHON CPEE;

* IOHUMaTh CMBICII U HEOOXOAMMOCTb COOJIOAEHUS NPEANHUCAHUM, IMpearaéMplx B
MHCTPYKLHUAX 10 UCIIOJIB30BAaHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU U JIp.;

* ICHIOJIb30BaTh  NPUOOpPETEHHbIE  KJIIOUEBbIE  KOMIIETEHTHOCTH  IPH  BBINOJHEHUH
HCCIIEIOBATENbCKUX IPOEKTOB IO HU3YYEHHUIO CBOMCTB, CHOCOOOB TMOJY4YEHUS WU Paclo3HaBaHUs
BELIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCTIOJb3YS CPEACTBA YCTHON M MUCbMEHHOMN
KOMMYHHUKAIMH NPU paboTe C TEeKCTaMU y4yeOHUKa U JOMOJHUTEIBHON JUTEpaTypOid, CIIpaBOYHBIMU
TabJIMLaMH, TPOSIBISATH TOTOBHOCTh K YBaXEHHIO MHOM TOYKHU 3PEHMSI IIPU 0OCYXIEHUU PE3YJIbTaTOB
BBINOJIHEHHON pabOThI;

* 00BEKTHBHO OIIEHMBAaTh MH(OPMAILIMIO O BEUIECTBAX U XMMHUYECKUX IMPOIIECCaX, KPUTUUECKU
OTHOCUTBCSI K TCEBAOHAYYHOH HWHpOpMaluu, HEeI0OpOCOBECTHOW pekiaMe, Kacarolencs
HCIIOJIb30BAaHUs Pa3IMYHBIX BEILIECTB.

[Teproanuecknii 3aK0H U NEPUOANUECKAs CUCTEMA XUMUYeCcKuX 1eMeHToB J[. Y. Menneneesa.
Crtpoenue BemiecTBa

BrlnmyckHUK HayuuTCs:

* KJI1accu(UIUPOBATh XUMUYECKHE 3JIEMEHTHl Ha METaJlIbl, HEMETaJIbl, JIEMEHTBI, OKCHAbI U
THJIPOKCUABI KOTOPBIX aM(OTEpHbI, U HWHEPTHbIE 3JIEMEHTHI (ra3bl) s OCO3HAHUS BaKHOCTH
YHOPSAJ0YEHHOCTH HaYYHbBIX 3HAHMIA;

* pacKpbIBaTh CMBICI Niepuoandeckoro 3akoHa . 1. Menneneesa;

* ONUCHIBATh U XapaKTepPU30BaTh TAOIMUHYIO (OpMY MEPUOIUYECKON CHCTEMBl XMMHYECKHX
AJIEMEHTOB;

* XapakTepu30BaTb COCTaB ATOMHBIX SIAEP MW PACHPEACIICHHE YHCIIa DSJIEKTPOHOB 10
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMMUYECKUX 3JIEMEHTOB MajbIX IEPUOJIOB MEPUOJAUUYECKON CUCTEMBI, a
TaK)Ke KaJus U KaJIbLUs;
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* pa3nuy4aTh BHUJBl XUMHYECKON CBS3M: HOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJEHTHYIO
HETOJISIPHYIO U METAITINYECKYIO;

* H300pakaTh IEKTPOHHO-MOHHBIE (POPMYJIIBI BEUIECTB, 00Pa30BAHHBIX XUMHUYECKHMH CBSI3IMU
pa3HOro BUAA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEILIECTB OT CTPOCHUS MX KPHUCTAUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XUMUUYECKUE JIEMEHTHI U UX COEAMHEHUS HA OCHOBE I1OJIOXKEHUSI SJIEMEHTOB
B [IEPUOJMYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

* ONMCBHIBATh OCHOBHBIE ATanbl OTKpbITUA [. . MeHneneeBpIM NEPUOAUUECKOTO 3aKOHA H
MEePUOINYECKON CUCTEMbI XUMUUECKHUX 3JIEMEHTOB, KH3Hb U MHOT000pa3HyI0 HAyYHYIO ACSITeIbHOCTD
y4E€HOTrO;

* XapakTepu30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAYEHUE IEPUOAMYECKOr0 3aKOHA U
IIEPUOUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB /1. 1. Menneneesa;

* OCO3HABaTh HAay4YHbIE OTKPBITHS KaK PEe3yJIbTaT JUIUTEIbHBIX HAOIIOIEHUH, ONIBITOB, HAYYHOM
IIOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUN.

BBINTyCKHHMK NIOJIyYUT BO3MOKHOCTh Hay4YUThCS:

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUIH JIJIsl MPAKTUYECKOM JIEATEIbHOCTH YEI0BEKa;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOT'O aHalln3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB
U1 0OBACHEHUS U MPEBUACHUS CBONCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMATMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM yIITyOJIeHHS 3HAHUK 00 HCTOPHH
CTAHOBJICHUS] XMMHUYECKON HayKu, €€ OCHOBHBIX NOHSTHH, NEPUOJUYECKOTO 3aKOHA KaK OJHOIO W3
BAXHEHIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKH U TEXHUKH.

MHoroo6pasue XuMHYECKHX PEeaKIIHii

BrlnmyckHUK HayuuTCs:

* O0BSICHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIUIHAIBHOE OTIIMYUE OT PUBUUYECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHUS XMMUUECKUX PEAKIIN;

* YCTaHaBJIUBaTh MPHUHAAJIEKHOCTh XUMUUECKOW PEAKLIMH K ONPEACIEHHOMY THUIY 110 OJHOMY
U3 KIaCCU(PUKAIIMOHHBIX TIPU3HAKOB: 1) [0 YHCITY U COCTaBY UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIHU
(peakuy COeMHEHMs, Pa3JIoKEHUs, 3aMELeHUss U OOMEHa); 2) MO BBIIEIECHUIO WM IOTJIOLICHUIO
TEIUIOTHI (peaKIMi SK30TEPMUUECKHE U DHIOTEPMHUYECKHUE); 3) 0 U3MEHEHHUIO CTENEHEH OKHUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB (PEaKLMU OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH Ipolecca
(peakuuu oOpaTHMbIE U HEOOpAaTUMBbIE);

* Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUUYECKHX peaKluii;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTABJIATH YPaBHEHUS MIEKTPOJIUTUYECKON TUCCOLMALINN KUCIIOT, IEN0YEH, COJIEH; OJIHbIE
U COKpaIIEHHbIE HOHHBIEC YPaBHEHUS peakluii OOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii;

* IPOTHO3UPOBATh MPOAYKTHl XMMMUYECKHUX peakuuil 1o (opmynam/Ha3BaHUSM MCXOJHBIX
BEIIECTB; ONPEEIIATh HCXOJHBIE BELECTBA MO (hopMyJIaM/Ha3BaHUAM IPOJYKTOB PEAKIINH;

* COCTaBJIATh YpaBHEHMsI PEaKIMi, COOTBETCTBYIOIIMX IOCIIEJOBATEILHOCTU («IIETIOUKE))
IIPEBPALICHUI HEOPraHNYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBIISITh B TIPOILIECCE DKCIEPUMEHTa IPU3HAKH, CBUACTEIbCTBYIOIIME O MPOTEKAHUU
XUMHYECKON pEaKItH;

* [IPUTOTOBJIATH PACTBOPHI C OMPEIETEHHON MaCCOBOM JT0JIEW paCTBOPEHHOTO BEIIECTBA;

* OIPENEIATh XapaKTeP CPeAbl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0UYEH IO U3MEHEHUIO OKPaCKU
WHMKAaTOPOB;

* IPOBOJUTh KA4YECTBEHHBIE PEAKIUH, IOATBEP)KIAIOIIME HAJIUYME B BOJIHBIX pPaCTBOpPAX
BEIIECTB OT/AEIbHBIX KATHOHOB U aHMOHOB.

Buvinyckruk nonyuum 603MOACHOCb HAYYUMBCA:

* cocmasnams MONEKYIAPHblE U NOJHble UOHHblE VPAGHEHUS N0 COKPAWEHHbIM UOHHBIM
VDABHEeHUAM,

* NPUBOOUMb NPUMEPLI PeaKyuti, NOOMBEEPHCOAIOUWUX CYULECBOBAHUE B3AUMOCEA3U MEHCOY
OCHOBHBIMU KIACCAMU HEOPSAHUYECKUX BeUjeCme,
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* NPOCHO3UPOBAMb PE3VIbMAambl 6030€UCMBUs PA3IUUHBIX PAKMOPOE HA USMEHEHUe CKOPOCmU
XUMUYUECKOU peaKyuu;

* NPOCHO3UPOBAMb  pe3yIbmambvl  6030€UCMEUs  PA3IUYHBIX — (PAKMOpPos HA — cmeujeHue
XUMUYUECKO20 PABHOBECUSI.

MHoroo6pasue BelecTB

BeinmyckHuK Hay4uTCs:

* OIIPENENATh IPUHAUIEKHOCTh HEOPraHMYECKMX BEIIECTB K OJHOMY H3 HM3YYEHHBIX
KJIaCCOB/TPYIII: METaJJIbl U HEMETAJLIbl, OKCU/IbI, OCHOBaHMs, KUCJIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 MX HA3BAHHSIM;

* ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHMUECKUX COSTMHEHHIA 110 BAJIGHTHOCTSIM M CTETICHSIM OKHCIICHHS
3JIEMEHTOB, a TAKXKE 3apsilaM MOHOB, YKa3aHHBIM B TaOJMIle paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U
COJICH;

* OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS (U3UYECKUX M XMUMHMUYECKHX CBOWCTB IPOCTBIX
BEIIECTB (METANIOB M HEMETAJIOB) U MX BBICHIMX OKCHJIOB, OOPa30BaHHBIX 3JEMEHTAMH BTOPOTO U
TPETHEro NepHoOB;

* Ha3bIBaTh OOILIME XMMHUYECKHE CBOMCTBA, XapaKTEPHbIE JUIsl TPYII OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIIME XHWMHUYECKUE CBOICTBA, XapaKTEpHblE [UIsI KaXKIAOrO0 M3 KJIAacCOB
HEOPraHMYEeCKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTH IIPUMEPHI PEAKIUI, MOATBEPHKAAOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH U COJIEH;

* OIIPENENATh  BELIECTBO-OKUCIUTENb M  BELECTBO-BOCCTAHOBUTEIb B  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHc (A1 M3Y4YEHHBIX peakuui) Io
IIPEUIOKEHHBIM CXeMaM PEeaKIMiA;

* IPOBOJUTH J1a0OPATOPHBIE OMBITHI, MOATBEPHKAAOIINE XUMHUYECKHE CBONCTBA OCHOBHBIX
KJIAaCCOB HEOPIaHUYECKHX BEILECTB;

* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI 1O TMOJYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEUIECTB:
BOAOPOJA, KHCIOpOJa, YIVIEKMCIOrO ra3a, aMMHaKa, COCTaBIISATh YPaBHEHHUS COOTBETCTBYIOLIUX
peaKuuid.

Bvinycknux noayuum 603mMoNCHOCHb HAYUUMbCA:

* IPOTHO3UPOBATh XMMUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATH CIIOCOOHOCTD BEILIECTBA MPOSIBIATH OKHUCIUTEIbHbBIE MIIM BOCCTAHOBUTENIbHBIE
CBOMCTBA € YyUETOM CTENIEHEH OKUCIECHUS 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB;

* BBISIBIIAITH CYIIECTBOBAHNE I€HETHYECKON B3aUMOCBS3U MEXAY BEILIECTBAMU B PSy: MPOCTOE
BEIIECTBO — OKCHJI — I'MAPOKCUI — COJIb;

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOI M a30THOM KHCIIOT;

* IPUBO/IUTH NPUMEPHI YPAaBHEHUH peaklui, JeKalUX B OCHOBE NMPOMBIIUIEHHBIX CIIOCO00B
MOJIyYeHHs aMMHaKa, CEpHOU KUCIIOTHI, YyT'yHa U CTaJlH;

* ONUCBHIBATh (PU3MUECKHE U XUMHUYECKHE IPOILIECCHI, SBISIOLIMECS YacTbl0 KPYroBOpoTa
BELIECTB B IPUPOJIE;

* OPraHu30BbIBaTh, MPOBOJUTh YUYEHUYECKHE MPOEKTHI MO HCCIEIOBAHUIO CBOMICTB BEIIECTB,
MMEIOIIUX BAKHOE MTPAKTUUYECKOE 3HAUCHHUE.

I[CHTCJ'ILHOCTL O6p330BaTeJ'IBH01" O YUPCKIACHUA O6H.ICF (O) o6pa3013aH1/151 B O6y‘{eHI/II/I XUMHHU JOJIDKHA
OBITh HarpaBJICHA Ha AJOCTHXXCHUC 06yllaIOHII/IMI/IC$I cIeayromux JHYHOCTHBIX PpPe3ylbTaTroB,
METANPEeIAMETHBIX U MIPCIMETHBIX :

JIuunocmmuuie pesynomamol

— OCO3HaHHE OCHOBHBIX MCTOPHUYECKHUX COOBITHM, CBSI3aHHBIX C Pa3BUTHEM XHMHHU; JOCTHXKEHUHN B
00JIaCTH XUMHHM U KyJbTYpHBIX TPaJULUil CBOE CTpaHbl (B TOM UHMCIIE€ HAYYHBIX); OOIIEMHPOBBIX
JOCTHKEHUM B 00JacTW XMMHU; OCHOBHBIX MPUHIMUIIOB W MPaBUJ OTHOLIEHHUS K IMPHUPOJE; OCHOB
3JI0pOBOT0 00pa3a KU3HU U 3/10pOBbE COEPETaroIIUX TEXHOIOTHI; TPaBUII MOBEICHHS B UpE3BbIYAHBIX
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CUTyallusX, CBA3AaHHBIX C BOSHeﬁCTBHeM Pa3IMYHBIX BCHICCTB; OCHOBHBLIX IIpaB H 06H3aHHOCTeﬁ
rpakaaHuHa (B TOM 4YHcIe OOYydYaromIerocs), CBSA3aHHBIX C JWYHOCTHBIM, MPO(ECCHOHATBHBIM U
JKU3HCHHBIM CaAMOOIIPCACIICHUCM, COL[I/IaHBHOfI SHAYMMOCTHU U COACPIKAHUSA HpO(l)GCCHﬁ, CBsI3aHHBIX C
XHMHUEH;

— (¢dopMHUpOBaHHE YYBCTBA TOPAOCTH 32 POCCHICKYIO XMMHYECKYIO HAYKY WU JIOCTHIKCHUS YUYCHBIX;
YBOXECHHS] U TPHUHIATHS JOCTIDKCHUN XUMUH; (GopMHUpoBaHHE OEpex HOr0 OTHOILIEHUS K MPHUPOJIE;
YBAXXCHUA U YUCTY MHEHUHU OKpYKaromuXx K JIMYHBIM JOCTUKCHHUAM B U3YYCHUU XUMUU,

— OCO3HaHUE LIEHHOCTU COOCTBEHHOT'O 37I0POBbsI U 3/I0POBbs OKPY>KAIOIIUX JIIOCH; HEOOXOAUMOCTH
CaMOBBIPKEHUSI, CAMOpPEATN3allii, COLMATBHOTO IPU3HAHMS,

— OCO3HaHHUE CTENEHU FOTOBHOCTU K CAMOCTOATEIbHBIM MOCTYNKAM U JIEHCTBUSAM, OTBETCTBEHHOCTH
3a UX pC3YyJIbTATHI,

— (QopMHupoBaHUE HKOJIOTUYECKOTO CO3HAHMS, 100POKENaTeIbHOCTH, JOBEPUS U BHUMATEIHLHOCTH K
JHOO4AM, TOTOBHOCTU K COTPYAHUYCCTBY, MHUIHUATHUBLI U JI10603H21T€JIBHOCTI/I B M3YYCHHUH BCUICCTB U
MIPOLIECCOB; YOEKACHHOCTH B HEOOXOIMMOCTH Pa3yMHOIO HCMOJIb30BAaHUS JOCTHIKEHUM HAyKH W
TEXHOJIOTHIi;

— (QopmMupoBaHUE YMEHUN yCTaHABIUBATh CBSA3HM MEXAY LENbI0O U3yUYEHUsI XUMHUH U TEM, JIJISl 4YETO 3TO
HY)KHO; CTPOHUTD KU3HEHHBIE U NMPO()EeCCHOHAIBHBIC TUIAHBI C YYE€TOM YCIEIIHOCTH M3YUYCHUS XUMUU U
COOCTBEHHBIX MPUOPUTETOB.

MemanpeomemHnule pe3ynvmanivl

— YMCHHUC UCII0Jb30BaTh pa3JINYHbIC HCTOYHUKHA XUMHUYECKOU I/IH(i)OpMaIII/II/I; oJIy4aTb I/IH(i)OpMaIII/IIO,
€e aHaJmu3, MOJArOTOBKa Ha OCHOBE 3TOr0 aHajan3a MH(GOPMAIMOHHOTO MPOAYKTa U €ro MPe3eHTaIuUs;
— YMCHHC NPUMCHATHL OCHOBHBIC MCTO/IbI ITO3HAHUA (Ha6JIIOII€HI/I$I, OKCIICPUMCHTA, MOACIIUPOBAHUAA,
M3MEpEeHUs U T. J1.) AJISl U3yUYeHUsI XUMHUECKUX 00bEKTOB;

— YMEHHE UCIOJb30BaTh OCHOBHBIE JIOTMYECKHME oOllepauuil (aHaiau3a, CHHTE3a, CpPaBHEHUS,
000011IeHNs, TOKAa3aTebCTBA, CUCTEMAaTH3alluu, KIacCu(UKAIMKU U JIp.) MPU U3YyUYEHUH XUMHYECKHX
00BEKTOB;

— YMEHHE CaMOCTOSITEIbHO BBIABISATH BBIBOJBI M YMO3AKIIOUEHUS W3 HAOMIOJEHUN W HM3yYEHHBIX
XUMHUYECKHUX 3aKOHOMEPHOCTEN;

— YMEHHE CaMOCTOSITEJIbHO MPOTHO3UPOBATh CBOMCTBA BEILECTB HA OCHOBE 3HAHMS MX COCTaBa U
CTPOCHUSI, a TAK)KE YCTAHOBJICHUS aHAIIOTHU;

— yMeHue popMyIUPOBATh UIECH, TUIIOTE3bI U MyTH MPOBEPKH UX UCTUHHOCTH;

— YMEHHE CaMOCTOSITEIILHO ONPEACIISTh IeJIU U 3a/1a4u yueOHOM U HCCIIeIOBATEIhCKON JESTEIHHOCTH
U MIyTH UX JOCTHXKEHHS;

— YMEHHME PACKpBbITh IPUYHHHO-CJIEACTBEHHBIE CBSI3M MEXKJy COCTaBOM, CTPOCHHMEM, CBOWCTBAMH,
MIPUMEHEHUEM, HaXO0KJIEHUEM B MPUPOJIE U MOJIYYEHUEM BaXKHEHITNX XUMUYECKHUX BEIECTB;

Ilpeomemmnsie pezynomamut

- 3nanue (MMOHMMAaHHE): — XHUMHUYECKOW CHMBOJIMKH: 3HAKOB XMMHUYECKUX DJIEMEHTOB, (opMyl
XUMHYECKUX BEHIECTB, YPABHEHHN XUMHUUYECKUX PEAaKUWW; BaXXHEUIIMX XUMHUYECKUX TOHATHI:
BEILIECTBO, XUMHUUYECKUN IJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsA U MOJIEKYJISIpHAsl MacCChl,
WOH, KaTUOH, aHUOH, XMMUYECKAs CBA3b, AIEKTPOOTPULATEIbHOCTD, BAJIECHTHOCTh, CTETIEHb OKHUCIICHHS,
MOIIb, MOJISIpHAas Macca, MOJSPHBIA O00bEeM, pacTBOPBI, DJIEKTPOIUTHI U  HEIIEKTPOJHUTHI,
AJIEKTPOJIUTHYECKAS AUCCOLMALINS, OKUCIUTEIbh U BOCCTAHOBHUTENb, OKMCIEHUE M BOCCTAHOBJICHHE,
TEIIOBOM AP EKT peakiuu, OCHOBHBIC THIBI PEAKIMil B HEOPTaHUYECKOW XUMHH; (HOPMYIHPOBOK
OCHOBHBIX 3aKOHOB M T€OPUM XMMHUH: aTOMHO-MOJIEKYJAPHOTO YYEHHUS; 3aKOHOB COXPAHEHUSI MacCChl
BEILIECTB, MOCTOSHCTBA COCTaBa BellecTB, ABoraapo; Ilepmonnueckoro 3akona J[. . Menneneea;
TEOPUH CTPOEHHUS aTOMA M YUEHHS O CTPOEHUH BEIIECTBA; TEOPUH IIIEKTPOJIUTHUECKON TUCCOLUALIUU U
YYEHUS O XUMHYECKON PEAKIIUU.

- YMeHHEe Ha3bIBaTh XHMHUYECKHE DJIEMEHTHI, COCIWHEHUS H3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB, OPraHMYECKUE BEIIECTBA MO UX OopMyJie: METaH, 3TaH, STUJICH, alleTHIICH, METaHOJI, ITAHOII,
MJIMIEPUH, YKCYCHAsl KMCIIOTA, TIII0K03a, caxapo3a.
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- OObsicHeHHe (U3UYECKOTO CMBICIIA aTOMHOTrO (TMOPSAKOBOIO) HOMEpAa XMMHYECKOTO JJIEMEHTA,
HOMEpOB Tpynnbl U nepuoaa B Ilepuoguueckoit cucreme JI. M. MenaeneeBa, K KOTOPBIM 3JIEMEHT
IPUHAUIEKUT; 3aKOHOMEPHOCTEM M3MEHEHHUS! CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpelernax
MajblX MEpPUOAOB M A TpYyII, a Takke CBOMCTB 00pa3yeMblX HMH BBICHIMX OKCHJIOB U
THJIPOKCUIOB; CYIIHOCTH MPOIECCa FIEKTPOTUTUIECKON TUCCOUAIMN U PEaKIii HOHHOTO OOMeHa.

- YMeHHe XapaKTepu3oBaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOpOJAa /0 KalbliMi) Ha OCHOBE HX
nosiokeHus B [leproauueckoii cucreme xumuueckux neMeHToB [I. M. MenzeneeBa u ocobeHHOCTEN
CTPOCHHSI MX aTOMOB; B3aUMOCBSI3b MEXIYy COCTaBOM, CTPOCHHEM M CBOWCTBaMU HEOPTaHHMYECKHX
BELIECTB; XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BELIECTB (OKCUIOB, KHUCIOT,
OCHOBaHMH, aM(pOTEPHBIX COSTUHEHUN U COJICH).

- Onpezenenue: cocTaBa BEIIECTB M0 WX (hopMyJiaM; BAJIEHTHOCTH U CTETICHU OKHCIICHUS 3JIEMEHTOB B
COCIMHEHNH;, BUJOB XUMUYECKOU CBSI3U B COCAMHEHUSX; TUIMOB KPUCTAJUIMUECKUX PELIECTOK TBEPIbIX
BELIECTB; IPHUHAJJIEKHOCTH BELIECTB K OINPEACICHHOMY KJIAacCy COEIMHEHUMN; THUIOB XUMHUYECKUX
peaxkuii; BO3MOKHOCTH ITPOTEKAHUSI PEaKIuii HOHHOTO OOMEeHa.

- CocraBineHue: cxeM CTpoeHMsT aToMoB mepBbiXx 20 siemeHToB llepuonnueckoil cucTemsl
. . MenneneeBa; (opMysl HEOPraHMYECKHX COCAMHEHUN W3YYCHHBIX KJIACCOB; ypaBHEHUU
XUMHYECKUX PEAKIUH.

- ymeHue Oe3omacHO oOpamaThCsi C XUMHYECKOW MOCYI0M U 1abopaTopHBIM 000PYIOBaHHEM,
IIPOBOAUTH XUMUUECKHE IKCIIEPUMEHTHI.

- Briuucienne maccoBOW JOJIM XMMHUYECKOTO 3JIeMEHTa Mo (popmysie COeIUMHEHHs; MaccOBOMl J0iH
BEIIECTBA B PACTBOPE; MACChl OCHOBHOTO BEIIIECTBA 110 M3BECTHON MacCOBOA J10JIe IpUMeECel; 00beMHOM
JOJTM KOMIIOHEHTAa Ta30BOM CMECH; KOJMYECTBA BEIIECTBAa, OObeMa WM Macchl BeIllecTBa IO
KOJIMYECTBY BEILLIECTBA, 00bEMY WJIM MAaCCE PEAreHTOB WM IIPOJYKTOB PEaKIUu.

- Ucnonb3oBanne mpruoOpeTEHHBIX 3HAHUI U YMEHHI B TPAKTHUECKOH ESITENFHOCTU U TIOBCETHEBHOM
KHU3HH i1 O0e30macHOro oOpaiieHHs ¢ BEIeCTBAMH M MaTepHUalaMd B TIOBCEIHEBHOW KM3HH U
IPaMOTHOTO OKa3aHUs IMEPBOW MOMOIIM MPU OKOTaX KUCIOTAaMH M IIEIOYaMU; ISl OOBSICHEHHS
OTJENbHBIX (PAKTOB M MPUPOJHBIX SBJICHUM; [ KPUTHUECKON OLIEHKH MH(POpPMAIMU O BEILECTBaX,
UCIOJIb3YEMBIX B OBITY.

- YMEHHE aHAJU3UpOBaTb U OLEHATh IMOCIEACTBHUS JUIsl OKpYXarolled cpeapl ObITOBOM H
MIPOM3BOJICTBEHHOHN JEATEIbHOCTU YEJIOBEKA, CBA3aHHOW C IMOJIyueHHEM U INepepaloTKON BEIIeCTB;
MIPOBOAMTH OINEpaIU C MCIOJIb30BAaHUEM HarpeBaHUs, OTCTauBaHMs, (GUIBTPOBAHMS, BbIIIAPUBAHUS;
MOJTyYeHUs, COOMpaHMsl, PaCIIO3HABAHUS BEILIECTB; U3TOTOBJIECHUS MOJEIeH MOJIEKYJI.

— yMeHue coOirofaTh MpaBWia TEXHUKM O€30IaCHOCTHM IpPU MNPOBEACHHUH XMMHUYECKOTO
9KCIIEPUMEHTA; OKa3aHHUE NIEPBOM MMOMOIIM IIPH OXKOTaX, IOpe3ax U XUMUYECKUX TPaBMaXx.

Conep:xanue yueOHOro npeamera
8 kaace

BBeaeHnue. [lepBoHavya/ibHbIe XUMHYECKHE NOHATHA (5 yacoB).

[Tpeamer xumuu, MeTopl MO3HAHUS B XMMHUU: HAOJIIOEHUE, SKCIIEPUMEHT, MOJICIIUPOBAaHUE.
HcTounuku xuMuueckoi HHpopMaIiy, ee ModyYeHHe, aHalu3 U MPEeACTaBIEHUE €T0 PE3yJIbTaTOB.
[TonaTue o XMMHUYECKOM 3JIeMEHTE U (hopMax €ro CylieCTBOBaHMs: CBOOOJHBIX aTOMax, MPOCTHIX U
CJIOKHBIX BEILIECTBA

[TpeBpamenus BemecTB. OTIMUNE XUMHUECKUX PEAKLUH OT (PU3HMUECKUX SBICHUH. Pomnp
XUMHH B )KM3HH desoBeka. Xemopuiaus u xeMmopobus Kparkue cBeieHus: U3 UCTOPUN BOSHUKHOBEHUS
u pazutus xumud. [lepuon anxumuu. [loustue o ¢puinocopckom kamue. Xumus B XVI B. Pa3surue
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xuMuu Ha Pycu. Ponb oTe€4ecTBEHHBIX YYEHBIX B CTAHOBJICHUM XMMUYECKOH Hayku - paborsl M. B.
JlomonocoBa, A. M. bytnepoga, /I. 1. Menaeneena.

XyMHYecKasi CUMBOJIMKA. 3HAKW XMMUYECKUX DJIEMEHTOB U IPOMCXOXKJIEHUE WX Ha3BaHWM.
Xumnueckue (opmyibsl. MHaekcsl 1 kodpuimenTsl. OTHOCUTENbHBIE aTOMHAash U MOJIEKYJIspHas
Macchl. Pacuer MaccoBoOi A0 XMMHUYECKOTO 3JIEMEHTA 110 (pOpMYyJie BEIIECTBa.

ITepuoanueckas cucreMa xuMudeckux 3yeMeHToB Jl. 1. Menneneesa, ee CTpyKTypa: Majible
1 OOJIbIINE TIEPHO/BI, TPYIIBI ¥ OATPYIIHI (T1aBHas U modoyHast). [lepuonuyeckas cucrema Kak
CIpaBOYHOE MOCOOHE Ul NOJYUYEHUs CBEICHUI 0 XUMHUYECKUX IeMeHTax. PacueTHsble 3aga4m.

1. HaxoxzeHne OTHOCUTENIBHONM MOJIEKYJIIPHOM MacChl BELIECTBA II0 €r0 XMMHYECKOU
dhopmyie.

2. Brruriciienue MaccoBOW JONMM XMMHYECKOTO 3JIEMEHTAa B BEIIECTBE MO ero ¢GopMmylie.
JdemoncTpaumu.

1.Monenu ( mapocrepxaeBsie 1 CTroapTa bpurie6a) pa3IMuHbIX MPOCTHIX U CIOKHBIX BEIIECTB.

2. Konnekuus CTEeKISHHON XUMHYECKOU MOCYAbI.

3.Komiekuusi MaTepualioB U U3/I€JTUHA Ha OCHOBE AJIFOMUHMUSI.

4. BzaumopeicTBre MpaMopa ¢ KUCIOTON U TIOMYTHEHHE NU3BECTKOBOM BO/Ibl. JIaGopaTopHbIe ONBITHI.
1.CpaBHEHHE CBOWCTB TBEPIbIX KPUCTAIUTMYECKUX BEIIECTB M PACTBOPOB.

2.CpaHeHne CKOPOCTH MCIIapEHHUs BOJIBI, OJIEKOJIOHA U 3TUIIOBOTO CITUPTA C (PHIBTPOBAILHON

oymarn.. IIpakTuueckasi padora Ne 1

"[IpaBuna TexHUKH O€30MMaCHOCTH TPU paboTe B XUMU4YeckoM kabuHete. JlabopaTopHoe o0opynoBaHuE
u oOpailieHue ¢ HUM".

Tema 1. ATOMbI XUMHUY€ECKHUX 3JIEMEHTOB (9 u)

ATOMBI KaK (hopMa CyIIECTBOBAHUS XUMHUYECKHX AJIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHUU
aTOMOB. JloKa3arenbCcTBa CI0KHOCTH CTPOEHUS aTOMOB.
OmneiTel Pesepdopna. [TnanerapHast Mozienb CTpOCHHS aTOMa.

CocraB aTOMHBIX sJiep: IPOTOHBI U HEUTPOHBI. OTHOCHUTEIBHASI AaTOMHAs Macca. B3anMocBs3b
HOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

M3MeHeHue 4nciia IpoTOHOB B Sipe aToMa - 00pa30BaHME HOBBIX XUMHUYECKUX 3JIEMEHTOB.

M3MeHeHne 4Mcaa HEHTPOHOB B sApe aroma - oOpa3oBaHue H30TONOB. COBpEMEHHOE
ONIPEACIICHUE MOHATHUS «XUMHUYECKHM 3i1eMeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB OIHOIO
XUMHYECKOI'0 AJIEMEHTA.

OnexTpoHbl. CTpO€HHE DJIEKTPOHHBIX YpPOBHEH aTOMOB XHMMMUYECKHX DJJIEMEHTOB MallbIX
nepuooB nepuoanudeckon cucremsl 1. . Menneneesa.

[ToHsATHE O 3aBEPLICHHOM U HE3aBEPIIEHHOM JIEKTPOHHOM CJI0€ (3HEPreTHYECKOM YPOBHE).

Ilepnonnueckas cucrema xumudeckux snemeHToB [[. M. MenzaeneeBa m cTpoeHue aroMoOB:
¢bu3nvecKkuit CMBICI MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa TPYIIbl, HOMepa Meproa.

M3MeHeHne yucia 3JeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOTO
3JIeMEHTa - 00pa30BaHUE MOJIOKUTENBHBIX U OTpULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMHU
METAJJIOB M HeMeTayioB. IIpuumHBl M3MEHEHUS METAINIMYECKHMX M HEMETaUIMYECKUX CBOMCTB B
Nepuoaax M rpymnmax. OO6pazoBanue OuHapHbIX coequHeHUU. [loHsATHE 00 MOHHOH CBS3M.
Cxembl 00pa30BaHUs HOHHOI CBSI3U.

B3anmopelicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXy cO0Oi - oOpazoBaHMe
JIByXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBaneHTHas HeMosipHas XUMUYECKas CBS3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aunmopelicTBe aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXy cO0Oi - oOpa3zoBaHMe

OMHAPHBIX COCIMHEHUI HEMETAIJIOB.
OneKTpoOoTpULATENBHOCTD. [IOHATHE O KOBaJIeHTHOHN MOJIApHOW cBs3U. [IoHATHE O BaJIEHTHOCTH Kak
CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHbIE XUMHUUeckue cBsi3u. CocTaBienue GopMys OMHApHBIX
COEMHEHMI 110 BaJIEHTHOCTH. B3aumoneicTBue aTOMOB XHMHUYECKUX 3JIEMEHTOB-METAIUIOB
MEXIy co00il - o0pa3oBaHME METAIMYECKUX KpUCTAUIOB. IloHATHE O MeTaluIMYecKoW CBA3H.
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JemoHncTpauuu. Mojenu aTOMOB XMMHUYECKUX AJIEMEHTOB. [lepuoanueckas cucremMa XHUMHUYECKUX
anemeHToB JI. 1. MengeneeBa. JlabopaTtopHble ONBITHI.

3.MonaenupoBaHue NPUHIUIIA JEHCTBUNA CKOHUPYIOIIETO MUKPOCKOIIA.

4 VI3rotoBiieHHE MOJIENIe OMHAPHBIX COCTMHCHUI.

5. O3HaKOMIJICHUE C KOJUICKIIUSIMH METAJIJIOB

Tema 2. IIpoctbie BemecTBa (6 u)

[Tono)xeHre METaIOB U HEMETAJUIOB B IEPUOIUYECKON CHCTEME XUMUYECKUX AeMeHToB []. 1.
MenpeneeBa. BaxkHellne MpoCcThle BEUIECTBA - METAJUIBL KEJIE30, AFOMUHUM, KalbLUW, MarHuu,
Hatpui, kanui. O0mue Guznyeckue cBOWCTBa METAIIIIOB.

Bakneiimume npocTele BelIecTBa - HEMETaJlIbl, 00pa30BaHHBIE ATOMaMH KUCIOPO/a, BOJIOPOAa,
a3ora, cepbl, hocdopa, yriepoaa. Mosekybl MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPO/IA, KUCIOPOAA,
a30Ta, raJIoreHOB.

OTtHOCUTENBHAS MOJIEKYJISIpHAsE Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB K 00Pa30BaHHUI0 HECKOJIBKHX MPOCTHIX BEIIECTB

- ajyorponusi. AJUIOTponHbIe Moaudukanmuu kuciopona, ¢gochopa u omoBa. MeTalmuveckue u
HEMETAJUIMYECKUE CBOMCTBAa MPOCThIX BemlecTB. OTHOCHUTEIBHOCTh JEJEHUs IMPOCTBHIX BEUIECTB Ha
MeTaJUIbl U HEMETAJIIBI.
Yucino Aporaapo. KomuyectBo BemiectBa. Moibs. MousipHas macca. MolsspHbIE  00beM
ra3000pa3HbIX BeniecTB. KpaTHble eIMHUIIBI KOJTMYECTBA BEIIECTBA — MUJIJTUMOJIb U KHJIOMOJIb,
MUJUIAMOJIIPHAST M KWJIOMOJIIpHAs MAacchl BEIIECTBAa, MUJUIMMOJISIPHBIM M KHJIOMOJISPHBIN
00BEMBI Ta3000PA3HBIX BEIIECTB.

Pacuersl ¢ WHCMONB30BaHHEM TIOHSATUN «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEeM ra30B», «IOCTOSAHHAA ABoraapo». PacueTHsble 3a1aum.

1. Beruucienue MoJISIpHOI Macchl BEILECTB 10 XMMHYECKUM (pOpMyJIaM.

2. PacueThl ¢ MCIONB30BaHUEM HOHATHI «KOJIMYECTBO BEILECTBA», «MOJSPHAS MACCa», «MOJSPHBIH
00bEM razoBy, «IIOCTOSTHHAS ABOTAIPO».

demoncrpanuu. Ilosyyenue o3zona. OOpa3ubl 0ej1I0ro M ceporo 0Ji0Ba, 0eJIor0 M KPacHOro

¢ochopa Hekoroprie MeTaibl 1 HEMETAIIBl KOJTMYECTBOM BemlecTBa 1 Mosb. Mozenb MOJISPHOTO

o0beMa raz000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONBITHI.

6. O3HaKOMIIEHHE ¢ KOJIEKIMSIMUA HEMETaJIJIOB.
7. O3HaKOMJICHHE C KOJICKITUIMHU OKCHJIOB.

Tema 3 . CoejuHeHUsI XUMHUYECKUX 3/1eMeHTOB (13 uacos)

CTeneHb OKHUCIEHHS. CpaBHeHI/Ie CTCIICHU OKUCJICHHS U BAJICHTHOCTH. OHpC)IGJ'IeHI/Ie CTCIICHU
OKHCJICHHMs 3JIEMEHTOB 10 XHMMHYecKoil ¢opmyne coenuHeHus. CoctaBieHue (GopMmysn OMHApHBIX
coeIuHEHHH, 00Iui crtocod UX Ha3bIBaAHUSL.

buHapHble cOeAMHEHHS METAJIOB W HEMETaJUIOB: OKCHJBI, XJOPHUIbL, CYIbGUIBI U Jp.
Cocranenue ux Gopmy.
buHapHble COEIMHEHUS HEMETAJJIOB: OKCHJBI, JIETy4YHE BOJOPOJIHBIE COEAMHEHMs, HX COCTaB.
HpeHCTaBI/ITeJ'II/I OKCHJOB: BOJa, yrHGKHCJ’IBIfI ra3 1 HEralicHasi U3BECTh.

IIpencraBuTenu J€TYy4MX BOJAOPOAHBIX COEAMHEHNI: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMs, WX cOCTaB M Ha3BaHHMs. PacTBopuMoOcTh OCHOBaHUN B Boje. Tabnuia

pacTBOPUMOCTHU TMIPOKCHUIOB U cosiel B Boze. [IpencraBurenu menodei:

THAPOKCU LI HATPUA, KaJIUAd U KAJIbIUA. ITongaTue o Ka4yeCTBEHHBIX PCaKnuAx.

Wunukaropsl. I3MeHeHne OKpacky HHIMKATOPOB B IIEJIOUHON CpejIe. Kucnotsl, ux cocras
u Ha3BaHud. Knaccudukamnus kucnort. [IpeacraBurenu KucioT: cepHas, coisiHas v a3otHas. [lonsarue o
IIKaie KUCIOTHOCTH —IKana-pH.

W3meHeHne okpacky MHAUKATOPOB B KUCIOTHOM cpeie.

Coun Kak MPOU3BOIHBIE KMCIIOT M OCHOBaHUH. X cocTaB u Ha3BaHus. PacTBopuMoCTh conell B
Boze. [IpencraBurenu coneit: Xxsopua HaTpus, KapOoHaT U Gocdar KalbLus.



AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.
MexMoneKkyJIapHble  B3aUMOJCHCTBHS. THIIBI KPUCTANIMYECKUX PEUIETOK: HWOHHAs, aTOMHasd,
MOJICKYJISIpHAasE U MeTauIMuecKasi. 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT THUIIOB KPHUCTALTMYECKUX
peuieTok. BelecTBa MOJIEKYISIPHOrO M HEMOJIEKYJISIPHOIO CTPOEHUs. 3aKOH IMOCTOSIHCTBA COCTaBa s
BEILIECTB MOJIEKYJISIPHOTO CTPOECHUSI.

YucTtele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIx cMmeceil. CBolicTBa
YUCTHIX BEIIECTB M cMmeceil. Mx coctaB. MaccoBast 1 00beMHas JOJIM KOMIIOHEHTA CMECH. Pacuersl,
CBSA3aHHBIE C UCIIOJIb30BAHUEM MOHSITHS 0.

PacuerHble 3a1a4u.

1. Pacuer MaccoBoOii 1 00BEMHOM 0JICH KOMITOHEHTOB CMECH BEIIIECTR.

2. Brrancinenune maccoBoi J0JIM BE€UIECTBA B paCTBOPE 110 HM3BECTHOM Macce PaCTBOPEHHOT'O BCIICCTBA
H MacCCC paCTBOPHUTCIIA.

3. Brraucnenne Mmaccel pPacTBOPACMOIO BCIICCTBA U PACTBOPUTEIIA, HCO6XOI[I/IMBIX AJIL NpUTOTOBJICHU A

OIIPECIIEHHON MacChl pacTBOpa ¢ U3BECTHOM MacCOBOM J10JIEH PACTBOPEHHOI'O BELIECTBA.
Jemoncrpanuu. OOpa3ibl OKCHIOB, KUCIIOT, OCHOBAHHM U cojiei. MoJ1en KpUCTATUTMYECKUX PEIIETOK
XJopyia Hatpus, anMasa, okcuaa yriepoga (IV). KucnorHo-mienouHbsle MHIUKATOPbI, U3MEHEHHE
OKpaCKH B Pa3JIMUHBIX CpCaax.. yHI/IBepcaJII)HHﬁ HHJIUKATOPp U UBMCHCHHUC €TO OKpPACKU B PA3JIMIHBIX
cpenax. JlaboparopHbie ONBITHI.

8. O3HakoMyIeHHE CO CBOMCTBAMH aMMHAKA.

9. KauecTBeHHbIE PeakIuy Ha YIIIEKUCIIbIi ra3.

10.0Onpenenenrie pH pacTBOPOB KUCIOTHI. IIETIOYU U BOJIBI.

11.0npenenenue pH pacTBOpOB TUMOHHOTO U sIOIOYHOTO COKOB Ha Cpe3e MII0JI0B.
12.03HaKOMJIEHUE C KOJUICKITUSIMU COJICH.

13.03HaKkoMJIeHHE C KOJUIEKLIMEH BEIIECTB C Pa3HbIM THUIIOM KPUCTALIMYECKON PEIICTKH.
W3roroBnenue mojenei, kpuctasuinueckux pemerok Ilpaxkruyeckass padora Ne2 " Ouncrka
3arpsi3HeHHON moBapeHHoM conu" IlpakTmyeckasi padora Ne3 "[IpurortoBieHue pacTBopa C
OTpeIeJICHHOM MaccoBOM J0Jeil pacTBopeHHOro BemiectBa" JlaGopaTopHble omnbIThI. 14.
O3zHakoMmJyieHHEe ¢ 00pa3laMu TOPHOM MOPOIBL.

Tema 4. U3MeHeHUA, NPOUCXOAsIIUE C BemecTBaMu (11u)

IlonsiTHE SABIIEHWN KaKk M3MEHEHUH, MPOUCXOIAIIUX C BEIIECTBAMH. SIBIEHUS, CBA3aHHBIE C
M3MEHEHHEM KPHCTANIMYECKOr0 CTPOSHMs BELIECTBAa IMpPHU IOCTOSIHHOM €ro cocTaBe, (pU3UYecKue
saBieHUs. Ou3nyeckue sBICHUS B XUMUU:

JUCTUIUISALMS, KPUCTATN3ALMs], BEINTAapUBAHNE M BO3TOHKA BEIECTB, LEHTPU(DYTUPOBAHHE.

SIBneHns, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XMMUYECKNE PEAKIINH.

[lpu3Haku u ycIOBUS TPOTEKAHUS XUMHYecKMX peakuuid. Ilonarue o0 »9K30- U
SHJOTEPMUUYECKUX pPEAKIUAX. Peaknny ropeHus Kak 4YacTHBIM Ciaydaldl JK30TEpMUYECKUX PEaKIHM,
IIPOTEKAIOIIUX C BBIIECICHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BEUIECTB. XHMHUYECKHUE YpaBHEHHUS. 3HAu€HHE HWHAEKCOB U
ko3pduurenToB. CocTaBieHHE YypaBHEHMH XUMHUYECKUX peakiuid. PacdeTsl Mo XHMHYECKUM
ypaBHEHUsIM. PelieHue 3amauy Ha HaXO0XKJI€HUE KOJIMYECTBA BEIECTBA, MAcChl UM oObeMa MPOIYyKTa
peakiMM IO KOJHMYECTBY BEIECTBA, Macce MM O00bEeMy HCXOAHOTO BellecTBa. Pacuersl ¢
WCIIOJIb30BAHUEM TMOHSTHS «JIOJIs», KOTJa MCXOJHOE BEUIECTBO JAHO B BHJIE PACTBOpPA C 3aJaHHOMN
MacCOBOH J0JIEN PACTBOPEHHOI'O BEIIECTBA UIIU COACPIKUT ONPEIEICHHYIO OO IPUMECEH.

Peaknun paznoxxenus. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUH.
Karanuzaropel. @epMEHTHI.

Peaknuu coennnenns. Katanutnueckue 1 HEKaTaTUTHYECKUE PEAKIINN.
OO6patuMble 1 HeOOpaTUMBIE PEAKLIUH.

Peaknuun 3amenieHust. DNEKTPOXUMHAYECKUM DSl HANPSIKEHUH METAJJIOB, €r0 MCIOJIb30BAaHUE
JUIsL IPOTHO3UPOBAHUSL BO3MOKHOCTH IPOTEKAHUS PEAKLIUNA MEXKIY METaullaMU U pacTBOPaMU KHUCJIOT.
Peaknun BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAIIIIAMHU.
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Peakuuu oOmena. Peaknum HeWTpanu3auuu. YCJIOBUS NpPOTEKaHHsS peakuuid oOMeHa B
pacTBopax 10 KOHIA. THIBI XUMHUYECKUX PEAKIMHI (110 MPU3HAKY «YHUCIO0 U COCTaB UCXO/AHBIX BEIECTB
U [IPOYKTOB pEaKIMKU» ) Ha IPUMEPE CBOMCTB BOJIbI. Peakius pa3noxkeHus - 3JIEeKTpoJIn3 Boibl. Peakiumn
COEUHEHMS - B3aMMOJCHCTBUE BOJBI C OKCHIaAMU METAJIIOB U HeMETAIIOB. [ToHsATHE «THAPOKCHIBD.

Peaknun 3amenieHus - B3aMMOJACHCTBUE BOJBI C IIEJIOYHBIMU U IIEJIOYHO3EMEIbHBIMU
MeTtaulamMu. Peakuun oOMmeHa (Ha mpuMepe THApoiM3a cyilbpuaa alloMUHUS U KapOuna
kanpuus). PacyerHsble 3aauu.

1. Brrancinenne mo XMMHYECKAM YpaBHCHHUAM MACChI WJIM KOJIHMYECTBA BEIICCTBA IIO H3BECTHOM
MacCcCC WM KOJIMYCCTBY BCHICCTBA OAHOIO M3 BCTYHNAKOIIMWX B PCAKIUIO BCUHICCTB WM HNPOAYKTOB
pCaKIuu.

2. Brruncienue Maccsl (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEaKIiK, €CIIM U3BECTHA Macca
HCXOJHOTO BEIIECTBA, COAEPIKALLIETO ONPEAETCHHYIO JI0JII0 PUMECEH.

3. Brruncienne Maccsl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOYKTa PEaKLMH, €CJIM H3BECTHA Macca
pacTBopa U MaccoBasl J0Jis1 pacTBOpeHHOro BemiectBa. Jlemoncrpanuun. IlpuMepsl ¢usnvecknx
SIBJICHUI.

1.ITnaBnenue napaduHa.

2. Bosrouka 1iona niy O€H30MHOM KUCIIOTEL.

3.PacTtBOpeHne OKpallIEeHHBIX COJIEH.

4. Tuddy3us qymucThIX BEIIECTB C TOPAIICH TaMIIOUYKH HaKaJTuBaHUS.

IIpumepbl XUMH4YECKHX fIBJIEHMIi: a) ropeHue

MarHusi;

0) B3aMOJICICTBHE COJITHON KUCIOTHI C MPaMOPOM HIIH MEJIOM;

B) nonyuyenue ruapokcuaa meau (1I);

') paCTBOPEHHE MOJIYYCHHOTO TUAPOKCHA B KUCIOTAX;

1) B3aumojeiictaue okcuna menu (Il) ¢ cepHoii kMCI0TOM NpU HArpeBaHUH;

€) pa3lioKeHUEe IMepMaHTaHaTa Kallus; k) B3aUMOJICHCTBUE pPa30aBJIICHHBIX KHUCIOT C METaJlIaMU.
Paznoxenne mnepokcuga BOAOPOAA MOMOINBIO IMOKCHAA MapraHia M Karaja3bl KapToQemns WiIu
MOpKOBU. JlaGopaTopHbIe ONBITHI.

15.1IpokanuBanyue MeIU B IIJIAMEHHU CIIMPTOBKH HUJIU TOPEJIKU.

16. 3amenienue Menu B pactBope xjopuaa menu (II) xxenesom.

Tema 6.PactBopenmne. PacrBopbl. Peaknum HOHHOrO o0o0MEeHAa W OKHUCJIUTEIbHO-
BOCCTAHOBHTEJIbHbIE peakuuu. (17 1)

PactBopenne kak ¢usnko-xumuueckuil mpouecc. [loHsTue o ruapaTax M KpUCTaJUIOTHApaTax.
PactBoprMocTs. KpuBble pacTBOPMMOCTH KaK MOJIENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB
oT TeMneparypbl. HacbllieHHbIe, HEHACBIILIEHHBIE U MEPECHIIICHHbIE PacTBOPHI. 3HAUEHUE PacTBOPOB
JUIS IPUPOABI U CEIBCKOTO X034HCTBA.

[TonsaTHE 00 AJIEKTPONUTUYECKOM AUCCOLUAIMU. OJEKTPOJIUTHI U HEIJIEKTPOIUTHL. MexaHHu3M
JUCCOLUAIMH 3JIEKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKOW CBs3U. CTEneHb 3JIEKTPOIUTHYECKON
aucconnanuu. CUabHbIE U ClIa0ble SIEKTPOIIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUM AIIEKTPOJUTUYECKON Aucconuanuu. VoHHbIE ypaBHEHMs peakiuil.
VYcinoBust NpoOTEKaHMs peakiuu OOMEHa MEXAy JJIEKTPOJMTaMU [0 KOHLA B CBET€ HOHHBIX
MIPEACTABICHUM.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnorel, ux wmaccudukamms. Jlucconumanus KHCIOT HW WX CBOWCTBA B CBET€ TEOPUU
JJIEKTPOJIUTUYECKON AuccoLManvi. MOJEKyIspHbIE W HOHHBIE YPAaBHEHUs pEaKLUMl KUCIOT.
B3anMopneicTBre KHCIOT C MeTalaMU. OJIEKTPOXMMHYECKUH P  HANpsDKEHWM  METaNlJIOoB.
B3anmopnencreue KUCIOT € METaUIaMH M OKCHJAMU METAJIOB. B3auMOAEHCTBHE KHUCIOT C
OCHOBAaHMSIMHU - pPeakUus HeUTpaim3auuu. BzammopneicTBue KHCIOT ¢ coisiMH. lcnosb3oBanue
TaOIUIIBI PACTBOPUMOCTH JJISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccupukauusa. Jlucconumanusi OCHOBaHMMW W HUX CBOMCTBA B CBETE TEOPUH
AJIEKTPOJIUTAYECKON JHccouranuu. B3aumMonelncTBue OCHOBaHUWM C KHUCIOTaMH, KHCIOTHBIMU
oKcuaamMH U coisiMH. Mcnonb3oBaHue TaOIMIIBI PACTBOPUMOCTH JJISI XapaKTEPUCTHKH XUMHUYECKUX
CBOMCTB OCHOBaHUM. Pa3oxeHne HepacTBOPUMBIX OCHOBAaHUM ITPU HAIPEBAHMH.
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Comnu, ux knaccudukanms u auccounanus B ceere TO/I. paznuunbix TUNOB cojeil. CBoicTBa coneil B
CBETE€ TEOPUM DJICKTPOJUTHUYECKOW auccouuanuu. B3anmonaeicTBue cojied ¢ MeTajllaMH, YCIIOBHS
IIPOTEKaHUs JTUX peakuuid. B3aumonencTBue colel ¢ KHCIOTaMH, OCHOBAaHUAMM U COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKHX CBOMCTB COJIEH.

O60061eHne cBeieHuit 00 OKcHIax, X KiIaccu(uKaui 1 XUMUYECKAX CBOMCTBAX.
['eneTnyeckue psibl METAJUIOB U HEMETAJUIOB. | 'eHeTHuecKas CBsI3b MEXKy KJIaCCaMH HEOPraHUYECKUX
BEILIECTB

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

Onpenenenre CTENEHU OKUCIEHUS AJIs AJIEMEHTOB, 00pa3yIOIMX BEIIECTBA Pa3HbIX KiaccoB. Peakuun
nonHoro ooMena 1 OBP. Oxucnurens 1 BOCCTAaHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE.
Peakuuu noHHoro oOMeHa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. CocTaBiIeHUE ypaBHEHUN
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil METO0M JIEKTPOHHOTO OanaHca.

CBolicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB, KUCIIOT U COJIEH B CBETE IIPEICTABICHUM
00 OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIECCaXx.
JdemoHcTpanuu. VcnpiTanue BEMIECTB M UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTD.
3aBUCUMOCTBD JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIIOThI OT KOHLIEHTPALIUH.
B3anmopeiicTBre IMHKA ¢ cepoil, COITHOM KUcaoTou, XimopuaoM meau (I1).
['openne maruus.
JlabGopaTopHble ONBITHI.

17. B3aumoneiicTBrE pacTBOPOB XJIOPUIA HATPUS U HUTpaTa cepedpa).
18. Ionyuenue u cBoiicTBa HEPACTBOPHMOIrO OCHOBAHMS, Hanpumep ruapokcuaa meau (11).
19. BzaumoseiicTBrE KUCIIOT ¢ OCHOBAHHSIMH.

20. BzaumoeiicTBHEe KHCIIOT ¢ OKCHIAMU METAIJIOB

21. BzaumoneiicTBrE KHCIIOT C METaJUIaMHU.

22. B3auMoeiicTBHE KHCIIOT C COJISIMH.

23. BzaumoseiicTBre 1Ienouel ¢ KHCIOTaMH.

24. B3zauMoelCTBHE IeI0uel ¢ OKCHAAMH HEMETAIIIOB.

25. B3aumMoeiicTBHE MIeI0UEH ¢ COJNSIMH.

26. Tlonyuenue u cBOIMCTBA HEPACTBOPUMBIX OCHOBAHMIA.

27. B3aumoeiicTBHE OCHOBHBIX OKCHJIOB C KUCIOTAMH.

28. B3anMoieiicTBHE OCHOBHBIX OKCHIIOB C BOJIOH.

29. BzaumoeiicTBHEe KHCIOTHBIX OKCHIIOB C IIEJI0YBIO.

30. B3aumoeiicTBHE KHCIOTHBIX OKCHIIOB C BOIOIA.

31. B3aumopeiicTBuE Conell ¢ KHCIOTaMH.

32. B3aumoeiicTBrE coeii C IIeI04YaMH.

33. BzaumoeiicTBIE COMNEl ¢ COTSIML.

34. B3aumoieiicTBUE pacTBOPOB COJIEH C METAIAMH.
IIpakTnueckas padora Ned4 "CpoiicTBa KHCIOT, OCHOBaHUM, OKCUJIOB U coJiei"”
IIpakTnyeckas padora NeS "Pemenue skciepuMeHTAIBHBIX 33124

9 kiace

Tema 1. BBegenne. O0masi XapakTepuCTUKA XUMHUYECKHUX 3JIeMEHTOB 1 XUMHYECKHX PeaKIuid.
Ilepuoanueckuii 3axon u Ilepuoanyeckas cucrema

xumunueckux 3jemeHToB /Jl. . MenaeneeBa (9 u)

XapakTepucTHKa 3JIEMEHTA 10 €ro NOJIOKEHUIO B [leproanyeckoi cucTeMe XUMHYECKUX 2JIEMEHTOB /.
N. MenneneeBa. CBolicTBa OKCHAOB, KUCJIOT, OCHOBAaHUI U COJIEH B CBETE€ TEOPUU AIIEKTPOIUTHUECKOM
JUCCOIMAITMU U OKUCIIEHUS-BOCCTaHOBINEHUsA. [loHATHE O TepexOoaHBIX dneMeHTaX. AMGBOTEPHOCTS.
I'enernueckuii psia nepexomHoro anemeHta. llepuoanueckuit 3axkoH u Ilepuomunueckas cucrema
xuMHu4deckux 3memMeHToB . . MenneneeBa. XuMnuueckas OpraHu3anus >KMBOM U HEXKMBOW TTPUPO/IBI.
XUMHUYECKUN COCTAaB s/pa, MAaHTUU M 3EMHOM KOpbl. XUMHUYECKUE DJIEMEHTBHI B KJIETKAaX >KUBBIX
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OpraHu3MoB. Makpo- © MuUKpodIeMeHTHl. OO000IeHre CBEJCHUH O XHMHUYECKHX PEaKIMAX.
Krnaccudukanus XuMu4eckix peakuuil o pa3inyHbIM MPU3HAKAM: «YHCIIO U COCTAB pearupyronmx u
00pa3yIOIIMXCs BEIIECTB», «TEIUIOBOM 3(h(deKT», «HampaBieHue», «M3MEHEHUE CTEICHEeH OKUCICHUS
3JIEMEHTOB, OOpa3ymoIIMX pearupyollrue BelecTBay, «da3a», «HUCHOIb30BaHUE KaTallu3aTopay.
[TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuy. PaKTOPBI, BIUAIOIIKME HA CKOPOCTh XUMUYECKUX PEAKLIUN.
Karanuzatops! u katanu3. MTHruOUTOpbl. AHTHOKCUIAHTHI.

JdeMoHcTpanuu.

Paznuunpie popmber Tabmunpsl J[. . MenneneeBa. Mojenu aTOMOB 3J1€MEHTOB 1—3-TO MepHOIOB.
Monens cTpoeHus 3eMHOTr O 111apa (IIoNepeUHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkLuu
OT MPUPOJIbI PEArUPYIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKLIUHU OT KOHUEHTPALMU
pearupyoIux BemecTB. 3aBUCUMOCTh CKOPOCTU XMMUYECKON PEAaKIIMU OT IIOLAAN COIIPUKOCHOBEHHUS
pearupyomux BelEeCcTB («KUIALIMN cI0i»). 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIHH OT
TeMIepaTypbl pearupyrouMx BeECTB. | OMOT€HHBIN M reTepOreHHbId Katain3bl. DepMeHTaTUBHBIN
karanu3. larubuposanue.

JlabopaTopHbIe ONbITHI.

1. IlonmyuyeHune THAPOKCHUIA LIMHKA M HCCIEIOBAHME €ro CBOWMCTB. 2.MojenupoBaHHE MOCTPOCHUS
[Tepuoanueckoii cucteMbl xumuueckux suemeHToB . 1. Menneneesa. 3. 3amenienue xeae3oM Meau B
pactBope cyinbdara meau (II). 4. 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOW pEaKIMH OT MPUPOJIBI
pearvpymoIux BeIeCTB Ha IPUMEPE B3aUMOEHCTBUS KUCIOT C METAJUIAMHU.

5. 3aBUCHMOCTb CKOPOCTH XHMHMUYECKOW pEakUMH OT KOHLUEHTpPAlUUW pPEarupyroliuxX BeEIIEeCTB Ha
IIpUMEpPE B3aUMOJICHCTBHS LIMHKA C COJITHOW KMCIIOTOM pa3IMYHON KOHLEHTPALUH.

6. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peakIuu OT IUIOLAAM CONPUKOCHOBEHUS PEarupyromumx
BeulecTB. 7. MoJienupoBaHUe «KHUIALIETO CI0s». 8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
TEMIIEpPaTyphl Pearupyrolux BEIIeCTB Ha MpuMepe B3aumoaeilictBus okcuna menu (II) ¢ pactBopom
CEpHOI KHUCIIOTHI Pa3INYHON TemrepaTypsl. 9. PaznokeHue nepokcuia BOAOPO/ia ¢ MOMOIIBI0 OKCUAA
mapranna (IV) u xaramaszsl. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX MHUIIEBBIX MpoaykTax. 11.
NurnbupoBanue B3auMoIeHCTBUS KUCTIOT C METaJUIaMH YPOTPOITUHOM.

Tema 2. Meramiabt (16 4)

[Tonoxenne meraiwoB B llepuogmyeckon cucreme xumuueckux viemeHToB [I. M. Mengeneesa.
Merannmnyeckas KpUCTaIJIMUECKas pelieTKa U MeTajuindeckas XuMudeckas cBsizb. O0mue gpusndeckue
cBoiictBa MeTauioB. CrjaBbl, MX CBOWCTBAa M 3HadYeHHe. XHUMHUYECKHE CBOMCTBA METAILIOB Kak
BOCCTAaHOBHUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B DJIEKTPOXUMUYECKOM PsALy HAIPSYKEHUI METaJIOB.
Kopposus Metannos u cnoco6sl 60ps0bI ¢ Hell. MeTtasuibl B mpupoje. O01iue crnocoObl UX MOIyYEeHHUS.
O0masi XapakTepMCTHKA IIeJ0YHBIX MeTawaoB. Mertawuisl B mnpupoge. OOmue crnocoObl HX
nonydenus. Ctpoenue atoMoB. Lllenounbie MeTamibsl — npocThie BenlecTBa. BaxkHele coeiMHEHNs
IIETIOYHBIX METAJJIOB — OKCH/IbI, TUAPOKCHIBI M COJIH (XJIOPUIbI, KapOOHATHI, CyNIb(haThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHNE B HApOAHOM Xo03siicTBe. Kanuitnblie y1o0peHus.

OO0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHo| nmoaArpynns! II rpynner.

Crpoenue aromos. lllenoyHo3emenbHble METAIbI — IMPOCThIE BellecTBa. BaxkHelue coennHeHus

IIEIOYHO3EMENbHBIX METAIIOB — OKCHUABI, THIPOKCHIIBI M CONMU (XJIOPUABI, KapOOHATHI, HUTPATHI,
cynbdatsl, hochatel), UX CBOMCTBA U TPUMEHEHHE B HAPOTHOM XO3SIHCTBE.
AJIIOMUHHI.

Crpoenue aroma, puU3NYECKUE U XUMHUYECKUE CBOIMCTBa MpocToro BemecTBa. CoeTMHEHUs aTlOMUHUS
— OKCHJ W THAPOKCHJ, UX aM(oTepHbIi xapaktep. Baxueimme comu amomunus. [Ipumenenue
ATIOMHWHHS ¥ €T0 COeINHECHHUI.

Keuneso.

Crtpoenue atoma, PuU3NUECKHE U XUMUUECKHE CBOMCTBA ITPOCTOTO BemiecTBa. [ eHETHYECKHE PSIbI Fe*?
u Fe*3.

Baxueiimme conn xene3a. 3HAUCHHE )KeJle3a U €ro COeAMHEHUH [ TPUPO/IbI M HAPOJAHOTO X035 CTBA.
JdeMoHcTpanum.

OO0pa3ipl MIENOYHBIX U IIEI0YHO3EMETbHBIX MeTauioB. O0pa3isl cruiaBoB. B3anMoaelicTBrue HaTpus,
JUTUS U KalblMsl ¢ BOJOW. B3ammopeiicTBue HaTpHsi M MarHus ¢ KUACIOpoJoM. BsaumopeiictBue
MeTaisioB ¢ HemeTaamu. [lonydyenne ruapokcunos xenesa (I1) u (IID).

JlabopaTopHbIe ONBITHI.
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12. BzaumozeiicTBUE pacTBOPOB KUCIOT U coiel ¢ MeTauiaMu. 13. O3HakOMIIEHHE C pyAaMH JKeJle3a.
14. OkpammBaHue TUIAMEHHU COJISIMH IIEJTOYHBIX METAIIOB. 15. B3anmoneicTBue KaiablUs C BOJOM.
16.ITonyuenue ruIpoKCUIa Kaublusl U UCCIEAOBAaHUE €r0 CBOMCTB.

17. IlonydeHue ruIpoKcHIa aJlOMUHUS U UCCIEIOBaHUE €ro CBOMCTB. 18. B3auMmopelicTBue xenesa ¢
cosisiHOM kucioToi. 19. [Tonyuenue ruapokcunon xenesa (I11) u (11I) u usydyenne ux cBOUCTB.

Tema 3. Hemerasuibl (26 4)

OO01mas XxapakTepuCcTHKa HEMETAIIJIOB: MOIokeHue B [leproandeckoii cucreMe XUMUYECKUX AIIEMEHTOB
J. W. MenneneeBa,0cOOEHHOCTH CTPOCHUS AaTOMOB, JJEKTpoOoTpHUllaTenbHOCTh (D0) KakMepa
«"HemeTaimmyHocT», psang 0. Kpucraminmueckoe CTpOEHHE HEMETAIOB — TMPOCTHIX BEIIECTB.
Amnorponus. ®Pusnueckue CcBOWCTBA HEMETAIOB. (OTHOCUTENBHOCTh MOHATUM «METALD> U
CHEMETAILI.

Bonopoa. Ilonoxenne Bomopoaa B Ilepuomuueckoit cucrteMe xumuueckux siaemeHToB J[. M.
MenneneeBa. CtpoeHue atoma ¥ MoJiekyJsibl. Du3znueckue M XMMHYECKHUE CBOMCTBA BOJOpPOAA, €ro
MOJIyYEHUE U IPUMEHEHUE.

Bona.

Crpoenue monexkynsl. Bomoponnas xumudeckas cBs3b. Pu3nueckue CBOMCTBA BOJbl. AHOMaIUHU
CBOWCTB BOJBL. [ mapoduibHbie u ruapodoOHbIe BelecTBa. XUMHUECKUE CBOMCTBA Bobl. KpyroBopor
BoAbl B mpupone. Bopoounctka. Anspanus Bonbl. bbiToBble (QUIBTPH. MuUHEpaNbHBIE BOJIBI.
JuctuiupoBaHHas BOJa, €€ MOoJIyuyeHrue U IpUMEHEHHE.

OO0mas xapakTepHCTHKA raJI0r€HOB.

Crtpoenue atomoB. [IpocTrie BelecTBa 1 OCHOBHBIE COSMHEHHUS FAJIOTEHOB, MX CBOMCTBA.

Kpatkue cBenenusi o xmope, 6pome, ¢ptope u ione. [IpumMeHeHHne rajaoreHoB M MX COCIWHEHUUN B
HapOJIHOM XO35IHCTBE.

Cepa.

Crtpoenue atoma, aJuIOTPOIIHsI, CBOMCTBA U MpuMeHeHue pombuueckoii cepbl. Okcuasl cepol (IV) u (VI),
UX MOJy4Y€HHUe, CBOWCTBa U mpuMeHeHue. CepHas KUCIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJIHOM
xo3sucTBe. [Ipon3BoACTBO CEPHON KUCIIOTHI.

A3or.

Ctpoenue atomMa M MOJEKYJbl, CBONCTBAa IPOCTOrO BeEIIeCTBA. AMMHAaK, CTPOCHHE, CBOWCTBA,
nosrydyeHue u npuMmeHenue. Coiau aMMOHUS, UX CBOMcTBa U mpuMmeHnenue. Oxcuapl azota (I11) u (IV).
A3OTHasi KUCJIOTa, €€ CBOWCTBA W MpuMeHeHue. HUuTpatbl U HUTPUTHI, IpoOJieMa UX COJEpKaHUS B
CENIbCKOXO03SUCTBEHHOU MPOAYKIIMH. A30THBIE yI0OpEHHUSI.

dDochop.

Crtpoenue atoma, auIOTpomnusi, CBOiicTBa 6emoro u kpacHoro ¢ocdopa, ux npumenenue. OCHOBHbBIE
coenunenus: okcun pocdopa (V) u opropocdopnas kucnora, pocdarel. DochopHsie yaroOpeHusi.
Yraepoa.

CrpoeHue aroma, aljoTponusl, cBoiicTBa Moauukanuii, npumenenue. Okcuast yriuepoaa (1) u (IV),
WX CBOIcTBa U mpuMeHeHHe. KapOoHATHI: KalbIUT, COJa, MOTAIll, UX 3HAYCHHE B MPUPOJIE U KUZHU
YeJioBeKa.

Kpemunii.

CrpoeHue aToMa, KpUCTaNIMYECKUI KPEMHUM, ero cBoicTBa U npumeHenue. Oxcua kpemuus (IV), ero
MPUPOJHBbIE pPa3HOBUAHOCTU. CHIMKAThl. 3HAYEHHE COCIWHEHUA KPEMHHS B KUBOM U HEXKHUBOM
npupoje. IIosaTre 0 CHIMKaTHON MTPOMBIILIIIEHHOCTH.

JdemoHncTpanuu.

OO0pa3iiel TAJIOTEHOB — MPOCTHIX BENIECTB. B3ammoielicTBHE TaJIOTEHOB C HATPUEM, C aTIOMUHHEM.
BriTecHeHHne X1opoM Opoma WM MoJla U3 PACTBOPOB UX colicil. B3anmmoseiicTBie cephbl ¢ MeTaiaMu,
BOJIOPOJIOM M KHUCJIOpPOJOM. B3amMopaeicTBHE KOHIIEHTPUPOBAHHOM Aa30THOW KHCJIOTHI C MEJbIO.
[Tornomnienue yriem pacTBOPEHHBIX BEIIECTB WM T'a30B. BoccTaHOBIIEHHE MEU U3 €€ OKCHIA YTIJIEM.
OO6pa31bl NpUPOJHBIX COEAMHEHUN XJI0pa, cephl, hocdopa, yriaepoaa, kpeMHus. OOpa3ibl BaKHEHIINX
JUTSL HAPOJHOTO X0341CTBA CyIb(aToB, HUTPATOB, KapOoHATOB, ocharoB. OOpa3Ilbl CTEKIIA, KEPAMUKH,
IIEMEHTA.

JlabopaTopHbIe ONBITHI.
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20. ITonyuenue u pacnosHaBaHue Bopopoza. 21. MccienoBaHue mOBEpXHOCTHOTO HATSKEHUS BOBI.
22.PacTBOopeHune iepMaHTaHaTa Kajlis WM METHOTO Kyropoca B Bojie. 23. ['maparaiust 00e3BOKEHHOTO
cynsgara menu (I1). 24. 3rotoBieHne rUICOBOTO OTIIEYATKA.

25. O3HaKOMJICHHE C KOJUICKITUEH OBITOBBIX (UILTPOB. 26. O3HAKOMIICHHE C COCTAaBOM MHHEPATbLHOMN
Bozbl. 27. KauecTBeHHas peakuus Ha rajgoreHua-uoHsl. 28. [lonydeHue u pacro3HaBaHue KUCIOPOA.
29. T'openue cepbl Ha Bo3ayxe W B kuciopoxae. 30.CpoiicTBa pa30aBiICHHONW CEepHOM KHUCIOTHI. 31.
Wzyuenue cBoicTB ammuaka. 32. Pacno3naBanue coseit ammonus. 33. CBoiicTBa pa30aBiieHHOM
a30THOM KUCIOTHI. 34. B3auMoielicTBME KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C Meablo. 35. ['opeHue
docdopa Ha Bozayxe u B kuciopoje. 36. PacioznaBanue gocdaros. 37. ['opeHue yris B KHCIOPOJIE.
38. IlomyueHue yrojapHOM KHCIOTBI M H3y4YeHHe ee¢ cBoHcTB. 39. Ilepexom kapOoHaToOB B
THJIPOKapOOHATHI.

40. Paznoxenue ruapokapOonata Hatpus. 41. IloaydeHue KpeMHEBOW KHCJIOTHI U HU3Y4YCHHUE €€
CBOMCTB.

TemaTH4eckoe MIAHNPOBAHUE

8 kiacce
Pazgen Tema Koan4yecTBo 4acoB
| BBenenue 5
| ATOMEBI XUMHYECKUX DJIEMEHTOB 9
11 [IpocTrlie BemecTBa 6
v CoenuHeHnsT XUMUYECKUX DJIEMEHTOB 13
V M3MeHenus, mpoucxoAsiue ¢ BelmecTBaMu 11
Vi [Tpaktukym «IIpocTeiimme onepanuu ¢ BeneCTBAMI 5
Vil PactBopenue. PactBoprl. CBolCTBa pacTBOPOB AJIEKTPOIUTOB 17
[IpakTukym «CBolicTBa paCTBOPOB AJIEKTPOIUTOBY 4
Hroro 70
9 kJacc
Pa3nen Tema KoaudecTBO yacos

Brenenue. OOmias xapakTepucTUKa XUMHUYECKUX DJIEMEHTOB U
I XUMUYECKUX peakuuid. [lepronnuecknii 3aKk0H U IEpHOIUYECKas 9
cucTeMa xuMu4deckux anemenToB /(.M. Meneneena.

I Mertaibl 16
i [TpakTukym «CBOMCTBA METAIJIOB U KX COCTUHEHUI» 3
v Hewmerasl 26
\Y IIpakTukym «CBOMCTBA COETMHEHUI HEMETAJIOBY 3
VI OO6oOuienre 3HaHUKA MO XUMHMM 32 KypC OCHOBHOH IIKOJIBI. 11

IloAroToBKa K HTOTOBOM aTTECTAIIH.
Hroro 68
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Onucanue y4eGHO — METOIMYECKOT0 U MATePHAJILHO-TEXHMYECKOT0
obecrieyeHus1 00pa3oBaTebHOM eI TeJIbHOCTH.

HopMaTuBHBIE  IOKYMEHTHI, of0ecneynBaOIIie  peaJM3alUI0 (penepanbHOrO
roCyIapCTBEHHOr0 00Pa30BaTEIbLHOI0 CTAHAAPTA 001Iero 00pa30BaHUs

DeodepanbHulii YPOBeHb

1. Ilpuka3 MunucTepcTBa oOpazoBanus u Hayku Poccuiickoir ®@enepanuu ot 17.12.2010 Neo
1897(zapeructpupoBan Muntocrom Poccun 01.02.2011 1. Ne 19644), B pen. IIpukaza MunoOpuayku
Poccun ot 29.12.2014 Ne 1644) «O0 yTtBepkaeHuu (enepanbHOr0 TOCYAAPCTBEHHOTO
00pa3oBaTENHFHOIO CTAHAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs»;

Pezuonanvuutii yposens

1. Tlpuka3 Jlemapramenra obpa3oBanus u Hayku KemepoBckoit obmactu ot 10.07.2014 r. Ne
1243 «O peanuzauuu (enepaabHbIX I'OCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB HAYalbHOTO
o01iero o0pazoBaHusi 1 OCHOBHOTO 001ero oopazoBanus B 2014-2015 yyeOHOM Tomy».

MeTtonnyeckue MaTepHAaJIbl, ol0ecneynBaKIUe  PeaiM3alHUI0 (henepaabHbIX
rocy/1apcTBEeHHBIX 00pa30BaTeJbHBIX CTAHAAPTOB 00111ero 00pa3oBaHus

1. IlpumepHas ocHOBHas oOpa3oBaTeibHas IporpaMMa OCHOBHOIO OOLIEro 0oOpa3oBaHMs
(omoOpena pemeHueM QefepatbHOrO0 y4eOHO — METOJUYECKOr0o OOBEOUHEHHS 10 OoO0IeMy
obpa3oBaHmuio, MPoToKo oT 8 anpesst 2015 r. Nel/15),

3. [IpumepHas nmporpamMmma 1o y4eOHBIM IpeaMeTaM. XuMus. 8-9 KIacchl: MPOEKT.- 2-€ U3,
nopa6. M.: Ilpocsemenue, 2011. (CtangapTbl BTOPOTO MOKOJICHUS).

Y4yeOHO-MeTOANYEeCKNH KOMILIEKT 10 Xumuu id 8-9 knaccos O.C.I'abpuensina

Cocmae YMK:

1. Asropckas nporpamma  O.C.I'aOpuensina, cooTBeTcTBytomas DenepaabHOMY
I'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHJAPTy OCHOBHOTO OOILEro o0pa3oBaHMs U JOMYyIIEHHAs
MunuctepctBoM oOpazoBanusi U Hayku Poccuiickoit ®enepaunn («IIporpaMma ocHOBHOro 00111€r0
obpazoBanust. Xumud. 8-9 kmacce»./ O.C.I'abpuensn. — M.: [Ipoga, 2012r. (®PI'OC)).

2. Xumus. 8 kinace: yueb. [isio 6meoOpazosar. yupexaennit/ O.C.I'abpuensu.- M.: [Ipoda,
2011.

3. Xumus. 8 knacc: Buneo ypoku.- OOO: OTkpsITEI  ypok, 2014.

4. KontponbHo-u3MepuTenbHble Matepuansl. Xumus. 8 kiacc/Coct. H.IT. Tpoerybosa. — M.:
BAKO, 2012.

5. Xumus. 9 knacc: yue0. s obuieobpazosar. yupexaenuit/O.C. 'abpuensn.- M.: [Ipoda,
2011.

6. Xumus. 9 kiacc: anexkTpoHHoe yueoHoe uznanue.- OOO: [poda, 2011.

7. Xumust. 9 knacc: Buseo ypoku.- OOO: OTkpsIThIN YypoK, 2015.

8. XuMmusi. 9 Kinacc: KOHTPOJIbHBIE U poBepoUHbIe paboThl k yueOHuky O.C.I'abpuensHa
«Xumus.9xnaccy/ O.C.I'abpuensu, [1.H.bepeskun, A.A. Ymakos u np.- M.: [Ipoda, 2010.

9. KonTponbHO-u3MepurenbHbie MaTepuansl. Xumus. 9 kiaacc/Coct. H.IL. Tpoery6osa. — M.:
BAKO, 2012.

HNuTepHer pecypceni:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs M HAYKH

http://www.fipi.ru [Topran ®UIN — OenepanbHblii HHCTUTYT NMEAArOTMYECKUX U3MEPEHUI

http://www.ege.edu.ru ITopran EI'D (uupopmanronnoi moaaepxku EI'D)

http://www.probaege.edu.ru ITopran Eaunblii sx3amMen

http://edu.ru/index.php ®enepansublii mopran «Poccuiickoe 00pa3oBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbIii IEHTP TECTHPOBAHHMS.



consultantplus://offline/ref=369EFE88C44E47EB2E07DDE71C47A1481F625F533767002D610B956E4614407CBCACE7D722A65D5Aj7nBM
http://www/
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www/
http://www.ege.edu.ru/
http://www/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
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http://www.pedsovet.org Beepoccutiickuit Matepuet-Ileacoser.
http://ru.wikipedia.org/ - cBo6Go1HAs YHIMKIOIIE NS,
http://bio.1september.ru/http://him.1september.ru/ snexTponHas Bepcus ra3eTbl « XUMUS»;
noptan (MeTtoanueckue pa3pabOTKU JJIsl YPOKOB XUMHH, TIPE3EHTAIINN );
http://www.uroki.net — pa3paboTKu ypoKOB, ClIcHAPHH, KOHCIIEKTHI, TOYPOYHOE IUIAHUPOBAHHME;
http://WWwWWw.it-n.ru — ceTb TBOPYECKUX yUUTEIICH;
http://festival.1september.ru/ - ypoku u npe3eHranumu;
http://infourok.org/ — pa3paboTku ypoKoB, pe3eHTALINH.
http://kontren.narod.ru - uabopmManroHHO-00pa30BaTEIbHbII CAUT I TEX, KTO H3y4aeT XUMHIO,
KTO €€ MPETNOJIALT, UISl BCEX KTO MHTEPECYETCS XUMHUEH.
http://www.alhimik.ru/ - AJXUMHK OIWH U3 JIYYIIHX CAHTOB PYCCKOS3BIYHOIO XMMHYECKOTO
WuTepHeTa OpUEHTHPOBAHHBIN HA YUUTENS U YUYCHHUKA, TIPENoaBaTess U CTYACHTa.
MarepuaJjbHO - TeXHMYECKOe U MH(OPMALMOHHO - TEXHHYEeCKOe o0eclieueHune npeamera.
Ilepeuensv nabopamopnozo 060pyooeanus, npu 6vINOTHEHUU NPAKMUYECKUX PAOOmM nO
XUMuu 3a Kypc OCHO6HOU 00ujeil WKoJIbl.
1.ITpubGopsl 1 060pyIOBaHUE IS MPAKTUYECKON PabOTHI.
O6opynoBanue:
MukponabopaTopusi XMMUIecKasi;
MPOOUPKHU CTEKIISTHHBIC,
KOJIOBI KOHUYECKHE;
CTaKaHbl CTEKJISIHHBIC Ha 50 M,
MAJIOYKH CTCKIISTHHBIC;
TPYOKH COCIMHUTEIIbHBIC: CTEKIISIHHBIC, PE3HHOBBIC;
POOKH PE3NHOBBIE;
CIIHUPTOBKH;
JepIKaJIKU JIJ1s1 IPOOHPOK;
IITaTUB JIAOOPATOPHBIN;
LITaTUB JUIsl IPOOUPOK;
BOPOHKA CTEKJISIHHAS;
usTp;
CIMYKH;
acOecTOBast CETKa;
JTYYHHKH.
.PeakTuBbI:
KHCJIOTBI: COJISTHAS, CEpHasl, a30THAs;
IEJI0YH: THAPOKCH] HATPHS, TUAPOKCH] KATTbITHS;
ocHoBauust: Tuapokcua meau (1) , ruapoxcun sxenesa (11);
coJii: KapOOHAT KalbIus, XJopua HaTpus, xiopua meau (I1), HuTpar cepedpa, xmopun
Oapuisi, KapOOHAT HATPUs, XJIOPH] ATFOMUHUS, TIEPMAHTAHAT KaJIKsl, HUTPAT Kalus, MEIHBIA Kymopoc,
cynbdart xenesa (l11), cynsdar nmunka, cynepdocdar, aMMmuadHas ceauTpa, MoueBHHA (KapOamun),
XJIOPUJT KaJusl, CyJb(ar HATpHsl, CHIIMKAT HATPHS, CYJIb(AaT alltOMUHUS,
MPOCTHIE BEIIECTBA: YTOJIb, [IMHK, KEJI€30, ATFOMUHUIN, MarHuid, Me/lb, CBUHEII;
CIIO’KHBIC BEILECTBA: MpPaMop, caxap;
WH/INKATOPBI,
okcugsl: Menu (1), okenn mapranma (1V);
.Oprannyeckue BeNIecTBa:
COJIM: aleTat HaTpus, (DEHOJSAT HATPUS;
KHCIIOTBI: YKCYCHAsl KACJIOTa, MypPaBbHHAS KUCIIOTA, OJICHHOBAS;
CIIMPTHI: 3TAHOJI, U30TICHTUIIOBBIN, TJIMIIEPHH, TIPOTIAHOI,;
6en3oun, GeHor;
YIJIEBOJIBI: KpaxMaJl, TJIF0K03a, caxapo3a.

NN N N N N N N N NN NN

AN NN NN


http://www/
http://www.pedsovet.org/
http://ru.wikipedia.org/
http://bio.1september.ru/
http://him.1september.ru/
http://www.uroki.net/
http://www.it-n.ru/
http://festival.1september.ru/
http://infourok.org/
http://kontren.narod.ru/
http://www.alhimik.ru/

