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PaGouas mporpamma «XuMus» mpeaHazHaAYeHA I ydarmxcs 8-9 kimaccoB u pa3padoTaHa Ha
OCHOBE:!
—  @OyHIaAMEHTAIBHOTO sI/Ipa CoAepKaHus 00IIero oopa3oBaHus,
— depepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOT'O OOIIEro
o0Opa3oBaHus,
— IIpumepHOil OCHOBHOW  00pa30BaTEIBHOM  MPOTPAaMMBI  OCHOBHOTO  OOIIETO
o0Opa3oBaHus,

— «[IporpaMmbl OCHOBHOT'O 00IIero 0Opa3oBaHHS 1O XMMHHU.8-9 Kitaccel» [aOpuensH
0.C., Kymmoa A.B., M, Jlpoda, 2013.

1. Ilnanupyemble pe3yJIbTaThl 0CBOCHUSI Y4eOHOI0 nmpeaMera «XuMHUsD

N3yuyenne mnpeamernoii oOgactu "EcrecTBeHHO-HayuyHble mnpeaMeThbl'" 10JKHO
ol0ecreynThb:

— (opmHpoBaHHE LIETOCTHON Hay4YHOUN KapTUHbBI MUPA;

— IMOHMMAaHHUE BO3PACTAIOLIEH POJIM €CTECTBEHHBIX HAyK M HAayYHBIX MCCIEI0BAaHUM B
COBPEMEHHOM MHpE, IIOCTOSIHHOIO TIpOIlecca 9JBOJIOLMK HAy4YHOIO 3HaHUS,
3HAYUMOCTU MEXAYHAPOAHOTO HAYYHOTO COTPYAHHYECTBA;

— OBJIAJICHUE HAYYHBIM IIOJXOJIOM K PEIIECHUIO Pa3IMYHBIX 3ajay;

— OBJIAJICHUE YMEHHSIMH (HOPMYIHPOBATh THIOTE3bI, KOHCTPYHPOBATh, MPOBOAMTH
AKCIIEPUMEHTBHI, OLIEHUBATh MOJYYCHHbIE PE3YJIbTaThI;

— OBJIAJICHUE YMEHHUEM COIIOCTABIISATh SKCIIEPUMEHTAIBHBIE U TEOPETUUECKUE 3HAHUS C
OOBEKTHBHBIMH PEATHSIMU YKU3HH;

— BOCHHUTAaHHE OTBETCTBEHHOTO M OEPEKHOT0 OTHOILIEHUS K OKPYKAIOIIeH cpee;

— OBJIaJICHUE SKOCHUCTEMHOM IO3HABATEIbHOW MOJENIbI0 U €€ MPUMEHEHHE B IENsIX
MPOTHO3a SKOJOTMYECKHX PUCKOB JUIS 3J0pOBbs JIOACH, OE30MacHOCTH >KU3HH,
KauyecTBa OKPY’KaloIel Cpebl;

— OCO3HAHME 3HAYUMOCTHU KOHIIENIIMH YCTONYUBOIO Pa3BUTHUS;

— ¢dopmupoBanne ymeHuil  Oe3omacHoro U A()(YEKTUBHOTO  HCIIOJIB30BAHUS
1a00paTOpPHOTO O0OpPYAOBaHUS, MPOBEACHHUS TOYHBIX HM3MEPEHUN W aJeKBaTHOU
OLIEHKM TIOJIyYEHHBIX pe3yJNbTaToOB, NPEACTABICHUS HAayyHO OOOCHOBAHHBIX
apryMEeHTOB CBOMX JEMCTBUI, OCHOBAHHBIX Ha MEXIIPEJAMETHOM aHAIM3€ Y4EeOHBIX
3a1ad.

IIpeameTHbIE pe3yJbTAaThl H3yYeHHS YU4eOHOr0 mpeaMeTa « XHMHUD> OTPAKAIOT:

1) ¢popMupoBanue nepBOHAYAIBHBIX CUCTEMATU3HUPOBAHHBIX MPEJICTABICHUA O BEIIECTBAX,
UX TPEBPALIECHUAX U TMPAKTUYECKOM NPUMEHEHUHU; OBJAJACHHE TOHATHUMHBIM almnapaToM Hu
CHMBOJIMYECKUM SI3BIKOM XUMHH;

2) oco3HaHUWE OOBEKTHBHOW 3HAUYMMOCTH OCHOB XHMHUYECKOW Hayku Kak oO0xacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XMUMHMUYECKUX MPEBPAIIEHU HEOPraHWYeCKHMX M OPraHMYeCKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI KUBOW M HEXXUBOUM MPUPOIBI; YTITyOJIeHUE MPEACTaBICHUHN O
MaTepualbHOM €IMHCTBE MUPA;

3) oBnazeHWE OCHOBAMHU XHUMHUYECKOH TPaMOTHOCTH: CIOCOOHOCTBIO aHAIW3UPOBATH M
O0OBEKTUBHO OIEHUBATh JKU3HEHHBIE CHUTYAIlMH, CBA3aHHBIE C XWMHUEH, HaBBIKAMH OE30MacHOTO
oOpalieHus ¢ BeeCTBAMH, UCTIOIh3YEMBIMHU B TTIOBCEAHEBHOMN KU3HH,

YMEHHEM aHaJIN3UPOBaTh W IUIAHUPOBATH SKOJOTHMUYECKH O€30MacHOe MOBEIEHUE B IIENIAX
COXpaHEHUS 3J0POBbS U OKPYKAIOIIEH Cpeibl;

4) QopmupoBaHHWE YMEHHI YCTaHABIMBATH CBSI3U MEXKAY peabHO HAOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSMU U TIPOIIECCAMH, MPOUCXOAINIUMUA B MUKPOMHPE, OOBACHITH MPUUUHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTh MX CBONCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBHCHMOCTh
MIPUMEHEHHUS BEIIEeCTB OT UX CBOMCTB;



5) npuoOpeTeHHe OMbITAa UCTIONb30BAHUS PA3IMYHBIX METOJIOB U3YUCHHS BELIECTB:

HaONIO/IeHUs 3a UX MPEeBpalICHUS MU TpU TMPOBEACHUM HECIOXHBIX XUMHYECKHX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHUS U IPUOOPOB;

6) QopmupoBaHue TMpEACTABICHUI O 3HAYEHUU XUMHYECKOM HayKd B pEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX HpOoOJIEM, B TOM UHUCIE B IPEIOTBPALIEHUM TEXHOI'CHHBIX U
9KOJIOTHYECKUX KaTacTpod;

7) ans crensX U caa0OBUIAIINX O0YJAIOUINXCS: BIaJCHHE TPABUIAMHU 3aIIMCH XUMHYECKUX
dbopMyI1 C KCTIONB30BaHUEM pelibepHO-TOUeUHOH cucTeMbl 0003HaueHui JI.bpaitis;

8) nst o0yJaromuXxcs ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMH 37[0POBbS: BJIQJICHUE OCHOBHBIMH
JOCTYMHBIMU METOJaMH HAYYHOT'O TIO3HAHUS, UCIIOJIb3YEMBbIMU B XUMUH.

IIpeaMeTHbIE PE3YJIbTATHI

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJICHUIT)

Buinyckuux nayuumces:

* OMHCHIBATh CBOMCTBA TBEPABIX, JKUIAKUX, TaA3000pa3HBIX BEIIECTB, BBIICISIS UX CYIIECTBEHHBIC
MPU3HAKU;

* XapaKTepU30BaTh BEUIECTBA 10 COCTAaBY, CTPOSHHUIO M CBOMCTBAM, YCTaHABIMBATH TPUIUHHO-
CJIEICTBEHHBIE CBS3HM MEXKIY JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA,

* PacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKHUX TTOHATHHA «aTOM», «MOJICKYIay», «XUMHYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBO», «BAIEHTHOCTDY, UCIIOJIb3Yys 3HAKOBYIO
CHCTEMY XVMHU;

* 1300pakaTh COCTAB MPOCTEHININX BEIIECTB C MTOMOIIBIO XUMUYECKUX (DOPMYII U CYLITHOCTD
XUMHYECKHX PEAKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,

* BBIYHUCIISATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTA B COSAMHEHUSX ISl OLCHKH UX MPAKTHYECKON 3HAYUMOCTH;

* CpaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHMUSI, KUCTIOTHI, COJIU;

* KJIacCH(PUIIMPOBATH OKCHIBI U OCHOBAHHMS 110 CBOWCTBAM, KHCJIOTBI U COJIM IO COCTaBY;

* OMKCHIBATh COCTaB, CBOICTBA U 3HaU€HHE (B MPUPO/IE U MPAKTHUECKON AEATEIbHOCTH YEJI0BEKa)
IIPOCTHIX BEIIECTB — KHUCIIOPOJia M BOJOPOA;

* 1aBaTh CPABHUTENIbHYIO XapaKTEPUCTUKY XUMUYECKHUX 3JIEMEHTOB U BaXKHEHIINX COETUHEHUIN
€CTECTBEHHBIX CEMEWCTB IEIOYHBIX METAJIOB U TaJIOTCHOB;

* [10JIb30BaThCA J1a00OPaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJINTH HECJIOKHBIE XUMUYECKHE OTIBITHI M HAOIIOACHHUS 32 H3MEHEHUSIMH CBOICTB BEIIECTB B
npoliecce X MpeBpalieHnit; coO0IaTh MpaBUila TEXHUKU 0€30IaCHOCTH IPU MPOBEICHUN
HAOJIIOJICHUIN U OIBITOB;

* pa3nuyaTh HIKCIEPUMEHTAIBHO KMCIOTHI U IIENOUH, MOJIb3YSICh HHIMKATOPAaMH; OCO3HABATh
HE0OXOIMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U MIEI0YaMHU.
Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* IPaMOTHO 00pamaThCs C BEMECTBAMHU B TIOBCETHEBHOM KHU3HH,

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIIOIEHUS MTPABHJI SKOJIOTMUYECKH 0€3011acHOr0 MOBEICHHS B
OKpYKaroller NpUPOTHON CPENE;

* IOHUMATh CMBICT H HEOOXOAUMOCTh COOJTIOICHUS TIPEATTMCAHIM, TIPEIaraeMbIX B HHCTPYKIIASX
10 UCTOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMMHU U JIp.;

* HCIIOJIB30BATh MPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHTHOCTH TIPH BBITTOJTHEHUN
UCCIIEIOBATEIbCKUX MIPOEKTOB MO U3YYEHHIO CBOIMCTB, CIIOCOOOB MOTYYEHHS U PaCIIO3HABAHUS
BEIIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YsI CPE/ICTBA YCTHON M MUCHMEHHOM
KOMMYHHUKAIIMH NIPU padoTe C TEKCTaMU yueOHUKA U TIONIOJTHUTENbHOM TUTepaTypoi,
CIPAaBOYHBIMHU TAOJIUILIAMH, TPOSBIIATH TOTOBHOCTh K YBaXKEHUIO HHOU TOUKH 3PEHUS MPH
00CYX/IEHUH PE3yTbTATOB BBHITIOTHEHHOW PadOTHI,



° 06’LGKTI/IBHO OLICHUBAThH I/IH(I)OpMaLII/IIO 0 BCHICCTBAX U XUMHNYCCKUX ITPOLECCaX, KPUTUUICCKHU
OTHOCHTHCS K TICEBJIOHAYYHOH MH(MOPMAITIH, HETOOPOCOBECTHOM peKiIaMe, Kacaromencs
HCIIOJIb30BAHHUA PA3JIMYHBIX BCIICCTB.

Ilepuoguyecknii 3aK0H U NEPUOAUYECKAS] CHCTEMA XUMHYeCKUX d1eMeHToB /I, U.
MenneneeBa. CTpoeHue BelecTBa

Buinycknux nayuumcs:

* KJIacCU(UIIUPOBATH XMMHUECKHE DJIEMEHTHI Ha METAIIIbl, HEMETAJUIbI, 3JIEMEHTHI, OKCUIBI U
TUAPOKCHIBI KOTOPBIX aM(OTEPHBI, © HHEPTHBIC 3JIEMEHTHI (Ta3bl) JIs1 OCO3HAHUS BaXKHOCTH
YIOPSAOYEHHOCTH HaYyYHBIX 3HAHH;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* OMUCHIBATH U XapaKTEePH30BaATh TAOIUYHYIO0 (POPMY IEPUOANIECKON CHCTEMbl XUMUYECKUX
3JIEMEHTOB;

* XapaKTE€pU30BaTh COCTAB aTOMHBIX SIAEP U PACHPEICICHUE YHCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKHX JIEMEHTOB MaJIbIX MEPHUOJIOB MEPUOIUUECKON CUCTEMBI, a TAKKE KIS
7 KaJIbIIHS;

* pa3IMyaTh BUJIbl XMMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETOJIIPHYIO U METAJUTMYECKYIO;

* 1300pakaTh NEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKIUMHU CBSI3IMU
pa3HOro BUJA;

* BBISIBJISITH 3aBUCUMOCThH CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAUNIMYECKUX PEHIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX

* XapaKTEepHU30BaTh XUMHUYECKUE DJIEMEHTHI U X COCIMHEHUS Ha OCHOBE MOJIOKEHHS DJIEMEHTOB B
MEePUOINYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHHUS UX aTOMOB;

* OMUCHIBATh OCHOBHBIE ATanbl OTKpbITUA [. Y. MeHieneeBbIM NEpUOAMYECKOr0 3aKOHA U
MEPUOIUYECKON CHUCTEMbI XMMHUYECKUX 3JIEMEHTOB, )KH3Hb U MHOTOO0OPa3HYI0 HAyYHYIO
JIEATEIbHOCTh YUYEHOTO;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE NTEPUOJUYECKOr0 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUECKUX 3eMeHTOB J[. . Mennaeneesa;

* OCO3HABAaTh HAYYHBIE OTKPBITUS KaK PE3YNIbTAT JIUTEIBHBIX HAOIIOICHHM, ONTBITOB, HAYYHOU
MTOJIEMUKH, TIPEOIOJICHUS TPYAHOCTEW U COMHEHUU.

Buvinyckruk nomyuum 603MONCHOCb HAYYUMbBCA:

* 0OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJI IPAKTUYECKOW IEATEIbHOCTH YEI0BEKA;

* OMKCHIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOIUIECKON CUCTEMBI XUMUYECKHUX HIEMEHTOB JUIS
0OBSICHEHUS U NIPEIBUIECHUS CBONCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh UH(YOPMALIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIIyOJIeHUsI 3HaHUN 00 UCTOPHUU
CTaHOBJICHUS XUMUYECKON HAyKH, €€ OCHOBHBIX IIOHATHMH, IEPUOJAUYECKOrO 3aKOHA KaK OJTHOTO U3
BAKHEHIINX 3aKOHOB ITPUPOJIBL, & TAKKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U TEXHUKHU.

MHoroo0pa3ne XMuMH4ECKHX peakuui

Buinycknux nayuumces:

* OOBSACHSTH CyTh XUMHUYECKUX MPOIECCOB M UX NMPHHIUITHAIEHOE OTIMYHE OT (PU3NIECKHUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIN;

* yCTaHABJIMBAThH MPUHAUICKHOCTH XUMHUECKOW PEAKIINHU K OMPEIeIEHHOMY THITY 110 OJTHOMY M3
KJIacCU(UKALMOHHBIX MPU3HAKOB: 1) MO YHCITY U COCTAaBY MCXO/HBIX BEIIECTB U MPOJYKTOB
peakiuu (peakify COSTUHEHNS, Pa3I0KEeHUS, 3aMEIICHHS 1 00MeHa); 2) 10 BBIICIICHUIO WA
MOTJIOIIEHHIO TEIUIOTHI (PEaKIIMU IK30TEPMHUECKUE U IHJIOTEPMUYECKHE); 3) 10 U3MEHEHUIO
CTETIeHEH OKMCIICHUSI XUMHUECKUX JIEMEHTOB (PEaKIH OKHUCIUTEIFHO-BOCCTAHOBUTENBHBIC); 4)
o 00paTUMOCTH Ipolecca (peakuy oopaTuMble U HeOOpaTUMBIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKHX PEaKITHii;



¢ Ha3bIBaThb q)aKTOpI:I, BJIMAIOMIUC Ha CMCIHICHUC XUMUYCCKOT'O PAaBHOBCCH,

* COCTaBJISITh YPAaBHEHMS IEKTPOIUTUYECKOHN TMCCOLMALIMN KUCIIOT, IEI04el, COJIeH; MOIHbIE U
COKpaIlIEHHbIC HOHHBIC YPABHEHUS peakIiii oOMeHa; ypaBHEHHs OKUCIUTEIBbHO-
BOCCTaHOBUTEJIBHBIX PeaKIHii;

* IPOTHO3UPOBATH MPOAYKTHl XMMUYECKHX PEaKIuii 1o GpopMynam/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OIpesieNATh UCXOIHbIE BEIeCTBa 10 (hopMysiaM/Ha3BaHUSM IIPOAYKTOB PEAKIIMH;

* COCTaBJIATh YPaBHEHUS PEAKIINI, COOTBETCTBYIOIIUX MOCIEA0BATEIILHOCTHU («IIETIOYKE)
IPEBpALCHUH HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

¢ BBIABJIATH B ITPOLECCE SKCIICPUMCHTA IMPU3HAKH, CBUACTCIILCTBYOIINUEC O IIPOTCKAHNU XUMHYECKOH
pEaKLnu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA;

* ONPEAEIATh XapaKTep Cpebl BOJHBIX PACTBOPOB KHCIIOT U LIEI0UYEH 110 U3MEHEHHUIO OKPACKH
WHJUKATOPOB;

* IPOBOJINTh KAUECTBEHHbIE PEAKIIMHU, TOATBEP)KJAIOIINE HAJTMYUE B BOAHBIX PaCTBOPax BEILECTB
OTACJIBbHBIX KATHUOHOB U aHUOHOB.

Buinycknux nonyuum 603modxcHOCmMb HAYYUMBCAL!

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
YpPaBHEHUSM;

* IPUBOJIUTH MIPUMEPHI PEAKLIUM, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3AUMOCBSI3H MEXKY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PA3IMUHBIX (DaKTOPOB HA U3MEHEHHE CKOPOCTHU
XUMHYECKON PEAKIIUU;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS.

MHuoroodpa3sue BelecTs

Buinycknux nayuumces:

* ONPEAENATh NPUHAJIEKHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIBI U HEMETAJIIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJIU;

* COCTaBJIATH (POPMYITBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEENISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYITBI HEOPTAHUYECKUX COEAMHEHUHN TI0 BaJICHTHOCTSIM M CTETIEHSM OKHCIICHUS
AJIEMEHTOB, a TAKXKE 3apsijiaM HOHOB, YKAa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KUCIOT, OCHOBAaHUHU U
CoJIeH;

* O0BSCHATH 3aKOHOMEPHOCTU U3MEHEHUST (PU3NYECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX BEIECTB
(MeTasIoB M HEMETAJJIOB) M UX BBICHINX OKCUAOB, 00Pa30BaHHBIX 3JIEMEHTaMU BTOPOTO M TPETHETO
MEePHOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE JIIsl KAXKIOTO U3 KJIAaCCOB HEOPTaHUUYECKUX
BEIIIECTB: KUCIIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH MMPUMEPHI PEAKIIHH, TTOATBEPKIAIOIINX XUMUIECKHIE CBOMCTBA HEOPTAaHUUECKHIX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUIN U COJICHi;

* OTIPECIISThH BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKUCITHTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaaHC (1Sl U3yYEHHBIX peaklnii) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* IIPOBOJIUTH JIAOOPATOPHBIEC OMBITHI, TIOITBEPKAAIONINE XUMUIECKHNE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEILECTB;

* IIPOBOUTH JIAOOPATOPHBIE OMBITHI IO MOTYYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPO/1a, YIIEKUCIOT0 Ta3a, aMMHUaKa; COCTABIIATh YPaBHEHHUS COOTBETCTBYIOLIUX
peaKui.



Buvinycknux nomyuum 603moxicHocms HAyUUmuvcsi:

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIIECTBA MPOSBIISATH OKUCIUTEIbHBIC HJIM BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTENECHEN OKUCIICHHS JIEMEHTOB, BXOSIINUX B €r0 COCTAB;

* BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKONW B3aUMOCBS3H MEXK/Ty BEIIECTBAMH B PSJY: IPOCTOE
BEII[ECTBO — OKCHUJ — TUAPOKCH]I — COJIb;

* XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIIOT;

* IPUBOJUTD IIPUMEPH] YPAaBHEHUN PEAKIMI, JIEKAIIMX B OCHOBE IPOMBIIIJIEHHBIX CIIOCOO0B
MOJTYYCHHUSI aMMHaKa, CEpHON KUCIIOTBI, YyT'yHa U CTaJIH;

¢ OIIMCHIBATH (1)I/ISI/I‘ICCKI/IC U XUMHUYCCKUC MTPOLECCHI, ABJIAIOIIHUECA YaCThbIO KPYIrOBOPOTa BEIICCTB B
MIPUPO/IE;

* OPraHU30BbIBATh, TPOBOJUTH YUEHUUYECKHUE MPOEKTHI MO0 UCCIICJOBAHUIO CBOWCTB BEIIECTB,
MMEIOIIHNX BAKHOE MPAKTUICCKOE 3HAYCHUE.

JIMYHOCTHBIMU pe3y/IbTaTaMM H3y4eHUs IpeaMeTa « X UMM SBISIOTCS CIEAYIOIINE YMEHUS:

®0CO3HAaBaTb €JUHCTBO M LEIOCTHOCTb OKPYXKAIOIIEr0 MHpa, BO3MOXKHOCTU €ro
[I03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHHUI HayKHU;

®[IOCTEIICHHO BBICTPAauBaTh COOCTBEHHOE LEJIOCTHOE MHMPOBO33pEHHE: 0CO3HaBaTh
noTpeOHOCTP M TOTOBHOCTh K CaMOOOpa3OBaHMIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITEJIbHON J€ATEIbHOCTH BHE LIKOJIBI;

® OIICHWBATh JKU3HCHHBIC CHUTYyallud C TOYKM 3peHUs 0e3omacHoro oOpaza >KH3HH W
COXPAHEHUS 3/I0POBBS;

® OIICHUBATh 3KOJIOTMYECKUI PUCK B3aMMOOTHOLIEHUH YeI0BEKa U MIPUPOIBI.

e hopMupoOBaTh  3KOJIOIMYECKOE MBIIIJICHHE: YMEHHE OLIEHUBATh CBOIO JESTEIbHOCTb U
MIOCTYIIKU APYTUX JIIOJIEH C TOYKU 3PEHMSI COXPAHEHHUS! OKpY)KaloLeH Cpelpl - rapaHTa
KHU3HU U OJaromnosydus Jitojeil Ha 3eme.

MeTanpeAMeTHBIMHM DPE3yJIbTaTAMH H3YYECHHUSI Kypca «XHUMHUS» SBISETCS (OPMHpPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).

Pecyramusnvie YV

® CaMOCTOSITEIbHO OOHAPYXUBaTh M (POPMYITUPOBATH YUEOHYIO MPOOJIEMy, ONPEAEAThH EeNb
y4eOHOU AesITeNbHOCTH;

® BBEIJIBUTATh BEPCUM PEIICHUS MPOOJIEMBI, 0CO3HABATh KOHEYHBIH pPEe3yJIbTaT, BHIOUPATh W3
MIPEJITIOKEHHBIX ¥ UCKATh CAMOCTOSITEIIEHO CPE/ICTBA JOCTHKCHHUS IIEITH;

® COCTaBIIATH (MHAUBHUIYATLHO WU B TPYIIE) IJIaH PEUICHHs MPOOIeMbL;

epaboTas Mo IMjIaHy, CBEPATh CBOM JACUCTBUA C LIETBIO U, IPU HEOOXOJUMOCTH, UCIIPABIISTH
OLTMOKU CaMOCTOSITENHHO;

®B JMAJIOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSATEIHHO BBIPAOOTAHHBIC KPHUTEPHH
OIICHKH.

lloznasamenvuvie YYJ/I:

® aHAJIM3UPOBATh, CPABHUBATD, KJIACCU(UIIMPOBATH U 00001IaTh (hAaKTHI U SBJICHUS. BBIABIATH
MIPUYMHBI U CIIEJICTBUS MPOCTHIX SIBICHUH.

® OCYILECTBIIATh CPAaBHEHHUE, KJIACCH(PHUKAINIO, CAMOCTOSATEIBHO BBHIOMpash OCHOBAHUS U
KpUTEPUH I YKA3aHHBIX JOTHUYECKUX OIepaliuii;

® CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIOYAIOIEE YCTAHOBIEHUE IPUUUHHO-CIIECTBEHHBIX
CBs3eil.

® CO3/1aBaTh CXEMaTHUYECKHE MOJIETH C BbIJEIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

® COCTaBJIATh TE3UCHI, Pa3JIMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e 1peoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJIHOTO BUAA B IpYroM (Tabiuily B TEKCT U Ip.).



® yMETh ONPEACIATh BO3MOXKHbIE MCTOUHUKU HEOOXOAWMBIX CBEACHUH, MPOU3BOJUTH MOMCK
nH(pOpMAaINY, AaHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTb.

Kovwmynuxamuenvie YV/I:

CaMoCTOATEIbHO OpPraHU30BBIBATH Y4€OHOE B3aUMOJICHCTBUE B Tpymie (omnpeaensaTs oOuue
LIeJIU, paclpeseNsiTh POJIU, 10rOBapUBaThCs APYT C APYTOM U T.11.).

2. Conep:xaHue y4eOHOT0 npeaMeTa « XuMHsI».

8 Knacc.
BBenenue B XumMnio

XuMHsI — HayKa O BEIIECTBAX, UX CBOKWCTBAX U IIPEBPALLCHUSIX.

[ToHsiTHE O XMMHYECKOM 3JIeMEHTEe M (opMax €ro CyliecTBOBaHHUSA: CBOOOJHBIX aTOMaX,
MPOCTBIX U CIIOKHBIX BELIECTBA

[IpeBpamenus BemecTB. OTIMYHE XUMUYECKUX PEaKUi OT (GU3MYECKUX sBJIeHUU. Poib
XHUMUU B )KU3HH YEJIOBEKA.

Kpatkue cBeneHuss U3 UCTOpUM BO3HUKHOBEHMS M pa3BuTus Xxumud. [lepuoxa anxumuu.
[Tonsitre o punocodckom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu. Posib oTedecTBeHHBIX
YUEHBIX B CTAHOBJICHHH XUMUYECKOU Hayku - pabotel M. B. JlomoHocoBa, A. M. byrieposa, 1. U.
Menneneesa.

XUMHUYECKasi CHMBOJIMKA. 3HAKU XMMUYECKUX AJIEMEHTOB U IPOUCXO0KICHUE UX HA3BAHUM.
Xumuaeckue hopmynbl. MaACKCH B KO3PPuImeHTsl. OTHOCUTEIBHBIC aTOMHAST M MOJICKYJISIpHAs
Macchl. Pacuet MaccoBoO# JOJIM XUMUYECKOTO 3JIeMEHTa o (popmyrie BelecTBa.

Ilepuonnueckass cucremMa xumudeckux siemeHToB [[. M. MenneneeBa, ee CTpykrypa:
Manble W OONIbIIME TEPUOAbl, TPYNNbl U MOArpymmbl (TaaBHas U moOouHas). [lepumonnyeckas
cHUCTeMa KaK CIIPaBOYHOE MOCOOME /ISl MOTYyYEHHUS CBEICHUN O XUMUYECKUX IJIEMEHTAX.

Tema 1. ATOMBI XMMH4YECKHX 3JIEMEHTOB

ATomBl Kak (opMa CyIIECTBOBAHUS XHUMHUYECKHX 3IeMEHTOB. OCHOBHBIC CBEICHUS O
CTpoeHHH aToMOB. Jloka3aTenbcTBa CIOXKHOCTH CTpoeHHs atomoB. Ombitel Pesepdopna.
[ImanerapHast MOZENb CTPOEHUS aTOMA.

CoctaB aTOMHBIX fJ€p: MNPOTOHBI W HEUTpoHBL. OTHOCHUTENbHAas aTOMHas Macca.
B3anMoCBsI3b MOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

N3meneHue yncna MpoTOHOB B siIpe aToMa - 00pa30BaHNEe HOBBIX XUMUYECKHUX AJIEMEHTOB.

N3menenne ymucina HEUTPOHOB B spe aToma - oOpa3zoBaHue H30TONOB. COBpEeMEHHOE
ONpeNIeJICHUE TOHATUS «XUMUYECKUU 3neMeHT». M30Tonbl Kak pa3HOBUIHOCTH ATOMOB OJIHOTO
XAMHYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpOEHUE IIEKTPOHHBIX 000JIO0YEK aTOMOB XMMHUYECKUX 31eMeHTOB Nel-20
nepuoanueckoit cucrembl [[. M. MenneneeBa. I[loHsitTue 0 3aBEpHIEHHOM W HE3aBEPIICHHOM
AIIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cucreMa xuMuueckux 3aeMeHToB Jl. . MenaeneeBa u CTpoeHUE aTOMOB:
buznyecKuit CMBICH MOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIBI, HOMEpa MepHoa.

MN3MeHeHue yuncna 37I€KTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
JJIeMEHTa - OOpa30BaHHME TOJOKUTENBHBIX U OTPUIIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMHM METaJUIOB U HeMeTauioB. [IpUYnMHBI MU3MEHEHUS METAUIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB B IlepuoAax U rpymnmnax.

O6pazoBanue OWHApHBIX coenuHeHui. [lonsTHe 00 MoHHOU CBs3M. CxeMbl 00pa3oBaHUS
MOHHOM CBSI3H.

B3auMopeiicTBue aTOMOB XMMHYECKHUX DJIEMEHTOB-HEMETAJUIOB MEXay co0oi -
oOpa3oBaHHe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajeHTHAss HEMONsApHAs XUMHUYECKas
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHIL.



BzaumopeiicTBue aTOMOB XHUMHYECKHX DJIEMEHTOB-HEMETAIOB MEXIy COO0OM -
oOpazoBaHue OWHAPHBIX COCAMHEHUN HEMETa/UIOB. OJEKTPOOTPHUIATENIbHOCTh. [loHATHE O
KOBAJICHTHOU IIOJIAPHOH CBSI3H.

B3aumopeiicTBue  aTOMOB ~ XMMHMUYECKHUX  JJIEMEHTOB-METANIOB  MEXAYy CO0OH -
00pa3oBaHNe METATMYECKUX KpUCTALIOB. [IoHATHE O METAIIIMYECKOM CBSI3H.

Tema 2. IIpocThie BemecTBa

[TonoxeHne METAJIOB M HEMETAJJIOB B MEPUOJUYECKON CHCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. BaxkHeillme npocThie BEIIECTBA - METAJUIbL: KEJIE€30, aJTIOMUHUM, KaJbIIHM,
MarHui, HaTpuii, kanuii. Ooure puzndeckne CBOWCTBA METAIJIOB.

Baxkneiiine mnpocTble BellecTBA - HEMETallbl, 0Opa3oBaHHBIE aTOMaMH KHCIOPOJa,
BOJIOpOJIa, a30Ta, cepsl, ¢ochopa, yriaepona. CrocOOHOCTh aTOMOB XHMHUYECKHX JIIEMEHTOB K
00pa3oBaHUIO0 HECKOJBKUX IMPOCTHIX BEIIECTB - aAUIOTPONUsS. AJUIOTPONHBIE MOIU(UKALNUN
Kucinopoaa, gochopa u onoBa. MeTalmIMuecKue U HEMETANTNIECKAE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JI€JICHUS TPOCTHIX BEIIECTB HA METAJIIIbI U HEMETAJLIBI.

Ilocrosinnas ABoraznpo. KomumyectBo BemectBa. Moisb. MossipHas Macca. MossipHbII
o0beM Ta3000pa3HbIX BemiecTB. KpaTHble eIMHHIIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJb U
KWJIOMOJIb, MIUUTUMOJISIPHAsE W KWJIOMOJISIpHAs MacChl BEIIECTBA, MWUIUMOJSPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ uCHIOIB30BAaHMEM TOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBII 00bEM ra30B», «IIOCTOSIHHAST ABOTaIPO».

Tema 3. CoenuHeHUs] XUMHYECKHX JIEMEHTOB

Crenenb oxucieHus. OrnpeneneHue CTENEHU OKUCIEHUS 3JIEMEHTOB 10 XUMHUYECKOH
dopmyne coemunenus. CocraBieHue QGOpMyn OHWHAPHBIX COEAWHEHHMH, OO CcHocold ux
Ha3bIBaHUS. BUHApHbBIE COeMHEHUS: OKCUIBI, XJTOPUAbL, Cynbuabl u 1p. CocTaBieHue ux Gopmyi.
[IpencraBuTenu OKCUAOB: BOJA, YIJIEKUCIBIA T'a3 M HErameHas u3BecThb. lIpencraBurenu JieTyuyux
BOJIOPOJHBIX COEIMHEHUI: XJIOPOBOAOPO U aMMHAK.

OcHOBaHMsI, MX COCTaB W Ha3BaHWA. PacTBOPUMOCTH OCHOBaHHMiI B Boje. TaOimma
pPacTBOPUMOCTU THUJIPOKCUIOB U cosiel B Boje. IlpeacraBurenu mienodeil: rUAPOKCHUIIBI HATPHS,
Kanug W Kanpuuda. [loHAaTHe O KadecTBeHHBIX peakuusx. Muaukatopel. M3Mmenenuwe oxpacku
MHJUKATOPOB B IIEJIIOYHOU cpee.

Kucnorel, ux cocraB u Ha3Banus. Kimaccudukanus xucnor. IlpencraButenu KHCIOT:
cepHasi, CoJsiHasA U a30THas. MI3MeHeHne OKpacKu UHIUKATOPOB B KMCIIOTHOM cpefe.

Conm Kak MpPOU3BOJIHBIE KUCIOT U OCHOBaHWU. X cocraB u Ha3Banusa. PacTBopuMoCTh
coneit B Bojie. [IpeacraButenu comeil: XJaopua HaTpus, KapooHaT u pocdaT Kanbius.

AMopdHBIE 1 KPUCTAUTHYECKUE BEIIECTBA.

MexMoneKkynapHble B3aUMOACHCTBUA. THUMBl KPUCTAUNIMYECKUX PELIETOK: HMOHHAs,
aTOMHAasi, MOJIEKYJIsIpHAsE ¢ METaJUTMYeCKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemectBa MOJEKYJISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
JUIs1 BELIECTB MOJIEKYJIIPHOTO CTPOEHHSL.

Uuctbie BemecTBa U cMecH. [IpuMmepsl KHUAKUX, TBEPAbIX U Ta3000pa3HbIX CMECEH.
CBolicTBa YHCTHIX BelIECTB U cMeceld. X coctaB. MaccoBas u o0beMHasi 10JIM KOMIIOHEHTa CMECH.
PacueTsl, cBsi3aHHBIE C UCTIOJIb30BAHUEM TTOHSTHUS JOJIS.

Tema 4. W3MeHeHMSs, IPOUCXOASIIIUE C BEeLIECTBAMM

[lonsiTHe sIBIEHUN KaK U3MEHEHHH, MPOUCXOIAIINX C BEIECTBAMHU. SIBIEHUS, CBA3aHHBIC
C U3MEHEHHUEM KPHCTAJUTMUYECKOTO CTPOCHHS BEIIECTBA MPHU IMOCTOSTHHOM €r0 COCTaBe, (pu3nueckue
apieHus. Duznueckue SBICHUS B XUMHUM: AUCTWUISALUSA, KPUCTAJUIM3AllMs, BBIIAPUBAHHUE U
BO3TOHKA BEIECTB, IEHTPU(]YTrHUpOBaHHE.

SIBneHus, CBsSI3aHHbIE C M3MEHEHHMEM COCTaBa BEIIECTBA, - XHWMHUYECKHE pPEaKIUu.
[Ipu3Haky U yclIOBHS MPOTEKAHUS XUMHUECKUX peakiuid. [ToHsTHE 00 3K30 - M SHIOTEPMHUUECKUX
peakuusax. Peaknuu ropeHusi Kak 4acTHBIA Clay4yall HK30TEPMUYECKHX PEaKLUid, MPOTEKAIOLIUX C
BBIJICJIEHUEM CBETA.

3aKOH COXpPAaHEHHMS MAacChl BEIIECTB. XMMUYECKHE YpaBHEHUs. 3HAUEHUE HHJIEKCOB U
koa¢¢umenToB. CocTaBieHNe ypaBHEHUN XUMUUYECKUX pPEaKLUi.



Pacuersl 1Mo xumMHMueckuM ypaBHEHUsAM. PelieHue 3amad Ha HaXOXIACHUE KOJMYECTBA
BEIIIECTBA, MAcChl WK 00bEeMa MPOAYKTa PEaKIMK MO KOJUYECTBY BEIIECTBA, Macce WM 00beMy
HCXOJHOTO BEIIECTBA. PacyeThl ¢ MCHONB30BAHUEM IMOHATHSA «HOJISA», KOrJa MCXOMHOE BEIECTBO
JJaHO B BHJI€ PacTBOpa C 3aJlaHHOM MacCOBOM J0JIE pPaCTBOPEHHOrO BEIIECTBA WJIM COJCPHKHUT
ONPEAEIIEHHYIO JIOJI0 PUMECEM.

Peakuuu paznoxenus. [loHsTHe 0 CKOpPOCTHM XUMHUYECKUX peakuuil. KaramuzaTopsl.
DepMEHTHI.

Peaknun coenuHenus. KaramuTtuyeckue W HEKaTaIMTHYECKHE peakiuu. OOpatumbie U
HeoOpaTUMBbIE peaKLUu.

Peakuuu  3amenieHus.  DJEKTPOXMMHYECKUM Pl HAOPSOKEHUM  METaIOB,  €ro
WCIIOJIb30BAHKUE JJIs IPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHMS PEAKUMA MEXKIYy METalaMu U
pacTBopaMu KUCIOT. Peakiiuu BBITECHEHHMS OJHMX METAJJIOB U3 PACTBOPOB UX COJICH IAPYTrUMHU
MeTaJllIaMH.

Peakniun obmena. Peaknuy HeWTpanm3anuu. YCIIOBHUS MPOTEKAaHUs peakiuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbel XuMHUYECKMX peakiui (M0 MPHU3HAKy «UHUCIO M COCTaB HMCXOJHBIX BEIIECTB U
MPOJIYKTOB pEakluu») Ha MPUMEPE CBOWCTB BOJABI. Peakius pas3ioKeHUs - 3JICKTPOJU3 BOJBI.
Peaknum coeguHeHMs - B3aMMOJICHCTBHE BOJBI C OKCHIAMH METaJUIOB M HemertamioB. IloHsTue
«TUIPOKCUIBD. Peakuuu 3amenieHuss - B3aUMOJICHCTBME BOJBI CO  HICJIOYHBIMH U
HIeTIOYHO3EMENbHBIMU MeTalUIaMu. Peakiinu oOMeHa (Ha mpuMepe TUApoIin3a Cynb(puaa amroMUHUSL
U KapOuja KajabIus).

Tema 5. IIpaktukym 1. «IIpocTeiine onepaiuu ¢ BEIIECTBOM
1.IlpaBuna TexHUKH Oe3omacHOCTM HpU paboTe B XMMHUYECKOM Kabunere. JlaGopaTopHoe
obOopyznoBanue u odpamieHue ¢ HuM. 2.[Ipu3Haku XUMHUYECKUX PEeaKIIHUi.

3. [IpuroToBneHue pacTBOpa caxapa U OMpeeIICHUE MacCOBOH JIOJIH €ro B PacTBOPE.
Tema 6. Teopus JIeKTPOJTUTHYECKOH TUCCONMALNMH M CBOICTBA KJIACCOB HEOPTraHMYECKUX
coeTUHEeHNH

[TonsiTie 00 2JIEKTPOIUTHYECKON JAUCCOLMAIMK. OJICKTPOJUTHI M HEIICKTPOJIUTHI.
MexaHu3M JAHMCCOLMALMUA DJICKTPOJMTOB C PANIMUYHBIM THUIIOM XHUMHUYECKOW CBsi3u. CTeneHb
AIIEKTPONUTUYECKON Arccorualii. CHIbHBIE U CIa0ble AIEKTPOIIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU DJICKTPOJIUTUUYECKON nuccornuainvu. VoHHbIE ypaBHEHUS
peakiuii. YclIoBHsl MPOTEKAHHUS PEaKIMHM OOMEHa MeEXIy OJIIEKTPOIUTAaMH [0 KOHIIA B CBETE
WOHHBIX IIPEICTABJICHUI.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnotel, nx kimaccudukanus. Juccorumaius KHUCIOT U WX CBONCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUccOUMaMi. MOJNEKyIsipHble W HOHHBIE YPaBHEHMSI PEaKIUH KHUCIOT.
B3aumopeiicTBue KHCIOT € MeTaUIaMU. OJIEKTPOXUMHUYECKUN Psii HANPSHKEHUNH METaslIioB.
BzaumMopneiicTBue KHCIOT C OKCHAAMH METalJIoB. B3anmoaelcTBHE KHCIOT C OCHOBAaHUSIMHU -
peakiusi HeWTpanuszanud. BzaummonelcTBHe KUCIOT ¢ coisiMu.  Mcmonp3oBanue TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamnus. Jlucconnanus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AuccoUMnanuu. B3aumoaeicTBUe OCHOBaHUM C KHUCIOTaMH, KHUCIOTHBIMU
OKcUJaMu M coyisiMu. Mcronp3oBanne TabIUIIBI PACTBOPUMOCTH JIJIS XapaKTEPUCTUKA XUMHYECKUX
CBOMCTB  OCHOBaHMH.  Pa3noxxkeHune  HEpacTBOPUMBIX  OCHOBAaHMM  IpU  HArpeBaHHM.
Conu, nx kmaccudukamus U TUCCOLMAIUS PA3TUYHBIX THMOB cojeil. CBOMCTBa coleil B cBeTe
TEOPUU DJIEKTPOJIMTUYECKOW Aucconuanuu. B3aummoaeicTBue cojed ¢ MeTalaMH, YCJIOBUS
MpPOTEKAaHUsl 3TUX peakuuid. B3aumopeilcTBue cosieil ¢ KUCIOTaMHM, OCHOBAaHUSIMU U COJIIMH.
Hcnonp3oBanue TaOIHIBI PACTBOPUMOCTH TSI XapAKTEPUCTUKH XUMHUECKHX CBOWCTB COJICH.

O0600611eHre cBeieHnit 00 OKCHAaX, NX KIACCU(PUKAIIUU U XUMUYECKIX CBOMCTBAX.
I'eneTnueckue psabl METAVIOB M HEMETAUIOB. [ eHeTWyeckas CBA3b MEXIy KiaccaMu
HEOPTraHUYECKUX BEIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENh U BOCCTAHOBHUTEIb, OKUCIICHUE
1 BOCCTaHOBIICHHUE.



Peakumu MOHHOTO OOMEHAa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHue

YPaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOrO OajlaHca.
CBolicTBa IpPOCTBIX BELIECTB - METAUIOB M HEMETAUIOB, KHUCIOT U COJIEH B CBETE

IpeACTaBIeHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX IpOLieccax.

Tema 7. IIpakTukyMm 2. «CBoliCTBa paCTBOPOB AIEKTPOIUTOBY.

1.DxcniepumeHTanbHOE perieHue 3aaad mo T/

9 xiacc.

IToBTOpPEHNE OCHOBHBIX BONMPOCOB Kypca 8 Kjiacca U BBeJleHHe B Kypce 9 kiacca

XapakTepucTuKa 3J€MEHTa MO0 €ro IMOJIOKEHUIO B MEPUOJUYECKON CHUCTEME XHMUYECKUX
sneMmeHToB [[. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAaHUW M COJIEH B CBETE TEOPUU
IIEKTPOJINTUYECKON TMCCOLMALINY U MPOLIECCOB OKUCIEHUSA-BOCCTAHOBICHUS. [ eHETUUECKHE PAbI
MeTaJljia U HeMeTalla.

[lonatue o mepexoaHBIX 3neMeHTax. AM@oTepHOCTh. ['eHeTHUYECKHil pAJ MEpeXOqHOTO
aneMmeHTa.lleppuoauuecknii 3aKOH M NEpUOAUYECKAss CHCTEMa XUMHUYECKHX »3aemeHToB J[. .
MenzeneeBa B CBETE YUEHMsI O CTpOeHHH aToma. VX 3HaueHue.

Tema 1.MeTasibl

[lonoxkeHne MeTaJUIOB B IEPUOAMYECKOM CHUCTEME XHMHYecKuX oaemeHTtoB [I. M.
MenneneeBa. Mertammueckass KpUCTAJUIMUECKAsl peIIeTKa M METAJIIMYecKas XMMHUYECKasl CBS3b.
OO6mme ¢usnveckue cBoiictBa MeTayuioB. CIUlaBbl, WX CBOWCTBA W 3HAYCHHE. XUMHUYECKUE
CBOICTBAa METAJUIOB KaK BOCCTAHOBUTENEH. DIIEKTPOXUMUYECKUH PsIZl HAIIPSDKEHUH METAJNIOB U €ro
UCIIOJIb30BAHUE JUISl XapaKTEPUCTHUKU XHMMHUYECKUX CBOMCTB KOHKpPETHBIX MeTamioB. CrocoObl
HOJYYEeHUs METAJJIOB: MHPO-, TMAPO- U 3neKTpoMeTautyprus. Koppo3us MeTajioB M crocoObl
OOpBOBI C HEH.

OO6mas XxapakKTepUCTHKa IIEJOYHBIX MeTajyuoB. Metamuibsl B npupone. O6mue
crnocoObl ux mnoaydeHus. CtpoeHue atoMmoB. lllenodnble MeTaibl — HPOCTHIE BEILIECTBA, HMX
du3nyeckrue U XuMUYeCKue cBoiicTBa. BaxkHeline coeAMHEHUS 1IETOYHBIX METAJUIOB — OKCH/IBI,
TUAPOKCUBI U CONU (XJIOpUAbI, KapOOHATHI, Cyab(haThl, HUTPAThI), UX CBOMCTBA U MPUMEHEHHE B
HapoHOM Xxo3sicTBe. Kanuiinele ynoOpeHus.

OOmas xapakKTepUCTHUKaA JJIEMEHTOB TJaBHOW mnoarpynnsl |l rpynmsl.
Crpoenne atomoB. lllenouHo3emenbHbIE MeTaUIbl — IMPOCTBIE BELIECTBA, MX (PU3MUECKUE U
XMMHYECKHE CBOWCTBA. BakHeHIMe COeAMHEHUS IIEIOYHO3EMEIbHBIX METAUIOB — OKCHIBI,

THJIPOKCUIBI U CONMU (XJOpH[BI, KapOOHAThI, HUTPATHI, cyabpaTel U (ocdaTsl), UX CBOWCTBA U
IIPUMEHEHNE B HAPOJHOM XO351CTBE.
Anromununii. CTpoeHue aroma, GpU3NUEeCKUe 1 XMMUYECKHE CBOMCTBA MMPOCTOrO BEIIECTBA.
CoenvHeHUs aTOMUHUS — OKCUJ M TUAPOKCUI, UX aM(OTepHBI xapaktep. Baxueilue comau
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COETUHEHN.
XKenezo. Crpoenue aroma, (uU3MUECKME M XMMHUYECKHE CBOMCTBA MPOCTOrO BELIECTBA.
I'eneTnyeckue psasl Fe?* u Fe**. KauecrBeHHbie peakuuu Ha Fe”* u Fe**. Baxueiimme comm
xKenes3a. 3HaueHue JKeJe3a, ero COeAMHEHNUH U CIJIaBOB B IIPUPOJIE M HAPOJIHOM XO35HCTBE.
Hemonctpauuu. OOpa3mpl IIENTOYHBIX M IIEJIOYHO3EMETbHBIX MeTauioB. OOpasibl CIIIaBOB.
B3aumoneiictBue HaTpus, JIMUTHUS W KaJIblUsA C BOAOM. B3amMopelcTBue HaTpus U MarHusi C
KuciopoaoM. Bzaumoneiicteue MetaioB ¢ Hemetaiamu. [lonyuenue ruapokcuion xenesa (1) u
().
Tema 2.IIpaktuxym Ne 1. CpoiicTBa METAINIOB M UX COETUHEHUIM

1.OcymiecTBiIeHHE TETOYKH XUMHYECKUX MPEeBpaIieHuil. 2. Pemenne sKcnepuMeHTaIbHBIX 3a1a4
Ha paclo3HaBaHUE U MOJIyYE€HUE BEIIECTB.
Tema 3.Hemeraiibl

OOmiast xapakTepuCTHKa HEMETaJIOB: IMOJIOKEHHEe B mepuoauyeckoi cucreme JI. .
MenneneeBa, OCOOEHHOCTH  CTPOEHMSI  aTOMOB,  3JIEKTPOOTPULIATENBHOCTh  Kak  Mepa
«HEMETAJNINYHOCTU», PSIZ AIEKTPOOTPULIATENbHOCTH. KpucTaminieckoe CTpoOeHE HEMETAIIIIOB —
pocThIX BemiecTB. Asutorponus. dusndeckne cBolicTBa HeMeTaAIOB. OTHOCUTEIHHOCTh MOHATHN



«METaJ», «KHEMETaJ».

Bonopon. Ilomoxenue B MNEpUOIUYECKON CUCTEME XUMHYEeCKHX »dieMmeHToB [[. U.
MenneneeBa. CtpoeHure atoMa U MoJIeKyJbl. PU3MUECKUE U XUMUYECKHE CBOMCTBA BOJOPOAA, €T0
MOJIy4YeHUE U IPUMEHEHHE.

OO6mas xapaktepuctuka ranoreHon. Crpoenue aromoB. IIpocTeie BemiecTBa, MX
dbuznyeckue U XUMHYecKHe cBoiicTBa. OCHOBHBIE COCIUHEHHS TaJOreHOB (TaJoreHOBOAOPOIbI U
rajioreHujipl), ux cBoictBa. KauectBeHHas peakuusi Ha xyiopua-uoH. Kparkue cBenenus o xjiope,
opome, prope u Hone. [IpuMenenue rajoreHOB U UX COEAUHEHUHN B HAPOJIHOM XO035HCTBE.

Cepa. Crpoenue aToma, aIOTPONUs, CBOICTBA W NPUMEHEHHE POMOMYECKOH Ccepbl.
Oxkcuapl cepol (1V) u (VI), ux monyuenue, cBoiictBa u npuMeHeHue. CepoBOIOPOIHAS U CEPHUCTAS
kucaoTel. CepHasl KUCIOTa U €€ CONM, UX NPUMEHEHHE B HapoAHOM Xxo3siicTBe. KauecTBeHHas
peaxius Ha cynb(ar-uoH.

A3ot1. CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IPOCTOT0O BElIECTBA. AMMUAK, CTPOEHUE,
CBOIiCTBa, Mojy4yeHue u npuMmeHenue. Coau aMMOHHMSI, UX CBOMCTBA U npuMeHeHne. OKCuabl a3oTa
(I u (IV). A3oTHas KUCIIOTa, €€ CBOMCTBA M IpHMEHeHHe. HUTparhl U HUTPUTHI, podiieMa UX
COJIep’KaHUs B CEIbCKOXO03SUCTBEHHOM MPOIYKIIMU. A30THBIE y100OpEHHUSI.

®ocdop. CrpoeHne aToma, auIOTPOIHUs, CBOMCTBA Oeloro W KpacHoro ¢ocdopa, Ux
npumenenue. OcHoBHbIe coenuHeHus: okcunl Gochopa (V), oprodochopnas kucinora u pocdatsl.
dochopHbIe yIoOpeHHs.

Yraepon. CrpoeHue artoma, ajuIOTPONHS, CBOWMCTBA aJUIOTPOMHBIX MOAU(UKAIMMA,
npumenenue. Okeuasl yriepona (1) u (1V), ux coiictBa u npuMmeHneHnue. KauectBeHHas peaxius
Ha yriaekuciblii ra3. KapOoHarTel: KampIUT, cOJa, MOTAall, UX 3HAYCHHE B MPHUPOAEC U KUIHU
yenoBeka. KauecTBeHHast peakius Ha KapOOHaT-UOH.

Kpemuuii. CrpoeHue aroma, KpUCTAJUIMYECKUNH KPEMHHUH, €r0 CBOMCTBA U MPUMEHEHHE.
Okcua xpemuus (1V), ero mnpuponmnbie pazHOBUAHOCTH. CuiuKaThl. 3HAYEHHE COCIUHEHUM
KpEMHUS B )KMBOU U HEXKMBOU mpupoe. [ToHsATHE 0 CHIIMKATHOI MPOMBIIUIEHHOCTH.

Tema 4.IlpakTuxym Ne 2

CBolicTBa HEMETAJIOB U UX COEIMHEHUN

1. Pemenue »sKkcrepuMeHTaNbHBIX 3amad mo Teme «[loarpynma xuciopoma». 2. Pemenue
HKCIEpUMEHTANIbHBIX 3a7a4 1o TeMe «lloarpynnsl azota u yriepoga». 3. [lonmyuenue, cooupanue u
pacro3HaBaHHe ra3os.

Tema S5.0prannyeckue coeJUHEHUSI

BemectBa opraHnueckue M HEOPraHUYECKUE, OTHOCUTEIBHOCTh IOHATUS «OpraHUYECKHe
BemecTBay. I[IpuunHBl MHOrooOpasust OpraHMYeCKMX COeAMHEHHH. XHMHMYEcKoe CTpOeHHue
OpraHMYECKUX COEAUHEHUN. MoJeKysipHble U CTPYKTYpHbIE (POPMYJIbI OPTaHUYECKUX BEILECTB.

Mertan n 3TaH: cTpoeHHe MoJeKyl. ['opeHne meTaHa u 3raHa. [lermapupoBaHHe dTaHa.
[Ipumenenne MeTaHa. XHUMHUYECKOE€ CTPOEHHE MOJEKYJIbl ATHiIeHa. JIBoiliHas  CBS3b.
B3aumopeiictBue stuieHa ¢ Boaod. Peakuum nonumepusanuu 3tuieHa. [lommatuneHn u ero
3HauEHUeE.

[lonsaTe O mHpenenabHBIX OJHOATOMHBIX CHMpPTaX Ha MpPHUMEpax METaHoJa W JTaHoJja.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[lonatue o0 ampieruaax Ha HpuUMepe yKCyCHOro anpleruja. OKHCIeHHE anbleruja B
KHCTIOTY.

OAHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOTHI HAa MpUMEpE YKCYCHOM KuciaoTel. Ee
cBo¥icTBa U MpuMeHeHne. CTeaprHOBask KUCIOTA KaK MPECTaBUTEINb )KUPHBIX KAPOOHOBBIX KUCIIOT.
Peakuuu srepudukaniy 1 NOHITHE O CIOXKHBIX dPupax. JKupsl Kak cIoKHbIe 3()UPHI THIIEpUHA U
JKUPHBIX KUCIIOT.

[lTonstne 00 amuHOKHCIOTax. Peaknwu MOMWMKOHIAEHCAIMU. benkw, WX CTpoeHue u
Ouosornyeckas pob.

[Tonstue o0 yrimeBomax. ['nmroko3a, ee cBoiicTBa W 3HaueHue. Kpaxman u memnonosa (B
CpaBHEHHH), X OMOJIOTHYECKAs POJIb.

Tema 6.000011eHMe 3HAHMH IO XMMHUHM 32 KYPC OCHOBHOM mKO0JbI. [loaroroBka Kk uToroBoi
arrecrauuu (F'HA)

Ou3nyeckuii CMbBICI TOPSAIAKOBOTO HOMeEpa »dJeMEHTa B MEPHOJUYECKOH CHCTEME



xumuueckux anemeHTtoB J[. M. MenneneeBa, HOMEpOB Mepuoaa U TPyHIbl. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB 2JIEMEHTOB U UX COEIUMHEHM B MEPUOJAX U rPyMIax B CBETE MPEICTaBICHUNA O
CTPOCHHUH AaTOMOB AJIEMEHTOB. 3HaYEHUE NIEPUOJIMYECKOTO 3aKOHA.

Tunsl XUMUYECKUX CBA3€H U TUIBI KPUCTANIMYECKUX perieToK. B3auMocBs3b cTpoeHus u
CBOICTB BEILIECTB.

Knaccudukanus XUMHUECKUX peakUuid MO pa3iMYHbIM MpU3HAKaM (YHUCIO U COCTaB
pearupyromux u 00pa3yrIIMXCs BEIIECTB; TEIUIOBOM 3(PQeKT; HCIOoIb30BaHUE KaTalU3aTopa;
HaIpaBJICHUE; H3MEHEHHE CTereHeill OKucieHuss aTtoMoB). I[IpocTbie W CIOXKHBIE BEIIECTBA.
Mertamisl U HemeTaiuibl. ['eHeTHYeckue psibl MeTala, HEMEeTallla U TEpPEeXOAHOro MeTaslia.
Oxcunpl (ocHOBHbIE, amM(OTEpHbIE U KHUCIOTHBIE), TUIPOKCHUIBI (OCHOBaHMS, aM(OTEpHbIE
TUIPOKCHUIBI U KUCIIOTBI) U COJIM: COCTaB, KJIaCCH(PUKAIIUS 1 OOIIHEe XUMUICCKUE CBOICTBA B CBETE
TEOPUU  DJIEKTPOJIUTUYECKOW TUCCOLMALMU U TPEICTaBICHUM O Tpoleccax OKUCICHUS-
BOCCTaHOBJICHHUS.

3. TEMATHYECKOE IINTAHUPOBAHMUE

8 KUJIACC
Ne Coaep:xxanue matepuaJa (pas3ueibl, TeMbl) Koauuecrso
n/n ’ 4acoB
1 Beenenue 4
2 ATOMBI XUMHYECKHX DJIEMEHTOB 9
3 [IpocThie BemecTBa 6
4 CoeqnHeHNsT XUMUYECKUX DJIEMEHTOB 13
5 N3MeHeHus1, MpouCXoasIIne ¢ BeIEeCTBAMU 13
6 [Tpaktukym 1. «IIpocreiimme onepanuu ¢ BEIECTBOM 3
7 PactBopenue. PactBopsl. CBOICTBa pacTBOPOB AIIEKTPOIUTOB 16
8 [TpakTukym 2. «CBONCTBA PaCTBOPOB AJIEKTPOIUTOBY 1
9 Peseps. UToroBoe nmoBTopenne 3
Bcero 68
9 KJIACC
Ne Conep:xxanue matepuaJja (pa3ueibl, TeMbI) Koausecrso
n/n ’ JacoB
Benenune. O0mias xapakTepuCcTUKa XUMHUUECKHUX dJIEMEHTOB U
1 XMMHYECKUX peakiui. [lepuoguyueckuii 3aKoH u 10

MepuoANYecKasl CUCTEMa XUMHUYECKUX 3JIEMEHTOB
J.N.Menneneena.

2 MeTtauibl 16




IIpaktukym 1. «CBOMCTBa METAJUIOB U UX COEIUHEHUI»

Hemeramnbl 25
[IpakTukym 2. «CBOMCTBA COEIMHEHUN HEMETAIIIOB) 3
Opranuyeckue BelecTBa 4
O06o001eHre 3HaHUH IO XUMUHU 32 KypC OCHOBHOM IITKOJIBI. 6
IToaroroska k urorosoit arrecrauuu (I'MA)

Pezeps. Toroeoe noBropenue 2
Bcero 68




