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IlosicHuTe IbLHAA 3aIMCKA

1. TlpenonaBanue yueOHOTO npeaMeTa « XUMHUs» BEJETCS B COOTBETCTBHH CO CIETYIOIIMH
HOPMAaTUBHBIMH U PACIOPSIAUTEIbHBIMU JOKYMEHTAMHU:

2. 3axoH «O06 obpazoBanuu B Poccuiickoit ®eneparum» oT 29.12.2012 r. Ne 273-D3 (c U3MEHEHUSIMH U
JTOTIOJTHEHUSIMH ).

3. IIpuxa3z Munucrepcta oopazoBanus Hayku P® ot 15 utons 2016 r.Ne 715 «O06 yTBepkIeHUH
Konuenmum pa3BUTHs MIKOJIBHBIX HH()OPMALMOHHBIX OMOIMOTEUHBIX IIEHTPOBY»

4. TIpuxa3z MunucrepctBa oopazoBanus PD ot 05.03.2004 v Ne 1089 «O06 yTBepxkaeHUN (eaepabHOTO
KOMIIOHEHTa IrOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO
o01m1ero u cpeTHero(IoJIHOT0) 00IIEro 00Pa30BaAHUSY.

5. Ilpuka3 MunucrepctBa oopazoBanus 1 Hayku PD ot 07.06.2017 r Ne 506 «O BHECEHUU U3MEHEHH B
(denepanbHBII KOMITOHEHT FOCYIapCTBEHHBIX 00pa30BaTEbHBIX CTAHAAPTOB HAYAJILHOTO O0OMIETO,
OCHOBHOTO 00111eT0 00pa30BaHusl, YTBEPKACHHBINA MPUKA30M MUHHUCTEPCTBA 00pazoBanus Poccuiickoit
®epepannn ot 05 mapta 2004r Ne 1089»

6. IIpuka3 Muno6pazoBanusi PO ot 09.03.2004r Ne 1312 «O6 yrBepkaeHuu (enepanbHOro 6a3uCHOro
y4eOHOro IJ1aHa U MPUMEPHBIX YUEOHBIX IJIAHOB ISl 00pa30BaTENbHBIX yupexIeHui PO,
peanu3yonmx mporpaMmMel oodiero oopaszosanus» ot 20.08.2008, 30.08.2010, 03.06.2011,
01.02.2012r.

7. Tlpuka3 Muno6puayku P® ot 06.10.2009r Ne 373 «O6 yTBep:kaeHuu u BBeneHuu B aeiictue @I'OC

HOO»

[Tpuxa3z MunoOpuayku P® ot 17.12.2010r. Ne 1897 « O6 yrBepxkaeanu OI'OC OOO»

[TocranoBnenue PenepanbHOM CIIyKOBI 110 HA30PY B CBETE 3alLUTHI [IpaB NOTpeOUTEIeH 1

OJarornosy4us 4elnoBeka , [ JaBHOro rocyaapcTBeHHOro Bpada canutapHoro PO or 29.12. 2010 r Ne

189 « O6 yrBepxneanu Canllun 2.4.2.2821-10.

10. Ha ocaoBanuu [IpumMepHoii oCHOBHO 00pa30BaTeNbHON MPOrpaMMbl Ha4aIbHOTO OOIIETO
00pa30BaHUs U OCHOBHOI'O 00IIlero 00pa3oBaHMs , BHECEHHON B peecTp 00pa3oBaTeIbHBIX IPOrpamMM ,
0/100peHHBIX (he/IepaTbHBIM yUeOHO-METOIMYECKUM O0BEAMHEHUEM TI0 00IIeMy 00pa30BaHHIO
(mportokoi ot § ampens 2015r. Ne 1/5).

© ®

Pabouas nporpamma no xuMuu Juis 8-9 kiacca coctaBieHa Ha OCHOBE [IporpaMmmbl OCHOBHOTO
o0uiero o0pa3oBaHus 0 XUMHUH U aBTOpcKoi «IIporpaMmbl OCHOBHOTO 00111€r0 00pa3oBaHus 10 XUMHUU
8-9 knacchl» 001meo0pa3oBaTeNbHBIX yupexkaeHuit, apropel O.C. 'abpuensy, A. B. Kynmosa - M:
Hpoda, 2015r. (cTanaapThl BTOPOTO MOKOJIEHUS ), COAEPIKaHNE KOTOPBIX COOTBETCTBYET TPEOOBAHUSIM
(benepanbHOro roCyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOTO 001Iero 00pa3oBaHus MO
XVMUH.

W3ydeHne Kypca OpUEHTUPOBAHO HA UCIIOJIb30BaHUE yUAIIUMUCS YU€OHUKOB «XUMUsD» 8 KIIacc; «
Xumus» 9 knace, aBrop O.C.I'abpuens, .: Mocksa, « poday, 2017r.,

Kypc paccuntan Ha 136 yacoB, Ha u3ydeHue B 8 kinacce B TeueHue 34 yueOHbIX HelleNlb B oAy,
o0M 06b€MoM 68 yueOHbIX yacoB (M3 pacué€Ta 2 yaca B HEJIENIO), B 9 Kjjacce XUMUH B TeueHue 34
y4eOHBIX HeJleNb B Toy, o0mmM 00bEMoM 68 yueOHbIX 4acoB (U3 pacuéra 2 yaca B HEJEIO).

ILianupyembie pe3yJbTAaThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa, Kypca
MeTanpeaMeTHBIMH PE3YJIbTaTAMH U3YYCHHUS Kypca «XHUMUS SBISETCS OCBOCHHE O0YYarOIIUMUCS

MEXITPEIMETHBIX OHATHH U (POPMHUPOBAHKE CIECAYIOIINX YHUBEPCATBHBIX YU€OHBIX ACHCTBUI.
a) PeryasituBubie YY/I:

l.yMeHue caMOCTOSITEIBHO ONPEEIIATh LeIH 00yUeHHsI, CTABUTh U (JOPMYIHUPOBATH HOBBIC 33/1a4H B
yueOe U M03HABaTeNbHOMN JEATEIbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIbHOMN
JeSITeTbHOCTH;

2.yMEHHUE CaMOCTOSITEIbHO INIAHUPOBATh IIYTH TIOCTUKEHUS 1ieJIel, B TOM YHCIIE aJIbTepHATHBHBIE,
OCO3HAHHO BBHIOMpaTh Hanbosee 3(h(HheKTUBHBIE CIIOCOOBI PEIICHUs YUYEOHBIX U MO3HABATEIbHBIX 33/1ay;



3.yMeHHEe COOTHOCUTD CBOM JCHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTATAMH, OCYILIECTBIIATD,
4. KOHTPOJIb CBOCH JIESITEIILHOCTH B TIPOIIECCE JOCTHIKEHUS PE3yIbTaTa, ONPeAesiaTh CIIOCOObI ACHCTBUI
B paMKax MpeJIOKEHHBIX YCIOBUN U TPEOOBAHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C

W3MEHSIOIICHCS] CUTYallUEeH;

5.yMeHHE OIICHUBATH MPABUIHLHOCTh BHIMIOJIHEHUS YIeOHOMU 3a/1a4ur, COOCTBEHHBIC BOBMOKHOCTHU €€
pelieHus;

6.BJIaJIcHUE OCHOBAMU CAMOKOHTPOJIS, CAMOOLICHKHU, PUHATUS PEILICHUNA U OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B yUeOHOM W MTO3HABATEIILHOM.
0) [lo3naBatenbHuble YY/I:

1.ymeHue ornpeneisTh HOHATHSA, CO37aBaTh 00OOIIEHHS], YCTAHABIMBATh aHATIOTHH, KIaCCU(PUIIMPOBATD,
CaMOCTOSITENIbHO BBIOMpATh OCHOBAHWS W KPUTEPHH I KiIacCU(HUKAIMH, YCTAaHABIMBATH MPHYUHHO-
CIIEICTBEHHbBIE CBSI3U, CTPOUTD JIOTUYECKOE PACCYKACHHUE, YMO3aKII0UeHre (MHAYKTUBHOE, IeJyKTUBHOE,
10 aHAJIOTUH) U JIeTIaTh BBIBOJIbL;

2.yMeHHEe cO3/1aBaTh, IPUMEHSTH U IPEOOPA30BhIBATh 3HAKU M CUMBOJIBI, MOJIETTU M CXEMBbI JIJISl PEIICHUS
y4eOHBIX U MIO3HABATEIBHBIX 3a/a4;

3.CMBICTIOBOE UTECHUE;

4.popMupoBaHue U Pa3BUTHE IKOJOTUICCKOTO MBIIIICHUS, YMCHHE MPUMEHSThH €r0 B TI03HABATEIIHHOM,
KOMMYHHKATHUBHOM, COLIMATbHON MPAKTHKE U MPOGECCHOHATHHONW OpUEHTAIIHH;

5.pa3BUTHE MOTHBAIMK K OBJAQJCHHUIO KYJIbTYpOW AaKTUBHOTO HCIIONB30BAaHUS CIOBAped W JPYrux
MOUCKOBBIX cucTeM. OOy4Jaromuics CMOXKET:
B) Kommynukarususbie YY /I

l.ymMeHHe OpraHu30BbIBaTh yu€OHOE COTPYIHUYECTBO U COBMECTHYIO A€ATEILHOCTD C yUYUTENEM U
CBEPCTHUKAMH, pabOTaTh HHIMBUYaTbHO U B TPYIINE: HAXOJUTH 00IIee PEeIICHUE U pa3pemiaTh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMIA U y4eTa UHTEPECOB; (DOPMYIUPOBATh, APIYMEHTHPOBATH
Y OTCTauBaTh CBOE MHEHUE;

2.yMeHHE 0CO3HAaHHO UCTOIb30BaTh PeYEBbIC CPEJICTBA B COOTBETCTBHHU C 33/1a4eii KOMMYHHUKAIUH JIJIs
BBIPKECHHS CBOMX UYBCTB, MBICIICH U TOTPEOHOCTEN IS INTAHUPOBAHUS U PETYIISIIIUU CBOCH
NEeSATEIbHOCTH; BIaJICHUE YCTHOM U MUChbMEHHOM peubl0, MOHOJIOTUYECKON KOHTEKCTHON PEYbIO.
OTIpEeIEIATh 3a/1a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEW OTOMpATh PeUeBhIE CPENICTBA;

3.bopMupoBaHHe U pPA3BUTHE KOMIIETEHTHOCTH B OO0JAacTH HCHOIB30BaHUS WH(POPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUM.

IIpenmeTHbIe pe3yabTaThl H3YYeHHs Kypca « XUMHS» YYALIHUMHUCS CTYNEHH 0011Iero OCHOBHOI'0

o0pa3oBaHus

Boinycknuk nayyumcs:

*XapaKTepU30BaTh OCHOBHBIE METO/IbI MIO3HAHUS: HAOIIO/IeHNE, H3MEPEHUE, SKCTICPUMEHT;

*OIMCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISS UX CYIICCTBEHHBIC MPU3HAKHY;

*pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHSATUH «aTOM», «MOJIEKYIa», «XUMHUUYECKHUHI SJIEMEHTY,

«IIPOCTOE BEIIIECTBOY, «CIOKHOE BEIIECTBOY, «BATICHTHOCTDY, «XUMHUECKAs PEaKITUs», HCIIOb3Ys

3HAKOBYIO CUCTEMY XHMHH,

*paCKpBIBATh CMBICIT 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO-

MOJIEKYJISIPHOM Teopuu;

*pa3IUvaTh XUMHUYCCKHE U PU3NUICCKUE SIBIICHHUS,

*HA3bIBATH XUMHYECKHUE HIIEMEHTHI,

*ONPECIATh COCTAB BEIIECTB 110 HX (GOpPMYyIIam;

*OMpeIesITh BAJIGHTHOCTh ATOMA JJIEMEHTAa B COSTUHEHUSIX;

*OIPEICIIATh THIT XUMHUSCKHUX PEaKIIHIA;

*HA3bIBATh MMPU3HAKU U YCIOBHSI MPOTEKAHMS XUMHUYECKHX PEaKIIHii;

*BBISBIIATH TIPU3HAKH, CBUACTEILCTBYIOIINE O IMPOTCKAHWUM XHMHUYECKOH PEaKIUU IPH BHITIOJTHCHHH

XUMHYECKOTO OIIBITa;

*COCTaBIIATH (POPMYIIBI OMHAPHBIX COCTUHECHU,

*COCTABJISITh YPABHCHUSI XUMHUYECKHUX PEAKIIHIA;

*co0I01aTh TIpaBuiIa 6€30MmacHON paboThI MPH MPOBEACHUH OIIBITOB;

*I10JIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM H MTOCYIOM;

*BBIYHCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;



*BBIYHCIIATH MACCOBYIO JIOJO XHMHUECKOTO 3JIEMEHTA 10 (hOpMYJie COSTUHEHHUS;

*BBIUMCIISATHh KOJMYECTBO, 0OBEM WJIM MAacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce pearcHTOB WIIU
MPOAYKTOB PEAKLUU;

*XapaKTepru30BaTh GU3MUCCKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJOPOIA;
*I10JTy4aTh, COOUPATh KUCIOPOA U BOAOPO/I;

*pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HOTO BEIIECTBA: KMUCIOPOI, BOAOPOI;

*pacKpbIBATh CMBICI 3aKOHA ABOTAJpO;

*paCKpPBIBATh CMBICI TIOHITHH «TEIJIOBOM 3P hEKT peakiumy, «MOJISIPHBIH 00BEM;

*XapaKTepru30BaTh (PU3MUECKUE U XUMUIECKUE CBOWCTBA BOJIBI;

*pACKpBIBATh CMBICJI MIOHATHUS «PACTBOPY;

*BBIYMCIISATh MACCOBYIO JIOJIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

*IIPUTOTOBJISITH PACTBOPHI C ONPEICTCHHOW MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

*Ha3bIBaTh COCAMHEHUS U3YUYECHHBIX KJIIACCOB HEOPTAaHUYECKUX BELIECTB;

*XapaKTepru30BaTh (U3MUYECCKUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIICCTR:
OKCHJIO0B, KHCJIOT, OCHOBAaHHI, COJICI;

*OIPEAENSATh NPUHAIEKHOCTD BEIIECTB K ONPEIETICHHOMY KJIACCY COCIMHEHUIA;

*COCTABJISITH (DOPMYITBI HEOPTAHUYECKUX COSTMHCHHUI N3YICHHBIX KJIACCOB;

*IIPOBOJUTH OMbITHI, MOATBEPKAAIOIINE XUMHUUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTraHUYECKUX
BCIIIECTB;

*pacrio3HaBaTh OMBITHBIM IIYTEM PACTBOPOB KUCJIOT U LIEI0UYEH IO U3MEHEHUIO OKPACKU UHAMKATOPA;
*XapAKTEPU30BaTh B3AMMOCBA3b MEXK/Y KJIACCAMHU HEOPTaHUYECKUX COEIUHEHHII;

*packpbiBaTh cMbIcl [lepronndeckoro 3akona [{.1. Meneneena;

OOBSCHATH PU3NICCKUN CMBICII ATOMHOTO (TIOPSAKOBOT0) HOMEpa XUMHUYIECKOTO JICMEHTA,

HOMEPOB I'PYIIbI U IeproJia B nepuoanueckon cucreme .M. Menneneena;

*00BSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejeiax MajbIxX
MIEPUO/IOB U INIABHBIX MOATPYIIIL;

*XapaKTeprU30BaTh XUMHUYECKHE SJEMEHTHI (0T BOJOPOJA 0 KaJblMs) HAa OCHOBE HMX TIOJIO)KCHHS B
nepuoanueckoit cucreme .M. MenaeneeBa u ocoOEHHOCTEN CTPOSHUS X aTOMOB,;

*COCTaBIIATh CXEMBI CTPOEHHUS aTOMOB TIepBBIX 20 371eMeHTOB Neproaudeckoi cuctemsr JI. 1.
Menaeneena;

*pACKpBIBATh CMBICI MOHATUN: «XUMHUYECKAs CBA3bY, <«AJIEKTPOOTPULIATEIBHOCTDY;

*XapaKTePU30BaTh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOHN PEIIeTKH;
*ONPEICIIATh BUJI XUMUYECKON CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX

*1300pakaTh CXEMbI CTPOCHHUS MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BHJIAMU XUMUYECKUX CBSI3EH;
*PACKPBIBATh CMBICI MOHATUN «MOH», KKATUOHY», KAaHUOH», «QJIEKTPOIUTBD) , KHEIIIEKTPOJUTHD,
<QIIEKTPOJINTHYECKAS. JUCCOLUALIUA», KOKUCIUTEIDY, «CTEIIEHb OKUCIICHUSD)

«BOCCTAaHOBHUTEIIbY, KOKHCIICHHUEY, «BOCCTAHOBJICHUEY;

*ONPENEIIATh CTENEHb OKUCIEHHS aTOMa DJIEMEHTA B COCIMHEHNH;

*pACKpPBIBATH CMBICJ TEOPUH HJICKTPOJIUTHIECKON JUCCOIUALNY;

*COCTABJISITh YPABHEHUS DJICKTPOIUTUYECKON TUCCOLUAIIUU KUCIIOT, IEN0Ye, CoNell; * OObSICHSTD
CYIIHOCTH TIPOIIecca AIEKTPOJIUTHUECKON JUCCOIMAIINHN M PEaKITUii HOHHOTO 0OMEHa;

*COCTABJISITH MOJIHBIE M COKPAIlIEHHBIC MOHHBIC YPaBHEHUS peakiinu 0OMeHa;

*OTPECISITH BO3MOKHOCTD MPOTEKAHUS PEAKIMil HOHHOTO OOMEHa;

*IIPOBOJIUTH PEAKLIMH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB;

*ONpPEeeIATh OKUCINUTENIb U BOCCTAHOBUTEIIb;

*COCTaBJISATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

*Ha3bIBaTh (DAKTOPHI, BIHSIONIME HA CKOPOCTh XUMHUYECKON PEAKITNH;

*KIaccu(UIMPOBATh XUMHUECKHUE PEAKIUH 110 PA3TUYHBIM PU3HAKAM;

*XapaKTEepPU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHMEM M CBOWCTBAMH HEMETAJIOB; MPOBOJUTH
OTIBITHI IO MOJYYECHUI0, COOMPAHHIO ¥ U3YYCHHIO XUMUYECKUX CBOHCTB

ra3000pa3HBIX BEMIECTB: YIIECKUCIOTO Ta3a, aMMHaKa;

*pacro3HaBaTh OMBITHBIM ITYTEM Ia3000pa3HOTO BEIIECTBA: YIIICKUCIIBIN Ta3 U aMMHUAK;
*XapaKTEepU30BaTh B3aMMOCBA3b MEXKIY COCTAaBOM, CTPOCHHMEM W CBOMCTBAMHM METAJUIOB; *HA3bIBATh
OpraHMYECKHe BEIIECTBA MO uX (GOopMylie: METaH, 3TaH, STUICH, METaHO,



3TAaHOJI, TJUIEPUH, YKCYCHAas KHCIOTa, aMHHOYKCYCHas KHCIIOTa, CTEapHHOBAs KHUCJIOTa, OJIEMHOBASA
KHCJIO0Ta, TIII0K033;

*OLIEHUBATh BIMSHUE XMMHUECKOTO 3arps3HEHMSI OKPYKAIOLIEH Cpe/ibl Ha OPraHU3M YEJIOBEKa;

*IPaMOTHO 00paIlaThCsl C BEIECTBAMU B IIOBCEAHEBHOM KU3HU

* OIIPENETATh BO3MOKHOCTh IIPOTEKAHUS PEAKLMI HEKOTOPBIX MPEACTABUTEIEH OPraHUYECKUX BEIIECTB C
KHUCJIOPOAOM, BOAOPOIOM, METAJIIaMU, OCHOBAaHUSIMH, I'aJIOT€HAMHU.

BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCS
*6b106U2AMb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX CEOUICMBAX 8eujecms Had OCHOBe
UX cocmasa u CMpoeHust, UX CHOCOOHOCIU 6CMYNAMb 8 XUMUYECKUEe PeaKyul, 0 Xapakmepe u npooyKmax
PA3TUYHBIX XUMUYECKUX PeaKyull;
Xapakmepuzoeams Gewecmed Nno Ccocmagy, CMpOeHul0 U CEOUCMBAM, YCMAHABIUBAMb NPUUUHHO-
cnedcmeentble C8A3U MeAHcOy OAHHbIMU XAPAKMEPUCTNUKAMU 8eUeCmEd;
*COCMABIAMb MOIEKYIAPHLLE U NOTIHbIE UOHHbBLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUSM,
*NPOCHO3UPOBAMb CHOCOOHOCb BeueCmaead NPosEIAmMsb OKUCIUMETbHbIE UTU
B0CCMAHOBUMETIbHBIE CEOLICMBA C YUENOM CeneHell OKUCTIeHUsL DJIeMEHNO08, BX00AWUX 8 €20 COCIMAB;
*COCMABIAMb  YPAGHEHUs.  PeaKyutl, — COOMBEMCMBYIOWUX  NOCIe008AMENIbHOCIU — NPespaujeHull
HeOpeaHu4ecKux 6eujecms pasiuiHblX Kiaccos;
*6b108UCAMb U NPOBEPSMb IKCNEPUMEHMAILHO 2UNOME3bl O pPe3VIbmamax 6030etcmeus pa3iuyHbIxX
(Pakmopoe Ha uzsMeHeHue CKOPOCMU XUMUYECKOU PeaKyuu;
*UCNOIL308aMb NPUOOPEmeHHble 3HAHUA 0N IKONOSUUECKU SPAMOMHO20 NOBeOeHUsl 8 OKpycaloujell
cpeoe;
*UCNONIL306AMb  NpUOOpemeHHble  KIlouegble  KOMNeMmeHYuu  Npu  6bINOJHEHUU  NPOEKmos
UYyUeOHOUCCTIe008AMENbCKUX 3A0ad NO USYYEHUIO CBOUCMS, CNOCOD08 NONYHeHUs U PACNO3ZHABAHUSL
geuyecms;
*00BbEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMULECKUX NPOYeCcax,
SKPUMUYECKU OMHOCUMbCA K NCE8OOHAYYHOU UHGOpMayuu, HedoOpPOCO8eCMHOU peKiame 6 Cpeocmeax
Maccosou uHgpopmayuu,
*0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOl 0esimelbHOCMU 4el08eKd,
*coz0asams MOOenU U cxembl Osl peuleHus YYeOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMDb
HEe0OX00UMOCHb COON00EHUs NPeONUCAHUL, NPEeDIacaemMblX 8 UHCIMPYKYUSAX N0 UCNOTIb30BAHUIO 1eKAPCMS,
cpedcms ObImMoBoU XUMUU U OP.

OcCHOBHOE cojepsKaHue TeM (10 KJiaccaMm)
Xumwsi, 8 kiacc (6849)

BBEJIEHUE. (64)

[Ipeamer xumun. MeTonbl MO3HAHUS B XUMHH: HAOJIOJEHUE, DKCIIEPUMEHT, MOJCIHUPOBAHUE.
HcTounuku xumuueckoi HHGpopMaIiy, ee oaydYeHne, aHalu3 1
MIPEJICTaBICHHUE €r0 PEe3yJbTaTOB

[ToHsATHE O XUMUYECKOM dJIeMEHTe U (POopMax ero CyIIecTBOBAHHUS: CBOOOTHBIX aTOMaX, MPOCTHIX U
CIIOKHBIX BEIIECTBaX.

[IpeBpamenus BemecTB. OTIMYNE XUMUYECKUX PEeaKIUil OT PU3NYECKuX sBIeHU. Pons xumuu B
KU3HU YeJIOBEKa.

Kpartkue cBeeHust u3 HCTOpUHM BO3SHUKHOBEHUS M PA3BUTHUSL XUMHUH. POJIb OT€UECTBEHHBIX YUEHBIX B
CTaHOBJICHMHM XUMHUYECKOW Hayku — paboTel M. B. Jlomonocosa, A. M. bytneposa, /1. 1. Menneneena.

XuMHuueckass CHUMBOJIMKA. 3HAKM XUMHUYECKUX OJJIEMEHTOB W MPOUCXOXKACHUE HUX Ha3BaHMIA.
Xumuaeckue hopmynbl. Maaekcs! u kodduimentsl. OTHOCUTEBHBIC aTOMHAS M MOJICKYJISIpHAsT MAacCHI.
[IpoBeneHue pacyeToB MaCCOBOM JI0JIM XUMUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €T0 (JOPMYIIBI.

[lepuonnueckas cucrema xumudeckux sneMmeHToB . M. MenpaeneeBa, ee CTpyKTypa: Majble U
OoJbIIMe TIEPUOABI, TPYIIILI U OArpyNbl. [lepuoanueckas cuctema Kak CIpaBOYHOE Mocodue AJis Mo-
JIy4YEHHUsI CBEICHUI O XUMUYECKUX AJIEMEHTAaX.

Hemonctpauuu. 1. Mogenu (mapocrepxkHeBble U Ctioapra— bpurineba) pa3iudHbIX MPOCTHIX U
CHOXHBIX BemecTB. 2. Kommekuus CTeKISTHHOW XUMHUYecKoW mocynbl. 3. Kosekinus maTepuaioB U
W3eNMid U3 HUX Ha OCHOBe amoMuHusA. 4. B3aumopeiicTBue Mpamopa C KHUCIOTOM M TOMYTHEHHE
N3BECTKOBOU BOJBI.




Jlaboparopubie onbITHL. 1. CpaBHEHHE CBOMCTB TBEPBIX KPUCTAJUIMYECKUX BEIIECTB M PACTBOPOB.
2.CpaBHEHHE CKOPOCTH MCIIapEHHsI BOJIbI, OJIEKOJIOHA M 3TUJIOBOTO CIUPTA C PHUILTPOBAIBLHOM OyMaru.
Tema 1. Atomsl xumuueckux 31emMenToB (1049)

AToMmbl Kak (hopMa CYIIECTBOBAHUS XMMHUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU
aToMoB. JlokazaTenbCcTBa CIOKHOCTH cTpoeHHs aromoB. OmbiThl Pesepdopma. IlmanerapHas mopensb
CTPOCHHS aToMa.

CocTtaB aTOMHBIX fAep: MPOTOHBI, HEUTpoHbI. OTHOCUTENbHAs aTOMHas Macca. B3aumocssa3b
MOHATHH «IIPOTOHY», KHEUTPOHY, «OTHOCUTENIbHASI AaTOMHAs Macca.

W3meHeHue yncia NpOTOHOB B sIpe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB. MI3MeHeHune
quclia HSUTPOHOB B Ape aToMa — oOpa3zoBaHue U30TonoB. COBpeMEHHOE ONpeiesieHUE MOHATHUS
«XUMHUYECKUH 371€MEeHT». M130TONBI KaK pa3HOBUJHOCTH aTOMOB OJJHOTO XUMHYECKOI'O JIEMEHTA.

OnexTpoHbl. CTpoeHHE JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX AJIEMEHTOB MaJIbIX IEPUOJIOB.
[ToHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuognueckas cucrema xumuueckux snemeHToB [[. M. MenpgeneeBa u cTpoeHue aTOMOB —
(bu3nYeCcKuid CMBICI TIOPSIIKOBOTO HOMEpA JIEMEHTa, HOMEpa TPYIIbI, HOMEpa Meproa.

H3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOT0 DJIEMEHTa
—o00pa30BaHue MOJOKUTEIBHBIX W OTPULIATENILHBIX HOHOB. VIOHBI, 00pa3oBaHHBIE aTOMAMU METAJIOB U
HeMeTalsioB. [IpU4rHbBI U3MEHEHHS METAJUTMUECKUX U HEMETANIMYECKUX CBOMCTB B IEPUOAAX U TPYIIaX.
O6pazoBanue OuHapHbIX coeauHeHuil. [lorsTine 00 noHHOM cBA3U. CxeMbl 00pa30BaHUsI HOH- HOU CBSI3H.
BiaumopeiicTBiue aTOMOB 3J1IEMEHTOB-HEMETAIIOB MEKY cO00M — 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYII
MIPOCTHIX BEIIECTB.

KoBaneHTHast HenosipHasi XUMUYECKasi CBA3b. DIIEKTPOHHBIE U CTPYKTYpHBIe hopMyibl. Bzaumoneiictue
aTOMOB HEMETaJUIOB MEXAy co0oii — oOpa3oBaHue OWHAPHBIX COCIWHEHUNM HEMETAIUIOB.
DneKTpooTpuaTebHOCTh. KoBaseHTHast mosspHas cBs3b. [loHATHE 0 BaJIECHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJCHTHBICE XUMHUYECKHE CBsi3U. CocTaBieHHe (GOpMysn OWHAPHBIX COCTUHEHHH 10
BaJICHTHOCTHU. HaxosxaeHue BaieHTHOCTHU 10 (hopmysie OUHAPHOTO COCIMHEHHUS.

B3auMoeiicTBe aTOMOB METayUIOB MEXIy C000iM — 00pa3oBaHHE METATUTMYECKUX KPHUCTAJIIOB.
[ToHsTHE O METATIIMYECKON CBSA3H.

JlemoHcTpanuu. Monenu aToMOB XMMUYECKUX 3JeMeHTOB. [lepuoanueckas cucrema XUMHYECKUX
anemeHToB Jl. 1. MenaeneeBa (pa3ninunbie GOpMBI).

JlabopaTopHbie onbITH. 3. MoaenupoBaHue MPUHIUIIA JEHCTBUS CKAHHPYIOLIETO0 MUKpOCKoMa. 4.
NsrotoBnenune Mmozeneit MoJIeKysl OMHAPHBIX COSTUHEHHIA.

Tewma 2. [Ipoctrie BemiecTBa (74)

[Tonoxenne meTaiioB U HeMeTaIOB B [lepmoanueckoil cucreMe XMMHYECKUX 3iemMeHToB JI. M.
MenpeneeBa. Baxnelilue mpocThie BelecTBAa — MeTaIbl (3kene30, aJlOMUHUM, KalblUWA, MarHum,
HaTpuii, kanuil). O0uue puznyeckue cBOWCTBAa METAIIJIOB.

Bakueiimme npocTeie BelecTBa-HEMETaTbl, 00pa30BaHHbIE aTOMaMH KUCIIOPO/1a, BOJAOPOa, a30Ta,
cepsl, hocdopa, yriepona. MoseKkysbl MPOCTHIX BEHIECTB-HEMETAUIOB — BOAOPOa, KHCIOPOaa, a30Ta,
rajioreHoB. OTHOCUTENbHAA MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB K 00pPa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB —
annorponus. AunotporHele Moaudukamum - Kuciaopona, Gocdopa, omnoBa. MeTannuveckue U
HEMETaJUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh ATOTO TIOHSTHS.

Yucno Asoragpo. KomumuectBo BemiectBa. Monb. MonsipHas Macca. MonspHbli  00beM
ra3zoo0pa3HpIx BemiecTB. KpaTHple €IMHUIIBI W3MEPEHUS KOJWYECTBA BEIIECTBA — MWUIUMOJL H
KWJIOMOJIb, MUJIJTUMOJISIPHAs W KHJIOMOJISIPHAsE MacChl BELIECTBA, MUJUIMMOJISIPHBIM M KUJIOMOJSIPHBIN
00BEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ UCnosib30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «MOJSPHBIN
00BEM razoBy», «4UCI0 ABOTaIpo».

Hemonctpanuu. [Tonyuenue ozoHa. OOpasipl 6e10ro U ceporo 0JioBa, 0enoro u kpacHoro ¢ocdopa.
HexkoTtopsie MeTamibl 1 HEMETaUTbl ¢ KOJMYECTBOM BemecTBa 1 Moib. MOJSIpHBINA 00BEM ra3000pa3HbIX
BEILIECTB.

JlaGopaTopHbie OnbITHL. 6. O3HAKOMJIEHUE C KOJUIEKITUEH MeTa/uioB. 7. O3HaKOMIICHHE C KOJUICKIIUEH
HEMETAJUIOB.




Tewma 3. CoetuHeHUs] XUMUYECKHUX 31eMeHTOB (14 1)

Crenenp okucieHusi. CpaBHEHHE CTENEHHM OKUCJIEHUS U BaJeHTHOCTH. OIpenesieHue CTENeHH
OKHCJICHHS SJIEMEHTOB B OMHApHBIX coenuHeHusax. CoctaBneHue GopmMya OMHAPHBIX COSTUHEHHUN, OOIIUI
Coco0 UX Ha3BaHUH.

BunapHble coeIMHEHUS] METAIIJIOB M HEMETAJUIOB: OKCUIBI, XJIOPUIBI, Cynbhuas! u np. CocraBieHue
ux GopmyII.

bunapHble coeqMHEHMsS] HEMETAJUIOB: OKCHJIbI, JIETy4YUE€ BOJOPOJHBIE COECIMHEHUS, UX COCTaB U
Ha3BaHus. [IpeacraBuTenu OKCUIOB: BOJA, YIVIEKUCIIbIH a3, HerameHas u3Bectb. [IpeacraBurenu neTyunx
BOJOPOJHBIX COEMHEHUN: XJIOPOBOAOPO U aMMUAK.

OcHoBaHuMsl, UX cOCTaB U Ha3zBaHus. PactBopuMocTs ocHOBaHMM B Boze. IIpeacraBurtenu menoyei:
THJIPOKCUIBI HATPUSA, Kaus U Kanbius. [loHsTre 00 HHAMKATOpax U KaYeCTBEHHBIX PEAKIIUAX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucior. [IpencraBureny KUcior:
cepHas, coiisHas, as3orHasd. Ilonsatue o mkane kucinorHoctw (wkana pH). M3menenuwe okpacku
WH/IUKATOPOB.

Conu Kak Ipou3BOJHBIE KUCIOT U OCHOBAHUH, X COCTaB U Ha3BaHuUs. PacTBopuMOCTSb cosiell B BOJE.
IIpencraButenu comieil: xuopuj HaTpus, kKapOoHaT U gocdaT KanbLuss. AMOp(pHbIE U KPUCTALIIMYECKUE
BELIECTBA.

MexMONeKyIsIpHbIe B3aUMOAEUCTBUS. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PELIETOK.

Yucrsle BemiecTBa U cMecu. [IpuMepsl )kuIKuX, TBEPIBIX U Ia3000pa3HbIX cMeceld. CBOMCTBA YMCTBIX
BellecTB U cMmecel. X coctaB. MaccoBast 1 00beMHast IO KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHEIC C
UCIOJIb30BAHUEM MTOHSTHUS «IOJISI.

Hemonctpamuu. OOpa3isl OKCHIOB, KHCIOT, OCHOBAaHWUH M cojeil. Mojenn KpUCTAUTHYECKHUX
peLeTOK XJIOpHia HaTpus, ainmasa, okeuaa yriaepoaa (IV). KuciaotHouenounsle HHAMKATOPbI, U3MEHEHUE
UX OKpacKu B pa3jM4YHbIX cpefiaX. YHUBEPCAIbHbBII MHIUKATOP U U3MEHEHUE €r0 OKPacKu B Pa3IMYHBIX
cpenax. [lIkana pH.

JlabopaTopHbie OnBITHL. 8. O3HAKOMIIEHHE C KOJUIEKITMEH OKCHAOB. 9. O3HaKOMIIEHHE CO CBONCTBAMHU
ammuaka. 10. KagecrBeHHast peakuus Ha yriekucislil ra3. 11. Onpenenenne pH pacTBOpoB KHCIOTHI,
menoyn u Boawl. 12. Ompenenenne pH nauMoHHOro W s0JIOYHOTO COKOB Ha cpe3e IUIoaoB. 13.
OzHakoMyeHue ¢ koyuiekuuen coieil. 14. O3HakoOMJIEHME € KOJUIEKLIMEH BEIIECTB C Pa3HBIM THUIIOM
KpUCTAININYECKON pemieTku. V3rotoBineHne mMojenel KpucTamyeckux pemerok. 15. O3HakomieHue ¢
00pa3IoM ropHOM MOPOIBI.

Tewma 4. Mi3meneHus, npoucxoadinye ¢ BeuiectBamu (11 )

[TonsiTHe ABIIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, TPOUCXOSIINMYU C BEIIECTBOM.

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM KPUCTAJTIMYECKOTO CTPOEHMSI BEILIECTBA IIPU ITOCTOSIHHOM €TI0
cocraBe, — (Qu3nyeckue siBieHus. PU3nYecKue sIBICHNUS B XUMUU: TUCTUIUIALUS, KPUCTAJUIU3alHs,
BbITApHBAHKE M BO3TOHKA BEILECTB, (PUIBTPOBAHUE U IEHTPUPYTUPOBAHUE.

SIBneHusi, cBsI3aHHBIE C U3MEHEHHWEM COCTaBa BEIECTBA, — XMMHUecKHe peakiuu. [IpuzHaku u
YCIIOBUS IPOTEKAHUS XUMHUYECKUX peakil. Beiienenue TemnoTel U cBeTa — peakuuu ropenus. [lonstue
00 9K30- M SHIOTEPMUUECKHUX PEAKIIHIX.

3aKOH COXpaHEHUS MacChl BEIIECTB. XHMUYECKHME YypaBHEHHUs. 3HAUYE€HUE WHIEKCOB U
koa¢pdunrenToB. CocTaBieHHe YpaBHEHUNH XUMHUECKUX PEaKLIUM.

PacyeTsl no XMMHUYECKUM ypaBHEHUsIM. PelnieHue 3a1ad Ha HAXOXAEHHUE KOJIMYECTBA, MAacChl WIN
o0beMa MpOJIyKTa peakluy MO KOJIMYECTBY, Macce WM 00beMy HMCXOJIHOTo BemlecTBa. PacueTsl ¢ wuc-
I0JIb30BAHUEM MOHSTHS «10JIs1», KOTJIa HCXOAHOE BEIIECTBO JaHO B BUJE PACTBOPA C 3aJJaHHONW MacCOBOM
JI0JIEll paCTBOPEHHOTO BEIIECTBA HJIM COJIEPKUT ONPEACTICHHYIO JIOJII0 TPUMECEH.

Peakuun pasznoxenus. IlpencraBineHne O CKOpPOCTH XMMHMUYECKHMX peakuuid. KaranusaTopsl.
@®epmenThl. Peakuuu coeaunenus. KaranuTuueckue M HEKaTalUTHYECKHE peakUud, oOpaTHUMbIE U
HeoOpaTUMble peakuuu. Peakuum 3amerieHus. Psg akTMBHOCTH METajUIOB, €r0 HCIIOJIb30BAHUE IS
MIPOTHO3UPOBAHNS BO3MOXXHOCTH MPOTEKAHMUSI PEAKUUN MEXKIy METAUIaMH M KHCIOTAMM, pPEaKIui
BBITECHEHHS OJJHMX METAJIJIOB U3 PAaCTBOPOB MX coJiel npyrumu MeTtayuiamu. Peakunu oomena. Peakiuu
HEUTpanu3anuu. Y CJI0OBHUS MPOTEKaHUS Peakiuii 0OMEeHa B pacTBOpax /10 KOHIIA.

THubl XMMUYECKUX pEakLMii Ha IpUMepe CBOMCTB BOJbI. Peakius pas3iioKeHuss — dJIEKTPOJIA3 BOJBI.
Peaknun coenuHeHuss — B3aUMOJEWCTBUE BOABI C OKCHUAAMHM METAUIOB M HEMETAUIOB. Y CIIOBHE




B3aWMOJICVCTBUSI OKCHUJIOB METAJUIOB U HEMETauioB ¢ Bojoul. llonstue «ruapokcunabl». Peakuun
3aMelIeHUs] — B3aUMOJIEHCTBUE BOIbI ¢ MeTaiaMu. Peakiiun oOMeHa — rupoIin3 BELECTB.

Hemonctpanuu. [IpumMepsl pundeckux sBICHU: a) MaBieHue napaduHa; 0) BO3rOHKa HOaa WU
OCH30MHOI KHUCIIOTHI; B) PACTBOPEHUE OKPAIICHHBIX cojei; T) qud¢y3ust TyIIUCTHIX BEUIECTB C TOpsIlei
JAMIIOYKHA HakanuBaHws. [lpuMepsl XMMHYECKUX sIBIICHWH: a) ropeHue MarHws, ¢docdopa; 0)
B3aMMO/ICIICTBUE COJISTHOM KUCIOTHI C MPaMOpOM HJIM MeJNIoM; B) moiiydueHue ruapokcuaa meau (II); r)
pacTBOpEHHE MOJIYYEHHOTO THJIPOKCHIA B KHUCIOTax; 1) B3aumojeictBue okcuaa meau (II) ¢ cepnoit
KHCIIOTOM MPU HarpeBaHUM; €) pa3ioKeHHe epMaHraHaTa Kajus; k) pa3jioxKeHne MepoKcuia BoAopoaa
C TOMONIBIO TMOKCHA MapraHIla U KaTaja3bl KapToQelis Wi MOPKOBH; 3) B3aUMO/ICHCTBHE pa30aBICHHBIX
KHUCJIOT C METAJJIAMU.

JlaboparopHbie onbIThl. 16. [IpokanuBanue Meau B TUIAMEHU CHUPTOBKH. 17. 3amerieHue Mead B
pactBope xiopuaa meau (II) xenezom.

[Ipaktukym 1. Ilpocreiimue onepamnuu ¢ BEUECTBOM

1.IIpaBuna TexHuku 0e30MacHOCTH MpH paboTe B XUMHUYECKOM KabuHete. [Ipuembl oOpamieHus c
1abopaTopHBEIM 000PYJOBAaHMEM | HarpeBaTeIbHBIMU MpuOopamu. 2.0YHMCTKAa TOBAPEHHOW COJIH.
3.IlpurotoBiieHHE PaCTBOpPA caxapa U pacyeT ero MacCOBOM JI0JIM B pacTBOPE.

Tema 5. PacTtBopenue. PacTBopbl. Peakiiy HOHHOTO 0OMEeHa U OKMCIUTEIBHO- BOCCTAHOBHTEILHBIC
peakmmu. (16 4)

PactBopenne kak (u3HKO-XUMHYECKH mporecc. [loHsTHE O THApaTax W KPUCTALIOTHApaTax.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KaK MOJI€Ib 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT
Temreparypbl. HachlllieHHbIe, HEHACHIIIEHHBIE U TIEPECHIIIEHHBIE PACTBOPHL. 3HAYEHHE PACTBOPOB IS
MIPUPOJIbI U CEITbCKOTO X035 CTBa.

[lonsiTie 00 SIEKTPONUTUYECKONW TUCCOIHMAIMU. DJIEKTPOJIUTHI M HERICKTPOIUTHL. MexaHu3M
JUCCOLIMAIMI  3JIEKTPOJUTOB C Ppa3JIMYHBIM  XapakTepoM cBs3U. CTeneHb 3JIEKTPOJIUTUYECKOU
nucconuanuu. CUIIbHBIE U ClIa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUHU FIEKTPOJUTUUYECKON aucconanuu. IoHHbIE ypaBHEHHS PEaKLUM.
Peakiuu obmena, unymue 10 koHna. Kinaccudukaius HOHOB M UX CBOMCTBA.

Kucnotel, ux xnaccudukamms. J[luccoumanus KHUCIOT W HMX CBOICTBA B CBET€ TEOPUHU
JIEKTPOJUTUYECKON aucconanuu. MoJleKyasipHble M MOHHBIE YpaBHEHHs peakuuil. B3ammopeiicteue
KHUCJIOT C MeTajulaMHu. ODJIEKTPOXMMUYECKHM psj HANpsHKeHUW MeTayuioB. B3aumopeicTBue KUCIOT ¢
OKCHJAaMU METAJJIOB. B3auMopieiicTBHE KHCIOT C OCHOBAaHUSIMH — pEaKIUs HEUTpaIu3alui.
BiaumopeiictBue kucnot ¢ consmu. lMcmonmp3oBanue TaOMUIBI PACTBOPHUMOCTH MMl XapaKTEPUCTUKH
XMMHYECKHUX CBOMCTB KUCJIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmanuss OCHOBaHMM M HMX CBOICTBA B CBETE TEOPHH
AJIEKTPOJUTUYECKON aucconuauu. B3aumoaeiictBue ocHoBaHui ¢ cosisimMu. Vcnonb3oBanue TaOIMIIbI
PacTBOPUMOCTH /JI1 XapaKTEPUCTUKH XMMHUYECKUX CBOICTB OCHOBaHUM. B3amMmopeiicTBue mienouei c
OKCHJIJaMU HEMETAJUIOB.

Comm, ux pauMccouuanus M CBOMCTBA B CBETE TEOPUM DIEKTPOJIMTHUYECKOM IHCCOLMALINH.
B3aumogeiicTBre coneit ¢ MeTauiaMu, 0COOEHHOCTH ITHX peakiuii. BzaumoneicTBie coyiel ¢ COJSIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMUYECKUX CBOMCTB COJICH.
O0600menne cBeeHni 00 OKCHUIaxX, X KIacCH(UKAIINN H CBOMCTBAX.

['eneTnueckue psiipl MeTaila M HeMeTalla. [ eHeTnyeckast CBsi3b MEXy KJ1IacCCaMH HEOPTaHUUECKUX
BEIIIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OrmpesienieHne CTETEHEW OKHUCICHUS JUIsl 3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBa Pa3HBIX KJIACCOB.
Peakumn woHHOrO oOOMEHa ¥  OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. OKuciurens Hu
BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBJICHHE.

CocraBneHrue ypaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE€ OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

Jemonctpauuu. VcnbiTaHue BEIIECTB M UX PACTBOPOB HA AJIEKTPONPOBOAHOCTH. 3aBUCHUMOCTH
3JIEKTPONPOBOAHOCTA YKCYCHOM KHCIOTBI OT KOHIIEHTpaluu. J[BM)KEHHE OKpAIIEHHBIX HOHOB B
ANIEKTpUYECKOM T0J€. B3anmozeiicTBre IIMHKA ¢ cepoid, COJIIHOM KucnoToH, xiaopuaoM meau (II). 'openue
Maruus. BzaumoielicTBre XJIOpHOM U CEPOBOIOPOTHOMN BOBI.




JIaGopatopusbie onbIThl. 18. B3anmopelicTBie pacTBOPOB XJIOpUa HATpUs U HUTpaTa cepedpa. 19.
[TonydyeHue HepacTBOPUMOTO THIPOKCHAA M B3aUMOJIEUCTBUE €ro ¢ kuciaotamu. 20. B3aumoneiicTBue
KHCIIOT ¢ OCHOBaHUAMHU. 21. B3auMoeiCTBHE KUCIOT ¢ OKCHUJIAMU METAJIJIOB.

22. B3auMoaeicTBUE KUCIOT ¢ MeTayuiaMu. 23. B3anMoaelicTBue KUCIOT ¢ coiiaMu. 24. B3aumMoneiicTBue
IIeJIoueH ¢ KuciaoTaMu. 25. B3aumoneiicTBue 1menodeii ¢ OKCHAaMHd HEMETalloB. 26. B3auMoercTBue
menouet ¢ comsimu. 27.1lonydeHre W CBOMCTBA HEPACTBOPUMBIX OCHOBaHMHU. 28. B3ammojeiicTBue
OCHOBHEIX OKCHJIOB C KHCIIOTaMu. 29. B3auMoieiicTBe OCHOBHEIX OKCHIOB ¢ BoAoii. 30. B3auMoaericTeue
KUCJIOTHBIX OKCHUIOB C IneiaoyamMud. 31. B3auMonelcTBHE KHUCIOTHBIX OKCHIAOB C Bomou. 32.
BzaumoneiictBue coiert ¢ kucimoramu. 33. BzanmopelicTBre coeli ¢ meinouamu. 34,

BsauMmogeiicTBue coiel ¢ coiaMu. 35.

B3auMozeicTBrue pacTBOpOB COJIEH ¢ METAJIIIAMHU.

[IpakTukym 2. CBOMCTBa PaCTBOPOB AJIEKTPOIUTOB

1.BpinonHeHre OnbITOB, IEMOHCTPUPYIOIIUX T€HETHUYECKYIO CBSI3b MEXK]y OCHOBHBIMH KJaccamMu
HEOPraHUYECKHX COCAMHCHHH.

Hrorosoe nosropenue (4 u)

Xumus. 9 kinace (68 )

PA3JIEJI L. Tema 1. OOrmiasi xapakTepUCTHKA 3JIEMEHTOB U XUMUYECKUX peakiuii (10 u)
[Iepnonnueckuil 3aKOH U NIEPUOIUYECKAs CUCTEMA XUMUYECKUX 21eMeHTOB 1. 1. MeneneeBa B cBere
YUEHHSI O CTPOCHHUH aTOMa, UX 3HAaUeHHUE. XapaKTEepPUCTUKA JIEMEHTA 10 €ro MOJIOKEHUIO B
MePUOINYECKOM cucTeMe xuMuueckux anemeHToB . . Menaeneea. CBoWCcTBa OKCHIOB, KHCIIOT,
OCHOBAaHHUH M COJIEH B CBETE TEOPUH JIEKTPOJIUTHUUECKONU JUCCOIUALMU U TIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUSI.

['eneTnueckue psabl METaIa U HEMETaJLIA.

[TonsTre o nepexo HbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUeCKUi psiji IEPEXOIHOTO IIEMEHTA.
Jlaboparopuslii onbiT. 1. [lomyuyeHue rupokcua IMHKA U UCCIIEIOBaHUE €0 CBOMCTB.

PA3JIEJI 11. Tema 2. Metamist (17 1)

[Tono>keHne MeETaJIOB B IEPUOJMUYECKON cHcTeMe XMMHMUYecKux 3iemeHToB [[. M. Menneneesa.
Mertannnueckasi KpUCTaJUIMUECKas pelieTka U MeTajulnyeckass XuMudeckas cBa3b. O0mue Qusndeckue
cBoiictBa MeTauioB. CIUlaBbl, MX CBONCTBA M 3HadeHHE. XHMHUYECKHE CBOICTBA METAUIOB Kak
BOCCTAHOBUTEJEH. OJNEKTPOXUMHUECKUH psAJl HaNpsHKEHUH METalJIoB M €ro HCIOJIb30BaHHE IS
XapaKTePUCTUKH XMMUYECKHX CBOMCTB KOHKPETHBIX MeTallIoB. Koppo3us MeTaninoB u criocoObl 60pb0bI €
Hel. MeTasuibl B TPUPOJIE U X CITOCOOBI TOJTYUEHHUS.

OO11ast XapakTepUCTHKA IIEIOUYHBIX MeTaJUI0B. MeTamsl B ipupoze. O61mue crnocoObl UX MOTyYeHHUS.
Crpoenne atoMoB. lllenounble MeTaIbl — MPOCThIE BEUIECTBA, UX (PU3NYECKHE U XMMHUECKHUE CBOMCTBA.
Baxuelimme coelnHeHMs ET0YHBIX METAIJIOB — OKCHJIbI, TUAPOKCU/IBI U COJIU (XJIOPHU/IbI, KapOOHATHI,
cyib(aThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM Xo3siiicTBe. Kanuiinbie ynoopeHus.

OOmrast xapakTepHCTUKa »HJIEMEHTOB TiaBHOM mnoarpynnsl Il rpymmel. CrpoeHue aTtoMmoB.
[lenoyHo3emMenbHble METaJIbl — MPOCThIE BEILIECTBA, UX (U3MUecKHMe U XUMHYECKHE CBOICTBa.
Baxkneimme coelMHEHUs LIETOYHO3EMENBHBIX METAJUIOB — OKCHUIBI, THIAPOKCHIBI U COJIU (XJIOPHUABI,
KapOOHaThI, HUTPATHI, CylbdaTel u pocdaTsl), X CBOMCTBA U MPUMEHEHNE B HAPOJIHOM XO341CTBE.

Amomununii. CtpoeHue aToma, (U3MYECKHMEe M XHUMHYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
CoenuHeHus aTFOMUHUS — OKCHJT ¥ THAPOKCHU/T, UX aM(OTEepHBIN XapakTep. BaxHei e com aTtoMUHU.
[IpuMmeHeHNEe antOMUHUS U €0 COETUHEHUH.

Kenezo. Ctpoenune aToma, pu3HUEeCKUE U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIeCTBa. | eHeTHIecKue
psansl Fe2+ u Fe3+. KauectBennsle peakunu Ha Fe2+ u Fe3+. Baxknelimme conu xene3a. 3HaueHHE )KeTe3a,
€ro COeIMHEHUH U CIUIaBOB B MPHUPOJIE U HAPOJHOM XO35HCTBE.

Hemonctpauuu. OOpa3mbl IMIENOYHBIX M HIEJTOYHO3EMENBbHBIX MeTamioB. OOpasiisl CIIIaBOB.
B3anmoneiicTBre HAaTpuUsl, TUTUS U KaJIblUsl ¢ BOJAOW. B3auMoelicTBue HATPUSL U1 MAarHHs C KUCIOPOJIOM.
B3aumopeiictBue MeramioB ¢ Hemetamiamu. [lonyduenne rugpokcuaos xenesa (II) u (110).

JlaGopaTtopHbie onbITh. 2. O3HaKoMIIeHHE ¢ oOpa3mamMu MeTaIoB. 3. B3auMoaeicTBue METaioB ¢
pacTBOpaMu KHUCJIOT U coineil. 4. O3HakomileHHe ¢ 00pa3liaMu MPHUPOJIHBIX COCAMHEHU: a) HaTpus; O)
KallblUsl; B) alllOMUHUSA; T) kene3a. 5. IlomyueHue ruppokcuia aarOMUHHUS U €0 B3aUMOJICHCTBUE C
pacTBOopamMH KUCIJIOT U 1enodel. 6. KauecTBeHHble peakuuy Ha MoHbI Fe2+ n Fe3+.

[Tpaktrueckas padota Nel. [Tonydenne coequHEeHNN METAJUIOB M U3yYE€HHE UX CBOMCTB.




PA3JIEJI I1I. Tema 3. HemeTamisl (27 4)

OO0mias xapakTepucTHKa HEMETAJUIOB: IMOJOKEeHHe B mepuoaunueckon cucreme JI. Y. Mennaeneena,
OCOOCHHOCTH CTPOGHHUSI aTOMOB, JJICKTPOOTPHUIIATETFHOCTh KakK Mepa «HEMETaUNTMIHOCTU», Pl
ANEKTPOOTPHUIIATETbHOCTU. KpHCTaInueckoe CTpOeHHE HEMETAIJIOB — MPOCTHIX BEMIECTB. AJUIOTPOIHS.
dusnueckue CBoCTBa HeMeTaIOB. OTHOCUTEIBHOCTD MOHATUN «METAILT», «HEMETAIL.

Bonopoa. Ilonoxenune B meproanueckod cucreme xumudeckux snemeHToB [. M. Menpgeneena.
Crpoenue atoma u MOJIeKyJibl. DU3MUECKHE M XMMHUYECKHE CBOWMCTBA BOAOPOJA, €r0 IOJyYEeHUE U
MIPUMEHEHHUE.

OO6mas xapakTtepuctuka ramoreHoB. Ctpoenue atomoB. I[IpocThie BemiecTBa, WX (U3HUYECKUE U
XuMHueckue cBoiicTBa. OCHOBHBIE COEIMHEHUS TaJOreHOB (TaJIOr€HOBOAOPOIBI M TallOTEHUIbI), UX
cBoiicTBa. KadecTBeHHas peakiusi Ha XJopua-uoH. Kpatkue cBeneHus o xjope, opome, prope u noze.
[IpMeHeHue rajJloreHoB U UX COSAMHEHU B HAPOJHOM XO3sIiCTBeE.

Cepa. CTpoeHue aToMa, ajsIOTPOIMs, CBOWCTBA U NPUMEHEHHE poMOUUYecKOil cepbl. OKCUABI cepbl
(IV) u (VI), ux momy4yeHue, cBoiicTBa U npumeHeHne. CepoBoOpoIHAsS U cepHUCTast KUcaoThl. CepHast
KHCIIOTA U €€ COJIM, X MPUMCHECHHE B HAPOJHOM X03siicTBe. KauecTBeHHas peakius Ha Cyab(haT-uoH.

A3zor. CTpoeHHe aromMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOCHHE, CBOMCTBA,
noixydyeHue u npumenenue. Conu aMMOHUs, WX cBoiicTBa W npumenenue. Oxcuapl azota (1) u (IV).
A30THasi KHUCIIOTa, €e CBOWCTBAa M MpHUMEHEHHe. HHutpaTbl M HUTPUTHI, MpoOIEeMa UX COJIEPKaHUSA B
CEJIbCKOXO035ICTBEHHON IPOAYKIIMU. A30THBIE y1OOpEHMUSL.

®ochop. CtpoeHnue aToMa, asIOTPONHs, CBOMCTBa Oenoro u KpacHoro ¢ocdopa, ux MprUMEHEHHE.
OcHoBuble coemuHeHus: okcuna (ocdopa (V), oprodochopras kuciora u docharer. DochopHbIe
yoopeHus.

VYrunepon. CrpoeHue aroma, ajuIOTPONHMs, CBOMCTBA AJJIOTPONHBIX MOAM(DUKALMMA, MpPUMEHEHHE.
Oxcupst yriuepona (II) u (IV), ux coiictBa u npuMmeHnenue. KauecTBeHHas peakiiusi Ha YIIEKUCIBINA Tas.
KapOonatsl: kanpuut, coga, mOTalll, UX 3HAYCHHE B MPUPOJIC U KU3HU uejoBeka. KauecTBeHHas peakius
Ha KapOOHAT-HMOH.

Kpemuuii. CtpoeHue aroma, KpUCTAJUIMYECKUN KpEMHHUH, €ro cBoicTBa W mHpuMeHeHue. OKcup
kpemuus (IV), ero npupoansie pazHoBUAHOCTU. CHIIMKATHI. 3HAUEHUE COSIMHEHUN KPEMHHUS B )KUBOW U
HeXuBOU npupoze. [IoHaTHe 0 CUIMKAaTHON MPOMBIIIIIEHHOCTH.

HemoncTtpanuu. OOGpasiisl TaIoTeHOB — MPOCTHIX BEIIecTB. B3anmoeiicTBie rajJoreHoB ¢ HaTpUeEM,
aTIOMUHUEM. BhITeCHEHHE XJIOpoM Opoma WM MOJa M3 PacTBOPOB UX CoJiei. BzaumoseincTBue cepol ¢
METaJUlaMH, BOJOPOJIOM U KHUCIOpPOJIOM. B3amMopeicTBME KOHILIEHTPUPOBAHHOM a30THOM KHUCIOTHI €
MeEbIO.

[Tornomenue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIIEHHE MeNIU U3 €€ OKCUA YIJIeM.
OO6pa3sibl MPUPOJIHBIX COSTUHEHUN XJI0pa, cephl, pocdopa, yriaepoaa, kpemuus. OOpa3iibl
BOXHEHIIINX I HAPOJIHOTO XO3sIMCTBA CylIb(paToB, HUTPATOB, KapOOHATOB, ocdaTtoB. OOpa3Ilsl cTEKIA,
KEpaMHKH, [IEMEHTA.

Jlaboparopubie ombIThl. 7. KauecTBeHHas peakiusi Ha XJopua-uoH. 8. KadecTBeHHas peakius Ha
cynbdart-uon. 9. Pacno3naBanue comneit ammonusi. 10. [TomydeHne yriekucaoro raza v €ro pacro3HaBaHHUe.
11. KauectBeHHas peakiusi Ha KapOoHaT-uoH. 12. O3HaKOMJIEHHWE C TPUPOAHBIMHM CHIIMKaTamu. 13.
O3HakoMJIEHUE ¢ TPOAYKIUEN CHIIMKATHOW MPOMBIIIJIEHHOCTH.

[TpakTuueckast pabota Ne2. [Tomyuenue, cobnpanue u pacrno3zHaBanue razon. [Ipaktudeckas pabota Ne3.
[TonydyeHue coeIMHEHNI HEMETAJUIOB U U3YYEHUE UX CBOMCTB.

PA3AEJIIV. ITPOEKTHAA JEATEJIBHOCTD (3 )

PA3JIEJT V.Tema 5. O600menne 3HaHUN 10 XUMHH. [I0ATOTOBKAa K TOCYAapCTBEHHOW WTOTOBOM
arrectarmu. (11 1)

®u3NYeCKUl CMBICT TIOPSAIKOBOTO HOMEpa DJIEMEHTa B MEPHOJMYECKOW CHCTEME XHUMHYECKUX
snemeHToB J[. . MenneneeBa, HOMEpOB MepuoAa U TPyHIbl. 3aKOHOMEPHOCTU W3MEHEHUs CBOMCTB
9JIEMEHTOB M HMX COCAMHEHWH B TEPHOJAX W TPYIIax B CBETE MPEACTABICHUH O CTPOCHHH aTOMOB
3JI€MEHTOB. 3HaYEHUE NEPUOJUYECKOTO 3aKOHA.

Turnbel XUMUYECKUX CBS3€M M THUIBI KPUCTALINYECKUX PEIIETOK. B3aMMOCBA3b CTPOEHUS U CBOWCTB
BELIECTB.

Knaccudukanus XuMHUECKUX PEeaKIHii 110 pa3InYHbIM MIPU3HAKaM (YHCIIO U COCTAaB pEearupyromux 1
00pa3yroIMUXCsl BEIIECTB; TETUIOBOW 3((EeKT; MCIONB30BaHNE KATAIN3aTOpa; HANPABICHUE; N3MCHEHHE
CTeTNeHEeH OKUCIICHUS aTOMOB).




HpOCTBIC U CJIOKHBIC BCIIICCTBA. Mertamiel u HeMeTaluIEL. | eHeTHUeCKHe pAaabl METAJlJIa, HEMCTAJJIA U
nepexogHoro Meramia. Okcuapl (OCHOBHBIC, aM()OTEPHBIC U KHCIIOTHBIE), THAPOKCUIBI (OCHOBAHMS,
amM(oTepHbIe TUIPOKCHU/IBI U KUCIOTHI) U COJIM: COCTaB, KilacCu(UKanus U 0011e XUMUYECKHE CBOMCTBA
B CBETE TCOPHHU DJICKTPOIUTUICCKOMN TUCCOIMAIINN U MTPEICTABICHHIA O MTPOIeccaX OKUCIICHUS -
BOCCTAaHOBJICHHSI.

Taﬁ.lmua TEM IO KJJacCaM € YKa3aHUEM KOJIHYECTBA YaCcoB

9 xiacc
Paznennl KoauuecTBO

YacoB

Bsenenue 11

IATOMBI XUMHYECKHMX DJIEMEHTOB 12

Kitaccudukanus XuMrUuecKuX peakiuii u Bemect. [IpocTeie BemecTBa 18

(CoenmuHeHUss XUMHYECKUX JICMCHTOB . MI3MEHEHUS ,[IPOUCXOISIIHE C

BEIIIECTBAMH )

PactBopenue. PactBopsl. Peakiiuu nonHoro ooMeHa u 27

OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU. DICKTPOIUTHICCKAS

TrCcoIraluys.

toro: 68

8 Kknacc
Pa3peanl KoanuyecTBO
JacoB

OO011as XapaKTepUCTUKAa XUMHYCCKUX YJIEMEHTOB M XMMHYECKUX PEaAKIIHi 6

MeTaib 18

HemeTtamsl 30

[TpoekTHAs NeATEIHHOCTh YIAITUXCS 3

O6061meHne 3HaHui o xuMuK. [10AroToBKa K rocy1apcTBEHHOM UTOTOBOM 11

ATTeCTalluu

Toro: 68

Ta6uuma padoT KOHTPOJIHPYIOUIEro XapaKkTepa (KOHTPOJIbHBIE, J1a00paTOPHbIE, IPAKTHYECKHE)

Knacc | KonTtponbHbIe [Tpaktnueckue | 3auer |AIMUHUCTpaTUBHBIN |[lnarnoctuuec
paboTsI paboThI MOHHUTOPHHT KHe paboThl

8 3 4 1 1 0
9 5 6 0 0 3




