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ITosicHUTeIbHAA 3anMCcKa

YuebHbIN npeaMeT «XUMHUs» BXOAUT B obpa3oBaresibHyt0 001acTh «EcTeCTBEHHO — Hay4Hble
TIpeIMEeThI».

[MporpaMma IO XWMHH /jIsi OCHOBHOM LIKOJBI COCTAaB/ieHa HAa OCHOBe aBTOPCKOHM YueOHOM
nporpammbl  O.C.I'abpuesnisin  «[IporpamMmma OcHOBHOTO 001jero obOpa3oBaHus. Xwumus. 8-9
Kmaccel». M.: [Ipoda,2020; (PI'OC); ocHoBHOH o6pa3oBaTe/bHOM MPOrpaMMbl OCHOBHOTO
obmero obpasoBanuss MBOY «YnbsiHoBckast COILD»

IManHast pabouasi mporpaMMa OpPHEHTHPOBaHa Ha WCIIO/b30BaHWE Y4YeOHMKOB IO XUMHU U
yueOHO-MeToAMueckux nocobuiit YMK, co3/jaHHBIX KOJUIEKTMBOM aBTOPOB TI07; PYKOBOZCTBOM
0O.C.I'abpuensHa.

OO1ue 11e/TH 0CHOBHOT'O 0011[ero 00pa30BaHusl C y4eToM crelu(prKH Kypca XuMHH

Llesn xMMHUYeCKoro 00pa30BaHUsi B OCHOBHOM I1IKOJIe (POPMY/IMPYIOTCS Ha HECKOIbKUX YPOBHSIX:
r7100a/bHOM, MeTamnpeIMEeTHOM, JIMYHOCTHOM M TIpeJMeTHOM, Ha ypOBHe TpeOOBaHMI K
pe3yJibTaTaM OCBOEHHS CO/IePKaHUSI MPeIMETHBIX TIPOrPaMM.

OcHoBHoOe 00111ee 0obpa3oBaHue - BTOpasi CTyIeHb obiriero obpa3zoBanusi. OfHON M3 BaKHEHILINX
3a7lay ITOrO 3Tara SB/SETCS TOATOTOBKA O0yuYaro[UXCs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOODY JKM3HEHHOTO W TpodeccroHanbHOro myTH. OOyuaromuecs JO/DKHbI HayYUTHCS
CAMOCTOSITEJTEHO CTaBUTh 1€MW ONpEeNATh TYTH WX AOCTI)KEHWS, WCIO/Ib30BaTh
NpUOOpeTeHHBbI B IIKOJIe OMbIT JesTeJbHOCTH B peanbHOW J>KW3HHW, 3a paMKaMH Yy4eOHOro
riporiecca.

['aBHBIE 11€/TM OCHOBHOTO 00111eT0 00pa30BaHUsI COCTOST B:

1. ¢opmMupoBaHMM 1I€JIOCTHOTO TIPE/ICTABJIEHHSI O MUPE, OCHOBAaHHOTO Ha NMPUOOpPeTeHHBIX
3HaHUSIX, YMEHUSIX U Criocobax /iesiTe/TbHOCTH;

2. TpuoOpeTeHHH OIbiTa pa3HOOOPA3HOH /e TeTbHOCTH, TIO3HAHUSI M CAMOTIO3HAHKS;

3. TIOATOTOBKE K  OCYIIECTBJEHHWIO  OCO3HaHHOTO  BbIOOpa  WHAWBH/YaTbHOU
obpa3zoBare/ibHOM MM PodeCcCUOHANbHON TPAaeKTOPHH.

Bospiiodi BK/IaA B [OCTWKEHHE TJIaBHBIX Lielieli OCHOBHOTO 001jero oOpa3oBaHUS BHOCHUT
u3yueHre xuMuu. KoTopoe mpu3BaHo 00eCrieunTh:

1. ¢opmupoBaHHMe cHCTEMbI XMMHUECKMX 3HAaHWH KaK KOMIIOHEHTAa eCTeCTBeHHO-HayuyHOM
KapTHUHBI MUDa;

2. pa3BUTHe JIMUYHOCTH OOY4YaloOIMXCs, WX HWHTeIeKTyaJjbHOe U  HPaBCTBEHHOE
COBEpIIIEHCTBOBaHWE, (OPMUPOBaHHWE Y HHUX T'YMaHUCTUYECKUX OTHOLIEHUH U
5KOJIOTUUEeCKH 1]e/1eco00pa3HOro MoBejeHs B ObITY U TPY/IOBOH JieaTe/IbHOCTY;

3. BBIPAOOTKY TOHMMaHMs OOIeCTBEHHOM MOTPeOHOCTH B DPA3BUTHU XUMHM, a TaKXKe
¢dopMupOBaHHE OTHOLIEHHS] K XHMHM KaK K BO3MOXKHOW obsactu  Oygayieit
TIPaKTHUECKOH [1eSITeIbHOCTH;

4. ¢dopmupoBaHue ymeHHil Oe30omacHOro oOpalrjeHusi C BeljeCTBAMH, HCIIO/Ib3yeMbIMU B
TIOBCEe/THEBHOM YKU3HHU.

LlenisimMu M3y4yeHusi XUMAW B OCHOBHOM IIIKOJI@ SIBJISTFOTCSI:

1. ¢opmupoBaHue y oOyuaroluxcsi yMeHHs BHETb M TIOHMMaThb IIeHHOCTh 00pa3oBaHWUs,
3HAUMMOCTb XMMHUYECKOTO 3HAaHUSl [/ KaKAOrO0 uYejoBeKa He3aBUCHMO OT €ero
npoeCCOHAIbLHON [IeSITeIbHOCTH; YMEHHUsl pa3ivuath (DakThl U OLIEHKH, CPABHUBATh
OL|eHOUHbIe BBbIBO/bI, BU/JETh UX CBSI3b C KPUTEPUSIMH OLEHOK U CBSI3b KPHUTEPHEB C
oripejie/ieHHON CUCTeMOMW LieHHOCTel, ¢hopMyaMpoBaTh U 0OOCHOBLIBaTb COOCTBEHHYHO
TIO3HULIHIO;

2. ¢dopmupoBaHre y 00yuarOLMXCsl IIeJIOCTHOTO TMPEeZACTaB/eHUs O MUPe U PO XUMHUH B
CO3[IAHUM COBPEMEHHOW eCTeCTBEHHO-HAayYHOW KapTWHBI MHUPA; yYMeHHs OOBSCHATh
00BEKThl M TMPOLIECChl OKPY’KaloLel [elCTBUTENLHOCTU — TPUPOJHOM, COLUAIbHOM,
Ky/IbTYPHOM, TEXHUUECKOH CpeJibl, UCTIOMb3Ys [/Isl 3TOT0 XUMHUUYeCKre 3HaHUS;

3. mpuobpeTeHre OOYYAIOIIMMUCSA OIbITA Pa3HOOOPA3HOW /1eSTe/IbHOCTH, TIO3HAHUSI U
CaMOII03HaHKs; K/IOUEBbIX HABBIKOB (K/IHOUEBBIX KOMIIETEHTHOCTEH), HWMERIUX
YHUBepCa/lbHOe 3HaueHWe /il pa3/MUHbIX BUJOB JeATeTbHOCTH: pelleHus Tpobsiem,



TIPUHSATHS PelleHu, TIOMCKa, aHaiu3a U 00paboTKM MH(pOPMary, KOMMYHUKAaTHBHBIX
HaBbIKOB, HAaBbIKOB H3MepeHHH, COTpyJHUUecTBa, Oe3omacHOro obpaileHus C
BellleCTBaMM B [TOBCeJHEBHOM >KH3HHU.
OcHoeHbIMU UdesiMu yueOHOTO rpeiMeTa XUMUS SIBJISTFOTCS:
O MarepuanbHOe eJUHCTBO BeleCTB eCTeCTBEHHOI'0 MUpPa, X FreHeTuUecKas CBsI3b;
O NPUYMHHO-C/Ie/|ICTBEHHbIE CBSI3U MEXZY COCTaBOM, CTPOEHUEM, CBOWMCTBaMH, MOIy4YyeHUeM U
NIpYMeHeHHeM BelleCTB;
O M03HABaeMOCTh BeleCTB U 3aKOHOMEPHOCTeN MPOTeKaHWs XMMUUeCKUX peaKLiUii;
O 0OBSICHSIIOIIAS M TIPOTHO3WPYIOIAsi POJIb TEOPeTHUYEeCKUX 3HAHUU A1 (aKTOIOrHUecKoro
MaTepuasna XMMHUH 3/IEMEHTOB;
O KOHKpeTHOe XUMMUecKoe COeIMHEeHHe KaK 3BeHO B HeMNpepbIBHOW 1ieny NpeBpalljeHui
BeLl|eCTB, yYacTBYIOLee B KDyTOBOPOTe XMMUYECKUX /IEMEHTOB U XMMUUECKOHN 3BOJIIOLIMY;
O 00BEKTUBHOCTh M TI03HABa€MOCTb 3aKOHOB TPUPO/bI; 3HaHWE 3aKOHOB XWMHU I103BOJISIET
YTpaBJ/IATh XUMUUYECKUMU TIpeBpallleHHs MU BeIleCTB, HaXOJAWTh 3KOJIOTHUeCKH Oe3oracHbie
Cr1ocoObI IPOU3BO/ICTBA M OXPAHBI OKPY KAIOLIel Cpe/ibl OT 3arpsi3HEHMS;
O B3aMMOCB$SI3aHHOCTb HayKH W MPAKTUKH; TpeOOBaHUs MPAKTUKU — JBWXKYILAsi CUIa Pa3BUTHS
HayKH, yCIIeXy MPAKTUKN 00YC/IOB/IEHBI JOCTYDKEHUSIMA HAayKH;
O pa3BUTHE XUMHWYECKOM HayKM W XUMM3alsi HApOJHOrO XO3fMCTBA C/Iy)KaT HHTepecam
yesoBeKa U oO0mectsa B Iie/iOM, WMEIOT T'YMAaHUCTUYECKWM XapakTep W TPU3BaHBI
CrIoCcoOCTBOBATh pelleHUI0 I1006aabHbBIX TTPobeM COBpeMeHHOCTH.
OTHU WiV peann3yroTCs IyTeM IOCTHKEHUs C/leIyIOLUX yesel:
¢opmupogaHue y yualmxcsi XUMUYECKOM KapTHHbI MUpa KakK OpraHW4YeckKOM 4YacTdh ero
LIeJIOCTHOM eCTeCTBeHHOHAayUYHOW KapTHHBI;
paseumue Ti03HaBaTebHbIX WHTEPeCOB, WHTe/UIeKTyalbHbIX U TBOPYECKUX CIOCOOHOCTeM
yualyxcsi B Ipoliecce U3yueHWss UMA XMMUUYEeCKOM HayKU U ee BKJ/IaJla B COBPEMEHHbIW HayuHO-
TeXHUUeCKUH Tporpecc;
¢popmuposaHue BaXKHENILINX JIOTUUECKUX OTepalyii MbIlUleHHusl (aHaiu3, CHHTe3, 00001eHue,
KOHKpeTHU3alusi, CpaBHEHWe W [Ip.) B TIpOL[ecCe M03HAaHUSI CUCTEeMbl Ba)KHEWIIMX TOHSATHH,
3aKOHOB Y TeOpHH O COCTaBe, CTPOEHUH U CBOMCTBaX XMMUYECKUX BeILeCTB;
gocnumaHue yoe)XIeHHOCTH B TOM, UTO MPUMeHeHHe ToyYeHHbIX 3HaHUM U YMeHUM 10 XUMUX
AB/sIeTC  OOBEKTUBHOM HeOOXOAMMOCTBIO [ijii  0e30macHOM paboThl C  BelllecTBaMH U
MaTepHuasiaMU B ObITY U Ha TIPOU3BO/ICTBE;
npoekmupoeaHue v peaau3ayusi BLIMyCKHUKaMH OCHOBHOW ILIKOJIbI JIMUHOW 0Opa3oBaTenbHOU
TpaeKTopuM: BbIOOp Tipodmiss oOyueHUsi B CTaplieid IIKoje WM TPOQeCcCHOHATbHOTO
oOpa3oBaTesbHOTO yUpeX/eHus;
oe/n1adeHue K/ItOUeBbIMU  KOMITeTeHLIMsIMU  (yueOHO-TI03HaBaTe/IbHbIMH, HWH(OPMAaLMOHHBIMHY,
1|eHHOCTHO-CMBIC/IOBBIMUA, KOMMYHUKATHBHBIMH)
OO01as xapaKTepUCTHKA y4eOHOro npeaMeTa XuMHs
B cootBercTBUY ¢ DefepanbHBIM rOCYJapCTBEHHBIM 00pa3oBaTe/ibHBIM CTaH[apTOM OCHOBHOTO
obiiero obpa3oBaHMs yuallydecsi AOJDKHBI OB/a/leTh TaKUMHU TI03HaBaTe/lbHbIMU Y4ueOHBbIMU
JeiCTBUSAMY, KaK yMmeHHe (OpPMy/IMpOBaTh MpobjeMy W TUIOTe3y, CTaBUTh LieJId U 3afauH,
CTPOUTH IIJIaHbI JOCTVKEHUS Liefleid M pellieHus OCTaB/IeHHbIX 3a/ay, MPOBOJUTh SKCIIePUMEHT
Y Ha ero OCHOBe /le/laTh BbIBO/bI U YMO3aK/IH0UeHus, Pe/ICTaB/sATh UX U OTCTauBaThb CBOKO TOUKY
3penusi. Kpome Toro, yuaiyecsi JO/DKHbBI OB/aJieTh NPUEMaMH, CBSI3aHHBIMM C OTpeie/ieHheM
TIOHSATHI: OrPaHWYMBATh UX, OMMCHIBATh, XapaKTepyU30BaTh U CpaBHUBATh. CrieZj0BaTe/IbHO, MPU
M3yueHUM XUMHUU B OCHOBHOW ILIKOJIe yuallldecsi AOJDKHBI OBJ/aZleTb yueOHBIMU [IeHCTBUSIMHU,
TI03BOJISIFOIIMIMH UM JIOCTHYb JIMUHOCTHBIX, TIPEIMETHBIX U MeTarnpeIMeTHbIX 00pa30BaTebHbIX
pe3ynbTaToB.OCO0EHHOCTH COjiep)KaHusi 00yueHusi XUMUU B OCHOBHOM IIKOJie 00YC/IOB/I€HBI
crielpYKOM XUMHUY KaK HayKH U TOCTaB/IeHHbIMHU 3afauamMyd. OCHOBHBIMYU NTPO0OIeMaMy XUMUN
SB/ISIIOTCAAU3YUYEHUE COCTaBa W CTPOEHUS BeleCTB, 3aBUCMMOCTHM MX CBOMCTB OT CTPOEHUs,
ToJIyueHre BellleCTB C 3a/laHHbIMU CBOWMCTBaMM, UCC/Ie[l0BaHUE 3aKOHOMEPHOCTe XMMHUUYEeCKUX
peaki1ii U MyTell ynpaB/ieH!s] UMU B Lie/IsIX [10/yYeHus BeleCTB, MaTepuasioB, SHePTUH.



[Tpennaraemoe mocobue 10 XMUMHY PAaCKpbIBAaeT BKJIaZ yueOHOTo mpeiMeTa B JOCTIDKeHUe Tieiel
OCHOBHOT0 00111ero o6pa3oBaHus 1 onpejiesisieT BaXKHeHIINe coJiep>KaTe/IbHble JTMHUY TpeiMeTa:
*  «BeIeCTBO» — 3HAHWE O COCTaBe M CTPOEHUH BeIeCTB, X CBONCTBAX U OMOIOTHMYeCKOM

3HAUEHUH;
* «XMMHUYeCKas peakllis» — 3HaHUWe O TIpeBpallleHUsIX OJHUX BeIlecTB B [Ipyrue,
yCJIOBUSIX TIPOTEKAHUsI TaKUX MpeBpallleHri U criocobax yripaB/ieHUs: peakiusiMH;
e «IIpUMEHEeHUe BeIleCTB» — 3HaHHEe W OIBIT 0e30MacHOTO OOpallleHusl C BeleCTBaMHU,

MaTepHaJiaMU U TIpolieccaMu, HeoOX0JUMBIMU B OBITY U Ha TIPOM3BO/ICTBE;

*  «sI3bIK XMMHH» — OTEPUPOBAHUE CUCTEMOW Ba)KHEWIIUX XUMHUUYECKUX TOHSITUM, 3HAaHUE
XUMHUUECKOM HOMEHK/IaTyphbl, T.e. UX Ha3BaHUs (B TOM UMC/Ie U TPUBHAJIbHBIE), BjlaZleHHe
XUMUUECKOW CUMBOJIMKOW (XUMHUUYeCKUMHU (oOpMylaMU W ypaBHEHUSIMU), a TaKxKe
TipaBU/Ia repeBo/ia MHPOPMALMK C eCTeCTBEHHOT'O si3bIKa Ha sI3bIK XMMUU U 00paTHO.

[TockonbKy OCHOBHBIE COZeprKaTebHble JIMHUW LIKOJBHOTO Kypca XMMUU TECHO TeperyieTeHsl.
B nporpamme coziep>kaHvie nipefiCTaB/IeHO He I10 JIMHUSM, a 10 pa3/ienam.

3HauWTebHOE MeCTO B COJIep)KaHMW Kypca OTBOAMUTCS XUMHUYECKOMY 3KcrnepuMeHTy. OH
no3BosisieT ChOpMHUpOBaTH y Y4YalUXCsl CrieljyarbHble TIpeJMeTHble yMeHHsi paboTaTh C
XUMUUECKUMU BeIeCTBAMU, BBIMOMHATL TMPOCTble XUMHUUECKUe OIbIThl, HAyuWTb WX
6e30macHOMY W 3KOJIOTUYeCKM TpPaMOTHOMY oOOpalljeHHI0 C BellleCTBaMA B ObITY U Ha
MPOU3BO/ICTBeE.

[pakTryeckue paboThI CTPYIIITUPOBAHbI B O/I0KW — XUMUUYECKHe MPAKTUKYMbl, KOTOpPbIe CJTy>KaT
He TOMBbKO CpEeACTBOM 3aKpelyleHWs yMeHUM W HaBbIKOB, HO U KOHTPOJSI KauecTBa UX
chopmrpoBaHHOCTU. [To cBOEMY yCMOTpeHHIO, a TaKKe UCXO/s, U3 BO3MOKHOCTEeH IIKO/JIbHOTO
KaOWHeTa XWMUH, YUUTE/b MOXXET W3MEHWTb W CTPYKTYPy TIPeACTaB/IeHHOTO0 B TIpOrpaMMme
MpaKTUKyMa, HarpuMep, YBeJWUWTh YMCJI0 JabopaTopHbIX paboT 3a cueT COKpalleHUust
JIeMOHCTpALU.

OTO BO3MOXKHO TIpM HeOO/bILIOW HAroJIHeMOCTH KJIAaCCOB B CeJIbCKUX IIKOJIaX, 0COOeHHO
Ma/IOKOMIIIEKTHBIX.

['naBHOe oT/MuMe mpejJiaraeMol NPOrpamMMbl 3aK/IHOUaeTCsl B JIBYKpPaTHOM yBeIWUYEHUH
BpPEMEHH, OTBEJIEHHOTO0 Ha H3ydeHHe pa3jena «MHorooOpasue BelecTB». OJTO CBSI3aHO CO
CTpem/ieHMeM aBTOPOB OCHOBATelbHO OTpabOTaTh BaXkKHEWIIMe TeopeThyecKhe TIO0I0XKeHUs
Kypca XMMHUM OCHOBHOM IIIKOJTbI Ha 60raTom (haKTOJIOTMUeCKOM MaTepyaie XUMHUU 3JIEMEHTOB U
00pa30BaHHbBIX MU BelI[eCTB.

MecTo yueOHOr0 npejMeTa B yueOHOM IUIaHe

B niporjecce ocBoeHusi mporpammbl Kypca XMMHM [/ OCHOBHOM LLIKOJIbI y4Yalljiecs: OB/a/leBatoT
YMEHUSIMH CTaBUTh BOTIPOCHI, HaO/MoaTh, OOBSCHATH, KiacCU(UIUPOBaTh, CpPABHUBATH,
MPOBOJMUTDL 3KCMEPUMEHT U MHTEepPIPeTHPOBaTh BbIBO/bI HA €r0 OCHOBE, OINpe/esisiTh UCTOUHUKU
XUMUUeCKol nH(bOopMalyy, TojayuaTh M aHa/M3UpOBaTh ee, a TaKKe TOTOBUTh Ha 3TOM OCHOBe
cobcTBeHHBIN MH(POPMAL[MOHHBIN TIPOJYKT, ITPe3eHTOBATh €ro U BeCTU AUCKYCCHIO.

[TporpamMma Kypca XUMHU ZIJI1 OCHOBHOM IIKOJ/IbI pa3pabaThiBasach C y4eTOM TepBOHAUYATbHBIX
rpe/iCTaB/eHUH, MOMYYeHHbIX yUyalllMMUCS B HauyaJbHOM IUIKOJIe MPY U3YUYEHUM OKpPY>Karollero
mupa. [IpesaraemMast mporpamMma, XOTsl U HOCUT OOIIeKy/IbTYPHBIN XapaKTep W He CTaBUT 3a/lauy
npoeCcCHOHaTbHOW TOATOTOBKM Y4YalllMXCs, TeM He MeHee, IO3BOJIIeT MM OINpeJe/nuThCsl C
BbIOOpOM TIpodusisi 0OyueHUs: B CTapiied IKosie. B mporpaMme mnpesycMOTpeHO pe3epBHOe
BpeMs, TaK KaK peasibHasi TIPO/IOJDKUTENBHOCTh Y4eOHOTrO rojia BCerjia OKasbIBaeTCsl MeHbllle
HOpPMAaTHBHOW. B CBf3U C mepexo/ioM OCHOBHOM LIKOJIbI Ha TaKyt0 (hOpMy UTOrOBOM aTTecTalyy,
Kak ['MIA, B Kypce npeJlyCMOTPeHO BpeMsl Ha IOJTOTOBKY K HeM.

YuebHOe cofiep)KaHKe Kypca XUMHUU BK/TIOYAeT:

Xumus. 8 knacc. 684, 2u B HeJesTto

Xumus. 9 kacc. 68 4, 24 B HeZiesnto

HOnst peanuzariuu paboueii mporpamMMbl B yuebHOoM T1laHe MBOY «YnbsHoBckas COII»
BbIZlesieHO 44 (Bcero Ha mepuof oOyueHMs ) 1o 2uaca B HeZieqro ¢ 8 1o 9 Kijacc, BCero B rof
136u. YueGHbIN roj B 8- 9 Kjlacce paccurTtaH Ha 34 HeJenu



Astopckas yue6Hast iporpamma O.C.T'abpuensin «[TporpaMma 0CHOBHOTO 0011jeT0 0Opa30BaHusI.
Xumust. 8-9 knaccel». M.: [Ipoga,2012. (PI'OC);
IleHHOCTHBIE OPHEHTHPBI CO/leP)KaHUsI YUeOHOr0 mpeMeTa XHMHUS
LleHHOCTHBIE OPHUEHTUPBI KypCca XMMUW B OCHOBHOM 1IIKOJIE OTIpe/Ie/IsIFOTCs CrielUKON XUMUU
Kak Haykd. [loHSTHE «I[eHHOCTH» BKJIFOUAeT eJUHCTBO OOBEKTUBHOTO (caM OOBeKT) u
cyObeKkTUBHOrO (OTHOLIeHWe CyOBeKTa K OO0BeKTy), TMO03TOMy B KauecTBe ILIeHHOCTHBIX
OPUEHTHPOB XUMHUYeCKOro 00pa30BaHUs BBICTYIAIOT OOBEKTHI, M3yuaeMble B Kypce XMMHH, K
KOTOpOMY y 00yuaroiuxcst popMUpyeTcs LieHHOCTHOe OTHolleHHWe. [Ipy 3ToM Befyliyt0 poJib
WTpaloT T03HABaTe/bHbIe L[eHHOCTH, TaK KaK JaHHbIM yueOHBIN IpegMeT BXOAWT B TPYIIITY
TpeJJMeTOB T103HABATE/ILHOTO 1[MK/a, TIJlaBHasi LeJib KOTOPBIX 3aK/IHOYaeTcsi B U3y4YeHUU
TIPUPO/JBI.
OcCHOBY TIO3HaBaTe/NbHBIX 1[eHHOCTeH COCTaB/SIOT Hay4yHble 3HaHWs, HaydHble MeTO/bI
TI03HAHUS, a LIEHHOCTHBIE OpPHeHTaLuH, (GopMHpyeMble Y 00yJaroIyXcsl B TPOLIeCce M3yueHust
XUMUH, TIPOSIBIISIFOTCSL:

e B TIPU3HAaHWM [|EHHOCTM HAyYHOrO 3HAHUs, €ero MpakTUUeCKOM 3HaYMMOCTH,

JIOCTOBEPHOCTH;
* B LIEHHOCTH XMMHWUYECKMX METO/I0B MCC/Ie/J0BaHNs )KUBOM U HEXKUBOU MPUPO/b;
* B TIOHMMaHUM CJOXXHOCTA M TIPOTUBOPEUMBOCTH CAaMOT0 TIpoljecca TIO3HAaHUsS Kak
M3BEYHOr0 CTpeM/ieHus1 K VicTuHe.

B kauectBe 0OBEKTOB IleHHOCTel TpyZAa W ObiTa BBICTYIAIOT TBOpYeCKasi CO3MjaTesibHast
JlesITeIbHOCTD, 37I0POBbIM 00pa3 >KM3HH, a LeHHOCTHbIE OPHEHTALMU COJieP>KaHHUs Kypca XUMUH
MOTYT pacCMaTpUBaThCs Kak (hOpMUpPOBaHUE:

*  YBa@)XWUTE/JBbHOTO OTHOILEHUS K CO3U/aTe/IbHOM, TBOPUECKOU [1esiTe/TIbHOCTH;

e TOHMMaHUsI HeOOXOUMOCTH 3/J0pPOBOT0 0Opa3sa >KU3HU;

e moTpeOHOCTM B 0€3yC/IOBHOM BBITIOJTHEHUM TIpaBW/I 0e301MacHOr0 HWCTOIb30BaHUS

BeIlleCTB B MOBCEe/IHEBHOM XKU3HU;

e  CO3HaTe/NBHOTO0 BbIOOpa OyAyIe MpodecCHoHaNTBHON AesTeTbHOCTH.

Kypc xumun 0671a/iaeT BO3MOXKHOCTSMU i (POPMUPOBaHUSI KOMMYHUKATHBHBIX 1[€HHOCTeH,
OCHOBY KOTOPBIX COCTABJISIFOT TPOLIeCC OOIeHHs], TPaMOTHast peub, a L[eHHOCTHbIE OPHEeHTAL!
HarpaBJ/ieHbl Ha BOCITUTaHUE Y YUall[UXCs:

e TPaBWIBHOIO UCIO/Ib30BaHUSI XUMUUECKOW TEPMUHOJIOTUH U CUMBOJIMKUY;

e TOTPeOHOCTM BeCTHM [JHUAaJor, BBICAYIIMBATH MHEHHe OIMOHeHTa, Y4acTBOBAaTh B

JMCKYCCHU;

*  CIOCOOHOCTU OTKPBITO BhIpaXKaTh U apTyMEeHTHUPOBAaHHO OTCTaWBaTh CBOIO TOUKY 3peHUSsI.
YueOHbIN TpegMeT «XUMHUs», B COZep)KaHUM KOTOPOTO BeAYILIMM KOMIIOHEHTOM SIBJISIFOTCS
HayyHble 3HaHWS W HayyHble MeTO/Ibl TIO3HaHWsl, T03BOJISIeT He TOJIbKO (hOpMHpOBATH Y
yUalXcsl Le/IOCTHYI0 KapTWHY MHPa, HO U TpoOyXJaTb Y HUX 3MOLIMOHAIbHO-IIEHHOCTHOE
OTHOILIIEHWe K H3yyaeMOMYy MaTepuasy, COo3/aBaTh YC/IOBUSI AJisi (DOPMHUPOBAHUSI CHUCTEMBI
L|eHHOCTel, OTIpe/ie/IsIFoILe TOTOBHOCTh: BBIOMpATh OTIpe/ie/IeHHYH0 HallpaB/IeHHOCTD /1eHCTBUI;
JleficTBOBATh Orpe/ie/ieHHbIM 00pa30M; OLleHMBAaTb CBOM JIeMCTBUS U [IeNCTBUS APYTUX JTH0/iel 110
Ooripe/ie/IeHHbIM L[JeHHOCTHBbIM KPUTEPHUSIM.

OCHOBHBIM pe3y/bTaTOM TI03HaBaTeJbHOIO OTHOIIEHUSI K MUPY B KYJIbType SIBJ/ISI€TCS
yCTaHOB/IEHWE CMbIC/Ia W 3HAUeHHWSl COJiep>KaHWs OOBEKTOB M SIBI€HWM MpPUPOAbL. Takum
o6pa3owm, ro3HaBaresbHasi (yHKLYs yueOHOTro rpeMeTa « XUMUSs» 3aK/TH04aeTcsi B CIIOCOOHOCTH
ero Cofiep’kaHusl KOHLIEHTPUPOBaTh B ce0e KaK 3HaHMSI O BeIeCTBaX W XUMUUYECKUX SIBJIEHUSX,
TaK Y No3HaeamesibHble YeHHOCMU:

OMHOWEHUS K:

XUMHAYEeCKUM 3HaHUSIM KaK OJ[HOMY M3 KOMITOHEHTOB KY/IbTyphbl uejioBeKa Hapsily C
JPYTMMH eCTeCTBeHHOHayUHbIMU 3HaHUSIMH, eJUHOM pa3BUBalOLeNCsl CUCTEME;

OKpY’KarollleMy MUPY KaK MUPY Bell[eCTB U MPOUCXOASIIMX C HUMH SIBJIEHUH;

M03HaBaTe/JbHOW [eSTeJIbHOCTH (KaK TeOPeTUYEeCKOM, TaK M SKCIepPUMEHTaJbHOW) Kak
WCTOYHHUKY 3HAHUM;



NOHUMAHUSI:

00BeKTUBHOCTA M [JOCTOBEPHOCTH 3HAHUM O BellecTBaX M TPOUCXOJAIIMX C HUMU
SIBJIEHUSIX;

CJIO)KHOCTU U OeCKOHeYHOCTH TIpoliecca Mo3HaHUs (Ha TpuMepe WCTOPUM XUMHUUeCKHX
OTKPBITUI);

JIeCTBUST 3aKOHOB TIPUPO/Ibl U HEOOXOAMMOCTH MX yueTa BO BceX cepax JesiTe/TbHOCTU
YeJIoBeKa;

3HaueHUs XUMWUYeCKUX 3HaHWM JJisi pellleHUsi T00aqbHBIX TpoOseM uesioBeuecTBa
(oHepreTMyeckoi, CbIpbeBOM, MPO/IOBO/ILCTBEHHOM, 3[0pPOBbsi W [IO/TOJIETUSI UesloBeKa,
TeXHOJIOTMUeCKUX aBapui, rinobaabHOM 9KOM0THUH U Jp.);

Ba)XHOCTH HAayYHBIX MeTO/IOB TI03HaHWs (Hab/IF0/1eHNs, MO/IeTMPOBaHKSs, SKCIIepUMeHTa 1
JIp.) MHpa BellleCTB U peakLyi.

Pacimpenue cdep uesioBeyeCcKOU JesaTe/lbHOCTH B COBPEMEHHOM COLIMyMe Hen30eXHO
B/eueT 3a coboil Heo6XoAUMOCTh (DOPMHUPOBAHMSI Y yuallluXCsl KyJbTyphl TPyZa U ObiTa mpu
u3yueHHMM Ji0OOro  yuyeOHOrO TIpeaMeTa, KOTOpPOe HEBO3MOXKHO 0e3  BK/IFOUEHUS
COOTBETCTBYIOLIUX YeHHOCmel mpyda u bbima B cofiepkaHre yueOHOro rpeziMera « XUMUsI»:

OMHOWEHU K:

TPYZIOBOM JesiTeIlbHOCTU KaK eCTeCTBeHHOW (PU3huecKold U UHTe/IeKTyalbHOU
noTpeOHOCTH;

TPY/Y KakK TBOPUECKOM JiesiTelTbHOCTH, TI03BOJISIIOLLeN TPUMEeHSITh 3HaHHs Ha MPaKTHKe;

NOHUMAHUs1 He06Xoo0uMoCcmu:

yueTa OTKPBITBIX M HW3yUeHHbIX 3aKOHOMEPHOCTel, CBeJeHW O BelllecTBaX U MX
TIpeBpallieHHsIX B TPYJOBOM [1esITe/IbHOCTH;

TOJTHOM peanu3alui (pU3NUecKMX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HaHWM, yMeHHH,
CrocoOHOCTel TIPH BLITIOJIHEHWH KOHKPETHOTO BHZIa TPY/OBOM /lesiTe/TbHOCTH;

COXpaHeHusl U TIoA/iep)KaHusi COOCTBEHHOTO 3/10POBbsI U 3/J0POBbSI OKPY>KalOIIUX, B TOM
Yuc/ie MUTAHKS C YUeTOM COCTaBa U SHepreTUUecKou LieHHOCTH MUILY;

cobmofieHnss TipaBu  0e30MacHOro0  MCIOJIb30BaHUs — BelllecTB  (JIeKapCTBEHHBIX
TIperaparToB, CPeACTB ObITOBOM XMMHWH, MECTULU/O0B, TOPIOUYe-CMa30YHbIX MaTeprasioB U fp.) B
TIOBCe/JHEBHOM JKU3HM;

OCO3HaHUsl [IOCTVD)KEHHUs] JIMYHOTO YycCliexa B TPY/JOBOM [ledTelbHOCTH 3a CueT
CcOOCTBEHHOM KOMIIETEHTHOCTU B COOTBETCTBUH C COL[MA/IbHBIMU CTaHjapTaMH U TIOC/IeYOLUM
COLMaTbHBIM OZI00peHreM JOCTYDKeHHMM HayKd XUMHAM U XHMHUYECKOTO TIPOM3BOACTBA [JIsI
pa3BUTHSI COBpEMEHHOT0 0011iecTBa.

OmnbIT 3MOLMOHA/IBHO-L{EHHOCTHBIX OTHOLIEHWH, KOTOPbIM yuallydecsi MOJyyaroT IpU
M3yueHUM Kypca XWMHU B OCHOBHOW IIIKOJe, CMOCOOCTBYeT BBICTPAaMBaHUIO WMH CBOeH
JKA3HEHHOW MO3ULIUHU.

CojiepkaHue yuebHOTO TpejMeTa BK/IF0YaeT COBOKYITHOCTb HPABCMBEHHbIX YeHHOoCmell:

OMHOWEHU K:

cebe (oco3HaHMe COOCTBEHHOTO [IOCTOMHCTBA, UYBCTBO OOIL[ECTBEHHOrO JIO/ra,
JUCLIMIVIMHUPOBAHHOCTb, UeCTHOCTb M NIPaBJUBOCTb, IPOCTOTa U CKPOMHOCTh, HETEPIHUMOCTb K
HecrpaBe/[/IMBOCTH, TIpU3HaHHe HeoOX0AUMOCTH CaMOCOBEpILIeHCTBOBaHMUS);

JpyTUM mmofsM (TyMaHu3M, B3aUMHOE YBaXKeHHEe MeX[y JII0[bMH, TOBapHILlecKas
B3aMMOIIOMOIIb U TpeOOBaTeNbHOCTb, KOJIJIEKTUBU3M, 3a00Ta O [JPYTrUx JIOJSX, aKTUBHOE
pearvpoBaHre Ha COOBITHS (efepasbHOTO, PEerMOHATBHOTO, MYHHULMIIATBHOTO YPOBHEH,
BBINOJIHEHWe 0011eCTBeHHBIX MTOpYUYeHU);

cBoeMy TpyZAy (ZoOpocoBecTHOe, OTBETCTBEHHOE WCIIOJHEHHEe CBOWX TPY/OBBIX H
yueOHbIX 00si3aHHOCTel, pa3BUTHe TBOPYECKMX Hauajl B TPY/IOBOM JesTeNIbHOCTH, TpU3HaHUe
Ba)KHOCTHU CBOET0 TPyZa U pe3y/bTaToOB TPY/a APYrUX JItOen);

npupozie (6Gepe>kHoe OTHOIIeHHWe K ee OOraTCTBy, HeTepriUMOCTb K HapyIIeHUsIM
5KOJIOTUUECKMX HOPM M TpeOOBaHHWH, 3KOJOTWYEeCKHM TPaMOTHOE OTHOILIeHHWe K COXPaHEeHHIO



rugpocdeprl, atMocdepsl, MOUBbI, O6UOChephl, UeOBEUECKOT0 OpraHu3Ma; OIleHKa AeWCTBUS
BOTIPEKH 3aKOHaM TPUPO/IbI, IPUBO/SILAs K BO3HUKHOBEHHIO I7100a/1bHBIX Mpo0ieM);

NOHUMAHUs1 HeobXooumocmu:

YBa)KUTE/IbHOT'O OTHOLLIEHUS K IOCTH)KeHHSIM 0TeUeCTBeHHOM HayKH, UCC/Ie[J0BaTeIbCKOM
JlesiITeIbHOCTU POCCUMCKUX YUeHBIX XUMHUKOB (IIaTpUOTUYECKHe UyBCTBa).

O6pa3oBaHue npe/icTaB/ieHul, HopMrUpoBaHUe MOHATHI B 00yUeHUH XUMHU TPOUCXOAUT
B TMpoljecce KOMMYHMKALIMM C MCII0/Ib30BaHWEM He TOJIbKO €eCTeCTBEHHOIO $3blKa, HO U
XUMHYeCKUX 3HAKOB, GOpMYyJI, ypaBHEHHI XUMHUUeCKHUX peakiiii, 0603HauaroInx 3T BeljecTBa
U SIBJIeHUs], T. €. XUMHUEeCKOro si3blka. Takum o0pa3oM, yueOHbIN rpeaMeT << XUMUSI>> UMeeT
OosibIIIMie BO3MOXXHOCTH [ij1s POPMHUPOBAHUS Y YUAIUXCsl KOMMYHUKAMUGHBIX YeHHOCmell:

He2amueH020 OMHOWEHUS! K:

HapylleHUI0 HOPM si3blka (eCTeCTBEHHOTO M XWMHYEeCKOTrO0) B Ppa3HbIX HCTOYHHKAxX
nHbopMaluu (nutepatrypa, CMU, VHTepHeT);

3aCOpeHHI0 peuy;

NOHUMAaHusi Heobxooumocmu:

TIPUHSATHS Pa3/IMUHbIX CPeJCTB U NIPHeMOB KOMMYHUKALUK;

T0JTyueHHs1 MH(POPMaLMY U3 pa3/IMUHbIX HCTOYHHKOB;

apryMeHTHPOBaHHOW, KPUTHMUECKOW OLleHKU WH(OpMaliH, MOMyueHHONW M3 pa3/MuHbIX
VICTOYHVKOB;

Co00IIeHHsT TOYHOU M JOCTOBEPHOM MH(MOPMaLUH;

SICHOCTH, [JOCTYIHOCTH, JIOTUYHOCTH B 3aBUCHMOCTH OT L{eJIM, TIOJTHOThI WM KPaTKOCTU
W3/10)KeHrs1 THpopMaLny;

CTpeMJIeHHs TIOHSTb CMBICT 0Opall[eHHOM K uesioBeKy peud (yCTHOW U MUCbMEHHOM);

BeJleHUs1 Juasnora /il BbISBJ€HUs pa3HbIX TOYeK 3peHMsi Ha paccMaTpUBaeMyHo
MH(pOpMaLMIO, BbIp&XEHUs! JIMYHBIX OLIEHOK U CY)XK[eHWH, TNPUHATHS BbIBOJA, KOTOPbIN
¢dbopmupyeTcs B rpoLjecce KOMMYHUKALUK;

NpeJbsB/IeHUs]  CBUJETeNIbCTB  CBOeM  KOMIIETEHTHOCTM U KBalM(UKaLMU 110
paccMaTpuBaeMOMY BOTIPOCY;

yBaKeHHs], TIPUHSATHS, TIOA/EeP)KKH CYIIeCTBYIOIIMX TPaAWuLMiA M OOIIMX HOPM sI3bIKa
(ecTeCTBEHHOI0 ¥ XMMHUUECKOT0);

CTpeMJIeHUs] TOBOPUTb, MCII0/Ib3ysl M3yuyaeMble XUMHUECKHWe TepPMUHbI U TOHATHS,
HOMEHK/aTypy HeopraHMyeCcKMX W  OpraHM4YeCKMX BeIeCcTB, CUMBOJbI,  (HOpMYJIbI,
MOJIEKY/ISIPHbIe U MIOHHbIE YPaBHEHUSI peakLivi.

st hopMUpOBaHMSI JYXOBHOM JIMUHOCTH TIpEXZAe BCero HeoOXOAMMO pa3BUBATh
5CTeTUUYECKOe OTHOLIeHHe YesoBeKa K [|eMCTBUTE/IbHOCTH, TBOPYECTBO U COTBOPUYECTBO IpPH
BOCIIPDUSITUM 3CTETHUUECKUX SIB/IEHUM, KOTOPBIMM B KypCe XHMHMM MOTYT COYXXUTh: TNPUpOJa
(MyHeparnbl); W3fenus, U3roTaB/lMBaeMble Ye/lOBEKOM M3 pa3/W4HbIX BelleCTB M MaTepHhasioB
(toBesiMpHBIE yKpallleHWsl, TIAaMSATHUKKA apXUTEeKTypbl U T. [.). XHAMHUSI TI03BOJISIeT TaKKe
dhopMHpoBaTh NMOTPEOHOCTH

yesioBeKa B KpacoTe U JleATe/IbHOCTH 110 3aKOHaM KpacoThl, T. €.

scmemuuecKue YeHHOCmu:

Nno3umugHoe 4y8CMeeHHO-YeHHOCMHOe OMHOWeHUe K:

OKpy>KarollleMy MHpPY (KpacoTa, COBEpLIEHCTBO U TapMOHMS OKpY’Karolleil NpUpOAbl U
KOCMOCa B LIeJIoM);

NpUPOJHOMY MHDY BeIllleCTB M WX T[peBpalljeHWid He TO/NIbKO C TOYKU 3peHust
ToTpebuTessl, a KaK K UCTOUHHUKY TIPEeKPacHOT0, TapMOHUYHOTO, KPACHUBOTO, TTOIUMHSOIIETOCS
3aKOHOMEPHOCTSIM, [POIOPLMOHA/JILHOIO (Ha IIpYMepe B3aUMOCBSI3W CTPOEHUSI U CBOWCTB
aTOMOB U BelL|eCTB);

BBIIIOJIHEHUIO yueOHBIX 3a7au KaK K TIPOLeCCy, [OCTaBJSIFOILEMY 3CTeTHUYEeCKoe
yZI0OBO/IbCTBHE (KpacuBOe, U3SIIL{HOe pellieHre WK J0Ka3aTe/lbCTBO, IPOCTOTa, B OCHOBE KOTOPOM
JIeXKUT TapMOHWUS);

NOHUMAHue Heobxooumocmu:



n300pa’keHWs] WCTHHBI, HAYYHbIX 3HAaHWM B UYBCTBEHHOW Qopme (Hampumep, B
TIPOM3Be/IEHUSIX MCKYCCTBA, TMOCBSILIEHHBIX HAYYHBIM OTKPBITHSIM, YUeHbIM, Bell[eCTBaM U UX
rpeBpalleHusIm);

TIPUHSATUST TParMyeckoro Kak /paMaThuueckoi ¢opmbl BbIpaKeHUsT KOH(DIMKTA
HeTNPUMUPUMBIX TTPOTUBOMO/IOKHOCTeN, UX CTOJKHOBeHUs (Ha TpUMepe BbIAAIOIIMXCS HayUHbIX
OTKPBITHM, KOH(JIMKTa UyBCTBA U [[0JITa, 0011[eCTBa U JIMYHOCTH, PeasbHOCTH U U/ieasa).

Takum 0bpa3om, coziep)kaHre Kypca XMMHAW OCHOBHOM IIIKOJTbI TI03BOJISIET CPOPMUPOBATh
y yuallldxcs He TOJIbKO Tl03HaBaTesbHble L[eHHOCTW, HO U Jpyrue KOMIIOHEHTbI CHCTeMbI
1[eHHOCTeM: Tpy/ia ¥ ObITa, KOMMYHUKAaTHUBHbIE, HDABCTBEHHBIE, 3CTETUUECKHE.

JIMUHOCTHBIMH Ppe3y/IbTaTaMM H3yUeHUs TpeaMera «XUMHS» B 8 Kjacce SIB/ISIOTCS

c/ieayrollye YMeHust:

® 0CO3HaBaTb €JWHCTBO M LeJIOCTHOCTh OKPY’Kalolllero MHpPa, BO3MOXXHOCTH €ro
TI03HAaBaeMOCTH ¥ 00BSICHUMOCTH Ha OCHOBE [IOCTV)KEHUH HayKW;

® [IOCTeNeHHO BBLICTPaMBaTh COOCTBEHHOE LIeJIOCTHOE MHPOBO33pDeHHe:  0CO3HaBaThb
NMoTpeOHOCTh YW TOTOBHOCTH K caM000pa30BaHHIO, B TOM YWCIe W B pPaMKax
CaMOCTOSTe/TbHOW J1esITe/IbHOCTH BHE IIKOJIbI;

® OIleHMBaTh >KU3HEHHbIE CUTYal[UM C TOYKHM 3peHusi Oe3ormacHoro obpasza >KU3HU U
COXpaHEeHUs1 3[J0POBbS;

® OL|eHMBaTh KOJIOTUYECKUI PHUCK B3aUMOOTHOIIIEHUI uesioBeKa 1 TIPUPO/IbI.

* (QopmHpOBaTh 3KO0JIOTHUYECKOE MBIILJIEHHe: YMeHHe OLleHHMBaThb CBOIO JeSITe/IbHOCTb U
TIOCTYTKY JIPYTUX JII0Ziell C TOUKU 3peHUsi COXpaHeHUsT OKpY’Karolleil cpe/ibl - rapaHTa
YKU3HU 1 bJ1aronosyuusi ao/ieit Ha 3emre.

MeranpeaMeTHbBIMH pe3y/bTaTaMUd U3yueHUs] Kypca «Xumusi» sBseTcs (pOpMUpOBaHUe
yYHUBepCanbHBIX yueOHbIX AeiicTBuid (Y'Y /).
Peaynamughbie YY/I:

® CaMOCTOsITe/IbHO OOHapy»XuBaTh U (POpMy/MpoOBaTh yueOHy TMpobieMy, orpesensTh
11e/1b yueOHOMU JiesITe/TbHOCTH;

® BBLIIBUraTh BepCUU pellieHUs MpoOsieMbl, 0CO3HaBaTh KOHEUHBIN pe3yJbTaT, BbIOMpATh
13 Tpe/IJI0’KeHHBIX U UCKATb CaMOCTOSITe/IbHO CpeZCTBA [JOCTYKeHUS 1ie/iu;

® COCTaB/ATh (MHAUBU/YaJbHO WK B TPYIITe) TUIaH pellieHus po0ieMsl;

e paborasi MO TUIaHy, CBepSTb CBOUW MAEWCTBUS C IIeJIbF0 M, TIPU HeOOXOAMMOCTH,
WCTIPaBJIATh OLIMOKHA CaMOCTOSITE/ILHO;

® B JMajiore C y4uTe/lieM COBEPIIEHCTBOBAaTh CAMOCTOSITE/TbHO BhIpabOOTaHHBIE KPUTEPUU
OLIeHKH.

Io3HasamenbHble YY/I:

® aHa/IM3MpOBaTh, CpPaBHMBATh, KaaccUUIMpoBaTh W 000011aTh (akTbl U sIB/IEHUS.
BLISIBASITE PUUMHBI U CJI/ICTBUS TPOCTHIX SIBJIEHUM.

® OCYILIeCTB/IATh CpaBHEHWe, KaacCHU(UKAL[|I0, CaMOCTOSTe/TbHO BbIOMpasi OCHOBAaHUSI U
KpPUTEPUH [l yKa3aHHBIX JIOTUUeCKUX OTepaLiuii;

® CTPOWUTH JIOTUUECKOE pacCy’K[eHWe, BKI/IIOUAIOL[ee YCTaHOB/IEHWE TMPUUYUHHO-
C/IeICTBEHHBIX CBSI3€M.

® Co3JaBaThb CxemMaThuecKhe MOZe/ C BblJie/IeHUeM CYIeCTBEHHBbIX XapaKTepUCTUK
oOBbeKTa.

® COCTaBJ/SATh TE3UCHI, pa3/IMUHbIe BU/IbI MJIAHOB (TIPOCTBIX, CJIOXKHBIX U T.I1.).

* mpeoOpa3oBbIBaTH MH(GOPMALMIO W3 OFHOTO BH/A B JPYrou (Tabiuily B TEKCT U TIp.).

® yMeTb OMpeZiesisiTb BO3MOXHbIe MCTOUHUKK HeOOXOAWMBIX CBeJleHWH, TPOU3BOJUTH
MOUCK UH(OPMAaLUU, aHaIM3UPOBAaTh U OL|eHUBaTh €€ J0CTOBEPHOCTh.

KommyHukamuegHble Y Y]I:

CamocTosITeTbHO OpPraHW30BLIBaTh yueOHOEe B3aUMO/IeMCTBHE B TPyIIe (OmpezessTh o0Iue
L|e/1, pacrpesie/siTb POy, JO0roBapyuBaThCs APYT C APYTOM U T.J.).
IInanupyembie pe3y/ibTaThl 0CBOEHHS YUeOHOT0 MpeAMeTa




HestenbHOCTL  00pa30BaTe/IbHOTO yupexaeHuss o01iero obpa3oBaHus B OOyYeHUH XUMUU
JO/DKHA OBbITb HampaBjeHa Ha /JOCTKeHWe OO0yuarolMMUCS —CJieIVIOIIMX JTMYHOCTHBIX
pe3y/IbTaToB:

1. B LIEHHOCTHO-OpPUEHTALIMOHHOW C(epe - UyBCTBO FOPAOCTH 3@ POCCUMCKYI0 XMMHUUECKYIO
HayKy, TyYMaHW3M, OTHOILIeHWe K TpYyAYy, LieleyCTpeM/IeHHOCTb, CaMOKOHTPO/Ib U
CaMOOL|eHKa;

2. B TPYy[OBOM cdepe - TOTOBHOCTh K OCO3HAHHOMY BLIOODPY ZAasbHeliieil o6pa3oBaTenbHON
TPaeKTOPUU;

3) B no3HaBaTe/bHON (KOTHUTHMBHOM, UHTe//IEKTyalbHON) cepe —MOTHBALIMS YUeHUsl, YMeHUe
yHpaBJ/isiTb CBOEH M03HABaTe/IbHOU [1eATeIbHOCTBIO.

MeranpeaMeTHBIMH pe3y/IbTaTaMM OCBOEHUS BbIMTyCKHUKAMU OCHOBHOMW IIKOJIbI ITPOrPaMMbl
110 XUMUHU SIBJISIIOTCS:

1. BrajileHWe yHMBepCa/NbHBIMA  €CTeCTBEHHO-HAYUHBIMH  CII0CO0aMM  [1eSITeTbHOCTH:
HabrofleHre, U3MepeHHWe, 9SKCIIepUMEHT, Yy4yeOHOe HCC/ie[iloBaHUe; PUMeHeHHe
OCHOBHBIX METO/IOB MO3HaHUS (CUCTeMHO-MH(OPMAaLMOHHbIM aHa/ln3, MO/eMpOBaHue)
JJ151 U3y4YeHUsl pa3/IMYHbIX CTOPOH OKpY’Karollel 1elCTBUTEIbHOCTH;

2. WCIIOSIb30BaHWe YHHMBEPCAlbHBIX CIIOCOOOB /1eSITeIbHOCTH TI0 pelleHrto TpobieM u
OCHOBHBIX VIHTeJIJIeKTYaJIbHbIX oreparuii: WCII0/Ib30BaHue OCHOBHBIX
VHTe/UIeKTYya/IbHbIX OIepaluii: (popMyiMpoBaHUe rMIOTe3, aHaIu3 U CUHTe3, CPaBHEHUe,
00o01ieHre, cucTeMaTU3allvsi, BbIsSBJIeHWe TPUUMHHO-C/Ie[ICTBEHHBIX CBsi3eid, TMOMCK
aHaJIoroB;
yMeHHe reHepupOBaTh Uier U OTpefiesisiTh CPe/iCTBa, HeoOXouMbIe /IJIst UX peasn3aljii;

4. yMmeHWe OmpefiesiaTh L€ W 3afaud JesTebHOCTH, BbIOMpaTh Cpe/CTBAa peanv3aliu
L|e/I1 ¥ TIPUMEHSITh UX Ha MPAKTUKE;

5. UCMo/b30BaHUe Pa3WYHbIX UCTOUHMKOB JI/1S1 [T0/TyUeHUs] XUMUUeCKoW MH(pOpMaLMu.
IIpepMeTHBIMH pe3y/ibTaTaMM OCBOEHHSl BBIMYCKHMKAMU OCHOBHOM LIKOJIbI MPOrpaMMBbl I10
XUMUH SIBISIFOTCS:

1. B no3HaBare/ibHOU cdepe:

- [iaBaTb OMpe/ie/ieHMs] M3yueHHbIX MOHSATHI: BeLeCTBO (XMMMUECKMI 3/1eMeHT, aTOM, HOH,
MOJIeKy/a, KpUCTa/UIMUecKasl pelleTKa, BeleCTBO, IPOCTbIe U CJIOKHBIE BellleCTBa, XMMHUUecKast
¢dopmyna, OTHOCHTe/IbHAsl aTOMHAsi Macca, OTHOCUTe/bHasl MOJIeKy/IsipHasi Macca, BaJleHTHOCTb,
OKCH/Ibl, KHWC/IOTbI, OCHOBaHWS, COMHU, amM(pOTEePHOCTb, WHAMKATOp, IE€PUOAUUECKHUN 3aKOH,
nepuofiyeckasi CUCTeMa, Tlepuojuueckas Ta0iWIja, W30TOMBI, XWUMHUYeCKash  CBSI3b,
3/1eKTPOOTPULIATENIbHOCTb,  CTeNeHb  OKWC/IEeHWs, 3JIEKTPOJIMT); XWUMHUUYecKass peakLys
(xumHueckoe ypaBHeHUe, reHeThuecKast CBSI3b, OKMHCJIeHHe, BOCCTaHOBJIEHME,
3/1IeKTPOJIMTHUECKas JUCCOLMaLMsl, CKOPOCTb XUMUYECKOW PeakLin);

- (hopMyIMpoBaTh Nepruoguueckuii 3aKoH [1.M1.MeH/jenieeBa U pacKpbIBaTh €ro CMbICT;

- ONMCHIBAThH [IEMOHCTPALIMOHHbIE ¥ CAMOCTOSTE/IbHO MPOBe/leHHbIe SKCIIePUMEHTHI, UCII0Jb3YS
JIIS1 9TOrO eCTeCTBeHHbIN (PYCCKUM, POAHOW) SA3bIK U SI3bIK XUMUU;

- OMUCBbIBaTb U pasauyaTh H3y4yeHHble KJIacChl HEOPraHWUeCKWX COeJUHEHWM, MpOCTble U
CJIO’KHBIe BellleCcTBa, XMMHUYeCKHe peaklivy;

- KJ1acCU(ULMPOBATh W3yueHHbIe 00beKThI U SIBIeHUS;

- HabmoJaTh [eMOHCTpPHUpYeMble ¥ CaMOCTOSITEIbHO TIPOBO/IMMBIE OTIBITBI, XUMHUYECKHe
peakLyy, MpoTeKarollye B IpUpo/ie U B OBITY;

- [JenaTb BBIBOABl W yMO3aK/IIOUeHUs U3 HaOMOJeHWH, W3y4YeHHbIX XUMHUYeCKUX
3aKOHOMEPHOCTel, TPOrHO3MpOBaTh CBOMCTBA HEU3YUYEHHBIX BELECTB [0 aHAajJOTMu CO
CBOWCTBaMU HM3yUeHHbIX;

- CTPYKTypUpOBaTb M3yueHHbIM MaTephal U XUMUYeCKyl HH(OpMaLUio, MOTyYeHHYIO U3
JPYTHX UCTOYHHKOB;

- MOJleIMpOBaTh CTPOEHME aTOMOB 3JIEMEHTOB I[1epBOr0 - TPEThero Mepuo/ioB, CTPOEHUe
MPOCTEMNINX MOJIEKYJI.

2. B 11leHHOCTHO-OpHEeHTalMOHHOM cdepe:

w



- aHa/M3MpPOBaTh W OLEHUBAThb IIOCTEACTBUS [/IS  OKPY’Karoljed cpefpl OBITOBOW |
TIPOM3BO/ICTBEHHOM [IesiTe/TbHOCTU UeJloBeKa, CBsI3aHHOM C repepaboTKOl BellecTs;
- pPa3bsCHATH Ha MpUMepax (MPUBOAWUTh NPUMeEPSI, OATBEPXKAl0ILKe) MaTepraabHOe eJUHCTBO
Y B3aMMOCB$13b KOMIIOHEHTOB >KMBOM M HEXKHWBOM NIPUPO/IbI U UerloBeKa KakK Ba)KHYHO YaCTb 3TOTO
e/IMHCTBa;
- CTPOUTB CBOe TIOBeJleHHe B COOTBETCTBUU C MIPUHLIUIAMU Oepe)KHOT0 OTHOIIIeHHs K TIPHUPOJe.
3. B TpyzoBoii cepe:
- [IJIAHUPOBATh U NMPOBOJUTh XUMHUYECKUU IKCIIEPUMEHT;
- UCTI0/1b30BaTh BellecTBa B COOTBETCTBUY C UX Ipe/iHa3HauUeHUEeM M CBOMCTBAMHM, ONMCAHHBIMU
B MHCTPYKLUSIX 110 IPUMEHEHMUIO.
4. B chepe 6e30macHOCTH >KU3HE eI TeTbHOCTH:
- OKasblBaThb MepBYH) IOMOLIb TPU OTPaB/I€HUSX, 0XKOraxX U JpyrMX TpaBMaX, CBS3aHHBIX C
BellleCTBaMH 1 1abopaTOpHBIM 000pyJ0BaHHEM.
IIpuMepHbIe HanpaB/IeHUs NMPOEKTHOM AesiTe/IbHOCTH o0yuaromuxcs. 1. Pabora ¢
VCTOYHUKAMHU XUMAYeCKOU MH(OpMaLiy — MUCTOpHUeCcKre 0030pbl CTAaHOBJ/IEHUS M Pa3BUTHS
V3y4YeHHbIX MTOHATUM, TEOPHI, 3aKOHOB; )KU3Hb U /leATe/IbHOCTh BbIJAIOLUXCS YUeHbIX-XUMUKOB.
2.AHanuTrueckre 0630pbl MHGOPMALH TI0 PEeIleHHI0 OTpeZe/leHHbIX HayUHbIX,
TeXHOJIOTMUeCKUX, TPaKTUUeCKUx rpobsem. 3. OB/a/ieHre OCHOBaMU XMMHUYeCKOT0 aHasu3a. 4.
OBnazieHye OCHOBaMM HEOPraHU4YeCKOro CHHTe3a.

TemaTtnyeckoe ryiaHMpoBaHue8-9 Knacc

TemMaTtrueckoe rjiaHMpoBaHHWe(8 Kiacc)

Ne ypokoB Ha3Banue pa3gena, rnaB | KonnuecTtBo yacos
Bcero W3 Hux (hopMbl KOHTPOJIs)
KOHTPOJIbHBIX | MPaKTUYeCKUX
pabot pabot
1 Baegenue 5 - 1
2 ATOMBI XUMHUECKHX 10 1 -
3/IeMEHTOB
3 IIpocTeie BelllecTBa 8 1 -
4 CoenuHeHVsE XUMUYECKUX 10 - 1
3/1eMEHTOB
5 N3mMmeHeHus, 16 1 1
MpouCXoJsuiue
BellleCTBaMU
6 PactBopenue. PacTBOpHI. 22 1 2
CBoiicTBa pacTBOpPOB
3J1IEKTPOJIUTOB
WUTOTO 68 4 5
TemMaTtrueckoe naHupoBaHue(9 Kacc)
Ne ypokoB Ha3BaHnue pa3sjena, riaB KonyecTBo uacoB
Bcero 3 Hux (hopmbl KOHTPOJISA)
KOHTPOJIbHBIX MPAKTUUeCKUX
pabor pabor
1 Beenenue. OO1mas 9 1 -
XapaKTepUCTUKA
XUMUUECKUX 37IeMEHTOB U
XUMUYECKUX peakiui
[TepuogruecKuii 3aKOH 1
ITepuogrueckas cucrema
XUMUUECKUX 3/1eMeHTOB [1.
N. MeHgeneeBa
2 Mertanbl 19 1 3




3 Hewmetanibl 23 1 2
4 OpraHuyeckue BellecTBa 11 - -
5 O06o00111eHMEe 3HAHUI TTI0 6 1 -
XUMHHU 3a KypC OCHOBHOU
IITKOJIBI.
6 Nroro 68 4 5

Copep)xaHue 0CHOBHOT'0 00111ero oo6pa3oBaHus 1o XumMuu 8-9 Kiaccel

Pa3zden 1. OcHogHble NoHAMUS XumMuu (ypoeeHb AIMOMHO-MO/1eKy/ISIPHbIX Npedcmas/eHull)
[Mpenver xumuu. MeToAbl TIO3HaHWS B XUMUHU: HaOJOJeHUe, SKCTIEPUMEHT, H3MepeHue.
VicToyHMKY XMMHYeCKOoM UH(OpMaLMy: XMMAYecKast IuTepaTypa, VIHTepHeT.

Uuctsle BewectBa U cmecu. Ounctka BeljecTB. [IpocTbie U c/iokHbIe BelllecTBa. Metaiibl U
HeMeTa/l/lbl. XWUMWYeCKMM 3JIeMeHT, arToM, MOJeKy/ja. 3HakKM XUMUYeCKUX 3/1eMeHTOB.
Xumuyeckass Qopmysa. BaneHTHocTh XuMHueckux 3neMeHTOB. CocTraBieHue (popMyi
OVHApHBIX COeJWHEHWM M0 Ba/JeHTHOCTH aTOMOB XHWMHWUECKHUX 3/IEMEHTOB M OIpeje/ieHre
BaJIEHTHOCTH aTOMOB XUMHUECKUX 37IEMEHTOB 110 (hopMyJiaM OMHAPHBIX COeAUHEHUH.
OtHocuTenbHast aToMHasg Macca. OTHocuTesbHasE MOJIeKy/sipHast Macca. MaccoBas [ons
XMMHUYECKOr0 3/IeMeHTa B CJIOXKHOM BelljecTBe. KonuecTBo BerectBa. Mosib. MosisipHast macca
Y MOJISIPHBIN 00BeM.

dusnyeckue SB/IeHUS U XMMUYeCKHe peaklyu. [Ipr3Haku U yC/10BUSI IPOTEKaHUs] XMMHUYECKUX
peakiui. 3aKOH COXpaHeHWs] MacChl BelleCTB IPU XUMUYECKMX peakLusaX. XUMHUYecKue
ypaBHeHUsl. Ko3(@uiieHTbl B ypaBHEHUSIX XUMHUUECKHUX peakLMi KaK OTHOLLEHUSl KOJIMYeCTB
BeILleCTB, BCTYMAIOUIMX M 00pa3yIoIIMXCs B pe3y/bTaTe XMUMHUUeCKOW peakiuu. [Ipocreiie
pacueTsl [0 ypaBHEHUSIM XMMUUECKUX peakLUi.

OcHoOBHBIE KJ/IaCChl HeOpPraHW4eCcKux coefuHeHWHd. HomeHKaTypa HeopraHWuYeCKHX BeLecTB.
Kucnopog. Bo3nyx. I'openue. Oxkcuzbl. OKcuabpl MeTa/uioB U HemeTa/ioB. Bogopon. Boga.
Ouncrtka Bogbl. Aspanus BoAbl. B3aumogencTsue Bobl C OKCHaMU MeTas/VIOB U HeMeTaslJIoB.
Kucnotsl, knaccuukanys ¥ CBOMCTBA: B3aUMOJENCTBUE C MeTaljlaMH, OKCH/aM{ MeTaslIoB.
OcHoBaHMs, KraccU(UKalysi W CBOKMCTBa: B3aUMOJEHCTBHE C OKCHJAMU HEMeTasuloB,
kuciaotaMd. Am¢oTepHoCcTb. KuC/IOTHO-OCHOBHBIe WHAMKaTOpel. Comu. CpegHue  CoJu.
Bsaumogencrteue coseli C MeTa/ulaMy, KUCJIOTaMy, Ljenodamu. CBs3b MeXAy OCHOBHBIMU
KJ/IacCaMHM HeOpraHM4eCKUX COeJUHEHUM.

[lepBoHaua/nbHble TpE/CTaBIE€HUSI O eCTeCTBEHHbIX ceMelcTBax (rpynmax) XUMHUYeCKHUxX
3JIeMeHTOB: 11[eJIOUHbIe MeTaslJIbl, Fa/I0reHbI.

Pazden 2. Ilepuoduueckuil 3aKOH U Nepuoouyeckdas cucmemd XUMUYeCKUX 3/1eMeHIN08
J.U.MeHdeneeea. CmpoeHue sewjecmea.

[lepuoguuecknii  3akoH.  McTopuss ~ OTKpBITMSL ~ NEpUOJMYECKOrO 3aKOHa.  3HaveHue
[1epUOJAYEeCKOr0 3aKOHa /Il pa3BUTUS HayKU.

[Teprosyueckasi cvcTeMa KakK eCTeCTBEHHOHAy4Has KjlacCU(UKALMs XUMHUECKUX 371eMeHTOB.
TabsuuHast ¢opma TmpeAcTaBieHUs KiacCUUKAlMM XUMAYeCKUX 371eMeHToB. CTpyKTypa
Tabnmupl «Ileproanueckasi cucTeMa XUMHAYeCcKUx 3ieMeHTOB [I. Y. MeHzeneeBa». @u3nueckuit
CMBIC/I TIOPSIAKOBOTrO (aTOMHOT0) HOMepa, HOMepa Mepro/ia ¥ HoMepa TPYIIbI ([ 3/1IEMEHTOB
A-rpynn).

CrpoeHue aToma: $pO M 371eKTpoHHass o00onouka. CocTaB aTOMHBIX si[iep: TIPOTOHBI U
HeUTpOHbl. V30TOmBl. 3aps aTOMHOrO f[pa, MacCOBOe UYMC/I0 W OTHOCHTe/bHas aTOMHas
Macca. DJIeKTpOHHasi 000/I0uKa aToma. OJIeKTPOHHbIE CJIOM aTOMOB 3JIeMEHTOB MaJlbiX
NIepUOJIOB.

XyMHUUecKasi CBS3b. DJIEKTPOOTPHULIATEe/ILHOCTb aTOMOB. KoBasileHTHasi Herlo/isipHast Y IoJIsipHast
cBsA3b. VIoHHAad CBs3b. BaneHTHOCTD, CTeneHb OKUC/IEeHUs], 3apsi], MOHa.

Pa3zden 3. MHO2000pa3ue Xumu4ecKux peakyuti.

Knaccudukaius XUMHAYeCKMX peakLUid: peakLUM COeJVHEeHMs, Ppas/io)KeHUs, 3aMelleHus],
oOMmeHa, 9K30TepMUYecKue, SHZI0TepMUYECKHUe, OKUC/IUTE/IbHO-BOCCTaHOBUTEJIbHbIE,
HeoOpaTuMble,00paTUMBbIe.




CKOpOCTb XMMHWUECKUX peaklyui. PaKkTopsl, BIUSIOIIAE HA CKOPOCTb XUMUYECKUX pPeakLjuu.
PactBopel. DsiekTposnmThueckass AUCCOLMaLysl. DJIEKTPOIUTBI U He3/1eKTPo/nThl. KaTHOHBI U
aHWOHBI. [lucconuanys cosel, KUC/I0T U OCHOBAaHUM B BOZAHBIX pacTBOpax. Peakiuu HMOHHOTO
oOMeHa B pacTBOpax 3/IeKTPOJIUTOB.
Pa3zden 4. MHozoo0pa3ue geujecme.
EcrecTBeHHble cemelicTBa XUMHUUECKMX S/IeMEHTOB MeTa/UIOB W HeMeTa/uioB. OOijas
XapakTepuCTHKa HeMeTaJ/IoOB Ha OCHOBe WX IIOJIOKEHHS B IIepUOJUYeCKOd CHUCTeMe.
3aKOHOMEPHOCTU W3MeHeHUs (U3NYeCKUX M XUMHUUeCKHX CBOWCTB HEMeTalJIoOB — TMPOCTBIX
Bell|eCTB, UX BOJOPOAHBIX COeJVHEHUM, BBICIIMX OKCUZOB U KMC/IOPOZACOAep)KaluX KUC/IOT Ha
ripuMepe 3/IeMeHTOB BTOPOr'0 U TPeThero MepruoioB.
OOmiasi xapakTepuCTHMKa MeTa/UIOB Ha OCHOBE WX TIOJIOKEHHS B TE€PHUOJMUYECKON CHCTeMe.
3aKOHOMEPHOCTU W3MeHeHUs (PU3MYEeCKUX W XWUMUUYECKHMX CBOWCTB MeTa/JIoOB — MPOCTHIX
Bell|eCTB, UX OKCHJOB U IMAPOKCHOB Ha INPUMepe 3/IeMeHTOB BTOPOrO Y TPeTbero NepHoioB.
AwmdorepHble coefuHeHusi amoMuHus. OOIias xapakTepuCTHKa >Keje3a, ero OKCHZOB U
TU/IPOKCU/IOB.
Pa3zden 5. DkcnepumenmanbHas Xumus
JleMOHCTpPaLOHHBIN U 1a00paTopHbIi 3KcnepuMeHT. 1. [Tpumeps! prsnveckux siByieHU. 2.
[TprMepsl XMMUUECKUX peakLi C SIPKO BbIpaKeHHbIMM M3yuyaeMbIMU NpU3HakKamu. 3. Peakumu
Coe/IMHeHUs,pa3/ioyKeHus], 3aMeleHns, oOMeHa. 4. Peakuyu, WITIOCTPUPYIOIIME CBOMCTBA U
B3aUMOCBSI3M OCHOBHBIX K/1aCCOB HEOPraHWYEeCKUX COeAUHeHHH. 5. OMbIThI, WUITIOCTPUPYIOLIHE
3aKOHOMEPHOCTH  U3MEeHEeHMs]  CBOMCTB  Ie/IOYHBIX METa/yIoB M  rajoreHos. 6.
OnbIThI, UVIFOCTPUPYIOLIME  3aKOHOMEDHOCTH  U3MEHEeHMs]  CBOWCTB  THU/JPOKCHU[OB U
KHUC/IOPOZCOZIepKalliuX KUC/IOT 3JIeMEHTOB OJHOro Iepuoga. 7. Ilpumepel OKuc/iIvTenbHO-
BOCCTAHOBHUTE/bHBIX peakiyii.8.PaKTopkl, BAUSAIOLIME HA CKOPOCTh XUMHUYECKUX PeaKL1il.
O.Ilpumepsr 3HAO- U 3K30TepMuyeckux peakimid. 10. CpaBHeHHe 3/1€KTPONIPOBOAHOCTH
PacTBOPOB 3/IEKTPOJIUTOB U He3/eKTPoMuToOB. 11. Peakiiiyd woHHOTO oOMeHa. 12. OTMBITHI,
WITFOCTPUPYHOILKe (pU3nuecKre U XMMUYeCcKre CBOWCTBA U3y4YaeMbIX Bell|eCTB.
IIpakTnueckue paborbl 8 kmacc 1. TlpaBusia TexHuKW O6e3oracHOCTH Tipu paboTe B
XUMUUeckoM KabuHere. [lpuembl oOpamjeHusi ¢ JiabopaTopHbIM — 00OpyJOBaHMEM W
HarpeBaTe/bHbIMU Tpubopamu. 2. TIpuUroTtoBsieHHe pacTBOpa caxapa M pacueT ero MacCOBOM
[0/ B pacTBOpe
4. YcnoBus TeUeHHsI XMMUUeCKUX peakLiiid MeX/ly paCTBOpPaMH 3J1IeKTPOJIMTOB /10 KOHLIA.
5. PellleHue 3KCIiepuMeHTa/IbHBIX 3a/au.
IIpakTnueckue padorbl.9 kmacc 1. OcyiecTBieHre LENOYKU XUMUUeCKUX TpeBpallieHui. 2.
[TonyueHve u CBOMCTBA COeJVHEHWM MeTa/uIoB. 3. PellleHue >SKCriepMMeHTa/BbHBIX 3a7a4 Ha
pacrio3HaBaHHe U MOyYeHUe COeJUHEHUN MeTasl/IoB. . PellleHre 3KClepUMeHTa/IbHBIX 3a/ay o
teme «[loarpymnmna kucnopoga». 5. [Tonydyenue, cobrpanye 1 pacrio3HaBaHKe Ta30B.
PacuetHble 3apauu. 1.BrluncieHve OTHOCUTENBHOW MOJIEKY/ISIDHOM M MOJISIPHOM MacChl
BellleCcTBa IO ero XMMHU4eckoi ¢opmyJe. 2. Pacuer MaccoBOl J0MM XMMUYECKOTO 371eMeHTa B
coeguHeHUU. 3. PacueT mMaccoBo# 1011 PaCTBOPEHHOIO BelllecTBa B pacTBope. 4. BrruncieHus
110 XMMHUYeCKUM YPaBHEHMUsSIM MacChl WM KOJIMYeCTBa BelljeCTBa OJHOrO M3 Y4aCTBYIOLIUX WU
MOJIyYarolUXCsd B peaklMu COeJUHEHWM I10 U3BeCTHOW Macce WM KOJIMYEeCTBY BelecTBa
JPyroro coejJuHeHusl.

JINYHOCTHBIMHU pe3y/bTaTaMM MU3yuyeHUs IpegMera «XHWMUS» SBJAKOTCA ClAeAyrolye
yMeHUS:

Oco3HaBaThb eIWHCTBO W L[eJIOCTHOCTb OKpY’Kawlllero Mupa, BO3MOKHOCTH  €ro

TI03HAaBaeMOCTH U 00BSICHUMOCTH Ha OCHOBE JIOCTY)KeHUI HayKH.

[TocTerneHHO BbICTPaUBaTh COOCTBEHHOE 1]e/I0CTHOE MUPOBO33peHNe:

0CO3HaBaThb MOTPeOHOCTh W TOTOBHOCTH K CaM0OOpa30BaHHIO, B TOM UHC/Ie U B paMKax
CaMOCTOSTe/ILHON AedaTe/IbHOCTU BHE IIKOJIBI;

OLIeHMBaTh KU3HEHHbIE CUTYalUX C TOUKW 3peHus Oe3oracHOro obpasa »KU3HM U COXPaHeHHsI
3/10pPOBbS;



OLIeHMBATb KO0JIOTUUECKUI PHUCK B3aMMOOTHOILIEHUH yesioBeKa U IPHUPO/BbI.

BbiOupaTh TOCTYIIKY, HallelleHHble Ha COXpaHeHHe W OepeXHOe OTHOIIeHWe K TIpUpo/jie,
0co0eHHO >KMBOM, mM30erasi MPOTHUBOIOJIOKHBIX TIOCTYIIKOB, TIOCTENIEHHO y4Yach M OCBauBas
CTpaTeryio paloOHaIbHOrO MPUPOA0II0/Ib30BaHKSI.

Cpeocmgom  pasgumusi  JTMUHOCTHBIX — pe3y/bTaTOB CIy)KaT yuyeOHbI Marepuan W
TIPO/IYKTUBHBIE 3a/jaHusl yueOHUKa, HalleJleHHble Ha 6-10 JIMHUIO Pa3BUTHSI — yMeHHe OLIeHHWBaTh
TIOBe/IeHHe ue/ioBeKa C TOUKU 3peHUs XMMUYeCKOW 0e30TacHOCTH 110 OTHOIIEHUIO K UeTOBeKY U
npupo/ie.

MertanpeaMeTHBIMHM pe3y/bTaTaMUd H3yueHUs Kypca «Xumus» siBseTcs: (OpMHpOBaHHe
yHUBepCanbHbIX yueOHbIX AeiicTBuil (Y'Y /).

Peaynamughble YY/I:

CamocrosiTennbHO 00Hapy>KHMBaTh U (POpPMYJ/IMpOBaTh yuebHYHO TpobsieMy, orpefensTh Lieb
yueOHOM [1esTeNTbHOCTH, BBIOMPATh TeMY TIPOeKTa.

BeigBurate Bepcud pelieHusi Tipob/eMbl, 0CO3HaBaTh KOHEUHBIM pe3yJbTaT, BbIOMpATh U3
TIpe/lJI0O’KeHHbIX ¥ UCKAaTh CaMOCTOSITE/IbHO CPeZiCTBa JOCTYKEeHHs Lie/u.

CocrtaBnsTh (MHAWBUAYAMbHO WM B TpyIIe) TJIaH pellieHUs MpoOseMbl (BLITIOTHEHUs
TIPOEKTa).

PaboTast 10 11aHy, CBepsSITb CBOW [IeHCTBUsL C L|eJIbI0 M, TIPU HeoOXOAMMOCTH, UCIIPABJISITh
OIIMOKHM CaMOCTOSITE/TBHO.

B [uanore C yudTe/sieM COBepILEeHCTBOBAaTh CaMOCTOSITE/IbHO BbIpabOTaHHbIE KpPUTEPUU
OLIeHKHU.

CamocrosiTennbHO ~ 0OHapy>kWBaTb W (OpPMy/IMpoOBaTh TMpobjeMy B KJaCCHOM U
WH/IMBUyaTbHOU yUeOHOU [1esITe/TbHOCTH.

BeigBurate Bepcud pelieHusi Tipob/eMbl, 0CO3HaBaTh KOHEUHBIM pe3yJbTaT, BbIOMpATh U3
TNIpe/JI0O’KeHHbIX ¥ UCKATh CaMOCTOSITE/IbHO CPeZiCTBa JOCTYDKEHHs Lie/iu.

CamocTosITeNlbHO 0CO3HaBaTh TPUYMHBI CBOEro ycCIiexa WM Heycliexa M HaXOAUThb CIIOCOObI
BBIX0/]a U3 CUTYaL[MM HeycIiexa.

Cpedcmeom ¢hopmuposaHust peryisaTUBHbIX Y'Yl ciyKaT TeXHOJIOrusi Mpo0IeMHOr0 Jjuaiora
Ha OTare W3yueHWs HOBOTO Marepuajsa ¥ TeXHOJIOTUs OIleHMBaHUSI 00pa30oBaTesbHBIX
JOCTHKeHUM (yueOHBIX yCIexoB).

IosHagamenbHble YYI:

AHanu3upoBaTh, CpaBHUBATb, KIaCCUPULIMPOBATh U 00001[aTh (aKkThl U siBleHUs. BBISBIATE
MIPUYMHBI U C/1e[ICTBUS TIPOCTHIX SIBJIEHUH.

Ocy1iecTBaATh CpaBHeHWe, CepUaLMi0 U K/JIacCU(UKALMI, CaMOCTOSITEIbHO BbIOMpast
OCHOBAHHSl M KPUTEPUM [JIs YKa3aHHBIX JIOTMUECKHX Orepaldii; CTPOWTh KlacCU(PUKALMI0 Ha
OCHOBE IMXOTOMMUYECKOr0 Jie/ieHus (Ha OCHOBe OTPHULIaHUS).

CTpouTb /1I0TMYeCKOe pacCy)X/leHue, BK/Iouarollee yCTaHOB/IeHUe NMPUYMHHO-C/Ie[CTBEHHBIX
CBSI3€el.

Co3paBaTh CXxemMaTHUeCKre MOZEe/H C Bbl/le/IeHHeM CYILeCTBeHHBIX XapaKTePUCTHK 00BeKTa.

CocTaBnsiTb  Te3WChl, pa3/lUMuHble BUJbl TUIAHOB  (TIPOCTBIX, C/IOKHBIX W T.IL).
[Tpeo6pa3oBbiBaTh MH(GOPMALIMIO W3 OHOTO BH/A B Pyrow (Tabiuiy B TEKCT U TIp.).

BbIUuMTHIBaTH BCe YPOBHHU TeKCTOBOW MH(OPMALUU.

YMeTb ompejienisiTb BO3MOXKHbIe MCTOYHUKKA HEOOXOAWMBIX CBe/leHWH, MPOM3BOJUTL TIOMCK
vH(pOpMalLy, aHaIM3MPOBaTh U OLIEHMBAaTh €€ 10CTOBEPHOCTb.

YMeTb MCHO/b30BaTh KOMIbIOTEPHbIE 1 KOMMYHHUKALIMOHHbIE TEXHOJIOTMH KaK MHCTPYMEHT
JUIsl IOCTWKeHUsi CBOUX Lieflell. YMeTh BbIOMpaTh a/leKBaTHbIe 3ajlaue WHCTPYMEeHTa/IbHbie
NporpaMMHO-anmapaTHble Cpe/iCTBa U CePBHUCHI.

KommyHukamuegHble Y Y/I:

CamocTosiTeNlbHO OPraHU30BbIBaTh YueOHOe B3aWMO/elCTBUe B TpyIre (omnpesensTs o01ue
L{e/1, pacrpe/ie/isiTb POy, J0roBapyuBaThCs APYT C APYTOM U T.J.).

OTcrauBasi CBOIO TOUKY 3peHHsi, IPUBOJUTb apryMeHTbl, TOATBepKas UX (hakTaMHu.

YMeTb B3IVISSHYTh Ha CUTYaLMI0 C MHOM TIO3UL[MU U [IOTOBapUBAThCS C JTFO/IbMU UHBIX TIO3ULUH.




Cpedcmeom chopmuposaHusi KOMMYHUKATUBHBIX Y Y]l ciy)KaT TeXHOJIOTHSI TIPOOIeMHOTO
guanora (moOyKAawOLUMi W TIOABOJAIIMK fAuanor) u paboTa B MasbIX TpyImax, Takxke
VICII0/Ib30BaHye Ha YPOKAax 3/IeMeHTOB TeXHOJIOTUU MPOJYKTUBHOIO UYTeHUS.

IIpegMeTHBIMM pe3y/IbTaTaMM M3yuyeHus rpeameTa « XUMUS» SBJISFOTCS:

1.B no3HaBaTenbHOM cepe:

* JlaBaTb OIpeJie/leHNsT W3YYeHHBbIX TOHATHM: «XUMHWUYECKUU 3/1eMEHT», «aTOM», «HOH»,
«MOJIEKy/ia», «IPOCTble W CJIOKHbIE BeIlleCTBa», «BeIeCTBO», «XHUMHYecKas ¢opMmysia»,
«OTHOCUTeJIbHasi aTOMHasi Macca», «OTHOCHUTe/IbHAas MOJIeKYJIIpHasi Macca», «BaJIeHTHOCTb»,
«CTeTleHb OKWUC/IeHUs», «KPUCTa/UIMYecKasl pelleTKa», «OKCHBbD», «KUC/IOTbI», «OCHOBaHUS»,
«COMM», «aM(OTEePHOCTb», «AHAUKATOP», «IePUOJANUYECKUN 3aKOH», «ITepUoJuuecKast Tabauiay,
«A30TOIBI», «XUMHUYECKas CBS3b», «3JIEKTPOOTPULIATE/IbHOCT», «XUMHYeCKas peakLusi»,
«XMMHUUYeCKOe ypaBHEHHEe», «TeHeTHYeckKas CBfA3b», «OKUC/IEHUe», «BOCCTaHOBJICHUE»,
«37IeKTPOJIUTHYeCKasi AUCCOLUALIMS», «CKOPOCTh XUMHUUYECKOU peakLun»;

* onucaTb  JEMOHCTpalMOHHble UM  CaMOCTOSATE/NbHO  TpPOBeJieHHble  XHWMUUECKUe
9KCIMePUMEHThI;

° ONMChIBaTh M pa3iMyaTh M3yUyeHHble KIacChl HEOPraHUUeCKUX COeJWHEHUM, MPOCTbie U
C/IOXKHBIE BeIlleCTBa, XMMHUYEeCKHe peaklivu;

* K/1acCU(MUITUPOBATh U3yUeHHbIEe 00bEKTHI U SIBIEHUS;

®  fenaTh BBIBOJABI W YMO3aK/IIOUEHUSI U3 HaOJIO/eHUM, W3yUeHHBIX XUMHUYeCKUX
3aKOHOMEpPHOCTel, TIPOTHO3MPOBAaTh CBOMCTBA HEW3YUYEHHBIX BeIeCTB [0 aHaJOTMU CO
CBOWCTBaMU M3yUeHHbIX;
i CTPYKTYpHPOBaTh M3yUeHHbIH MaTepyan ¥ XUMUYeCKyl HWH(OpMAIUio, TOyUeHHYI0 U3
JIPYTUX UCTOYHUKOB;
i MO/Ie/TMPOBaTh CTPOEHKME aTOMOB 37IeMeHTOB 1-3 1epro/ioB, CTpOeHHe TIPOCTBIX MOJIEKY/T;
2. B 11eHHOCTHO - OpUeHTaLUOHHOM c(epe:
i aHa/IM3UPOBAaTh W OL[EHWBATh TIOCJIEACTBUSL [JISi OKpY)Karollel cpeabl OBITOBOM U
TIPOM3BO/ICTBEHHOM [JlesiTe/TbHOCTU UesloBeKa, CBSI3aHHOM C
repepabOTKOM BEIIeCTB;
3. B TpypoBoii chepe:

* IPOBO/IUTh XUMUUECKHUM IKCIIEPUMEHT;
4. B chepe 6e30nacHOCTH KHU3HE[EATETHHOCTH:

* OKasbIBaThb IM€PBYIO0 TIOMOILb TP OTPABJEHUSX, OXKOTrax M [PYTUX TpaBMaxX, CBSI3aHHBIX C
BellleCTBaMH 1 JlabopaTOpHBIM 000pyJ0BaHHUEM.
* XUMHUUECKOW CUMBOJIMKU: 3HAKOB XUMHUUECKHX 3JIeMEHTOB, OPMY/T XUMUUECKHUX BeIecTB U
yPaBHEHUN XUMUYeCKUX peakLui;
* BOKHEMIIINX XUMUYECKUX TIOHSATHM: XUMHUUECKUI 3/1eMeHT, aTOM, MOJIeKysa, OTHOCUTe/IbHbIe
aTOMHasi ¥ MOJIeKYJ/IspHasi MacChl, KOH, XUMUYeCKasi CBs3b, BelleCTBO. K/lacCU(UKaLKs BelllecTs,
MOJIb, MOJISIpDHasi Macca, MOJISIPDHbIN 00BbeM, XUMHUUecKas peaklysi, KiacCU(UKALUsi peakiiui,
3JIEKTPOJIUT U HE3JIeKTPOJIUT, 3/7eKTPOIUTHYecKas AUCCOLMaLysi, OKWC/IWUTEe/b W BOCCTaHO-
BUTeJIb, OKHC/IEHHE U BOCCTaHOBJIEHHE,;
* OCHOBHBIX 3aKOHOB XMMHM: COXpaHeHHsI MacChl BeIeCTB, IIOCTOSIHCTBA COCTaBa,
TepruoinueCKUil 3aK0H;
* Ha3bIBaTh: XUMUUECKHE 3/IeMeHThI, COeJUHEHUS] U3yUeHHbIX K1aCCOB,;
* 00BSACHATE (PU3MUECKUM CMBIC/T aTOMHOTO (TIOPSKOBOTO) HOMepa XWMHUECKOTO 3J/IeMeHTa,
HOMEpOB TPYIIIbI U TMepuoJa, K KOTOPbIM 3/IeMeHT MPUHAAJIeXUT B MEePUOJUUeCKON CHUCTeMe
O.W. MeHnpeneeBa; 3aKOHOMEPDHOCTH W3MeHeHMsI CBONCTB 3/IeMEHTOB B TipefiesaX MasbIX
TIepHO/IOB U TJIaBHBIX MO/TPYIII; CYIITHOCTb Peakiiii HOHHOTO 00MeHa;
*XapaKTepr30BaTh: XUMHUUECKHe 37ieMeHThI (0T BOJOPO/a /10 KajibLKsl) Ha OCHOBE MX TI0JI0XKeHHsI
B Tmiepuoguueckoi cucreme J[[.M.MeHzmeneeBa U 0COOEHHOCTeH CTPOEHUSI MX AaTOMOB;
XUMHYeCKre CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHUUeCKUX BellleCTB;



* OTpeJiesiiTh: COCTaB BelecTB M0 WX (opMy/iaM, IPUHA/JIEKHOCTb BeIlleCTB K OIpe/ie/IeHHOMY
K/IacCy COeJMHEHWM, TUIbl XWMWYECKMX peakluii, CTeleHb OKHUC/IeHUSl 3/IeMeHTa B
CoeZIMHeHUSIX, TUIT XUMUYECKOU CBSI3U B COeJUHEHUSIX, BO3SMO)XHOCTb IPOTeKaHUs peakLivi
MOHHOT0 0OMeHa;

COCTaB/ISATh: (POPMYJIbI HEOPraHUUeCKHUX COeJUHEHUI H3yUYeHHBIX K/IaCCOB; CXeMbl CTPOEHMS
aToMoB TiepBbix 20 37eMeHTOB Tniepuopuueckort cuctembl .M. MeHzeneeBa; ypaBHeHUs
XUMHYECKUX PeakLyu;

* obpalaThCsl ¢ XUMUUECKOU ToCy 10U 1 1abopaTopHbIM 000pY/J0BaHKEM;

* BBIYMC/ISATH: MacCOBYHO JIO/IF0 XMMHUYECKOIO 3jieMeHTa HO (opMyJie COeJUHEeHHs; MacCOBYIO
JIOJII0  BelllecTBa B DPACTBOpe; KOJIWYECTBO BelllecTBa, 00BeM WM MacCy IO KOJTUYEeCTBY
BeIecTBa, 00beMy M/ Macce peareHTOB WITH MTPO/IYKTOB PeaKLvy;

Wcnonb3oBaHue mMpUOOpeTeHHbIX 3HAHWM W yMeHWH B TIPAaKTUYeCKOH [lesTeJIbHOCTH U
TIOBCETHEBHOM JKW3HM [yis:  Oe3omacHoro oOpaijeHusi C BeljecTBAMA W MaTepuasiaMy;
5K0JIOTUYECKM FPaMOTHOIO TOBeJleHUs] B OKPY)Karolllel cpejie; OLeHKW B/IWSHUS XMMHYECKOTro
3arpsi3HeHUs OKpY)Katolllell cpe/ibl Ha OpraHu3M YejiOBeKa; KpUTUUYEeCKOM OLleHKH MH(OPMaLK 0
BellleCcTBaX, UCIOJIb3yeMbIX B ObITY; TIPUTOTOB/IEHHsI PACTBOPOB 3a/]JaHHOM KOHL|eHTPALUH.

. nonoxenue wertamioB B I1.C,; MeTa/yInuecKasi CBSI3b, MeTa//InuecKast
KpHUCTa/UIMuecKasi peliieTka;

. (r3nuecKre CBOMCTBA MeTaJl/IOB.

. obme xuMHuecKde cBoMcTBa Me: B3aumojelicTBue ¢ HeMe, BofoH, KHUC/IOTaMH,
COJISIMH.

. K/lacCU(UKAL[MI0 CTJIAaBOB HAa OCHOBe UepHbIX (UYryH M CTajb) M 1[BETHBIX MeTaJlOoB,
XapaKTepUCTUKY (PU3NUeCKUX CBOMCTB MeTaJljioB.

. OCHOBHBIe CII0CO0BI 10/TyueHrsi Me B IIPOMBIIIJIEHHOCTH.

. Ba)KHeMIIIe COeIMHEHUS I11e/I0UHO3eMeTbHBbIX MeTaslIoB

. XUMUYECKHE CBOMCTBA a/IFOMUHUSA, >Keje3a.

. OOBSICHATh 3aKOHOMEDHOCTU W3MEHEHHWs] CBOWCTB 3/IeMEHTOB-METaj/IoB B TIpejesiax
IJIaBHBIX TIO/ITPYIIIT;

. XapaKTepHU30BaTh CTPOEHHE U O0IIre CBOMCTBA MeTasljIoB;

. OMMChIBaTh CBOMCTBA BBICIIUX OKCH/OB 3/IeMEHTOB-META//IOB U COOTBETCTBYIOIUX WM
OCHOBAaHUM;

. OMNMChIBaTh peakijui BOCCTaHOBJIEHUS] METAJ/IJIOB M3 UX OKCHU/IOB;

. XapaKTepr30BaTh YCJIOBUS U CIIOCOOBI TIPeAYTIPEX/IeHUS] KOPPO3WUH MEeTaJljioB;

. XapaKTepU30BaTh CBOMCTBA 1 00/1aCTH TIPUMEHEeHHsT MeTa//TAYeCKUX CT/IaBOB;

. COCTaBISATbL CXeMbl CTPOEHUsSI aTOMOB 3/IeMEHTOB-META/I/IOB JIMTUS], HAaTpWs, MarHus,
a/TFOMUHUS, KaJlvsl, Ka/bLius);

. - OOBACHATL 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB 3/7IeMEHTOB-METas/IOB B TIpefiesiaX
IJIaBHBIX TIO/TPYIIIT;

. XapaKTepu30BaTh XMMHUUYeCKHe CBOWCTBA METa/IJIOB U UX COeMHEHUH;

. ONMChIBaTh CBSI3b MEXAY COCTaBOM, CTPOEHHEeM, CBOMCTBAMM BeIlleCTB-MeTa/JIOB U UX
TIpUMeHeHreM;

. -MCIO/b30BaTh MpHOOpeTeHHble 3HAHUSI U YMEHUs B TPAKTUUYECKOW [eATeNbHOCTH U

TIOBCETHEBHOM JKM3HM: [yisi Oe3omacHoro obOpamieHuss ¢ Me, 3KO/IOTMUECKd T'PaMOTHOTO
MOBeJIeHHsI B OKpY’Karolllel cpefle, KPUTUUECKOW OLleHKM WH(OpMalMd O BellecTBax,
WICTIO/Tb3yeMBIX B OBITY

. 3anychiBaTh ypaBHEHUsl peaklui B3aumogeiictBus ¢ HeMe, kucinoramu, CcossiMy,
WCTOMb3ysl 3/IeKTPOXMMUUECKWN psifi HampsbkeHWs Me [1g XapaKTepUCTUKA XUMHUYeCKUX
CBOWCTB

. OTUCBHIBATH CBOMCTBA U 00/1aCTH MPUMEHEHHs! pa3/InYHbIX METaJ/IOB U CIIIaBOB
. COCTaBJIATb CXeMy CTPOEHUs aToMa JKeJle3a;
. 3aIMChIBaTh YPABHEHUS Peaklii XUMHUYeCKUX CBOWCTB kene3a (OBP) c obpa3oBaHuem

COE,U;I/IHGHI/Iﬁ C Pa3/IMYHBIMU CTEIMMEHAMM OKUC/IEHUS;



. onpejie/iATh COeAMHEHHMs, cojeprkaiie WoHel Fe** u Fe® ¢ moMowbio KauecTBeHHbIX
peakLuii

. o0paIraTeCsi ¢ XMMUUECKOW TIOCY/I0M U J1abopaTOpHBIM 000PYZ0BaHUEM;

. pacrio3HaBaTh OMBITHBIM [yTeM COeMHEHUs] MeTasll.

. riosioxkeHve HeMetasuioB B I1.C. [I.V1.MeH/eneeBa;

. aTOMHbIe XapaKTepUCTUKU 3/IeMEHTOB-HEMETal/IOB, MPUUMHBI W 3aKOHOMEPHOCTU KX
V3MeHeHUs B IlepuoZiax u rpyIax;

. -0c00EHHOCTH KPUCTA/JTUUeCKOTO CTPOeHHUsI HeMeTall/IoB;

. -CTpOeHHe aTOMOB-HEMEeTa//IoB, (pr3rueckre CBOMCTBA.

. - CTpOeHHWe aTOMOB TajlOreHOB, CTeNeHW OKUC/IeHUs, (U3NYecKue M XUMHUYecKue
CBOMCTBA.

. -CBOICTBA C€PHOM KWC/IOTHI B CBeTe TipecTaBieHnd TO/;

. -OKHUC/IUTe/IbHbIE CBOMCTBA KOHL]. CePHOM KUC/IOTHI B cBeTe OBP;

. -KaueCTBEHHYIO PeakLUIo0 Ha Cy/l1b(aT-1uoH.

. -(pu3nuecKue U XMMHUYeCcKre CBOWCTBA a30Ta;

. -KpYrOoBODOT a30Ta B MPUpO/ie.

. - CTpOeHMe MOJIeKyJIbl aMMUaKa;

. -IOHOPHO-aKLIeNITOPHBIM MexXaHHu3M 00pa30BaHUs CBSI3U B MOHE aMMOHUSI;

. -CBOMCTBA aMMHaKa;

. -CI1I0co0bI TMOTyUeHus U pacrio3HaBaHUsI aMMHaKa

. - CBOMCTBa KHC/IOPOJHBIX COeJMHEHUH a30Ta U a30THOW KUCJIOTHI KaK OKHUCIUTEJIS.

. - XapakTep130BaTh CBOMCTBA yI/epo/ia U 31eMeHTOB MOATPYIIIbI yIyiepoja

. - CBOVCTBA, 3Ha4YeHHe COeJUHEeHUU yIJIepo/ia U KpeMHUS B )KMBOW U HEXXMBOM NPUPOJE.

. -COCTaB/ATh CXeMbl CTPOEHMSI aTOMOB XHUMHUYECKUX 37IeMEHTOB -HEMeTasl/IoB;

. -7laBaTh XapaKTePUCTHKY 3JIeMeHTaM-HeMeTaslJlaM Ha OCHOBe UX 110j10keHus1 B [ICXD;

. -00BbSACHATL CXO/ICTBO U pa3/iiyKie B CTDOEHUH aTOMOB 3/IeMeHTOB-HEMETaJlJIoB;

. - OOBACHATL 3aKOHOMEPHOCTH V3MEHeHUSI CBOMCTB XHMMHYEeCKUX 3/1eMeHTOB-
HEMeTaJsl/IoB;

. -_XapakTepu30BaTb XUMHUUYECKHe 3/IeMeHTbI-HeMeTall/bl MaJbIX [IePUO/0B;

. - ONKMCBIBaTb CBOMCTBA BBICIIMX OKCH/JOB XWUMUUYECKHX 3/IEMEHTOB-HEMETA/JIOB MaslbIX
TIepHOJIOB, a TaKKe OOIIfie CBOMCTBA COOTBETCTBYIOIIMX UM KHCJIOT;

. -CpaBHMBAaTh HEMETA/I/Ibl C MeTa/llaMU

. - COCTaBJIATh CXeMbl CTPOEHHs] aTOMOB ra/loreHOB;

. -Ha OCHOBAHWU CTPOEHUSI aTOMOB OOBSICHSITh U3MeHeHHe CBOMCTB I'aJIoreHOB B TPYIITIE;

. -3aMyChIBaTh YPaBHEHUS peaklvii C TOYKU 3peHust OBP

. -XapaKTepr30BaTh XMMUUeCKHe 37IeMeHThI TOATPYIIIbI Cepbl;

. -3aIMCbIBATh yPaBHEHUSI XMMUUECKUX peakliii B MOJIEKY/ISIPHOM U C TOUkKY 3peHust OBP
. - ONMChIBaThb CBOWCTBA ammuaka C Toukd 3peHusi OBP u ero ¢usnonoruueckoe
BO3/leiCTBHE Ha OPTaHU3M

. - obpalaThCs ¢ XUMUUECKOU MoCyA0i U 1abopaTopHbIM 000py/[0BaHKEM;

. -110/Ty4YaTh ¥ COOUPATh AMMHAK;

. -pacrio3HaBaTh OIBbITHBIM MTyTeM aMMHUaK

. - COCTaBJIAATb CXeMbI CTPOEHHUSI aTOMOB 3/IeMEeHTOB MOATPYIIIbLI YIyIepoja

. - COCTaBJISAITb (POPMYJIbI COeJUHEHUN yTiepo/ia U KpeMHUSI, WUTIOCTPUPYIOLIe CBOMCTBA
KapOOHATOB U CU/TUKATOB

. -pacrio3HaBaTh pacTBOPbI KUC/IOT U Ilefodeid, XJI0puf-, Cyibdar-, KapOOHaT-UOHBI U
VIOHbl aMMOHUST;

. - ONWCbIBaTb XMMHUYECKOe 3arpsi3HeHHe OKpy)Karollleld cpefpl Kak Cle[CTBUe
TIPOM3BO/ICTBEHHBIX MTPOLIECCOB, CIIOCOOBI 3aIUTHI OT 3arpsi3HEHH

. WCII0/Ib30BaTh TpUoOpeTeHHbIe 3HAHUSI U YMeHUsI B TIPAKTUUYeCKOH [esiTe/TlbHOCTA U

TOBCe/IHeBHOM >KU3HU [IIS1:
00BSICHEHUS] XUMUUYEeCKUX SIBJIEHUH, TIPOUCXOSIINX B TIPUPO/Ie, OBITY ¥ Ha TPOU3BO/ICTBE;



* 5KOJIOTMYECKH I'PAMOTHOTO TIOBEJIeHHUs B OKPY KaroIIield Cpe/ie;

* OLIEHKH B/IMSIHUS XUMUUECKOT0 3arpsisHEHHs] OKPYJKarollled cpe/ibl Ha OPraHU3M uejioBeKa U
JPyTHe )KUBbIe OPraHNU3Mbl;

o 0e3omacHoro obOpailjeHHsi C TOPIOYMMH M TOKCHYHBIMHU BeIleCTBaMH, JiabopaTOpPHBIM
obopyoBaHueM;

e KPWUTUUECKOH OLIeHKH J0CTOBEPHOCTH XHMUUYECKOW HMH(OpMALMH, IMOCTYIAIOMeH U3 pasHbIX
HCTOYHHKOB.

OCHOBHOE COJIEPXKAHUE

8 knacc

BBeaeHnue

[Tpeaver xumMun. MeTozpbl 1MO3HAHUS B XUMHM: HaOmOJeHHe, KCIIePUMEHT, MO/ e/MpOBaHue.
Vcrounuky XxuvMuuyeckol WH(pOpMaLyMy, ee TIOAyuyeHWe, aHalu3 U TpeJCTaB/leHHe €ero
pe3ysbTatoB. [IoHSATHE O XMMHUYECKOM 3/ieMeHTe U (popMax ero CyIIeCTBOBAHHS: CBOOOIHBIX
aToMmax, IIPOCTbIX M CJIOKHBbIX BelllecTBaX. IIpeBpaieHus BeiectB. OTiMuMe XWUMHUUECKUX
peakiyii OT GU3NUECKUX SIBIeHUNA. POsib XMUMHY B JKU3HH UesioBeKa. XeMopuius 1 xeMohoowus.
Kpatkue cBesieHMss Y3 MCTOpPUM BO3HHWKHOBEHUSI M Pa3BUTUS XVMMHU. POJIb OTeueCTBEHHBIX
yUeHBIX B CTAaHOBJ/IEHUH XMMHUUYeCKON Hayku — pabotel M. B. JlomoHocoBa, A.M. ByTtnepoga, [I.
N. MenpeneeBa. XuMrueckass CAMBOJIMKA. 3HAKM XMMUYECKHUX 3/7IeMEHTOB U IIPOMCXOKeHUe UX
Ha3BaHUM. Xumuueckue ¢dopmy/bl. VIHAeKCbl U Ko3@@uuyeHTbl. OTHOCHUTE/IbHbIE aTOMHasi U
MoJieKy/sipHasi macchl. [IpoBesieHVe pacyeTOB MacCOBOM [J0/IM XMMHYECKOrO 3/eMeHTa B
BellleCTBe Ha OCHOBe ero (opmysnbl. [lepyuosuueckas cucrema XMMUYeCKUX sjemeHToB [1. V.
MeH/iesieeBa, ee CTPYKTypa: Masible W OOfblliMe Tepuojibl, TPYNMIbl U TOATPYIIIIHI.
[Tepropnyeckasi cucreMa Kak CIIPAaBOYHOE 1OcoOue JJisi TO/ydeHus] CBeIeHUH O XUMHUYeCKUX
3/IeMeHTax.

JdemoncTpanuu. 1. Mogem (mmapocrepykHeBble ¥ CTroapTa—bpursieba) pa3iuuHbIX MPOCTHIX U
CJIO)KHBIX BellleCTB.

2. Konnekuusi CTeKISTHHOM XUMHYeCKOM nocypbl. 3. Komiekuusi MaTepyasoB U U3e/uid U3 HUX
Ha OCHOBe a/moMUHMS. 4. B3anMogeiicTBe MpaMopa C KHMC/JI0TOW M TIOMyTHEHHe M3BeCTKOBOU
BO/IBI.

Tema 1. AToMBbI XMMHYECKHX 3/IEMEHTOB

ATOMBI KakK (hopMa CyIlleCTBOBaHUSI XUMHUECKUX 3/1eMeHTOB. OCHOBHbIE CBeJIeHUS] O CTPOEHUU
aToMOB. [loKa3aTenbCTBa CJIOXKHOCTH CTpoeHust atomoB. OmnbiTel Pe3sepdoppa. IlnanerapHas
MO/le/Ib CTPOEHHUs aToMa.

CocTaB aTOMHBIX sifiep: MPOTOHbI, HEUTPOHbL. OTHOCUTeNbHAsI aTOMHas Macca. B3anMocBsi3b
TIOHSITUN «TIPOTOH», «HEUTPOH», «OTHOCUTE/IbHASI aTOMHAsi Maccay.

V3MeHeHue urcia TIPOTOHOB B sifipe aToMa — 00pa30oBaHKe HOBLIX XUMUUECKHX 37IeMeHTOB.
Vi3meHeHWe uncC/ia HEWTPOHOB B siipe aTomMa — oOpa3oBaHue wu30TomnoB. CoBpeMeHHOe
orpefieJieHUe TOHATUSI «XMMUYEeCKUI 3/1eMeHT». VI30Torbl Kak pa3HOBHIHOCTU aTOMOB OJHOTO
XUMHUYECKOI0 3JIeMeHTa.

OnekTpoHbl. CTpoeHMe 3/1eKTPOHHBIX YDOBHeW aTOMOB XUMMWYECKUX 3/7eMEHTOB MaslbIX
neprozioB. [ToHATHE 0 3aBepILIEHHOM 3/IeKTPOHHOM ypPOBHe.

[Tepyopnueckas cucrema XxuMuueckux snemeHToB [. V1. MeHgeneeBa ¥ CTpoeHVMe aTOMOB —
¢u3nuecKrii CMbIC/ IOPSIIKOBOIO HOMepa 3/1eMeHTa, HoMepa TPyIbl, HOMepa epuoza.
W3meHeHve uucna 3/7eKTPOHOB Ha BHEIIHEM 3J/IeKTDOHHOM YpPOBHe aToMa XHWMUUYeCKOro
3/ieMeHTa — 00pa30BaHMe TIOJIOKUTENbHBIX W OTPHUIIATe/bHBIX MOHOB. VOHBI, 00pa3oBaHHBIE
aToOMaMM MeTas/ulOB U HeMeTa/lJIoB. [IpUunHbI U3MeHeHus1 MeTa/l/IMYeCKUX U HeMeTa/UInueCKUX
CBOMCTB B mepuofax v rpymmax. Obpa3oBaHne OWHApHBIX coefuHeHWH. [loHATHE 00 MOHHOMN
cBsi3u. Cxembl 06pa30BaHUsI MOHHOM CBSI3H.

B3aumogelicTBre aTOMOB 3/1eMEHTOB-HEMETA/VIOB MeXy coboii — obpa3oBaHre ABYXaTOMHBIX
MOJIeKyJ1 TIPOCTHIX BelllecTB. KoBasleHTHass HeroJjisipHasi XUMHUUYeCKasl CBsI3b. OJIEKTPOHHbIE U
CTPYKTypHBIe (opMysibl. B3aumozelicTBe aTOMOB HeMeTalsioB Mexy coboii — obpa3oBaHue



OVHApHBIX COeMHEHWH HeMeTa/UIOB. DJIeKTPOOTPULIATeIbHOCTE. KoBaeHTHas Mo/sipHast CBSI3b.
[NoHsiTHE O BaJIeHTHOCTH KaK CBOMCTBe aTOMOB 00pa30BbIBaTh KOBa/JleHTHbIE XUMUUECKHE CBSI3H.
Cocranerve GopMys1 OMHApPHBIX COeJUHEHH 10 BajleHTHOCTU. Haxox/jeHre BajieHTHOCTH TI0
dbopmysie GUHAPHOTO COeIMHEHMS.

B3aumogeticTBre aTOMOB MeTas/IOB Mexkay co00ii — 0Opa3oBaHre MeTa/UTMUeCKUX KPHUCTAJIIOB.
[ToHsiTHe 0 MeTa/IMYeCKOU CBS3M.

JeMmoHcTpanuu. Mozsenn aroMoB  XUMHUYeCKUX  37emeHTOB. Ilepuoguueckas cucrema
xuMuyeckux 3jemMeHTOB [l. M. MeHgeneeBa (pa3nuuHbie ¢opmbl). M3roToBneHue Mojeneu
MOJIeKys1 OHHapHBIX COeAWHEeHWH. VI3roToB/ieHWe MoOJeNH, WUTIOCTPUPYIOIIel CBOWCTBA
MeTa/lJIMYeCKOW CBSI3U.

IlpakTnueckue paborel 1. [IpaBuia TexHWKH Oe30macHOCTH TIpM paboTe B XUMHUYECKOM
kabuHere. IIpuembl oOpaieHusi c abopaTopHbIM 00OpYyJOBaHHWEM U HarpeBaTe/bHbIMU
nprbopamu.

KonTposibHasi padora 1 1o Teme: « ATOMBbI XUMUYECKUX 3/IEMEHTOB»

Tema 2 IIpocThie BeljecTBa

[Tono>xeHve MeTannoB U HeMeTaIo0B B [lepruouueckol cuCTeMe XMMUUECKUX 3/1eMEHTOB

. N.MenpeneeBa. BaxHelillive MpOCThIe BeleCTBA — MeTa/l/Ibl (>keJsie30, aTFOMUHUM, KajlbL1H,
MarHui, HaTpud, Kammii). OOiue ¢u3nyeckre CBOWMCTBAa MeTa/l/IOB. BakHeiillide TpoCTbie
BellleCTBa-HeMeTa/ibl, 0Opa3oBaHHbIe aTOMaMM KHMCI0pPO/a, BOZAOPO/Aa, a30Ta, cepkl, ¢ocdopa,
yriepoza. MoJieKy/ibl MPOCTBIX BelljeCTB-HeEMeTalJIoB — BOJ0PO/ia, KUCI0PO/a,

a30Ta, rasoreHoB. OTHOcUTe/NbHAsE MOJIeKy/sipHast mMacca. CriocoOOHOCTh aTOMOB XHUMHYeCKHX
3/IeMeHTOB K 00pa30BaHHIO HECKOJIbKHMX TIPOCTHIX BeIeCTB — asuIOTPOIUsi. AJITIOTPOITHbIE
MoguduKalMu Kuciopoga, ¢ocdopa, onoBa. MeTanivueckue M HemeTalMuyeckue CBOWCTBA
MPOCTHIX BellecTB. OTHOCHUTENBHOCTh 3TOT0 MOHSATHSI.

Yucmo Asorazpo. KommuectBo BemjectBa. Mosab. MonsipHas macca. MomsipHbiii  00beM
ra3oobpasHbix BelllecTB. KpaTHble eZJMHHUL{bI M3MePeHHs] KOIMYeCTBa BellleCTBa — MUIIUMOJIb U
KWJIOMO/b, MWUIMMOJISIDHAsE W KWJIOMOJISIpDHas MacChl BelleCTBa, MWIUIMMOJISIDHBIM U
KWJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIleCTB.

Pacuerts! ¢ ncrionb30BaHWeM MOHATUNA «KOJIMYECTBO BelljeCTBa», «MOJISIpHasl Macca», «MOJISIPHBIA
00BeM ra3oB», «4UC/I0 ABOTaIpO».

JemoHcTpanuu. O3HakOM/IeHMe C KOJuleKLMed MeTaqioB. O3HakOM/IeHHWe C KOJUIeKLyen
HEMeTasl/IoB.

KoHTtponbHas padora 2 1o Teme: « [IpocTeie BeljecTBa»

Tema 3. CoeuHeHHUsI XMMHUYECKHX 3/IEMEHTOB

Crenenp okuciaeHus. CpaBHeHVe CTelleHU OKMCJIeHWs] U BajleHTHOCTH. OrnpefiesieHHe CTelleHU
OKWUC/IeHHsl 3/IeMeHTOB B OuHapHbiX coeauHeHUsix. CocraBieHue GopMys OUHApHBIX
coeZIMHEeHWH, 001U crTocob WX Ha3BaHUM.

buHapHble coefVHeHMsI MeTa/UIOB W HEMeTasJIOB: OKCUZbBI, XJIOPUJbl, CylAbQUAbI W TIp.
CocraBnenve ux Gopmys. BuHapHble coeiliHeHNsI HEMeTalIoB: OKCH/bI, J1eTyule BOJOPO/HbIe
COeJMHEHWs, UX COCTaB M Ha3BaHus. [lpesicTaBUTENM OKCHUJOB: BOJa, YIJEKUC/bIA Tas,
HeraleHasi u3BecCTb. [IpencraBUTeny JeTyuuMx BOAOPOAHBIX COEJWHEHWM: XJIOPOBOJOPOZ M
aMMHaK.

OcHoBaHys, UX COCTaB U Has3BaHMs. PacTBOpMMOCTb OCHOBaHMKW B Bofe. [IpencraBurenn
11e/i0ueil: TUIPOKCHBI HAaTpUsl, Kaaus U Kaablus. [ToHaTHe 006 MHAMKATOpax U KaueCTBEHHBIX
peakLusX.

Kucnotsl, ux cocraB u HasBanus. Knaccudukauus kuciaot. [IpefcTraBuTend KUC/IOT: CepHas,
consiHas, asorHas. [lonsTwe o0 mkane kucaotHOCTH (wkana pH). V3meHeHue oOKpacku
VH/IMKaTOPOB.

Conu Kak Nnpon3BOJHbIe KUC/I0T U OCHOBAHWM, UX COCTaB U Ha3BaHMs. PacTBOpMMOCTH cosel B
Bojle. [IpesicTaBUTeNM COJIeN: X/IOpUA, HAaTpusi, KapOoHaT U docdaT KarbLusl.

AMopdHbIe U KpUCTaJIMuecKye BellecTBa.



MexmorneKyJisipHble B3aUMOZEeUCTBUS. THIbl KpUCTA/I/IMUECKUX PelleTOK. 3aBUCUMOCTb CBOUCTB
Bell[eCTB OT TUIOB KPUCTA/VIMYECKUX PelleTOK.

Yucteie BemecTBa M cMecH. [IpuMepsl KUJKWX, TBEPABIX U ra3oo0pa3Hbix cMmeceil. CBoiCTBa
YNCTBIX BelleCcTB U cMmeceld. Mx cocraB. MaccoBasi U obObeMHasi 10/ KOMIIOHEHTa CMeCH.
Pacuertsl, cBsi3aHHBIE C UCTIO/Ib30BaHUEM TOHATHUS «JJOJISD».

Jemoncrpanuu. O6pasiibl OKCH/IOB, KUCIOT, OCHOBaHUN U cosell. Mojend KpUCTa/InuecKux
pelleToK X/I0pu/a HaTpus, anMasa, okcuza yriaepoza (IV). KucnotHo-1jenouHble UHMKATOPBI,
M3MeHeHVe MX OKPAaCKU B pas/MUHBbIX Cpejax. YHUBEpCaabHbIM WHAWKATOD U M3MEHEeHue ero
OKpacku B pa3/uuHbIX cpejax. Illkana pH.

JIaGopaTopHble onbITbl. (O3HakoM/eHWe CO CBoOWCTBaMM ammuaka. OrmpegeneHve pH
PacTBOPOB KHC/IOTHI, Iefioud W Bofbl. Oripenenenve pH IMMOHHOTO M 106/I04HOTO COKOB Ha
cpe3e miogo0B. O3HaKOM/IeHMe C KoJuleKLyeln cosiei.O3HakoM/IeHue C KOJUIeKLMel BellecTB C
pasHbIM THUIIOM KpUCTQ//IMYECKOM pelleTku. VI3rotoByieHue Mogeneld KpPUCTa/UTMUeCKUX
petieTok. O3HakKomsieHHe C 00pa3LioM rOpHOM MOPO/ARbI.

ITpakTHueckue padorbr 2. [IpuroToBneHre pacTBOpa caxapa M pacueT ero MacCOBOH IO/ B
pactsope

Tema 4. I3MeHeHuUs1, IPOUCXOASLME C BellleCTBaMU

[TonsiTHe sIB/IEHUH, CBSI3aHHBIX C U3MEHEHHUsIMU, TIPOMCXOSILMMY C BEIleCTBOM.

SBneHus1, cBsi3aHHbIe C U3MEHEHWeM KPUCTa/UIMYeCKOr0 CTPOeHMs BellecTBa IIPU MOCTOSHHOM
ero cocrtaBe, — (@u3nyeckue siBjeHus. DPusnueckue SBIEHUS B XUMHM: [JUCTWIISLUS,
KpUCTasyIM3alys, BblllapuBaHye U BO3rOHKa BellleCTB, (pUIbTpoBaHUe U LeHTPU(PYTUpoBaHue.
ABneHus, cBsA3aHHble C U3MEeHeHUeM COCTaBa BellleCTBa, — XMMUUYecKUe peakiuu. [Ipy3Haky v
yCJIOBUS IPOTEKaHUsI XMMUUECKUX peakliui. BoiiesieHne TeryioTsl U cBeTa — peakliiy FOpeHuUs.
[MoHsiTHE 006 9K30 - ¥ SHJOTEPMUUECKUX PeaKLIUsX.

3aKOH COXpaHeHWs MacChbl BelecTB. XHMWUeCKUe YypaBHEHHUs. 3HaueHWe WHIEKCOB U
K03¢¢uimeHToB. CocTaBieHre ypaBHeHUH XUMAYECKUX peakLvi.

Pacuets! no xuMrueckM ypaBHeHUsIM. PellieHre 3a7jau Ha HaXOXX/jeHUe KOJIMYeCTBa, MacChl UIN
o0beMa Mpo/IyKTa peakLivy 0 KOJIMYeCTBY, Macce Wid 00beMy UCXOZHOTO BelljecTBa. PacueTsl C
VICTIOJIb30BaHUEM TIOHATUS «JOJIT», KOrJa MCXOAHOe BelecTBO JaHO B BHJe pacTBopa C
3a/laHHOM MacCOBOM Jlo/ield pacTBOPEHHOIO BellleCTBa WM COJEP)KUT OMpeZie/IeHHYI0 [0/
TIpUMeCeHu.

Peakuyu pasnoxenus. IlpefcraBieHuMe O CKOPOCTM XWMWYECKUMX peakUyid. KaranuszaTopsl.
depmenTsl. Peakiyu coequnenus. Katamurrueckue M HeKaTalUTHUYeCKHe Peakiuy, 00paThMbie
1 HeoOpaTUMble peakiny. Peakijuu 3ameltieHust. PsiJi akTHBHOCTH MeTaJIJIOB, ero UCIO/Ib30BaHKe
JJ1s1 TIPOTHO3UPOBaHUSI BO3MOXXKHOCTHU TPOTEKaHWs peakLyd MeXAy MeTallaMU U KHUC/I0TaMH,
peaki1ii BbITeCHEHUS] OJJHUX META/IJIOB M3 PaCTBOPOB UX COJel JPYrMMU MeTaiiamu. Peakuuu
obmeHa. Peakuyu HeWTpanu3auyu. YC/IOBUSI TPOTEKaHWsS peakiuii oOMeHa B pacTBOpax [0
KOHLIA.

Tunel XMMUUeCKHUX peaklMi Ha NpuMepe CBOMCTB BOZbl. Peakijys pas/io)KeHUs1 — 371eKTPOJIN3
BOZbl. Peakiy coejyHeHUs] — B3aWMOZENCTBHE BOJbl C OKCHJAMH MeTa/JIOB U HeMeTaslIoB.
YcnoBue B3aMMOZEUCTBUS OKCHIOB MeTa/lJIOB M HEMETA/IZIOB C BOJOU. [IoHATHE «TUAPOKCUABI».
Peakijun 3amelrieHusi — B3aUMOJENCTBHE BOJbI C MeTaljlaMd. Peakiyy obMmeHa — TUApOIU3
Bell|eCTB.

Jemoncrpanuu. [Tpyumepsl Gu3nueckux siBJieHWM: a) MylaBieHue napaduHa; 6) Bo3roHKa uoja
unu OeH30MHOM KHUC/IOTHI; B) pacTBOPEeHHE OKpAIlleHHBIX COJiel; T) Auddy3us AYIIMCTBIX
BeleCTB C Topsilield JaMIIOYKM HakanvBaHUs. IIpviMepbl XMMUUECKHX SIBI€HWM: a) TOpeHue
MarHusi, (ocdopa; 0) B3aUMOZENCTBHE COJITHOW KHUCJIOTBI C MpPaMOpPOM WM MeJIOM; B)
nosiyueHve ruzipokcuzia Meau (II); r) pacTBopeHue MOMyYeHHOTO TMAPOKCUZA B KUC/IOTax; [)
B3auMmogeuncTeue okcuga meau (II) ¢ cepHOM KMC/IOTOM MpU HarpeBaHUM; €) pas/ioXKeHue
repMaHraHaTta Kajusi; XK) pasioXKeHue repokcuza

BOJIOpOJila C TOMOILBI0 [UMOKCHJA MapraHija M Karajasbl KapTrodenss WIM MODKOBHU; 3)
B3aUMo/leiicTBHe pa3baBIeHHBIX KHUC/IOT C MeTa/lJlaMU.



ITpakTHueckue padorsl 3. [Ipr3HaKK XUMUUECKUX PeaKLUi.
KonTposibHasi padora 3 110 Teme: «VI3MeHeHUsl, TPOUCXO/SIINE C Bell[eCTBaAMIU»
Tema 5. PactBopenne. PacTBopbl. CBoOHCTBa pacTBOPOB 3/IEKTPO/IMTOB
PacTBopeHyve Kak (u3MKO-xuMuuyeckui npouecc. [IoHsiTue 0 ruzpaTax U KpUCTa/JIOrUpaTax.
PactBopuMocTe. KpuBble pacTBOPUMOCTH Kak MOJelb 3aBUCHUMOCTHA PaCTBOPUMOCTH TBepZbIX
BeleCTB OT TeMriepaTtypbl. HachbllljeHHbIe, HeHachlljeHHble W IepechilieHHble PacTBOPBI.
3HaueHHe paCcTBOPOB /I/Is1 IPUPO/bI U CeNTbCKOTO XO35IMCTBA.
[MoHsiTHe 00 3/1€KTPOUTHYECKON [JUCCOLMALIMK. DJIeKTPOTUTHI U He3JIeKTPOIUThI. MexaHu3M
JIMCCOLMALMN 3JIEKTPOJIUTOB C Pas3/iMyHbIM XapakTepoM CBsi3u. CTerneHb 3/1€KTPOJIUTAYECKOU
guccormanuu. CUibHbIe U c1abble 3/1eKTPOJTUTHI.
OCHOBHBIE TOJIOKEHUS] TEOPUM SJIeKTPOJIMTUUECKOW Juccoluanuu. VIOHHble ypaBHeHUs
peakuuii. Peakuyiu o6meHa, uylye 0 KOHLIA.
Knaccudukaiiysi MFOHOB U UX CBOMCTBA.
Kucnotel, ux knaccudukauus. [Juccoupanusi KUCIOT W UX CBOWCTBA B CBeTe TeOpUHU
3JIEKTPO/IMTUYECKON — UCCOLMalMi. MoOJeKynasipHble UM HOHHble yPaBHEHUS peakLuy.
BsaumogeicTBue KUCIOT C MeTa/ylaMU. O/IeKTPOXMMHYECKUM psiJi HalpshKeHWM MeTasuioB.
B3anMogeiicTBre KHUCIOT C OKCHMJaMU MeTalsioB. B3auMozencTBre KUCIOT C OCHOBAaHUSIMU —
peakuysi HeWTpanu3aluu. B3aumogelicTBHMe KUC/IOT C CoJisiMU. VIcriosib30BaHWe TabJULIbI
PacTBOPUMOCTH [/Is1 XapaKTePUCTUKU XMMUUECKUX CBOWCTB KUCIIOT.
OcHoBaHug, ux Knaccugukauus. Jlucconpaniiss OCHOBAaHMM M MX CBOMCTBA B CBeTe TEOPUM
3JIEKTPO/IMTUYECKON AuccoLManvui. B3aumozelcTBUe OCHOBaHWM C COJissMM. Vcmosib3oBaHUMe
Tab/MLIbI  paCTBOPUMOCTH  /I/I1  XapaKTePUCTUKU  XWMHUUECKHWX  CBOMCTB  OCHOBaHUM.
BsaumogeiicTBue 1je/104ei C OKCHIaMU HEMETasl/IoB.
Comu, uMX [uccouyaldsi M CBOMCTBA B CBEeT€ TEOPUM 3/IEKTPOIUTHYECKOW MCCOLMALUHU.
B3aumogetictBre coseli ¢ MeTa/iaMH, 0COOEHHOCTU 3THX peakiuid. B3aumosgelictBue coseli ¢
consimu. Mcrnionb3oBaHue Tab/UIbl PACTBOPUMOCTH [I/Isi XapaKTePUCTUKH XUMHUECKUX CBOMCTB
COJIeH.
O06o00611eHre cBefieHUi 06 OKCHAX, MX KaCCU(PUKAITUU U CBONCTBAX.
lenetTnueckue psabl MeTa/ula U HeMmeTalla. ['eHeTHueckas CBsI3b MeXAY KjlacCaMU
HEOpPraHWYeCcKHX BeILlecTB.
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKLMH.
OnpezeneHve crereHeil OKUC/IeHUs [/Is1 3JIeMEHTOB, 00pa3yolMX BelleCTBa pa3HbIX K/IaCCOB.
Peakiu WOHHOTO OOMEHa U OKHUC/IUTE/TbHO-BOCCTAHOBUTE/bHBIE peakiyu. OKUC/IUTeNTh |
BOCCTAaHOBHUTE/b, OKHC/IEHWE U BOCCTaHOB/eHWe. (CocTaB/ieHWEe ypaBHEHWW OKHUC/IWMTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIMi METOZIOM 3/IeKTPOHHOTO OasiaHca.
CBolicTBa MpOCTHIX BeEL[eCTB — MeTa/UIOB U HeMeTa/uloB, KWCIOT W COleild B CBeTe
OKHC/TUTE/IbHO-BOCCTAaHOBUTE/TbHBIX PEaKLIUM.
JemoHcTpanuu. B3anMo/ielicTBre pacTBOPOB XJIOpU/ia HaTpusi U HUTparta cepebpa. [TomyueHue
HepPacTBOPUMOIO TMAPOKCHU/A U B3aUMOJEUCTBUE ero C KUCA0TaMU. B3anmMogelncTBre KUCIOT C
OCHOBaHUSIMU. B3auMogieiicTBUe KUC/IOT C OKCHMAAMU MeTa/uloB. B3aumogeincTBue KUCIOT C
MeTa/ulaMHu. B3auMogeiicTBUe KUCIOT C COMsIMUA. B3aumozencTBHe ILjesiouerd C KUC/IOTaMHU.
BsaumogeiicTBue 1jenoyeil € OKCHaMM HeMeTa/lioB. B3aumogeicTBue 1Ljesioueld C COJISIMU.
[TosyyeHre W CBOMCTBA HEPAaCTBOPUMBIX OCHOBaHMM. B3aumogeiicTBe OCHOBHBIX OKCHJOB C
KUC/IOTaMH.  B3aumozeiicTBie OCHOBHBIX OKCHJOB C BOJOA. B3auMogelicTBUe KUCIOTHBIX
OKCH/IOB C I1leJI0YaMH.
IIpakTnueckue paboTbl 4. YCIOBUSI TeueHUs XUMHUECKMX peakLUd MeXJy pacTBOpaMu
3JIEKTPOJIMTOB /10 KOHLIA.
5. Pelienue skcriepuMeHTaIbHBIX 3a7a4.
HToroBasi KOHTpPO/IbHasi padoTa 3a Kypc Xxumuu 8 Kiacca

IIpeapMeTHBIMH pe3ysibTaTaMH H3ydyeHUs IpeaMeTa «XUMUS» SABJSIOTCA  C/IeyHOLue
YMEHUS:
Tema: «BBeaenue B xumuio. IIpegver xumum»



BbINyCKHMK HayuuTCA:

» PackppiBaTb CMBICI OCHOBHBIX TIOHSTWM: BeI[eCTBO, XUMWUUYECKHUH  3JIeMEHT,
OTHOCHTe/IbHasl aTOMHasi ¥ MOJIEKYJISIpHasi MacChl;

» Ha3bIBaTh XUMHUUECKHe 3/IeMeHTHI;

» BBIUUC/SATb OTHOCHUTETIBHYIO MOJIEKY/ISIPHYF0 M MOJIIDHYIO MacChl BEIIeCTB, a TaKkKe
MacCOBYIO JI0JIF0 XMMHUUECKOT0 3jieMeHTa B COeJIMHeHUSIX [I/Isl OLIeHKU UX TPaKTUUYeCcKoun
3HAUMMOCTY;

» co0mofaTh TpaBuIa TeXHUKKU 0€30T1acCHOCTH NP TIPOBeeHUH HaO/MI0/IeHH 1 OTIBITOB

BbINyCKHUK TTO/TyUYHT BO3MOKHOCTb HAYUUTHCS:

» Orpe/ie/isiTh POJib Pa3/IMUHBIX BEI|eCTB B IPUPOJie U TEXHUKE;

» XapaKTepu30BaTh METO/[bl XUMUYeCKOH HayKu (Hab/roieHre, CpaBHeHHe, SKCIIepUMEHT,
r3MepeHUe) U UX POJib B TIO3HAHWUH TIPUPO/bI

Tema: «ATOMbI XUMUYECKHX 3/IEMEHTOB»

BbINMyCKHUK HayuuTCS:

» PackpeiBaTb CMBIC/I OCHOBHBIX TIOHSITMH: aTOM, W30TOIbl, XWMHUUYECKasi CBs3b,
371eKTPOOTPHULIATETbHOCTD;
OOBSICHATL (U3NUECKUI CMBICT TIOPSIKOBOTO HOMepa 3JIeMeHTa, HOMepa TpPYIIIIb,
HOMepa Mepuo/a;
COCTaBJ/ISITh CXe€Mbl CTPOEHUs] aTOMOB TepBbIX 20 3/1eMEHTOB MePUOJUYECKON CUCTEMBI
H.M.MeHnpeneesa;
pasnuyarh BU/bl XUMUUECKOW CBSI3U: MOHHYH), KOBAJIEHTHYIO TOJISIPHYO, KOBaJIeHTHYIO
HEMOJISIPHYIO0 U MeTa/l/TMYeCKYIO;
n300pakaTh 371EKTPOHHO-MOHHBIE (HDOPMYJIBI BeIecTB, 00pa30BaHHBIX XWUMWUYEeCKUMU
CBSI3IMM Pa3HOro BUJaA.

BbINyCKHUK TTO/TyYHT BO3MOKHOCTb HAYUHUTHCS:

» O0CO3HaBaThb 3HaueHWe TeOPeTHUYeCKUX 3HAHUM [Js TPaKTHYeCKOW [JesiTe/IbHOCTU
Yyes0BeKa;

» OIUCBHIBaTh U3yueHHbIe 00BEKTHI KaK CUCTEMbI, IIPUMEHSISI JIOTUKY CHCTEMHOT'O aHan3a

Tema: «IIpocTbie BemjecTBa»
BbINMyCKHUK HayYuTCS:

» KIacCUpUIIMPOBaTh XWMWUYECKWe 3/1eMeHTbl Ha MeTa/l/lbl, HeMeTa//lbl, WHEepTHbIe
371eMeHThI (Ta3bl) JJ/1s1 0CO3HAHUSI BaXKHOCTU YTIOPSII0UEHHOCTU HayUHbIX 3HAHWM;

»  BBIYUC/STH KOJIMYECTBO BeIeCTBa, 00beM MJTH MacCy 0 KOTMYEeCTBY BeIl[eCTBa;

YV VWV VYV V

BBINMyCKHUK NOMyYUT BO3MOXXHOCTb HAyUUThCS:

» pa3BUBaTh KOMMYHHUKATUBHYHO KOMIIETEHTHOCTh, UCIIO/Ib3Ys CPECTBA YCTHOM U
MMMCbMEHHOY KOMMYHUKALIMH TIPU paboTe ¢ TeKCTaMu yueOHHKA U JOTIOTHUTeTbHON
JIUTEpATypO, CTIPaBOUHBIMU TabJIHL[aMU;

»  TMpPOSIB/IATH TOTOBHOCTD K YBKEHUIO MHOW TOUKU 3PeHUst TIPU 00CY)KIE€HUH Pe3y/IbTaToB
BBITTOJIHEHHOM paboThl

Tema: «CoegriHeHUS] XHMHYECKHX 3/1eMEHTOB»
BBbIMyCcKHUK HAyUUTCS:

> ompejeNisiTh CTereHb OKUC/IeHUs 371eMeHTa B COeIMHeHMUSIX;

> ornpeJiesisiTh TPUHAZJIEKHOCTb BeIeCTB K OIpe/ie/ieHHOMY K/acCy HeopraHu4ecKux
BeIlleCTB;

» pa3niyath SKCMepUMeHTalbHO KHCJIOTBI U IIE/I0YM, TI0JIb3ysiChb HWHAMKATOpaMH;
0CO3HaBaTh HEOOXOAUMOCTh COO/FOfIeHHsT Mep 0e30MacHOCTH TpH  OOpalleHnHd C
KHUC/I0TaMU U 11je/I0YaMH.

» BBISIBJISITb 3aBUCHMOCTH CBOMCTB BeIIeCTB OT CTPOEHUS] MX KPHUCTA/UTMUECKUX PeIIéTOK:
VOHHbBIX, aTOMHBIX, MOJIEKYJISIPHBIX, MeTa/JTAUeCKUX;

» TIPUTOTOBJIATH PACTBOPBI C OTIPeZIe/IEHHON MaCCOBOM [10/1el PaCTBOPEHHOTO BEIIeCTBa;



>

COCTaB/sATH  (POPMy/Ibl HEOpPraHWYeCKUX COeJUHEHUM TI0 CTereHsM OKHC/IeHHs
3JIEMEHTOB, a TaK)Ke 3apsjjaM HMOHOB, YKa3aHHBIM B TalO/ivile paCTBOPUMOCTH KUCJIOT,
OCHOBAHUU U COJIEH;

BBIHYCKHI/IK MOJIyUHUT BO3MOXHOCTb HAYUHUTBCS:

>

HCI1I0/1b30BAaTh HpI/IO6p6TEHHbIe 3HaHUA U YMEHNA B Hp&KTH‘-IECKOﬁ AedATe/IbHOCTH U
HOBCGAHEBHOﬁ JKU3HU [JId TIDUTOTOBJIEHKA PACTBOPOB 3a,anH0ﬁ KOHLIEHTpal1H.

Tema: «/3MeHeHUs, IPOUCXOASALME C BelleCTBaMu»
BbINMyCKHUK HayuuTCS:

>
>
>
>

NIPUBO/IUTh MPUMePbl XMMHUYeCKUX MPOLIeCCOB B TIPHUPOJE;

1300pakaTh CyL[HOCTh XUMUUECKUX PeakLMi C MOMOIIbI0 XUMUYeCKUX YPaBHeHUH;
OOBSCHATB pa3nUYHbIe CIOCOOBI K/TaCCUPUKALIMM XUMUUECKUX PeaKLvii;
TIPOBO/IUTh XMMUYECKHe OTbITHI U SKCTIePUMEHThI U 00BSICHSITh UX pe3y/bTaThl;

BBIHYCKHI/IK MOJIYUYHUT BO3MO>XHOCTb HAyUHNTbHCA:

>
>

MOHUMAaTh POJIb XMMHUYEeCKHX MPOL[eCCOB, MPOTEKAIOIUX B MPUPO/IE;
rpaMOTHO 00paIIaThCsl C Bel[eCTBaMU B MIOBCETHEBHOM >KU3HU.

Tem: «PacTBopenue. PactBopbl. CBoiiCTBa pacTBOPOB 3/IEKTPOIUTOB»
BBIMyCKHUK HayulTCS:

>

Y V VY

Y VWV VYV V¥V

>

pacKpbIBaTb CMBIC/T OCHOBHBIX IIOHSITUM: PpacTBOPBI, 37€KTPOJUT W HEdJIeKTPOJIUT,
5/IeKTPOJIMTUUECKas: AWCCOLMALUs; OKWC/IWTEe/b W BOCCTAaHOBUTE/b, OKWUC/IEHHE U
BOCCTaHOBJ/IEHUE

0OBSICHATE CYIIHOCTb PeaKi[iii HOHHOTO 0OMeHa;

KJ/IaCCU(ULIMPOBaTh OKCU/IbI U OCHOBAHKSI 110 CBOMCTBaM, KUCJIOThI Y COJIU 110 COCTaBy;
COCTaB/ISITh YPABHEHUSI 3JIEKTPOJMTUUECKOU AUCCOLMALMM KHUCJIOT, Le/ouel, COojew;
MoJHbIeE U COKpAllléHHble MOHHBbIe YypaBHeHWsI peakUuii oOMeHa; ypaBHeHUs
OKHC/IUTeIbHO-BOCCTAHOBUTE/bHBIX PeaKLii;

COCTaB/ISITh ypaBHEHUsI Peakl|1ii, COOTBETCTBYIOLUX MOC/Ie0BaTe/IbHOCTU («LIelouKe»)
npeBpall{eH’i I HeopraHMUecKuX BellleCTB pa3/MUHbIX K/1aCCOB;

HasblBaTh O0OIl[Me XWUMHUUeCKHWe CBOMCTBA, XapaKTepHble [ KaXJ0ro W3 KJIacCoB
HeOpraHWYeCKUX BellleCTB: KUCI0T, OCHOBaHUM, COJIeH;

NPUBOJUTL  TMpPUMEpPbl  peakLyd, TOATBEP)KJAIIIUX  XUMHUUeCKHe  CBOMCTBA
HeopraHMuuecKuXx BellecTB: OKCU/OB, KHC/IOT, OCHOBaHUM U COJiel;

COCTaBJISAITh OKUCTUTETbHO-BOCCTAHOBUTE/bHBIM OanaHc ([Jis W3yueHHbIX peakluii) 1o
NIpe/JIOKeHHBIM CXeMaM peakL[iil U OIpeJensiTh BeleCTBO-OKWUC/INUTE/Ib U BelecTBO-
BOCCTaHOBUTE/b B OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIvsX;

TIPOBO/IUTH 71a00PAaTOPHBIE OIMBITHI, TIOATBEPIKAAIOIIe XUMUYeCKHe CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYeCKUX BelecTs;

BBIHYCKHI/IK MOJIyUHUT BO3MO>XHOCTb HAYyUHNTBCA:

>

>

>

COCTaB/ISITb MOJIEKY/ISIDHbIE M TOHbIE UOHHbIE ypaBHEHHSI M0 COKPALLEHHbIM HOHHBIM
ypaBHEeHUsIM;

MPUBO/JUTH NPUMeEpPHI Peaklvii, OATBEP)KJA0IIUX CyLeCTBOBaHHEe B3aMMOCBSI3U MEX/Y
OCHOBHBIMHU KJlaCCaMy HeOpraHWYeCKUX BelllecCTB;

WCTI0/Tb30BaTh MPUOOPeTEHHBIE K/T0UeBbie KOMITETEHTHOCTH TPU BLITIO/THEHUU
MCCTIeJOBaTeIbCKUX MTPOEKTOB T10 M3yUeHHI0 CBOMCTB, CII0COO0B TIOMyUeHUst U
pacrio3HaBaHusl BEL|EeCTB;

BBISIB/IATh CYLI|eCTBOBaHWe TeHeTHYeCKON B3aMMOCBSI3M MEX[Y BelljeCTBaMU B PAAY:
NIPOCTOE Bell|eCTBO — OKCHJ|, — FM/IPOKCUJ, — COJIb;

9 kiacc

Beepaenue. O0mas xapakTepuCTHKA XUMHUUYECKHX 3/IeMeHTOB M XUMHYECKUX peaKijui
Ilepuoanueckuii 3akoH U Ilepuosuuyeckasi cucreMa XUMHUUYeCKHUX 3jemeHToB [I. W.
MenpeneeBa



XapakTepyCTHKa 3/eMeHTa [0 ero MojokeHuto B Ileprosnueckou cucTeMe XMMHYECKHX
snemenToB [I. I. MeHnpeneeBa. CBolCTBa OKCH/IOB, KUCJIOT, OCHOBAHWUM U COJIel B CBETE TEOPUU
3JIEKTPOJIMTUUECKOM AUCCOLMALIMKA U OKUC/IEHUSI-BOCCTAHOBIIEHMUS.

[lonstTie o0 mnepexofHbIX »3yeMeHTaX. AM@OTepHOCTb. ['eHeTUUeCcKWW psif TepexoJHOro
3/IeMeHTa.

[Tepuoguueckuii 3aKoH U Ileproanueckas cuctema XuMU4eckux sineMeHToB [1. V1. MeHzeneeBa.
XyMuyyeckasi OpraHv3alyisi )XUBOM U HEe)XMBOM NPUPOJbl. XMMUYECKUM COCTaB fjpa, MaHTUU U
3eMHOM KOpbl. XHUMHUUYeCKHe 3/7eMeHTbl B KJIeTKax JKUBbIX OpraHvM3MoB. Makpo- u
MHUKpPO3J/IEMEHTBI.

Ob6o01ieHre cBeJleHWM O XMMMUeCKHX peakiusx. Kiaccudukauys XUMUUeCKUX peakLuil 10
Pa3MUHBIM TIPU3HAKAM: «YHCJI0 M COCTaB Pearupyrommx W 00pa3yromuxcsi BeIIecTB»,
«TeroBor  3((eKT», «HarpaB/ieHUe», «U3MEHeHUe CTeleHell OKUC/IEeHHsI 5/IeMEeHTOB,
00pa3yroIux pearupyrolye BelljecTBa», «(hasa», «UCII0/b30BaHUe KaTanu3aTtopa». [IoHsTHE O
CKOPOCTU XMMMUYECKOM peaklUu. PakTophl, BAMSIOLIME HAa CKOPOCTb XMMHYECKUX peakLUil.
KaTanm3aropsl 1 Katamm3. THruOUTopbl. AHTHOKCH/IQHTBI.

JemoHcTrpanuu. Pazmunbie hopmbl Tabmuiel [. I.MeHzeneeBa. Moen aToMOB 3/ieMeHTOB 1
—-r0 nepuofioB. Mogjenb CcTpoeHusi 3eMHOro Iuapa (TonepeuHbld paspes). 3aBUCHUMOCTb
CKOPOCTU XMMHYECKOW peakLyy OT MPUPO/bl pearupyrolivx BelecTB. 3aBUCUMOCTb CKOPOCTU
XUMHYECKOM peakLud OT KOHLIeHTpaljuM pearupyroluX BellecTB. 3aBUCUMOCTb CKOPOCTH
XUMUUECKOM peaklMy OT IUIOIIaJu CONPUKOCHOBEHMS] pearvpyroliyx BellecTB («KUITSLLUN
CTIOW»).

JIaGopaTopHbie onbIThl 1. [lonyyeHue TUApPOKCH/A IIMHKA U WCC/IelOBaHUe ero CBOWCTB. 2.
MopgenpoBanue mnoctpoeHusi [lepuoguyeckold CHUCTeMbl XMMHYECKUX 3jeMeHTOB [l
N.MeHgeneeBa

JuarHocruyeckasi KOHTPO/IbHasA padoTa

Tema 1. MeTa/isbl

[Tonoxxenne metannos B Ileproanueckon cucrteme XMMU4eCcKUx ssemeHToB 1. V1. MeHzeneesa.
Mertaniuueckasi KpUCTa/uIMyecKasi pellieTKa M MeTaj/uTMueckasi XvUMWdecKas cBsi3b. OOimue
¢usnueckre cpoiictBa MertasyioB. CrijiaBbl, MX CBOWCTBA M 3HaueHWe. XMMHUUECKHe CBOMICTBA
MeTaJIJIOB KaK BOCCTAHOBUTENIEH, a TakK)Ke B CBETE MX I0JIOKEHHUSI B 3/IEKTPOXUMUUECKOM PALY
HaNpsUKeHUN MeTaslIoB.

Kopposusi Mmeta/uioB u criocobsl 60peObl ¢ Heil. Metaruiel B mipupoge. OOiiue criocodbl nx

TIOJTy YeHUSl.
O0wias xapakTepuCTHKA IIe/J0YHBIX MeTa/lIoB. MeTanbl B ripupofie. Obiye criocobsl nx
nosiyyeHusi. CrpoeHue atomoB. lllesouHble MeTa/uibl — IPOCThIe BelljeCTBa. BaxHelinue

CoeZIMHeHUsI I1eJIOYHbIX MeTalJIoOB —OKCH/IbI, THAPOKCUIBI U COMUA (XJIOPH/bI, KapOOHAaTBhI,
cynb(atel, HUTpaThl), WX CBOHCTBA U TMpUMEHEHWe B HapoJHOM Xo3siicTBe. KanuiiHble
y00peHwusl.

O0mias xapakTepHCTHKA 3/1eMeHTOB ry1aBHOM moparpymnsl II rpynmmel. CTpoeHre aToMoB.
[[TenouHO3eMenibHBIE ~ MeTa/ulbl —  TIPOCTble  BelecTBa. BaxHelllue  coeJUHEHUs
IIe/IOYHO3eMe/TbHBIX MeTalJioB — OKCH/bI, THAPOKCHIBl W COMA (X/IOpHbl, KapOOHATBhI,
HUTPAaThI, Cy/ibdathl, hocdaTel), UX CBOWCTBA ¥ IPUMEHEeHVe B HAPO/JHOM XO035IHCTBe.
Amomunnii. CTpoeHre atoma, (u3nMyecKre M XUMHUECKHe CBOMCTBAa IPOCTOrO BelecTBa.
CoenviHeHus1 alMlOMUHUS — OKCHJ, ¥ TUAPOKCH/[, UX aM(oTepHbIN XapakTep. BaxHeiiie conu
antoMuHus. [IprMeHeHNe antOMUHUS U €r0 COeIMHeHUH.

XKeneszo. CTpoeHre atroma, (u3MUecKkMe W XMMHYeCKHMe CBOMCTBA IPOCTOTO BeIllecTBa.
lenetnueckue psapl Fe2+ u Fe3+. Baxueumme comu jxenesa. 3HaueHWe >Kejle3a U ero
COoeJMHeHWH [i/1s IPUPO/bl M HAPOJHOTO XO35IMCTBa.

JdemoncTpanuu. OOpasibl 1[e/I0OYHbIX W II[eJI0YHO3eMe/bHBIX MeTasuioB. OOpasipl CIIaBOB.
BsaumogeiicTBie pacTBOPOB KUCJ/IOT U cosiel ¢ MeTa/uiaMu. [lonyyeHre ruZipokcy/ia antOMUHUS
YW WCC/Ie[jOBaHMEe ero CBOMCTB. B3aumogelcTBHe >Keme3a C COJMSIHOM KUQIoTOW. [lonmyueHue
ruzpokcuoB xesesa (I1) u (IIT) u u3yuyeHue UX CBOWCTB.



IlpakTnueckue paborbl. 1. OcyliecTBieHre 1EMIOUKM XWMHYECKHX I[IpeBpallieHui. 2.
[TonyueHve U CBOMCTBa COeJVHEHHIM MeTa/IoB. 3. PellleHue SKCriepMMeHTa/IbHBIX 3a7au Ha
pacrio3HaBaHUe U M0oJIyYeHue COeIMHeHUN MeTaslioB.

KonTposbHas padora Nel 110 Teme : MeTtasuibi»

Tema 3. HemeTa/nbl

OO1jast xapakTepuCTHMKa HeMeTasioB: TosoxeHrue B [lepuoindyeckoil cucteMe XUMHYeCKHUX
sneMmeHTOB [I. .MeHpeneesa,

0Cc00eHHOCTU CTPOEHUsI aTOMOB, 3/IEKTPOOTPHULaTeTbHOCTL (D0) Kak Mepa «HeMeTa/UTMYHOCT»,
pap D0. Kpucraumueckoe CTpOeHHWe HeMeTa/VIOB — TMPOCTBIX BelecTB. AJIIOTPONUS.
dusnyeckue CBOMCTBa HeMeTa/I0B. OTHOCHUTE/ILHOCTh MOHSATUM «MeTal/l» U «HeMeTasll».
Bopopogp. [Tonoxenne Bomoposa B Ileprosnueckod cucreme XUMHYeCKUX 3jemeHToB [I. .
MenpeneeBa. CTpoeHre atomMa U MoJieKynbl. PU3nMyeckre U XMMUUECKHe CBOMCTBA BOZOPO/a,
ero rnojiyuyeHue U NpuMeHeHue.

Bopa. Ctpoenue Mosnekynbl. BopopogHasi xumuueckast cBsisb. Pu3nueckue CBOMCTBA BOJBI.
AHOManmu CBOWCTB BOAbL. ['mzapodumisHble 1 ruapodoOHbIe BeljecTBa. XUMHUECKUe CBOWCTBA
BoZbl. KpyroBopoT Bozbl B mpupofe. Bopgoouuctka. Aspaiusi Bofbl. BbiTOBble (DUIBTPHI.
MuHepasnbHble BOABL. [JUCTU/IIMpOBaHHAas BOJa, ee NoJIyYeHre U [IpUMeHeHHe.

OO0mjas xapakTepucTHKa rasoreHoB. CTpoeHre aTtoMoB. [IpocThie BelljecTBa M OCHOBHbIE
CoelMHEeHUs TaJloTeHOB, MX cBoicTBa. KpaTkue cBeseHust o xjyope, Opome, ¢rope u wofe.
[IpuMeHeHVe TajloreHOB U UX COeJJMHEHHWH B HAPOJHOM XO3SICTBe.

Cepa. CtpoeHne aToma, alOTPOIUsi, CBOWCTBA U TIpUMeHeHHe poMOWuYecKoi cepbl. OKCHIBI
cepbl (IV) u (VI), ux nonyueHuve, cBolicTBa U rnpruMeHeHue. CepHasi KUC/I0Ta U ee COJH, UX
NIpUMeHeHre B HapOZHOM X03s1cTBe. [Ipor3BOCTBO CepHOM KHUC/IOTHI.

A3ot. CTpoeHre aToMa U MOJEKYJbl, CBOWCTBAa MPOCTOrO BelljecTBa. AMMHAK, CTpPOEHHE,
CBOMCTBA, IOJlyuyeHHe U npumeHeHne. Com aMMOHMS, UX CBOMCTBA M NpuMeHeHHe. OKCHJBI
azota (II) u (IV). A30oTHasg KuUC/IOTa, ee CBOMCTBAa W TpUMeHeHWe. HUTpaTbl U HUTPUTHI,
npobieMa UX COZiep’KaHus B CeTbCKOX03sMCTBEHHOM MPOAYKLMUA. A30THbIe y100peHusl.
®ocdop. CTpoeHre aToma, alIOTpONus, CBoWcTBa Oesoro U KpacHoro ¢ocdopa, ux
npuMeHeHre. OCHOBHble coefvHeHUst: OKcHug ¢ocdopa (V) u oprodochopHasi KHUCIOTa,
docdatbl. DochopHbIe yaoOpeHusl.

Yrnepoj. CTpoeHue artoMa, asyIOTPOIUsi, CBOWCTBAa MoAW(UMKaluii, nprMeHeHHe. OKCHZbI
yrnepoaa (II) u (IV), ux cBoiictBa u mpuMeHeHHe. KapOoHaThl: KalbIWT, COZa, TOTAIll, WX
3HaueHue B IPUPO/Je U )KU3HU YeslOBeKa.

Kpemuuii. CTpoeHHe aToma, KpUCTA/I/IMUeCKUA KPEMHUM, ero CBOWCTBa M npuMmeHeHue. OKch,
kpemHus (IV), ero npupogHble pasHOBUAHOCTU. CHUMMKAThl. 3HaUeHWe COeUHEeHUI KpeMHUs B
JKUBOM U HEeXXUBOU ripupo/ie. IToHATHe 0 CUMKAaTHOM NTPOMBILLIIEHHOCTH.

Jemoncrpanum. [Tonyyenne u pacrio3HaBaHue Bofopoja. KauecTBeHHas peakuuss Ha
rajioreHu/l-uoHbl.. B3auMogelicTBre KOHLIEeHTPUPOBAaHHOM a30THOW KUC/IOTHI C MEJbIO.
JlabopaTtopHble ombITbl. O3HaKOMJ/IEHHE C COCTaBOM MHHepanbHOW Bofel. 30. CBolicTBa
pa3baBiieHHOM cepHOM KUCIOTHL. V3ydyeHue CBOMCTB aMMuaka. Pacrio3HaBaHUe cosieli aMMOHHUSI.
T'openue ¢ocdopa Ha Bo3znyxe U B Kuciaopoge. PacriosHaBaHue ¢ocdaro. ['opeHue yris B
Kucnopoge. Ilepexos kKapOOHATOB B TMJPOKapOOHATHI.

IlpakTHueckue paborTbl. 4. PeleHue 3KCriepUMeHTaNbHBIX 3a7au 1o Teme «[logrpymma
Kucnopoza». 5. [TonyueHue, cobrpaHye U pacrio3HaBaHKe ra30B.

KonTtposbHas pa6ora Ne2 o teme : HemeTanibi»

Tema 5. O000lleHHe 3HaHMII MO0 XUMHH 3a KypC OCHOBHOW mKosbl. IloaroroBka kK
rocyAapcrBeHHou uToroBoi arrecranuu (I'MA)

[Tepuoguueckuii 3akoH U Ileproanueckas cuctemMa XuMUUeckux sneMeHToB [l. VI.MeHzeneeBa.
@usnyeCcKMM CMBICJ IIOPSJKOBOTO HOMepa 3JIeMeHTa, HOMepOB Ilepuojia W TPYIIIBL.
3aKOHOMEPHOCTU M3MEHEeHUsI CBOMCTB 3/1eMEHTOB U MX COeJUHEHW B Mepuojax M rpynnax B
CBeTe Ipe/iCTaB/IeHNu O CTPOEHUM aTOMOB 3/1eMeHTOB. 3HaueHHe [leprouyeckoro 3akoHa.



Buzabl Xx¥MHueckux CBsi3eM W TUMNbl KPUCTA/VIMUECKUX peLlIeTOK. B3anuMocBsi3b CTpOeHUs U
CBOWCTB BeLL[eCTB.
Knaccudukaiysi XUMUUeCKMX peaklui [0 pa3dyHbIM T[pU3HAaKaM (UMC/IO W COCTaB
pearvpyroumx U 00pa3yroluXcsl BellleCTB; HalMuue rpaHullbl pa3jesa ¢as; TeraoBou 3¢dexT;
VM3MeHeHUe CTereHeld OKUC/JIeHUs aTOMOB; WCIIO/b30BaHWE KaTaau3aTropa; HarpaB/ieHue
nipoTekaHusi). CKOPOCTb XMMHUYeCKUX peakiuid U (akTopel, Bausitoiie Ha Hee. OOPaTUMOCTb
XUMUYECKUX PeaKIUi U CrIoCco0bl CMeIeHUsT XUMUYEeCKOTO PAaBHOBECHSI.
[Ipoctble U cil0KHBIE BelljecTBa. MeTa/ibl ¥ HeMmeTa/libl. ['eHeTHueckue psifibl MeTaslla,
HeMeTa//la U TMepexoAHoro Metasvia. OKCHAbl W TUAPOKCUAbI (OCHOBAaHUS, KHUCJIOTHI,
amQoTepHble TUAPOKCHU/IBI), cod. VX cocTaB, KnaccuduKaius v ob1iye XuMruuecKre CBOMCTBA B
CBeTe TeOPUHU 3/1eKTPOJIMTUUYECKOW JUCCOLIUALUN.
HroroBasi KOHTpPO/IbHasA padoTa 3a Kypc XuMuu 9 Kjiacca

KaneHgapHo — TeMaTuyeckoe 1mjiaHMpoBaHue § Kmacc

Ne Ne Hara
ypOKa ypOKa TpoBeJie Tema ypoka [Tprmeuanue
(Teme) HUS
ypOKa
Brenenue(5u4)

1 1 ITpeamet xumuu. Belrjectsa.

2 2 [IpeBpartienus BerrjecTs. Posib XUMUM B XKU3HU
yesioBeKa.

3 3 I[TpakTueckasi pabota Nel. «ITpaBuna
TeXHUKU 0e30TacHOCTH TIpu paborTe B
XxrMHuueckoMm KabuHete. [Tpruembl obpartieHus ¢
nabopaTopHbIM 000PY/I0OBaHHEM U
HarpeBaTebHbIMU ITPUOOpaMI».

4 4 [Teproguueckast Tabviia X1uM. 31eMeHTOoB [].
N. MeHpenneeBa. 3HaKU XUMHUYECKUX
3JIEMEHTOB.

5 5 Xumuueckue (GopMyJibl.

OTHOCHTE/bHBIE aTOMHAas U
MOJIEKYJISIPHAsI MacChI.

Tema 1 AToMbl XMMUYeCKHUX 3/1eMeHTOB (104)

6 1 OCHOBHBIE CBeJIeHUs] O CTPOEHUU aTOMOB.

7 2 VI3meHeHUe B COCTaBe si/iep aTOMOB
XUMUUECKHX 3/IEMEHTOB

8 3 CTpoeHue 3/1IeKTPOHHBIX 000/10UeK aTOMOB
3/IEMEHTOB

9 4 [Tepriofrueckast TabavLia XUM. 371eMeHTOB [].
. MeHpeneeBa ¥ CTPOEHHE aTOMOB.

10 5 MoHHas xumMryeckas CBsi3b.

11 6 KoBasieHTHast HermosIsipHasi XuMU4ecKast
CBSI3b.

12 7 KoBasnieHTHast 1oJisipHasi XUMUAYEeCKasi CBSI3b.

13 8 Mertasyinueckast CBsI3b.

14 9 O06o0061eHre U cHCTeMaTH3alys 3HaHUH 00
3/IeMeHTax: MeTajlylaX U HemeTasuliax, O BUax
XUM. CBSI3U.

15 10 KonTtposnbHast paborta Nel. 1o Teme: « ATOMBI
XUMUYECKHX 3JIEMEHTOB»

Tema 2 IlpocThie BelrjecTBa (8u4)
16 | 1 | |HpOCTLIe BellecTBa-MeTasibl. O01me |




¢bu3nyeckre CBOWCTBA MeTA/I/IOB.
AJIJTOTpOMHS.

17 2 [TpocTble BelrjecTBa-HeMeTaswIbl. OO01He
(hr3uyecKre CBOMCTBAa HEMeTaJIIOB.
AnnoTponusi.
18 3 KosinmuecTBO BelljecTBa.
19 4 MosisipHas macca BellecTBa. _
20 5 MosisipHbIN 00BbEM BellleCTBa. )
21 6 Pentenne pacueTHbIX 3aja4y
22 7 O06o011IeHMe U cCUCTeMaTH3alis 3HaHUH 110
TeMe: «IIpocThle BelecTBa».
23 8 KonrposnbHast pabota Ne 2 1o Teme: «IIpocTbie
BellleCTBa»
Tewma 3 CoefyiHeHUs1 XUMUUECKUX 3/1eMeHTOB( 10 u)
24 1 CreneHb okucneHvs. bvHapHble coejviHeHUs
MeTaJIJIOB U HEMeTaJlJIOB
25 2 BakHeliive Kiaccbl OMHAPHBIX COeTUHEeHN-
OKCH/Ib, JIETYYHe BOJOPO/IHbIE COeIMHEHUSI.
26 3 OcHoBaHUSl._
27 4 Kucnorsl.
28 5 Co/u Kak MpOM3BO/IHbIE KUCI0T U OCHOBaHUM.
29 6 AmMopdHbIe U KpUCTa/I/THUeCKre BellleCcTBa.
Buibl KpHCTa/yIMUeCKMX peleTok.
30 7 UucThle BellleCTBa U CMeCH.
31 8 MaccoBasi ¥ 00beMHast 011 KOMIIOHEHTOB
cMecu. PacueTsl, CBSI3aHHbIe C IOHATHEM
«J0JIsD».
32 9 [Tpaktrueckast pabora Ne 2 [TpuroroyieHue
pacTBopa caxapa M orpejiejieHie MacCOBOU
[IOJIM caxapa B pacTBOpe».
33 10 O06o006111eHre ¥ cCTeMaTH3al[ysl 3HaHUH 110
TeMe: «CoeiMHEHUsI XUMUYECKHX 3JIEMEHTOB»
Tema 4 VI3MeHeHuUsI MpOUCXOsiye ¢ BeljecTBaMu(16 u)
34 1 du3nyecKue siBJIeHUs.
35 2 XUmMuyeckue peakjuu. 3aKOH COXpaHeHus
Macchl Bell|eCTB. XUMHUYECKHe YPaBHEHMUS.
36 3 Turbl XUMUUeCcKUX peakiuu. Peakuyu
COeJMHEeHUs] U Pa3/ioKeHUs!
37 4 Peaxkiuu 3ameltieHusi ¥ obMeHa.
38 5 [TpakTnueckass pabora Ne 4. TIpu3Haku
XMMHWYECKUX peaKI[ui.
39-40 6 PacyeTbl M0 XUMUUECKHUM YPaBHEHUSIM.
41 7 O6o061eHre 1 cucTemMaTU3arys 3HaHUH 110
TeMe: « VI3MeHeHUs], mpoucxosLye C
Bell|eCTBAMUY.
42 8 KonTtposnbHast pabora Ne 3 1o Teme: «
V3MeHeHHs1, TPOMCXOASILME C BEIleCTBaMU».
43-44 9-10 Kucsotsl, Ux KnaccuduKalysi U CBONCTBaA.
45-46 11-12 OcHoBaHus, UX KaaccuurKalys U CBOMCTBA.
47 13 Okcuppl.
48 14 Conu ux CBOMCTBa.




49-50 15-16 ['eneTnueckas CBs3b MeXKJy Kiaccamu

HeopraHWyeCKUX BellleCTB.
Tema 5 PactBopenue . PactBopsl. CBoMcTBa pacTBOpOB(22 u)

51 1 PactBopeHue Kak (hU3MKO-XUMUUeCKUH
niporiecc. PactBopumocTs. THIbI pacTBOPOB.

52 2 DJIEKTPOJTUTUYECKAsl IMCCOLIAALIMS.

53 3 OcHoBHbIe noJsiokeHust TO/.

54 4 MoHHbIe ypaBHEHHs peakL|i.

55 5 Kucnotel B cBete TO/I, ux Knaccudukauys u
CBOMCTBA.

56 6 OcHoBaHus B cBeTe TO/I, ux Kiaccudukauys u
CBOMCTBA.

57 7 OKCHUBL.

58 8 Conu B cBete TO/I, X CBOMCTBA.

59 9 [TpakTrueckast pabota Ne 4 MloHHbIe peakiiu.

57 10 O06o00111eHME, CUCTEMATH3alUs U KOPPEKIUS
3HaHWM, YMEeHU U HaBbIKOB yUalluXCsl 110
Teme «TO]I».

58 11 Knaccudukaiys XuMUueCcKux peakiidi.
OKuHCUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKLMH.

59 12 CBoiiCTBa U3y4YeHHBIX K/1aCCOB Bell[eCTB B
ceete OBP.

60 13 YnpaxHeHusi B coctaBiennu OBP.

61 14 [TpakTryeckast pabota Ne5
PellieHre 3KcrieprMeHTasIbHBIX 3371a4 110 TemMe
«['eHeTHuecKas CBSI3b MeXXJy OCHOBHBIMU
K/lacCaMU HeOpraHM4eCcKUX COeJUHeHUN».

62 15 O60061eHre ¥ cucTeMaTH3alys 3HaHUH 110
TeMme.

63 16 PellieHre pacueTHbIX 33734

64 17 ViToropast KOHTpO/IbHasi paboTa

65- 68 18-22 [ToBTOpEHME

KaneHnzapHo- TemaTryeckoe IjlaHUpoBaHHe 9 Kjacc
Ne Ne Harta Tema ITpumeuanue
ypoOKa | ypoka | mpose ypOKa
(mo | jmeHus
TeMe) | ypoka
Beezenue. O01iasi XapaKTepyCTHKa XMMUYECKUX 3/IEMEHTOB U XUMHUECKUX PeakKLUi

[Tepuoanueckuii 3aKoH U Ileproanueckas cuctemMa Xxumudeckux neMmeHToB /1. Y. MeHgeneeBa(9u)

1 XapakTepycTHKa XUMUUECKOr0 3/IeMeHTa Ha OCHOBaHUH
ero MoJI0KeHus B epuofnyeckou crucreme /[1. 1.
MeHpesieeBa.

2 ["eHeTHMYeCKMe psi/ibl META/IJIOB ¥ HEMETa/lJIOB

3 [TepexoiHbIE 3/1EMEHTBI

4 [Tepriogrueckrii 3aKOH U CUCTeMa XUMUUeCKHUX

snemeHTOB /1. 1. MeHzienneeBa
5 KoHTposbHast pabota

[ToBTOpEHME OCHOBHBIX BOTIPOCOB Kypca XUMHUH 8
K/lacca. BBezieHre B Kypc xuMuu 9 Kjacc




CKOpOCTh XMMHUYECKUX peaKIUu.

7 @akTopbl, BAUSIOI[ME Ha CKOPOCTb XUMHUUECKOM
peakLiu

8 OObpaTtrmble HeoOpaTUMbIe peakIuu

9 XUMHUYeCcKOoe PaBHOBECHE U CIIOCOOBI eT0 CMeIleHust

Tema MeTtamibi(1949)

10 1

[Tonoxxenue metanioB B [leproanueckoit cucreme [] .
W. MengeneeBa 0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusnyeckre CBOKMCTBa METAJIIOB.

11 2 CnaBbl

12 3 X¥MHYeCcKre CBOMCTBA METa/JIOB

13 4 MeTasbl B ipupozie. Ob1pe crmocobbl UX MOJTyUeHusl.

14 5 OO11iee  TOHATHE O KOPPO3UM METAaJIJIOB

15 6 OO0111ast XapaKTepUCTHKA 371eMeHTOB [ A TpyIIITbI
[len0YHbIe METAJLIBL.

16 7 CoeiHeHYs 111eJIOYHBIX METa/IOB.

17 8 O06111as1 XapaKTePUCTHKA 3/1eMeHTOB 1A rpymmbl.

18 9 CoenuHeHust
MeTasoB IIA rpyrmnsl.

19 10 AMIOMUHIH, ero ¢pusnueckrie 1 XMMU4YecKre CBOMCTBa

20 11 CoelMHEHVS] QJIFIOMUHMUS.

21 12 Keneso, ero dusnueckre U XMMHUYeCKHe CBOWCTBA.

22 (13 Coepunenus Fe?', Fe?",

23 14 [MpakTueckas pabota Nel
Ocyl1iecTBieHre L[eMIOYKA XUMUUECKHUX MpeBpallleHui
MeTaslJIOB

24 15 Pemienue 3aau Ha oripefiesieHre BbIX0/A TIPOAYKTA

25 16 [MpakTueckasi pabora Ne2 ITosyueHure u cBOHCTBa
COoeIMHEeHUM MeTaJIJIoB

26 17 [MpakTueckast pabora Ne 3 PerieHue
SKCIIepMMEeHTa/IbHBIX 33/lau Ha pacro3HaBaHue U
1oJlyueHre CoeJMHEeHU MeTaloB

27 18 O06o011IeHMe crcTeMaTH3alUs U KOPPEeKIUs 3HAHUH,
YMEHUIA, HaBbIKOB Y4-Cs 110 TeMe «XHUMHUsI MeTaslyIOB».

28 19 KonTposibHas paboTa 1 o Teme «MeTab»

Tema HemeTanbi (23u)

29 1

OO0r11asi XxapaKTepUCTHUKA HEMETAJIJIOB.

30 2 Bogopoga.

31 3 OO0111as1 XapaKTePUCTHKA TaJIore€HOB.

32 4 CoenuHeHue ranoreHoB. buonornueckoe 3HaueHue v
MprUMeHeHHe rajloreHOB U UX COeIMHEHUI.

33 5 Kucnopog,.

34 6 Cepa, eé (u3nueckre U XMMUUYECKHe CBOWCTBaA.

35 7 Okcugpl cepbl. CepHast Kuca0Ta. ComyM CepHON KMCIOThI

36 8 [TpakTrueckass pabota Ne3
PellieHre 5KCriepUMeHTa/IbHBIX 3a/lau 110 TeMe
«IToarpymnra Kuciopoga».

37 9 A30T 1 ero CBOWCTBa.

38 10

AMMMHaK




39 11 . Cosmu aMMOHUSL.

40 12 A30THasi KUcioTa ¥ eé coyii. OKCH/bI a30Ta.

41 13 Docdop 1 ero coefMHEHUsI.

42 14 CoeauHenust pochopa

43 15 Yriepog, ero ¢py3nueckre U XMMHAYeCKHe CBOKCTBA.

44 16 Oxcugpl yriaeposa. @usnyeckue U XMM. CBOMCTBA B
cpaBHeHUH. TormBo. _

45 17 YTroJibHasg KUC/IOTa U e€ COJIU.

46 18 Co/1 yroyibHOW KUC/IOThI

47 19 KpemHMi1 U ero coeiliHeHUs.

48 20 CuMKaTHasi IPOMBIIIIEHHOCTh

49 21 [TpakTueckass pabora Ne5. [TosyueHue, cobrpanue u
pacro3HaBaHue ra3os.

50 22 O06006111eH1e, ccTeMaTH3alvs ¥ KOPPeKLMs 3HaHHUH,
YMEHHI Y HaBBIKOB YYallUXCS 110 Teme: « XUMUS
HeMeTaslJIoB».

51 23 KontposbHas pabora Ne2 1o Teme « HemeTasnibi»

Tema 5 Oprannyeckux coeavHeHue(114)

51 [Ipeamet opraHnueckoit xuMuu. MHoroobpasue
OpraHUYeCcKHX COe/IMHeHHUe.
52,53 [IpesesibHbIE YI1€BOAOPO/bI
54 HenpesesnbHble yIyeBOAOPOAbI: STU/IEH.
55 - 56 KuciopozcogepsKaiiye coeJUHeHUs.
57 [onsitie 00 aMHUHOKHC/IOTAX U OesKax.
58 YTJ/IeBOJbI.
59 [Tonvimepsbl
60 O0600111eHMe 3HAHWH T10 KYPCY OpPraHU4YecKOd XUMHH.

Tema 6. O6001TIEHNE 3HAHUHT

10 XMMUU 33 KypPC OCHOBHOM LIKOJbI(6Y)

61 -62 [TeproanruecKuii 3aKOH ¥ CUCTEMAa XUMUYECKUX
sneMeHTOB /[I. VI. MeHpeneeBa(IoBTOpeHKe)
63 64 CTpoeHue BelleCTB
65 ViToropasi KOHTpOJIbHasi paboTa
66 Knaccudukaiys BelecTs
67 XUMHUUYECKHEe peakiun
68 VToroBoe moBTOpeHue Mo Kypcy XUmuu 9 Kjiacca

JIuTeparypa /sl yyaluxcs:

1. Amuk6epoBa JI.FO. «3annmMatenbHasi xumusi», M, «ACT - ITpecc», 2009r.

2. abpuensa O.C. Xumus. 9 knacc: pabouasi Terpajib K yuebnuky I'abpuensna O.C. --
M.: [Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3bmeHko «CripaBOUHUMK LIKOJBHMKA 10 XUMHUM 8-11 knacc, M,

«Ipoda», 2000 r.



4. Xumusi. 9 knacc: yuebHUK 7151 061ieoOpa3oBarenibHbIX yupexkaenuit/ ['abpuensia O.C.. -
M.: poda, 2012.

5. Xumusi. 8 knnacc: yuebHUK f1s1 06mieoOpa3oBarenibHbIX yupexkaenuit/ ['abpuensia O.C.. -
M.: dpoda, 2012.
6. Tabpuensa O.C. Xumus. 8 kmacc: pabouasi TeTpagp K yuebHuky I'abpuensHa O.C. --

M.: poda, 2012.

JIuTeparypa /1S yuuTess:

1. Tabpuensu O.C., Metoauueckoe mocobue s yuutens. Xumusi 8-9 kmacc. - M.: [Ipoda,
2008.

2. Tabpuensn O.C., OcrtpoymoB W.I'. Xumusi. 9 knacc: HacronbHass KHWra yuutens. - M.:
Opoda, 2004.

3. l'opkoeeHko M.IO. «IToypouHbie pa3paboTku» mo xumuu 9 knacc, ML, «Bako». 2004 T.

4. Komucaposa JI.B., , Tlpucsiruda N.I' «kKOHTpO/IbHBIE ¥ TIPOBEpOUHBIE PAOOTHI IO XUMUU 9
Knacc», M., «9k3amen», 2007r.

5. YuebHo-MeToiMUeCKasi ra3eTa [ yunrene, usg. «[lepsoe centsibpsi», M., 2009 r.

6. Yuebnuk O.C. I'abpuensH, « Xumusi» 9 knacc, M. «ZIpoda», 2012 roza.

7. Yuebnuk O.C. I'abpuensH, «Xumusi» 8 knacc, M. «[Ipoda», 2012 roza.

ODJeKTPOHHBIE TT0COOHS:

CD pucku «OOmiass W HeopraHuueckas Xumusi», OpraHuueckass XAMHsI»
«BuptyasnbHas 1abopaTopusi»

NnTepHeT-pecypcer:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm



http://chem-inf.ncirod.ru/inorg/element.htm
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://www.chemel.ru/
http://bril2002.narod.ru/chemistry.html
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