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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C JOKYMEHTaMH:
. @enepanbHbiM - 3akoHOM  OoT  29.12.2012 Ne 273-®3 «0OO6 o0pazoBaHuu B

Poccuiickoit denepanuny;

. [TopsiakoM OpraHu3ald ¥ OCYIIECTBICHUS 00pa30BaTEIbHON NIEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MpOrpaMMaM — 00pa30BaTEeNbHBIM MPOrpaMMaM HaydyalbHOTO
00111ero, OCHOBHOT'O O0IIIETO U CPETHETO 00IIEero 00pa3oBaHus;

. denepanbHBIM  TOCYJAPCTBEHHBIM  00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO
obmiero obpazoBaHusi, yTB. npukazom MuHoOpHayku Poccum ot 17.12.2010 Ne 1897 (manee —
dIOoC O00);

. denepabHON 00pa3oBaTENBHON MPOrPaMMO OCHOBHOTO OOMIET0 0Opa3oBaHUS,
yTB. npuka3zoM Munnpocsemenus Poccun ot 18.05.2023 Ne 370;

. OcHoBHO# 00pa3oBaTeIbHON MPOrpaMMOl OCHOBHOTO 001iero oopasosanust MOY
«COII No76 nmenu M.I'.I"anumkoroy;
. Pa6oueit nporpammoii Bocutanust MOY «COI No76 umenu M.I".I'anumkoro».

Ilean XMMHYECKOr0o 00pa3oBaHHus:

o @opmuposanue y ydaumxcsi XAMAYECKON KapTHHBI MUPa KaK OPraHUYeCKON 4acTh
€ro 1IeJIOCTHOM €CTECTBEHHOHAYYHON KapTHHBL;
. paszeumue TO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHbIX M TBOPUYECKHUX

CIOCOOHOCTEH yyammxcs B MPOLECCe H3YYCHHs] UMU XUMHYECKOW HayKM M ee BKIaJa B
COBPEMEHHBIN HAYYHO-TEXHUYECKHI IIPOTPeECC;

. Gdopmuposarue BOXHEHIINX JOTUYECKUX OMEPAIMA MBIIUICHUS (aHAIHM3, CHHTE3,
000011IeHIEe, KOHKPETU3allusl, CPAaBHCHHE M JIp.) B IPOIECCE IMO3HAHHUS CUCTEMbI Ba)KHEHIIMX
MOHSATHH, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH M CBOMCTBaX XUMUYECKUX BEIIECTB;

. gocnumaHnue YOEXKIEHHOCTH B TOM, UYTO NPUMEHEHHME IMOJYYCHHBIX 3HAHUM U
YMEHUU 10 XUMHUHU SBJISIETCS OOBEKTHBHON HEOOXOAMMOCTHIO JyIisi Oe30macHOM paboThl ¢
BeIIECTBAMH U MaTepuagaMu B ObITY U Ha IPOU3BO/ICTBE;

. npoekmupoganue W peanu3ayus BHITYCKHUKAMU OCHOBHOW IIIKOJIBI JTIUYHOU
oOpa3oBaTeNbHOM TpaeKkTOpuu: BbIOOP mNpoduiast oO0ydeHus B cTapiied IIKOJIe WM
npodeccnoHaNTbHOT0 00pa30BaTENHHOIO YUPEKICHUS;

. osladenue KJTFOYEBBIMH KOMIIETEHINSIMHU (yueOHO-1103HaBaTEIHLHBIMH,
WH(POPMAIIMOHHBIMH, [ICHHOCTHO-CMBICJIIOBBIMU, KOMMYHUKATHUBHBIMHU ).

O01as XapakTepUCTHKA YUeOHOr0 nmpeaMera « XuMHsh)

OcobenHocTu conepkaHusi OOyYeHHUs] XUMHU B OCHOBHOM WIKOJE€ OOYCIIOBJICHBI
crenu(puKoil XMMUN KaK HAyKH M TOCTaBJICHHBIMU 3a1adamMu. OCHOBHBIMU MPOOIEMaMH XUMUHU
SIBJSIIOTCS M3YYEHHE COCTaBa M CTPOCHUS BEUIECTB, 3aBUCHUMOCTH HMX CBOWCTB OT CTPOCHUS,
MOJIyYEHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBAMH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUUYECKHX
peaKIuii ¥ myTel yIpaBJICHHUS UMU B 1IEJISX TOTYyYEHUS BEIIECTB, MAaTEpUalioB, YHepruu. [loaTomy
B IPUMEPHOM MpOrpaMmMe 1Mo XMMUHU HAIUIA OTPA)KEHUE OCHOBHBIE COEPKATEIIbHBIC JTMHUU: *

. BEIIIECTBO — 3HAHUS O COCTAaBE M CTPOCHUHM BEIECTB, UX BAXKHEUIINX (PU3NUECKHUX
1 XUMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH;

. XUMHYECKass peaklus — 3HaHUA 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKHE CBOICTBA BEIIECTB, CIIOCO0aX YIPaBlIeHUs XUMHUECKUMH MPOLIECCaMU;

. MPUMEHEHHUE BEIIECTB — 3HAHWUA M OMNBIT MPAKTHUYECKOW JEATETbHOCTH C
BEIIIECTBAMH, KOTOpHIE HamOOJiee YacTO YMOTPEOJSIOTCS B TOBCEIHEBHOW KU3HU, IIHPOKO
WCIIONB3YIOTCS B MPOMBIIIJIEHHOCTH, CEJIbCKOM XO03SIICTBE, HA TPAHCIIOPTE;

. SI3BIK XUMUW — CHCTEMa BAXKHEHIINX MOHATUNA XUMUU U TEPMUHOB, B KOTOPBIX OHH
OMHCBIBAIOTCSI, HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB, T. €. MX Ha3BaHUA (B TOM YHUCIE H
TPUBHUAIBHBIC), XUMUYECKHE POPMYIIBI M YPaBHEHHUS, a TakKKe MpaBuia MepeBoja nHopmanuu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUU U 0OPATHO.




[TockonbKy OCHOBHBIE COJIEp)KaTeNbHbIE JIMHUM IIKOJBHOTO Kypca XUMHH TECHO
NIEpEIJIETEHB], B NPUMEPHOM MporpamMMme COAEpXaHUE MPEACTABIECHO HE M0 JIMHUAM, a II0
paznenaMm: «OCHOBHBIE TOHSATHS XUMHUHU (YpPOBEHb ATOMHO-MOJIEKYJSPHBIX MPEICTABICHUN )Y,
«Ilepuoguyeckuii 3aKOH U NEpUOANYECKAs CUCTEMa XUMUYEeCKUX 3ieMeHToB JI. M. Menneneesa.
Crpoenue BeniecTBa», « MHOrooOpasne XuMHIECKUX peakiuiiy, «MHOrooopasue BemecTB.

Oco0eHHOCTH M3YYCHHUS XUMHH

Jns peanm3anu mporpaMMbl BeIOpaH ydeOHO-MeToandeckuii komruieke (mamee YMK),
KOTOPBIH BXOAMT B (enepalbHblii MepedeHb YYeOHHKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
HCIIOJIb30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa30BaTeNbHBIX YUPEKICHUSAX, PEATU3YIOLIUX
oOpa3zoBaTeNnbHBIE TPOrpaMMBbl  O0mIEro 00pa3oBaHMA UM HMEIOMIMX TOCYIApCTBEHHYIO
AKKPEIUTAIMIO U 00eCIIeYMBAOIINKN 00ydyeHrne Kypcy XuMuH, B cootBeTcTBHM ¢ PI'OC.

IIporpaMMa mocTpoeHa Ha OCHOBE KOHIEHTPUYECKOIO IOAXO0JA. OTO JIOCTUIaeTCs
MyTeM BBIWICHEHUS TUAAKTUYECKONW EAMHHIBI — XMMHUYECKOTO JJIEMEHTa - U JallbHeHIIeM
YCIOKHEHMM W PACHIMPEHUH €e€: 3/eCh TAaKOBBIMH BBICTYMAOT (POPMBI CYIIECTBOBAHUS
(cBOOOIHBIE aTOMBI, MTPOCTHIC U CIIOXKHBIC BEIIECTBA). B mporpaMme yYHTBHIBACTCS peain3arius
MEXIIPEIMETHBIX CBsi3zel ¢ KypcoMm ¢usuku (7 kiacc) u Ouonorum (5-7 Kiaccel), T/A€ AAETCS
3HAKOMCTBO CO CTPOCHHMEM aToMa, XHUMHUYECKOW OpraHu3alueil KIETKH W TpolleccaMu OOMeHa
BELIECTB.

B coamepxanuu kypca 9 kimacca BHadaige OOOOIIEHHO pPAaCKPBITHl CBEACHHS O
CBOMCTBaxX KJIAacCOB BEUIECTB — METAJJIOB U HEMETAJJIOB, a 3aT€M MOAPOOHO OCBEIIEHBI
CBOMCTBA WICJIOYHBIX U IIEITOYHO3EMEIbHBIX META/JIOB U TallOTeHOB. BBOISTCS mOHATHS
CKOPOCTb XUMUYECKUX PEAKLUN U KaTaaus.

Hapsigy ¢ >TUM B Kypce pPacKpbIBalOTCS TakKKe€ M CBOWMCTBA OTAEIBHBIX BAXKHBIX B
HapOJIHOXO35IICTBEHHOM OTHOIIEHUU BELECTB.

OcHoBHOM ¢dopMOIl oOpraHuzali y4eOHOro Mpolecca SBISETCS KIACCHO-YpPOYHAas
cucreMa. B kadecTBe JONOJHUTENBbHBIX (DOpM oOpraHuszaluu 00pa30BaTEILHOIO Ipolecca
UCIONIB3YETCSl  CHCTeMa  KOHCYJIbTAllMOHHOW  TMOANEPKKHM, HWHIUBUAYAIbHBIX  3aHSATHIA,
camMocCTosITeNIbHAsE padoTa ydaluxcs C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, Kpy>KKOBasi paboTa.

Onucanue MecTa y4eOHOro mpeaMera, Kypca B y4eOHOM ILIaHe.

B cooTBercTBUM C yueOHBIM ITAaHOM mpenMeT «XuMus» u3ydaercs ¢ 8§ mo 9 kiacc.
[Ipenmet «XuMus» BXOTUT B MPEAMETHYIO 0071acTh «ECTECTBEHHO - HAyYHBIE MTPEIMETHI.

VYpoBenb paboueii mporpamMmmsl 8 - 9 kiaccoB - 6a30BbIil. B 8 kiacce Ha u3ydueHne XUMUU
otBoauTCs 68 yacoB (2 waca B Hemenmo). B 9 kmacce- 2 yaca B Hepeno, 68 yacoB. Beero- 136
gacoB. Cpok peanusanuu — Ba roja.

B peanu3zanuio npakTHYECKON 4acTU MPOrpaMMbl BHECEHBI H3MEHEHHUS:

[IpaxTuueckue padotsl Ne 6 u Ne7 B 8 knmacce o0benuHeHsl B 0HY [IP «oHHBIE peakiyu.
VYcnoBus MpoTeKaHWs XMMHUYECKUX pPEaKlUid MEXIy pacTBOpaMH 3JEKTPOJIUTOB B PacTBOpE N0
KOHIIa», mpakTudeckas padora Ne 8 «CBoiicTBa KUCTIOT, OCHOBAHUHU U COJICH) HE BBIMTOTHACTCS.




[Inanupyemble pe3yJbTaThbl U3y4YeHHUS] YHeOHOI0 MpeAMeTa XUMHUH
OcHOBHBIE IOHATHS] XUMHH (YPOBEHb AaTOMHO-MOJIEKYJ/ISIPHBIX MPeACTABICHU)

Boinycknuk naywumcsa:

. OIMCHIBATh CBOMCTBA TBEPIBIX, KHUIKUX, ra3000pa3HBIX BEIIECTB, BBIIEIAS HMX
CYLIECTBEHHbIE MPU3HAKHY;

. XapaKTepu30BaTh BELIECTBA 110 COCTAaBY, CTPOECHUIO U CBOMCTBAM, yCTaHABIUBAaTh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

o PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHH — «aTOM», «MOJEKYJay,
«XUMHUYECKHI 3JEMEHT», <«IIPOCTOE BEIIECTBO», «CJOXKHOE BELIECTBO», «BAJCHTHOCTHY,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;

° I/I306pa)KaTb COCTaB HpOCTCfIH.IPIX BC€IICCTB C IIOMOIIBIO XUMHUYCCKHX (bOpMYJ'I n
CYIIHOCTb XUMHNYCCKHX peaKI_[I/Iﬁ C IIOMOIIIBIO XUMHYCCKHUX ypaBHeHHﬁ;
L4 BBIYUCIIATE OTHOCUTCIIbBHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, d TAKIKC

MAacCCOBYIO JOJIKO XHMHUYCCKOI'O OJJICMCHTA B COCAUMHCHHUAX MJIA OLCHKU HX HpaKTH‘IeCKOﬁ
3HAYUMOCTH,

o CPaBHUBATH 110 COCTaBY OKCHbI, OCHOBAHUS, KUCIIOTHI, COJIH;

o KJIaCCU(PUIIUPOBATh OKCHABI U OCHOBAHUS IO CBOMCTBaM, KHCIIOTHI M COJH — TIO
COCTaBY;

o OMKCHIBATH COCTaB, CBOWCTBA U 3HAueHHE (B TMPUPOAEC M MIPAKTHUECKON
NEeSITEIbHOCTH YEJIOBEKA) IPOCTHIX BEILIECTB — KUCIOPOAa U BOAOPO/a;

o JaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB U Ba)KHEHIIUX
COEIMHEHMI €CTeCTBEHHBIX CEMEWCTB IIEIOUHBIX METAIJIOB U FAJIOT€HOB;

o MOJI30BATHCA JTAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOHN TTOCYIIOH;

. MPOBOJIUTHh HECIIOKHBIE XMMUYECKHE OIBITHI M HAOMIOJIEHUS 32 W3MEHEHUSIMHU

CBOWCTB BEILIECTB B MPOLIECCE X MPEBPAIICHHIA; COOITIOIATh MPaBUIIa TEXHUKH 0€30aCHOCTH MIPU
NPOBECHUU HAOJIIOICHUH U OTIBITOB;

o pasiinydaTtb SKCICPUMCHTAJIBHO KHCJIIOTBI WM IICIIOYH, IOJB3YyAChb HHAUKATOpAMH,
OCO3HaBaTh HEOOXOJMMOCTb COOJIIO/IEHHS Mep O€30MacCHOCTH MpU OOpallleHUH C KUCJIOTaMH M
IIeJI0YaMH.

Bouinycknuk nonyuum 603mM0HCHOCHb HAYUUMbBCA:

o IpaMOTHO 00paIIaThCcsl C BEIECTBAMU B IOBCEITHEBHON KU3HU;

o 0CO3HaBaTb HEOOXOIUMOCTb COOJIIOJICHHUS] MPaBUIJI HKOJOTMUYECKH Oe3011acHOro
IIOBEJICHUS B OKPYKAIOLIEH IPUPOIHON Cpeae;

o MIOHUMATh CMBICT U HEOOXOIUMOCTh COOJIOACHUS MPEANNUCAaHHM, TpeaaraeMbIX B
MHCTPYKIHUAX 110 UCIIOJIB30BAHUIO JIEKApCTB, CPEJCTB OBITOBOM XUMHHM U JIP.;

o HUCIIOJB30BATh HpI/IO6peTCHHBIe KJIIIOYCBBIC KOMIICTCHTHOCTU IIPU BBIIIOJHCHHUU

UCCIIEIOBATENIbCKUX MPOEKTOB MO M3YyYEHHUIO CBOICTB, CIIOCOOOB MOJYyYEHHUS U paclo3HaBaHUS
BEILIECTB;

o pa3sBUBAaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTBL, HMCIIOJb3yd CPEACTBaA yCTHOI\/'I n
MMCbMEHHOW KOMMYHHKAIUU MPU paboTe ¢ TEKCTaMH y4eOHUKA U AOMOJIHUTEIBHOM JINTEPATypOil,
CIPAaBOYHBIMU TaONHUIIAMU, TPOSBISATH TOTOBHOCTh K YBOKEHUIO HWHOW TOYKH 3PEHUS TpU
00CYXXJIEHIH pe3yJIbTaTOB BBIITOJIHEHHOMN paboTHI;

o OOBEKTUBHO OIEHMBATh MH(OpPMAIMIO O BEMIECTBAX M XUMHUYECKHX IpOIleccax,
KPUTHYECKH OTHOCHTHCS K IICEBAOHAY4YHOH uH(pOpMalMK, HEJO0OpPOCOBECTHON pekiame,
Kacarolleics: CTI0Ib30BaHMS Pa3IMYHbIX BEIECTB.

Ilepuoauyecknii 3aKOH U NEPUOAMYECKAS] CUCTEMAa XMMHYECKUX IJIEMEHTOB
JA.N.Menneneesa. CTpoeHue BelecTBa

Buvinycknuk nayuumca:

o KJ'IaCCI/I(I)I/II_[I/IpOBaTI) XUMHUYCCKHUE JJIEMCHTBI Ha METAJlJIbl, HEMCTAJIJIBI, 5JICMCHTHI,
OKCHJIBI U THJIPOKCHU]IBI KOTOPBIX aM(OTEpHbI, U MHEPTHBIE 3JIEMEHTHI (Ta3bl) AJII OCO3HAHUS
BAYKHOCTH YIIOPSAJOYECHHOCTH HAyYHBIX 3HAHUU;

. pacKpsIBaTh CMbICI Iepuoauyeckoro 3akoHa [[.M1.Menneneena;

. OMKCHIBATh U XapaKTEepHU30BaTh TaOIMYHYI0 (OpPMY MEPHUOJUUYECKON CHCTEMbI
XUMHNYCCKHUX 3JICMCHTOB,



o XapaKTepU30BaTh COCTaB aTOMHBIX SIZICP W paCIpe/eiCHUE YKcia AJIEKTPOHOB 10
OJICKTPOHHBIM CJIOSIM daTOMOB XHMHUUYCCKHUX JJICMCHTOB MAJIbIX TICPUOLO0B HepHOI[H‘-IeCKOﬁ
CHCTEMBI, a TAK)KE KaJIHsI U KaJIbIIHs;

° pa3nuyath BHUAbl XUMWUYECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYK) MOJIPHYIO,
KOBAJIEHTHYIO HENOJSIPHYIO U METAJLINYECKYIO;

° n300paxkath AJIEKTPOHHO-UOHHbBIE hopMyIIBI BEIIECTB, 00pa3oBaHHBIX
XUMHYECKUMHU CBA3SIMH PA3HOTO BUJA;

° BBISBJISITh 3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAJUIMYECKHUX
PELIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

° XapaKTepU30BaTh XUMUYECKHUE PJIEMEHThI U UX COCJMHEHUSI HA OCHOBE MOJIOKEHUS
AJIEMEHTOB B IEPHOINYECKON CUCTEME U OCOOEHHOCTEH CTPOSHUS UX aTOMOB;

° ONMCBHIBATh OCHOBHBIE A3Tanbl OTKpbITHS J[.M.MeHaeneeBbiM MEPUOIUYECKOTO

3aKOHa " HGpHOI[PI‘-IGCKOfI CHUCTCMBI XUMHNYCCKHX 5JICMCHTOB, )KU3Hb U MHOFOO6pa3HyIO HAay4YHYIO
ACATCIIBHOCTD YYCHOTI'O,

L4 XapaKTCPU30BaTb HAYYHOC W MHUPOBO33PCHYCCKOC 3HAYCHUC IICPUOAUYCCKOIO
3dKOHa 1 nepnonnquKoﬁ CHUCTCMbI XUMHNYCCKHUX 3JICMCHTOB H.I/I.MGHHGHGGBEI;
L4 OCO3HAaBAaTh HAYYHBIC OTKPLITUSA KAaK PE3YJIbTAaT AJIUTCIIbHBIX H36JIIOI[CHI/II7I, OIIBITOB,

Hay4HOU ITOJIEMHMKH, IIPEOIOJICHNS TPYAHOCTENH U COMHEHUM.
Boinycknuk nonayuum 603mM0HCHOCHIb HAYUUMbBCA:

L] OCO3HAaBaTh 3HAUCHUC TCOpCTI/ILIeCKI/IX 3HaHI/II71 JUJIA HpaKTHqCCKOﬁ NCATCIIBHOCTHU
YEJIOBEKA;

. OIKCHIBATh U3YUYCHHBIC OOBEKTHI KaK CHUCTEMbI, MPUMEHSS JIOTUKY CHCTEMHOTO
aHaJau3a;

[ ] HpI/IMeHﬂTB 3HAHUA O 3aKOHOM€pHOCT$IX HepHOILH‘-ICCKOﬁ CUCTCMbI XHUMHYCCKHUX
3JICMCHTOB IJISI O6’I)SICH€HI/IH nu HpeIIBI/IIIeHI/ISI CBOﬁCTB KOHerTHI)IX BCIICCTB,

. pa3BuBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YIIIyOJICHUS 3HAHUM

00 MCTOpPUH CTaHOBJICHUS XMMHUYECKON HAyKH, €€ OCHOBHBIX NMOHATHUH, NEPUOJUUYECKOrO 3aKOHA
KaK OJHOIo us BaXXHEHITNX 3aKOHOB Oprupoabl, a TAKXKE O COBPEMCHHBLIX JOCTMIKCHHUAX HAYKH U
TEXHUKHU.
MHoroo0pa3ne XUMHYECKUX pPeaKkuii
Buvinycknuk nayuumcea:

o OOBSACHATh CYTh XMMHMUYECKHUX IPOIECCOB M HUX MPUHLMIHAIBLHOE OTIWYHE OT
(bu3NYeCKUX;

o Ha3bIBaTh NIPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMHUECKUX PEAKIINN;

o YCTaHABIIMBATh MPUHAJIEKHOCTh XUMUYECKOW PEAKIIUU K ONPEACIEHHOMY THITY 1O

OJTHOMY M3 KJAaCCHU(PUKAIMOHHBIX MPHU3HAKOB: 1) MO YHMCIy M COCTaBy MCXOJHBIX BEIIECTB U
IPOAYKTOB peakiuH (peakluu COEJUHEHHUs, Ppa3JIOXKeHMs, 3aMelleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WJIA TIOTJIONIEHUIO TEIJIOTHI (PEaKIMK SK30TEPMHUUECKHE U DHIOTEPMHUUECKHUE); 3) 1Mo
U3MEHEHHMIO CTENEeHEH OKUCIEHUS XUMHUYECKHMX JJIEMEHTOB (PEaKkIMM  OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIE); 4) 10 00PaTUMOCTH Tpoliecca (peakiuyu oOpaTUMble U HEOOpaTUMBbIE);

L4 Ha3bIBATh (baKTOpBI, BJIMAIOIIUC HAa CKOPOCTh XUMHWYCCKUX peaKL{Hﬁ;
L4 Ha3bIBaTb (baKTOpBI, BJIMAIONIUEC HAa CMCHICHUC XUMHNYCCKOTI'O PaBHOBECUA,
L4 COCTaBJISITh: YPAaBHCHUA BHCKTPOHHTHHCCKOﬁ JUucconranuyn KHCIOT, I_I_ICJ'IO‘{CI\/JI,

COJICH; TTOJTHBIE U COKPAIICHHBIC NOHHBIC YPAaBHEHHUS peaKkIMii 0OOMeHa; ypaBHEHHs OKHCIUTEIBLHO-
BOCCTAaHOBUTCIBHBIX peaKHHﬁ;

o NPOTHO3UPOBATh TMPOAYKTHl XMMHYECKHX peakuuil 1mo ¢opmynam/ Ha3BaHUSAM
MCXOJHBIX BEIIECTB; ONPENENISATh HMCXOIHBIE BEHIECTBa MO (opMyiam/ Ha3BaHUSM IMPOIYKTOB
peakium,

o COCTaBJIATh ypPaBHEHUS PEaKIMH, COOTBETCTBYIOIIMX IOCIEA0BATEIbLHOCTU
(“nenouke’) mpeBpalleHN HEOPraHUYECKUX BEILIECTB PA3JIMYHBIX KIIACCOB;
o BBISIBJIATh B IIPOLIECCE OKCHEPUMEHTA IPHU3HAKH, CBUJAETEIBCTBYIOLIUE O

IMPOTCKAHUUN XUMHYECKOM pCaKknuun;



. MPUTOTOBJISATh PACTBOPHI C OMNPEIEICHHOW MacCOBOWM JOJIEd pPacTBOPEHHOIO
BEILIECTBA;

° ONpEACNSITh XapakTep Cpelbl BOJIHBIX PAcTBOPOB KHUCJIOT M IIEJOYEH IO
W3MEHEHUIO OKPACKH UHAMKATOPOB;
° MIPOBOJIUTH KAUECTBEHHBIE PEAKIINH, IOITBEPKIAIOIINE HAIMYME B BOJHBIX

pacTBOpax BCUICCTB OTACIIbHBIX KATUOHOB U AaHMOHOB.
Bbmycmmx noJiydum 603MONCHOCMb HAYUUMbCA?

o COCTABJIITh MOJICKYJISIDHBIE M IIOJIHBIE HOHHBIE YPaBHEHUS [0 COKPALECHHBIM
MOHHBIM YPaBHEHHUSIM;

o IIPUBOJUTH IIPUMEPHl PEaKLUH, MOATBEP)KIAIOIUX CYIIECTBOBAHUE B3aUMOCBS3U
MEXly OCHOBHBIMHU KJIaCCaMHM HEOPraHU4ECKUX BELIECTB;

. MIPOTHO3UPOBATh PE3YNbTAThl BO3JCHCTBUS PAa3IMYHBIX (PAKTOPOB HAa HM3MEHEHHE
CKOPOCTH XUMUYECKOU PEAKLINH;

o IIPOrHO3UPOBATh PE3yJbTAaThl BO3JAECHCTBUS Pa3IMUYHBIX (PAKTOPOB HA CMEILEHHE

XUMHUYECKOTO PaBHOBECHS.
MHuoroo0pa3ue BemecTn
Buinycknuk naywumcsa:

. ONPEIEIATh NPUHAMIECKHOCTh HEOPIrAaHMYECKUX BEIIECTB K OJJHOMY M3 U3Y4YECHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

. COCTABIISATH (POPMYJIBI BEIIECTB MO WX HA3BAHUSIM;

. ONPEIEIATh BaJIECHTHOCTb U CTEIIEHb OKUCIICHHSI 3JIEMEHTOB B BEILIECTBAX;

. COCTaBIIATH (YOPMYJIIBI HEOPTAHMUECKUX COSTMHEHHUH 10 BAJICHTHOCTSIM U CTETICHSIM

OKHCJIEHUS DJIEMEHTOB, a TaK)XE 3apsjaM MOHOB, YKa3aHHBIM B Ta0JIMIE pacTBOPUMOCTH KHUCIOT,
OCHOBAHHUH U coJIeH;

o OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS (U3NYECKUX W XHMHUYECKHX CBOWCTB
IIPOCTBIX BELIECTB (METAUIOB U HEMETAJIJIOB) U UX BBICIIMX OKCHJIOB, 00pa30BaHHbBIX 3JIEMEHTaAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

° Ha3bIBaTh OOIIME XHUMHYECKHE CBOWCTBA, XapaKTEpPHBIC JIsi TPYII OKCHUIIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

° Ha3bIBaTh OOIIME XMMHMUYECKHE CBOWCTBA, XapaKTEPHBIE ISl KaKIOTO M3 KJIacCOB
HEOPraHWYECKUX BEIECTB: KUCJIOT; OCHOBAaHUI; COJIEH;

° NPUBOAUTh TNPHUMEPHl PEAKUUN, NOATBEPKIAIOIIMX XHUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHHUI U COJIEH;

° OTIPEIEIATh BEIIECTBO-OKUCIIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;

° COCTaBJISITh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIN OallaHC (A7 M3YYSHHBIX PEaKIIHii)
10 TIPEIJIOKEHHBIM CXEMaM PEaAKIUN;

° MPOBOJUTH JTAOOPATOPHBIE OMBITHI, TOATBEP)KIAIONINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

° MPOBOANTH J1a00paTOPHBIE OMBITHI MO TOMYYEHUIO M COOMpAHUIO Ta3000pa3HBIX

BEILIECTB: BOAOPOJA, KHUCIOPOJAA, YINIEKUCIIOIO Tra3a, AaMMHaKa, COCTABJIATb YpPaBHEHUS
COOTBETCTBYIOIIMX PEAKIIUM.
Buinycknuk nonyuum 603mo03cHOCHb HAYUUMBCA:

. MMPOTHO3UPOBATh XMMHYECKHE CBOMCTBA BEIIECTB HAa OCHOBE WX COCTaBa M
CTPOEHHS;
. MMPOTHO3UPOBATh  CIIOCOOHOCTh  BEMIECTBA TMPOSBIATH OKHUCIUTEIBbHBIC WU

BOCCTAHOBUTEJIBHBIE CBOWCTBA C YYETOM CTEMEHEW OKHUCIEHHUS DJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

. BBISBJIATh CYIIECTBOBAHUE TIE€HETUYECKOM B3aMMOCBSI3H MEXAY BEUIECTBAMH B
psAy: IPOCTOE BEHIECTBO — OKCHJI — TUAPOKCHUJL — COJIb;
. XapaKTepu30BaTh OCOObIE CBOMCTBA KOHIEHTPHPOBAHHBIX CEPHOW U a30THOU

KHCIIOT;



. MIPUBOAUTH NPUMEPHI YPABHEHUN PEAKLMM, JIEKAIIUX B OCHOBE MPOMBIIIIEHHBIX
CIOCOOOB MOMYyYSHUS aMMHaKa, CEpHON KUCIIOTHI, YyT'yHa U CTaJIH;

o ONMUCHIBAaTh (U3MYECKHE W XUMHYECKHE TIPOLIECCHl, SBIAIOMIMECS YacTbiO
KpyroBOpOTa BEILIECTB B MPUPO/IE;
. OpraHU30BbIBATh, MPOBOJAUTH YUCHHUECKHE IMPOEKTHI MO HCCIEIOBAHUIO CBOMICTB

BEIICCTB, UMEIOIINX BaKHOE IMPAKTUYECKOE 3HAYCHHE.

JInst crenbIX ¥ CIIa0OBUILIIMX OOYYArOIIMXCS: BJIAJICHHE TMPABUJIAMH 3aIllCH XMMHYECKHX
(hopMyJT ¢ UCIIOJIL30BAHUEM PEIThe(hHO-TOUCUHOM CHCTeMbI 0003HaucHuid J1. bpaiins. [ oOydarormxcs ¢
OrPaHMYCHHBIMA BO3MOKHOCTSIMHU 3[0POBBSI: BIIJICHHE OCHOBHBIMH JIOCTYITHBIMH METOaMH Hay9IHOTO
TMO3HaHU:A, UCITOJIb3YEMbIMU B XUMUU.

Coaepxxanue TeM y4e0HOro Kypca XuMHHU

OcHOBHbBIE MOHATHUA XMMHH (ypoBeHb aTOMHO-MOJIEKYJISI PHbIX
NnpeACTABJICHUI)
[Tpenver xumuu. MeToapl IO3HAHMS B XUMUU: HAOIIOJCHHE, SKCIIEPUMEHT, U3MEpPEHHE.
Hcrounnku xumudeckoi nHGOpMaIuu: XUMUYecKas JuTeparypa, UHTepHer.
UYuctsle BemecTBa U cMecu. Ounctka BemecTs. [IpocTeie U CioXHbIe BelecTBa. MeTasibl
U HEMETaUIbl. XHUMHYECKUM HJIEMEHT, aTOM, MOJIEKYJa. 3HaKH XUMHUYECKUX HJIEMEHTOB.



Xumudeckas ¢popmyna. BaneHTHoCTh xuMuueckux aneMeHToB. CocTaBiieHne (Gpopmys OMHAPHBIX
COCIMHEHHUI M0 BAJIEHTHOCTHM aTOMOB XHMHMUYECKHX JJIEMEHTOB U OIPEACNICHUE BaJC€HTHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB 10 (hopMysiaM OMHAPHBIX coenuHeHnid. OTHOCUTENIbHAs aTOMHAs
Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca.

®u3nyeckue SBICHUS W XHUMHUYECKHE peakiuu. [Ipu3Haku W yciIoBUS TNPOTEKAHUS
XUMUYECKUX peakluuil. 3aKOH COXPAaHEHHS MAacChl BEHIECTB IMPU XUMHUYECKUX pEaKLUsX.
XUMUYECKUE YPABHEHMUSI.

OcCHOBHBIE KJacChl HEOPraHWYECKUX coenuHeHuil. HomeHkiatypa HeopraHuyecKux
BemecTB. Okcuapl. OKCUIIBI METaUIOB M HemeTauioB. Boma. Ouuctka BOJbI. Adspanusi BOIBI.
B3aumopeiicTBue BOABI ¢ OKCHJAAMHU METAUIOB UM HeMeTauioB. KHCIOTHI, KiIacCUpUKALUS H
CBOICTBA: B3aUMOJICHCTBHE C METa/UIaMH, OKCHIaMH MeTaJliioB. OCHOBaHUS, KiacCu(UKaIU U

CBOWCTBA: B3aUMOJICHCTBUE C OKCHJAaMH HEMETAJUIOB, KHUCIOTaMH. AMGMOTEPHOCTD.
Kucnotno-ocHoBubie nnaukatopsl. Conu. Cpennue conu. BzaumoneiictBue cosnei ¢ MeTajljiaMu,
KHUCJIOTaMHU, Iiesiouamu. CBsI3b MEXKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTMHEHUI.

[TepBoHavanbHBIE MPEACTABICHUS O €CTECTBEHHBIX CEMEHCTBaxX (IPYINax) XUMHUYECKHX
3JIEMCHTOB: IIEJIOYHBIC H IICII0YHO3EMEIBHBIC METAJIbI, T'AJIOTCHBI, XaJIbKOTCHBI.

Ilepuoouueckuii 3aKkoH u nepuoouvecKas cucmema XuUMUYECKUX INEMEHMO8
. H. Menoeneesa. Cmpoenue seujecmea

[lepuonuueckuii 3akoH. McTopus OTKpBITHS MEPUOJUYECKOTO 3aKOHA. 3HA4YEHUE
MEPUOIMYECKOT0 3aKOHA IS Pa3BUTHUS HAYKH.

[lepuoanueckas cucTeMa KaK e€CTECTBEHHOHAy4yHas KiIacCU(UKAIMs XUMHUYECKHX
snemMeHTOoB. TabnuunHast Qopma mnpencTaBieHUs KIACCUPUKALMM XUMUYECKHUX DJIEMEHTOB.
Crpykrypa tabmuubl «llepuoanueckas cucrema xumuueckux siaemeHtoB [[. M. MenneneeBay.
Du3MUECKHil CMBICT MOPSAIKOBOrO (ATOMHOT0) HOMEpa, HOMepa Mepuoja U HoMepa Tpynibl (A1
AJIIEMEHTOB A-TpyI).

Crpoenue aroma: sipo U 3JIEKTpOHHas o0onouka. CocTaB aTOMHBIX fJEp: MPOTOHBI U
HeUTpoHbl. M30TOMBI. 3aps aTOMHOIO siipa, MAaCCOBOE YKMCJIO U OTHOCHUTENIbHAs aTOMHAas Macca.
DnekTpoHHas 000704YKa aToMa. DJIEKTPOHHBIE CJIOM AaTOMOB AJIEMEHTOB MAJIBIX MIEPUOIOB.

XuMHu4ueckasi CBA3b. OJIEKTPOOTPULATENBHOCTh aTOMOB. KoBajeHTHas HenojsipHas Hu
nosisipHasi cBsA3b. loHHas cBs3b. MeTamnyeckas CBsA3b. BalleHTHOCTh, CTETIEHh OKUCIICHUS, 3apsi]l
HOHa.

MHuoroo0pa3ne XuMHUYECKHX peakuuii

Knaccudukanus XuMHUYeCKUX pPEeakIuil: peakiui COSAMHEHHs, Pa3JIOKEeHUS, 3aMeIleHus,
oOMeHa, AK30TEPMHUUYECKHE, SHJOTEPMUYECKHE, OKMCJIUTEIbHO-BOCCTAHOBUTEILHEIE,
HeoOpaTuMble, 0OpaTUMBbIE.

Ckopocth xumuueckux peakuuid. Karanuzatopsl. DakTopbsl, BIMSIONIME HAa CKOPOCTbH
XUMHUYECKUX PEaKIUH.

PactBopbl. Dnextponutuueckas gucconuarus. CTeneHb MUCCOIHUAIAN. DJIEKTPOIUTHI U
HedNeKTponuThl. KaTnoHbsl W aHUOHBI. [[uccommanusi cosieid, KHCIOT U OCHOBAHHMI B BOJHBIX
pactBopax. Peakiiuu mnoHHOT0 0OOMEHa B pacCTBOPAX AJIEKTPOIUTOB.

MHoroo0pa3sue BemecTs

OOmas XxapakTepUCTHUKAa HEMETA/NIOB HAa OCHOBE WX TIOJIOKEHHUS B TMEPUOIUICCKOM
cucreMe. 3aKOHOMEPHOCTH H3MEHEHHs] (DM3MUYECKUX W XUMHYECKHX CBONCTB HEMETAJIOB —
MPOCTHIX BEIIECTB, MX BOJOPOJHBIX COCIWHEHUN, BBICHIMX OKCHUIOB M KHCJIOPOACOIEPIKAIINX
KHCIIOT Ha TpUMepe »JJIEMEHTOB BTOPOTO U TpeThero mnepuoioB. Aumorporus. OoOmas
XapaKTePUCTHKAa METAUIOB Ha OCHOBE WX TIOJOXXEHHS B TEPUOJMYECKOM CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHsI (PU3UYECKHMX U XUMHUYECKHX CBOMCTB METalIOB — MPOCTHIX
BEIIIECTB, UX OKCHUIOB M TUPOKCHIOB Ha MMPUMEPE DJIEMEHTOB BTOPOTO M TPETHETO MEPHUOIOB.

JKcnepuMeHTAIbHAsE XUMHUSA

Ha u3yuenue 3Toro pasjaena He BBIICIACTCS KOHKPETHOE BPEMsl, MMOCKOIbKY XHMHUYECKUN
OKCIIEPUMEHT SIBIISIETCS 00S3aTeNhbHOM COCTABHOW YAaCThIO KaXKJIOTO M3 Pa3JIelioB MPOTPaMMBI.
XWMHYECKUH  DKCIIEPUMEHT U paclpeiesieHne ero mo Yy4YeOHBIM TeMaM TPUBEICH B
TEMAaTUYECKOM ILJIAHUPOBAHUMU.



TemaTnyeckoe NIaHUPOBaHUE YUeOHOr0 MaTepuaaa «Xumus» 8 Kiaace

Ne Tema Koa-Bo | DiekTpoHHBbIE
yacoB | o0pa3oBaTejbHbIe pecypchl
1 Beenenue 7 www.drofa-ventana.ru,
2 ATOMBI XMUMUYECKHUX 3JIEMEHTOB 12 www.drofa-ventana.ru,
www.hemi.wallst.r.
3 [IpocTeie BelecTBa 6 www.drofa-ventana.ru,
www.hemi.wallst.r.
4 CoequHeHnsT XUMUYECKUX DJIEMEHTOB 16 WWW-dVOfQ'Ventana-rU,
www.hemi.wallst.r.
5 N3menenus, mpoucxXoAsIIre ¢ BemecTBaMu 14 www.drofa-ventana.ru,
www.hemi.wallst.r.
6 PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 13 www.drofa-ventana.ru,
AJIEKTPOJIMTOB www.hemi.wallst.r.
Hroro: 68
TemaTn4eckoe NJIAHUPOBaHUE Y4eOHOr0 MaTepuaiaa «Xumus» 9 Kiaace
Ne Tema Koxa-Bo | DuexkrponHbie
4yacoB | o0pa3oBaTejibHbIE PeCypChl
1 OKHUCINTENEHO-BOCCTAHOBUTEIILHBIE PEAKIIUU 8 www.drofa-ventana.ru,
www.hemi.wallst.r.
2 OO01as xapakTepuCcTUKa SJIEMEHTOB U 7 www.drofa-ventana.ru,
XUMUYECKUX PEAKIUI www.hemi.wallst.r.
3 MeTansl 18 www.drofa-ventana.ru,
www.hemi.wallst.r.
4 HemeTtasl 25 www.drofa-ventana.ru,
www.hemi.wallst.r.
S O0600611eHre 3HaHU# 0 XUMHHU 32 KypC OCHOBHOM 8 www.drofa-ventana.ru,
mkousl. [Togroroska k TA www.hemi.wallst.r.
cait pemry OI'O.
Bcero 68
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