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IHosicuuTeabHAA 3aNMCKa

Pabouast mporpamma yueGHOTO TIpeaMeTa «XHUMHs» COCTABJIICHA Ha OCHOBE (eaepaaIbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 001Iero o0pa3oBaHus, TpeOOBaHHIA K
pe3ylibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHUs
10 XMMHH, IPUMEPHOM MporpamMmbl IO Y4EOHBIM IpeaMeTaM, C y4ETOM INPUMEPHON OCHOBHOM
oOpa3zoBaTelbHONH TpPOrpaMMbl OCHOBHOTO oOmiero oOpa3oBaHusi (0100peHa peEIICHHUEM
¢benepanbHOro y4eOHO-METOANYECKOT0 0OBEAMHEHUS M0 00IIeMy 00pa30BaHUIO, MPOTOKOMI OT §
ampens 2015 roga Ne 1/15 (B pemaxiuu npotokosa Ne 1/20 ot 04.02.2020)), paboueit mporpaMMsi:
I'a6puensn O.C. Xumus. Paboune nporpammel. [Ipenmernas nunus yueOnukos O.C. 'abpuensina,
N.I'. OctpoymoBa, C.A. CnankoBa. 8-9 kiaccel: ydeOHOe mocobOue st oOrieoOpa3oBar.
opranu3zanuii / O.C. I'abpuensn, C.A. Cnankos. — M.: [Ipocsemenne, 2019.

Pabouas mporpamMma paccuuTaHa Ha OOy4arOUIMXCs, UMEIOIIUX 3aJePKKy MCHUXUYECKOTO
pasBuTHs. [lpu cocraBieHMH NPOTpaMMbl YUWUTBHIBAIHCH CIEAYIOUIME OCOOCHHOCTU JETel:
HEyCTOIYMBOE BHUMaHUE, MaJIblil 00BbEM MaMsTH, 3aTPyAHEHUS [IPU BOCIPOU3BEICHIUHN MaTepuaa,
HEC(OPMHUPOBAHHOCTh MBICIHUTEIBHBIX ONEpalHii, aHAJIM3a, CHHTE3a, CPABHEHUS, IJIOXO PA3BUTHI
HaBbIKM YTEHUs, YCTHOW W mucbMEeHHON peud. [Ipomecc oOydeHHs TaKMX IIKOJbHUKOB HMEET
KOPPEKIIMOHHO-PA3BUBAIOIINI  XapakTep, HAINpPABICHHBIM Ha KOPPEKIHIO HUMEIOIUXCA Y
oOy4aromuxcsi HEAOCTaTKOB, MPOOENOB B 3HAHUAX W ONUPAETCSd HA CYOBEKTHBHBIA OIBIT
IIKOJIbHUKOB, CBSI3b M3y4aeMOr0 MaTepHaia C peallbHOW JKU3HBIO. bolblIoe BHUMaHUE HA ypOKe
yIensieTcsl MpakTUYeCKoW paboTe ydyaluxcs: ¢ y4yeOHMKOM (3amojiHeHHEe pabodux IJMCTOB),
KOHTYPHBIMH KapTaMH, COCTABJICHHIO Pa3HOOOPa3HBIX OMOPHBIX «IIaMSATOK», CIIOBAPUKOB, TaOJIHII
u cxem. llpu wu3yuyeHUM HOBOro MaTepuana o0053aTeIbHO TMPOUCXOIUT MHOTOKPATHOE €ro
MOBTOPEHUE MO0 CpPEACTBaM IMOAPOOHOTO OOBSCHEHHS HOBOTO MaTephalia C OpraHu3aiuen
MPAKTUYECKON CaMOCTOSTENIbHOM paboThl y4aluXxcsi, 0Eraoro moBTOPEHUs C BbIICICHHEM IIIaBHBIX
MOMEHTOB TEMBbl U TOHSTHHA, OCYIIECTBICHHS OOpPAaTHOH CBSI3U: TMOMCKAa YYCHWKaMH OTBETOB Ha
MOCTABIICHHBIE YYUTENIEM BOINPOCH], paboTa Mo IUIaHy (KKIbIA YYEHUK MOJy4daeT Ha YpoKe
MOJPOOHYI0 MaMATKY — aiuropuT™ paboTsl). [locnme w3ydeHHs TeMbl HEMPEMEHHO MPOBOISTCS
oboOmarome ypoku. Y4eOHbI marepuall JaeTcs KPyHMHBIMH TeMaTHUYeCKHMMH Ojokamu. Takoit
MOJIXOJT CIOCOOCTBYET OOOOILIECHHIO CBEJIEHUM, MOHMMAHMIO 3aKOHOMEPHOCTEH HCTOPHUYECKOIO
nporiecca, Jy4lieMy 3allOMMHAaHUIO U YCBOSHHIO KOHKPETHBIX HCTOPUYECKUX (DAKTOB.

OCHOBHBIMU yenAMU Kypca SIBISIOTCS:

-(opMupoBaHUe y ydaliuxcs XMMHUYECKOH KapTHHBI MHMpa KaK OpPraHMYeCKOW YacTu ero
[IEJIOCTHOW €CTECTBEHHOHAYYHO! KapTHHBI;

-pa3BUTHE TMO3HABATENIBHBIX WHTEPECOB, MHTEIUIEKTYabHBIX U TBOPYECKUX CHOCOOHOCTEH
YUaIIUXCsl B TPOIIECcCe M3yYeHHS MMH XMMHYECKON HAyKW M €€ BKJIaJa B COBPEMEHHBIH HAay4HO-
TEXHUYECKUN MPOLIECC;

-popMupoBaHNe BaKHEHIINX JIOTMYECKUX OINEpalnuii MBIIUICHUS (aHAIM3, CHHTES,
0000111eHHe, KOHKpeTH3allMs, CpaBHEHHWE W Jp.) B IpoOLEecce IMO3HAHMS CHCTEMBl BaXKHEWIIMX
MOHSTHH, 3aKOHOB U TEOPUH O COCTaBEe, CTPOEHNUH M CBOMCTBAaX XMMUYECKUX BELIECTB;

-BOCIIMTaHUE YOEKJEHHOCTH B TOM, YTO NPUMEHEHHE IOJyYEeHHbIX 3HAHUNH U YMEHHUH IO
XUMHUU SIBIIAETCS OOBEKTUBHOW HEOOXOAMMOCTHIO Jisi Oe30macHOM paboThl C BeElIeCTBAMH H
MaTepHajaMH B OBITY ¥ Ha IPOU3BOJICTBE;

-IPOEKTUPOBAHWE W  pealM3alusl BBITYCKHUKAMHA  OCHOBHOM MIKOJIBl  JIMYHOMN
o0pa3oBaTeNbHOW  TpPAeKTOpUU: BBIOOpP Tpoduias oOydyeHHUs B CTapliedl MIKoje WIH
PO eCCHOHAITBHOTO 00Pa30BATEIHLHOTO YUPEIKICHHUS;

-OBJIaJICHUE KIIOYEBBIMM  KOMIIETEHUMSAMHU (y4eOHO-TI0O3HABAaTEIbHBIMH, II€HHOCTHO-
CMBICIIOBBIMH, KOMMYHUKAaTUBHBIMH ).

OO0mas xapakTepucTuKa y4e0HOro npeamera

ConepkaHme Kypca BBICTPOCHO B COOTBETCTBHU C HMCTOPHUKO-JIOTHUECKUM H CHUCTEMHO-
JeSITeTbHOCTHBIM TO/IXOJaMHU Ha OCHOBE HepapXuu Y4eOHBIX mpobiieM. Bce numaktudeckue
ENWHUIBl YYEOHBIX KHHUT Ui 8-9 KJIacCOB HAYMHAIOTCS C ITOCTAHOBKH 00pPa30BaTEIbHON
npoOJeMbl, KOTOpasl pelaeTcss B Ipolecce M3ydeHHs mnaparpada Ha OCHOBE JIESTeIbHOCTHOTO
MOJIX0/1A.



TeopuTrueckue IMOJIOKEHUS Kypca pacKpbIBAIOTCS HA OCHOBE IIHMPOKOIO HCIIOJIb30BAHUS
XUMHUYECKOT0 HKCIEPUMEHTa, B TOM YKCIE M MPOBOJMMOTO B JOMAIIHHUX YCJIOBHSX, a TaKXke
JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA.

PazButie = MH(DOPMALMOHHO-KOMMYHHKATUBHOW  KOMIIETEHTHOCTH  OOYyYaroOUIUXCS:
oOpalieHne K pa3IMyHbIM UCTOYHHUKAM WH(OpPMAIMU, TOArOTOBKAa HH()OPMAIIMOHHOTO MPOAYKTA
€ro Mpe3eHTanus. YMEHUEe BECTH JUCKYCCHIO, OTCTaUBaTh CBOIO TOUYKY 3PEHUSI U KOPPEKTHPOBAThH
IIO3ULMIO HA OCHOBE apI'yMEHTOB.

MetanpeaMeTHbII XapakTep CoOJep)KaHusi y4yeOHOro marepuana: peaju3alus CBA3el ¢
IIpeAMETaMU HE TOJIBKO €CTECTBEHHO-HAYYHOI'O LUKJIA, HO U C UCTOPHUEH, TUTEPATYPOUH, MUPOBOM
XY/10’)KECTBEHHOU KYJBbTYpPOH.

[IpakTUKO-OpUEHTHPOBAHHAS  3HAYMMOCTb OTOOpa y4eOHOro CoAEp)KaHHs:  CBS3b
M3y4aeMOoro MaTepuaia C KU3HbI0, ((OPMUPOBAHUE FKOJIOTHUECKON I'PaMOTHOCTH IpU  0OpalieHuu
C XMMHYECKHMMH BEIIEeCTBAMM, MaTepUaIaMy M MPOIECCaMH, OTBEYAIOIIUMHU TPEOOBAHUSAM MPaBHUII
Tb npu paboTe B XuMHU4YECKOM KaOUHETE U MOBCEAHEBHOMN KU3HHU.

JlocTuKEHHUIO MPEAMETHBIX, METAIIPEIMETHBIX M JIMYHOCTHBIX PE3yJbTaTOB CIIOCOOCTBYET
CTPYKTYpUPOBaHUE 3aJaHUH 110 pyOpUKaMm:

«[IpoBepbTe CBOU 3HAHUSY;

«[IpumeHuTE CBOU 3HAHUAY;

«Hcnonp3yiiTe NOMOIHUTENBHYIO HH(POPMAILIUIO U BBIPA3UTE MHEHUE).

Jns nocTikeHus 1eied OCHOBHOTO OOIIero oO0pa3oBaHUs OMNpeeNieHbl BaKHEUIINE
COJIEpKaTeNIbHbIC JIMHUU IPEMETA:

-«BEIIECTBO» - 3HAHHME O COCTaBE U CTPOCHUHU BEIIECTB, UX CBONCTBaX M OHOJIOTHYECKOM
3HAYEHUU;

-«XMMHMYECKasl peakius» - 3HaHWE O MPEBPAILEHUSX OJHHX BEUIECTB B JIPYrHe, YCIOBUS
MIPOTEKAHUS TaKUX MPEBpaIlleHUui U crioco0ax yrnpaBieHUs peaKkLUsIMU;

-«XUMHYECKUN S3BIK» - ONEPUPOBAHME CHUCTEMOM BAKHEUIINX XUMHUYECKHX TIOHSTHI,
3HAaHWE XUMUYECKOW HOMEHKJIATYpPhl, & TAK)KE BJIAJICHUE XUMUYECKON CUMBOJIMKON (XMMHUYECKUMU
dbopMynaMu U ypaBHEHUSIMHU).

-«XUMHUS ¥ KU3Hb» - COOJIIO/ICHNE MPaBUJI XUMUYECKOW 0€30MacHOCTH MpHU 00pallleHuu ¢
BEIIECTBAMH, MaTepuajlaMd W XHMHYECKHMH IpOLleCCAaMU B TIOBCEJHEBHOW KHM3HM U Ha
IIPOU3BO/JICTBE.

Kypc opueHTHpoBaH Ha OCBOEHHE OOYYAarOIIMMUCS OCHOB HEOPraHMYECKOW XHMHU U
KpaTKO€ 3HAKOMCTBO C HEKOTOPBIMU MOHITUSIMH U 00BEKTaMU OPTaHUYECKON XUMUH.

B conepxarenpHOl nMHMM «BemiecTBo» pacKpbIBaeTCs yYEHHE O CTPOEHMM aroma H
BEIIECTBA, COCTABE U KJIACCU(UKAIINYA XUMHUUECKUX BEIIECTB.

B conepxarenbHON JMHUM «XUMHUYECKasl peakiys» pPacKpbIBaeTCs YUEHHUE O XMMHUYECKUX
mpoueccax: KilacCUpUKaluus XUMHUYECKUX pEaKIUd U 3aKOHOMEPHOCTH UX HPOTEKaHUs;
KayecTBEHHass U KOJMYECTBEHHAs CTOPOHBI XMMHUYECKHX MPOLECCOB (Pacué€Thl MO XUMUYECKUM
(dbopMysiaM U ypaBHEHUSM XUMHUYECKUX PEAKLIUN).

B conepxxarenbHOU JMHUM «XUMHYECKUU SI3BIK» (DOPMYTUPYIOTCS YMEHUS YdUaIIUXCs
Ha3bIBaTh BEIIECTBA MO (QopMyjaM M COCTaBIATH (POPMYNIbI MO HX Ha3BAaHUSAM, 3aMUCHIBATH
YpaBHEHMs pEaKIMM U XapaKTepu30BaTh HX, PACKPBIBATh HHGPOPMALMIO, KOTOPYIO HECET
XUMHUYECKass CHMBOJIMKA, B TOM YHCIie BhIpakeHHas B Ta0imunoi hopme (Ileproaudeckas cucrema
xuMudyeckux siaemenToB JI.M.MenneneeBa, Tabmuiia pacTBOPUMOCTH); HCHOJIb30BATH CHCTEMY
XUMHUYECKUX MOHATHH Ui ONMHUCAaHUS XUMUYECKHX OOBEKTOB (3JIEMEHTOB, BEIIECTB, MATEPHATIOB U
MIPOLIECCOB).

B comepxanuu nUHUM «XUMHS U KU3HB» PACKPBIBAIOTCS JIOTMYECKHE CBSA3M MEXIY
CBOWCTBaMM, TPHUMEHEHHUEM, IIOJIyueHHEM BeIIeCTB B JaOOpaTOpPHBIX YCIOBHSIX U Ha
MIPOU3BOJICTBE; (hopMUpYyETCs KyIbTypa 0€30MacHOr0 U 3KOJOTHYECKOI0 IPAaMOTHOTO OOpaIIeHusl C
XUMHAYECKUMHU OOBEKTaMHU.

B kypce 3HauuTenbHas poJib OTBOJUTCS XUMHUYECKOMY OSKCIIEPUMEHTY: MPOBEICHUIO
NPAaKTUYECKHX pPabOT M J1IabOpaTOPHBIX OMNBITOB, (UKCAMM M aHAIW3y HX pPE3YJIbTaToB,
COOJTFOICHUIO HOPM U TIPaBHII O€30MaCHOM pabOThl B XUMUYECKOM KaOWHETE.
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Peanuzanus mporpammbl Kypca B Ipolecce OO0Oy4YeHHs IMO3BOJIUT OOy4aromUMCSl MOHATh
pOJIb M 3HAYEHHWE XMMHMM Cpeu JAPYTMX HAayK O IPHUPOAE, T.€. PACKPBITh BKJIAJ XHMHH B
(bopMHpOBaHKE IIETOCTHON €CTECTBEHHO-HAyYHON KapTUHBI MHUPA.
Onucanue mecta y4e0HOro npeaMera B y4eOHOM IJIaHe
YueOHbli peaMeT «XUMHUS» pealln3yeTcs B paMKax 00s3aTeIbHON MPeIMETHOW 00iIacTu
«EctecTBeHHO-HayuHble MpeaMeTs» ¢ 8 1o 9 kmaccel. Pabouas mporpamma 1o npeamery «Xumusi»
COCTaBJIEHA U3 PacyeTa 4acoB, YKa3aHHbIX B yUEOHOM ILJIaHE LIKOJIBI:

Knacc KomnyectBo yacoB B HEZEIIO OO011IEE KOJTMUECTBO YaCOB
8 xiacc 2 68
9 xiacc 2 68

Onucanue HeHHOCTHBIX OPHEHTHPOB COAEPKAHUS Y1eOHOI0 npeaMeTa

VuebHblil npeamer «XuMUs» SBIAETCS OJHUM U3 BEAyIIUMX IPEAMETOM Ha YPOBHE
OCHOBHOTO 00mero oopasoBaHus, obOecneyuBaromUM (GOpMUPOBaHHE OOIICYYeOHBIX YMEHHN
o0ydJarolMXcsi C 3aJEpKKOM IMCHXMYECKOIO Ppa3BUTUSA, HUX ICUXO(U3MUECKOe pa3BUTHE U
KOPPEKLHUIO UMEIOLINXCS HApYLLIEHUH.

[[eHHOCTHBIMU OPUEHTHUPAaMU UCTOPUU SBIAIOTCA NosydeHue ydamumucs ¢ 3[IP onbita B
Pa3NMYHBIX BHIAX JIESATEIBHOCTH, (POPMUPOBAHHE LEIOCTHON KapTHHBI O MPEIMETax U SBICHUSIX
OKPYKAaIOLLIEr0 MHUpPA, pPa3BUTHE KpPYyro3opa, MAaKCHMajJbHO BO3MO)KHA CaMOCTOSATEIbHOCTb,
CIOCOOHOCTH K a/IaNTallHu.

W3yyeHue AaHHOTO MpeAMETa SBIAETCS BaKHEHIIUM (PAKTOPOM pPa3BUTHUS JMYHOCTH
obyuatomuxcst ¢ 3P, a Takxke BakHEHIIMM (aKTOPOM HX CONMATIHM3ANMUA M TPOPECCHOHAIBEHOTO
CaMOOIPEEIICHUS.

JInuHoOCTHBIE, MeTanpeiMeTHbIE M NIPeAMETHbIE Pe3yJIbTAThl 0CBOCHUSI Y1eOHOI 0
npeaMera

OcBoenne oOyvaromumucs ¢ 3I[IP  ydeOHOro mpemmera «XuMus» MpeIoONaraet
JOCTHKEHUE UMH TPEX BUAOB PE3YIIBTATOB: JIMYHOCTHBIX, METANPEIMETHBIX H NPEeAMETHbIX.

JInuHOCTHBIE pe3yJIbTaThI:

-OCO3HaHUE CBOEM JTHUYECKOW NPHUHAJUICKHOCTH, 3HAHME MCTOPUM XUMHUU U BKJIaJa
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XMUMHUIO;

-popMHUpoBaHME OTBETCTBEHHOTO OTHOUIEHHMS K TIIO3HAHWIO XHMHH; TOTOBHOCTH U
CMOCOOHOCTH 00YYAIOIIMXCS K CaMOPa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE U3YUYEHHBIX (PaKTOB,
3aKOHOB W TEOPUM XUMHUHU; OCO3HAHHOTO BbIOOpAa M IOCTPOCHHE WHIUBUIYyalbHOU
00pa3oBaTeNbHON TPACKTOPHH;

-opmMupoBaHuE IEIIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, HEOTHEMIIEMOM YacThIO,
KOTOPOH SIBJIAETCA XUMHUYECKAsl KapTHHA MUPA;

-OBJIa/ICHHE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOLIUM YpPOBHIO pa3BUTUS HAyKud U
OO0IIECTBEHHOH NMPAKTHKH, B TOM YHCIIE U XUMHUECKUM;

-OCBOCHME COLIMAJIbHBIX HOPM, MpaBWJ MOBEACHHUS, posied U (OpM COLUAIBHON KHU3HU B
COLlMyMe, MPHUPOJI€ M YaCTHOM JKM3HU HAa OCHOBE SKOJOIMUECKOW KyJIbTYpbl M O€30I1aCHOTO
oOpallleHus C BeIIeCTBaMU U MaTepUallaMu;

-(opMupoBaHNE KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOIIEHHWH CO CBEPCTHUKAMH U
B3POCIBIMH B TIporiecce o0pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOH, y4eOHO-MCCIIeTI0OBATEIhCKOM,
TBOPYECKOM U IPYTUX BUAOB JAEATEIBHOCTH, CBA3aHHBIX C XUMHEM.

MertanpeameTHble pe3yJibTaThl:

-onpeziesieHne Leneil COOCTBEHHOro 00y4eHusi, IOCTaHOBKa U (hOpMyIHpOBaHHUE JUIs ceOst
HOBBIX 3a7a4;

-IJJAHUPOBAaHUE TMyTeH JOCTHKEHHS KEJaeMOro pe3yinbTara OOy4yeHHMs XHMHH,  Kak
TEOPETUYECKOT0, TaK U IKCIEPUMEHTAIBHOIO XapaKTepa;

-COOTHECEHUE CBOUX ACHCTBUMN C IUIAHUPYEMBIMH PE3YNIbTaTaMU, OCYIIECTBIEHUE KOHTPOJIS
CBOEH JESITeNbHOCTU B MPOLIECCE JOCTHKEHUS pe3ylibTaTa, ONpe/esieHne croco0oB NeHCTBUN Npu
BBITOJIHEHUH J1a00OPATOPHBIX W TMPAKTHYECKUX paboT B COOTBETCTBUM C MPABUIIAMHU TEXHUKHU
0€30ITacHOCTH;



-ompeieTieHe UCTOYHUKOB XUMHUYECKOH MH(pOpMAIMY, TTOTYYeHHE U aHAIU3 e€, CO3AaHue
MH(GOPMALIMOHHOTO MPOIYKTA U €r0 MPe3eHTalUH;

-HCII0JIb30BAaHUE OCHOBHBIX MHTEIIEKTYaJbHBIX ONEpalMii: aHalIu3a U CUHTE3a, CPAaBHEHUS
U cUcTeMaTH3aluu, 0000IIEeH!s M KOHKPETH3alluH, BbIABICHUE IPUUUHHO-CIICACTBEHHBIX CBs3€el U
IIOCTPOEHUE JIOTUUECKOTO PACCYXACHUS U YMO3aKIOYEHUs (MHAYKTUBHOIO, NE€AYKTUBHOIO M IIO
aHAJIOTMH) Ha MaTepualle €CTeCTBEHHO-HAyYHOI'O COJACPKAHUS;

-yMEHHE CO3/1aBaTh, MPUMEHATh M MPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJICIH U CXEMBI
IUIs pelleHnsl y4eOHbIX U II03HAaBaTENIbHBIX 3a/1a4;

-opMupoBaHre M pPa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, yMEHHE MPUMEHSITh €ro B
[103HABATENbHOM, KOMMYHHKAaTUBHOMH, COLIMAIbHON IPAKTUKE U MPO(ECCHOHAIBHOW OpUEHTALNHY;

TeHEPUPOBAHUE HJICH U OTIpeIeIeHUue CPENICTB, HEOOXOAMMBIX JJISl UX peaTu3alliH.

IIpenMeTHBIMH Pe3yIbTATAMH OCBOCHMS BBIITYCKHMKAaMH OCHOBHOHM HIKOJIBI IIPOIPaMMBI
110 XUMUH SIBJISIFOTCS:

- OBJIAJICHUE MTOHATUMHBIM alapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUH, [IEPBOHAYAIbHBIC
CUCTEMATHU3UPOBAaHHBIE IPEJCTABIECHUS O BEILIECTBAX, UX MPAKTUUECKOE IPUMEHEHHUE;

- ONbIT HAOJIOAECHUS M ONUCAHMS H3YYEHHBIX KJIACCOB HEOPraHMYECKHUX COEIMHEHMUH,
IPOCTBIX M  CJIOXHBIX BELIECTB, JEMOHCTPUPYEMBIX U  CAMOCTOSTEIBHO IIPOBOJAMMBIX
HKCHEPUMEHTOB, a TAKKE€ XMMHUYECKHX pEaKIHi, MPOTEeKaeMbIX U B OBITY, UCHOJIb3Yys AJS 3TOrO
€CTECTBEHHBIN (PYCCKUI, POJJHON) A3bIK U SI3bIK XUMUU;

- YMEHHME KJIAaCCU(PUUUPOBAaTh HU3yYEHHbIE OOBEKTHI M SBJICHHUS, JeNaTb BBIBOJABI U
YMO3AKIIOYCHUSI U3 HAONIOJCHUNA, W3YUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEW, MPOTHO3UPOBATH
CBOMCTBA HEU3BECTHBIX BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;

- YMEHHE MOJIEIIUPOBATh CTPOCHHE aTOMOB U IPOCTEHILINX MOJIEKYJ;

- YMEHHE CTPYKTYpHpOBAaTh M3yYEHHbI MaTepual M XUMHYECKYI0 HH(POPMALHUIO,
MIOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB;

- YMEHHUE aHaJIM3MPOBATh M OLICHUBAThH MOCJIEICTBUS AJISI OKpYXKaroleh cpesibl ObITOBOM U
IIPOU3BOJICTBEHHOH JIEATEIbHOCTH YEJIOBEKA, CBA3aHHOMU C I1epepabOTKOMN BEILECTB;

- YMEHHE [IJIaHUPOBATh U IPOBOJUTH XUMUYECKUI KCIIEPUMEHT;

- OBJIQZICHHME OCHOBAaMH XHMHYECKOM TI'PaMOTHOCTHM — CIIOCOOHOCTh AaHaJIU3UpOBATH U
OOBEKTHBHO OIICHUBATh XKM3HEHHBIE CHUTYyalluH, CBSI3aHHBbIE C XUMHEW, HaBbIKaMHM O€30IaCHOTO
oOpallleHusi ¢ BELIECTBaMH, HCIIOIb3yEMbIMH B MTOBCEIHEBHOM KU3HU; UCIOJIb30BaTh BEIIECTBA B
COOTBETCTBUM C UX INPEIHA3HAYEHUEM W CBOWCTBAMH, OINHUCAHHBIMA B HMHCTPYKLUH II0
MIPUMEHEHUIO;

- YMEHHE OKa3blBaTh IIEPBYIO IMOMOIIb IIPU OTPABJIEHHUH, OXOrax WM APYTrUX TpaBMaXx,
CBSI3aHHBIX C BELIECTBAMM U J1a00OPaTOPHBIM 000PYAOBAHUEM.

B pesynpraTe u3yueHus: XUMUU:

BbinyckHUK HayuMTCS:

* XapaKTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOII0IeHUE, H3MEPEHNE, SKCIIEPUMEHT;

* ONUCBIBATh CBOMCTBA TBEP/BIX, JKUJKUX, FA3000pa3HBIX BEIIECTB, BBIACISS UX
CYLIECTBEHHBIE IIPU3HAKY;

* PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «BAIEHTHOCTDH), «XUMHUECKAsl PEAKIIUI»,
HCIIOJIb3YS 3HAKOBYIO CUCTEMY XHUMHH;

* PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MaccChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

* pa3nuyaTh XUMUYECKHUE U (pU3nyecKue sSBICHHUS;

* Ha3bIBaTh XMMHYECKHUE JIEMEHTHI;

* OTPEAETATh COCTaB BEIIECTB 10 UX GopMyliam;

* ONPENIENSTh BAJIEGHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSIX;

* OIPENENSATh TUIl XMMUUYECKUX pEaKLni;

* Ha3bIBATh MIPU3HAKU U YCJIOBUS MIPOTEKAHNUS XUMHUECKUX PEaKIIHii;

* BBISIBJIATH IPU3HAKH, CBUIETENBCTBYIOLUE O IPOTEKAHUN XUMUYECKON peaKuy Ipu
BBINIOJTHEHUHM XMMHUYECKOI'O OIIbITa;



* COCTaBJIATH (hOPMYJIbl OMHAPHBIX COCAMHEHUI;

* COCTaBJISITh YPaBHEHUS XMMUYECKUX PEaKIuii;

* coOr0/1aTh MpaBmIia 6€30MacHOM padoThI IPH MPOBEIEHUH OIBITOB;

* [10JIb30BaThCs J1a00PATOPHBIM 000PYIOBAaHUEM U ITOCYAOH;

* BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

* BBIUYUCJIATH MAacCOBYIO JOJIK0 XUMHUYECKOTO JIEMEHTa 10 (OpMyJsie COCTUHEHNUS;

* BBIYMCIIATH KOJIMYECTBO, 00BEM MIIM MacCy BEILIECTBA MO KOJIUYECTBY, 00BEMY, Macce
peareHToB WU NPOJYKTOB PEaKiiH;

* XapaKTepu30BaTh (pU3MUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOJIOPOJ1a;

* [10JTy4aTh, COOMPATh KUCIOPO U BOJOPOI;

* pacrio3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPOL;

* pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

* PacKpbIBaTh CMbICII OHATUH «TEIII0BOM 3 (HeKT peakun», «MOJISIPHbIA 00beM»;

* XapaKTepu30BaTh (PU3MUECKHEe U XUMHUUECKUE CBOICTBA BOJIBI;

* PacKpbIBaTh CMBICII IOHATHUS «PACTBOPY;

* BBIYMCIISATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MacCOBOIl 10J1€il pacTBOPEHHOIO BEILIECTBA;

* Ha3bIBATh COEIMHEHUS U3yYEHHBIX KJIAaCCOB HEOPIaHUUYECKUX BEILECTB;

* XapakTepu30BaTh (pU3MyecKre U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

* ONpeAEIATh PUHAJICKHOCTD BEIIECTB K OIIPEICIIEHHOMY KJIaCCy COSIMHEHMIA;

* COCTaBJIATH (HOPMYJIIbI HEOPTAaHHUECKUX COCAMHEHUH N3YUIEHHBIX KIIACCOB;

* IPOBOJIUTH ONBITHI, TOATBEPKIAIOIINE XUMUUECKUE CBOMCTBA U3yUEHHBIX KIIACCOB
HEOpPraHUYECKUX BEILECTB;

* pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJI0Yel 0 N3MEHEHHUIO OKPACKU
MHMKATOpa;

* XapaKTepHU30BaTh B3aMMOCBS3b MEKIY KJIacCaMH HEOPIraHUYECKUX COeIMHEHUH;

* packpbiBath cmbica [lepuoanueckoro 3akona .M. Menzaeneesa;

* 00BACHATH (PU3UYECKHI CMBICII AaTOMHOTO (TIOPSIKOBOT0) HOMEpPAa XUMUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIBI U Ilepruoa B nepuoaudeckoit cucreme .M. Menneneesa;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUsI CTPOECHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npeenax MajibIX EPUOI0B U INIaBHBIX MOATPYII;

* XapaKkTepHU30BaTh XUMUUYECKHE JIEMEHTHI (0T BOJIOPO/Ia /10 KaJIbIUs) Ha OCHOBE UX
M0JIOXKEeHU B neproauueckoit cucreme JI.M1. MenneneeBa u 0coOEHHOCTEN CTPOEHUS X aTOMOB;

* COCTABJIATH CXEMBI CTPOEHHS aTOMOB NEPBBIX 20 3IEMEHTOB NIEPUOJUYECKON CUCTEMBI
J.1. MeHnneneena;

* PacCKpbIBAaTh CMBICI TIOHATUN: «(XUMUYECKAsI CBA3bY», «3JIEKTPOOTPULIATEIBHOCTDY;

* XapaKTepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTATNINYECKOM
pEILIETKH;

* ONPENENATh BUJI XUMUUECKOH CBSI3W B HEOPIraHUUYECKUX COEAMHEHUSX;

* 1300pakaTh CXEMbI CTPOEHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BUIaMHU
XUMHYECKHUX CBS3CH;

* PaCKpBIBAaTh CMBICI TIOHATUN «HMOH», «KaTHOH», «AHHUOH», «3JIEKTPOIUTHI»,
«HEINEKTPOIUTHIY, «INEKTPOIUTUYECKAS AUCCOLUAIIH, KOKUCITUTEIbY, «CTEIIEHb OKUCIICHUS»
«BOCCTaHOBHTEIbY, KOKUCIEHUE, «BOCCTAHOBIICHUEY;

* ONPENIENATh CTENIEHb OKUCIEHUSI aTOMa 3JIEMEHTA B COSAMHEHUH;

* PacKpbIBAaTh CMBICI TEOPUH IEKTPOIUTHUECKOHN TUCCOLMALINN;

* COCTaBIIATh YPaBHEHUS 3JIEKTPOJIUTHYECKON JUCCOLMALMU KHACIIOT, EN0YEH, COIEH;

* 00BACHATH CYLITHOCTH ITPOLIECCA AIIEKTPOIUTHUECKOM TUCCOIMALINY U PEAKIIUA HOHHOTO
oOMeHna;

* COCTaBJISATH MOJHBIE M COKpAIIEHHbIE HOHHBIE YPaBHEHUS PEAaKLIMU 0OMEHa;

* OTpEeAEIATh BOZMOXKHOCTh MPOTEKAHUS peaKIii HOHHOTO 0OMEHa;
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* MPOBOJIUTH PEAKIINHU, TIOITBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHbIX BEIICCTB;

* ONpEeNeNsITh OKUCIUTENb U BOCCTAHOBUTEID;

* COCTaBJIATH YPaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN;

* Ha3bIBaTh (DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUECKOHN peakluu;

* KJIaCCU(DUIIUPOBATH XUMHUECKHUE PEAKITUH 110 PA3TNIHBIM IIPU3HAKAM;

* XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIIJIOB;

* POBOJIUTH OIIBITHI IO TIOTYYEHUIO, COOMPAHHIO M U3YICHHIO XUMUYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

* pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEUIECTBA: YITICKUCIIbIN ra3 1 aMMHaK;

* XapaKTepu30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

* Ha3bIBaTh OPraHUYECKHE BEIIECTBA 110 UX (OpPMYJIe: METaH, 3TaH, THJICH, METaHOII,
3TaHOJ, MIULEPHH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHasl KUCIIOTa, CTEapUHOBAs KUCIOTA, OJICMHOBAs
KHCJIO0Ta, TII0K032;

* OLICHUBATh BIMSHUE XUMHUECKOT0O 3arpsA3HEHHS OKPY>KaIOIIEi cpeibl Ha OpraHu3M
YeJI0BEKa;

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TOBCEIHEBHOM XKU3HU

* OTIPEAETIATh BOZMOYKHOCTh MPOTEKAHUS PEAKIM HEKOTOPHIX MPEICTaBUTEICH
OpPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOAOM, METAJUIAMH, OCHOBAHUSIMU, TaJIOTEHAMH.

Boinycknuk noayuum 603mM0M4cHOCHIb HAYUUMBCA:

* 86108U2AMD U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUUECKUX C8OLICTNBAX
geuyecms Ha OCHOBe UX COCMABA U CIMPOEHUsL, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyul,
0 Xapaxmepe u npoOYKmMax paziudHblxX XUMUYECKUX PeaKyutl;

* Xapakmepuzo8amu ewecmed no COCmagy, CMmpoeHuro U cGOUCMEam, YCMaHaeIueamy
NPUYUHHO-CIEOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUeCmBd;

* coCmMasnams MOLEKYIApHble U NOJHbLE UOHHbLE YPAGHEHUS. N0 COKPAUEHHbIM UOHHBIM
VPAaBHEeHUsM,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eUecmBa NPOABIAMb OKUCTUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOUICIEA C YUEMOM CmeneHell OKUCTIeHUs. INeMEHMO08, 8X00AUUX 8 €20
cocmas;

* cOCmasnsims ypagHeHUs peakyuti, Coomeemcmayuux nociedo8ameibHOCmu
npespaujenuli HeopeaHUYeCcKUux 6ewjecme Pa3iuyHbxX Kidccos;

* 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 Pe3YIbmamax 030elUcmaus
PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,;

* UCNONIBL306AMb NPUOOPEMeEeHHbIe 3HAHUSA 015 IKOJI02UUECKU SPAMOMHO20 NOBEOeHUs 8
OKpYyorcarowell cpeoe;

* UCNONIBL306AMb NPUOOPEMeHHble KNI0Uesble KOMNeme YUl Npu 8bINOJIHEHUU NPOEKMO8 U
VUEeOHO-UCCNe008aMENbCKUX 3a0at NO U3VHEHUIO C8OUCME, CNOCOD08 NOJYYeHUSA U PACNO3HABAHUSL
sewecma;

* 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECTNBAX U XUMULECKUX NPOYECCax,

* KPUMU4eCKU OMHOCUMbCSA K NCeBOOHAYUHOU UHGOpMayuu, HedoOPOCOo8eCMHO peKiame &
cpeocmeax MaccoBol uHgopmayuu;

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL NO XUMUU O NPAKMUYECKOU
0esmenbHOCU YeNl08eKd,

* c030a8amv MOOENU U CXeMbl 0I5 peuleHUs Y4eOHbIX U NOZHABAMENbHBIX 3a0ad, NOHUMAMb
HE0OX00UMOCb COOI0OeHUss NPEONUCAHULL, NPeONa2aeMblX 8 UHCMPYKYUSX NO UCNONIb30BAHUIO
JleKapcma, cpeocms ObIMoBoU XUMUU U Op.

Conep:kanue y4eOHOr0 nmpeamera
8 kiace
Tema 1.HauanbHble MOHATHUS U 3aKOHBI XUMHUHM (21 gac)

Tena m BemectBa. CBoiicTBa BelecTB. OTaJOHHBIE (U3UUYECKUE CBOICTBAa BEIIECTB.
Marepuansl 1 MaTepuaioBeieHHe. Poib XuMuH B KH3HH COBpeMeHHOro obmiectBa. OTHOIIEHUE
o0IIecTBa K XUMHUH: XeMOpHIUsA U XeMo(poOusl.



Metonsl wuszydenuss xumuu. HaOmromenwme. OJkcmepumeHT. MopaenupoBanue. Mojaenu
MaTrepuaibHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

l'azer. Kuakoctu. TBEpable BemecTBa. B3aumHbBIE MNepexoAbl MEXIY arperaTHbIMHU
COCTOSIHUSIMHU BEIL[ECTBAa: BO3TOHKa (cyOnmumarus) u aecyOaumariusi, KOHACHCALUS U HUCIapeHHe,
KPUCTAJUIM3ALMS U TIJIABJICHHE.

®usnueckue sBieHus. YncTeie BenecTBa U CMeCH. | OMOr€HHbIE U I€TEPOre€HHBIE CMECH.
Cwmecu ra3oobOpasnbie, xuakue u TBEpAbIE. CrOCOOBI pa3/eleHuss CMECei: IMeperoHka, WiIH

IUCTWUIALMS,  OTCTauBaHWe,  (UIbTpOBaHME,  KpPUCTAIM3allMsg  WMIM  BbIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoOoB B 1a0OpaTOPHON NMpPaKTUKE, HA MPOU3BOJICTBE U B
OBITY.

XuMHUecKue diaeMeHThl. ATOMBI M MoJIeKyJbl. [IpocTbie W ClOXKHBIE BEIIECTBA.
Annorponus Ha npumepe Kucinopoaa. OCHOBHBIE MOJOKEHHUSI aTOMHO - MOJIEKYJIIPHOTO YUYEHHUSI.
Honsl. BeniecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

3Haku (CHMBOJIBI) XHMHUYECKHX 3JeMEHTOB. IHdopmarus, KOTOpPYyld HECyT 3HaKu
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHUS Ha3BaHUW HEKOTOPBIX XHMMHYECKHUX 3JIEMEHTOB.
[Tepuonnueckas Tabnuia xumudeckux siemeHToB [[. M. MennmeneeBa: KOpPOTKONEPUOAHBIA M
JUTMHHOTICPUO/IHBIN BapuaHThl. [leproas! u rpynmel. ['1aBHas ¥ moOOYHAs TOATPYIIIEI, WIH A- U
Bb-rpynmnsl. OTHOCHTENBHASI ATOMHAs Macca.

Xumuyeckue ¢opmynsl. MHACKCH W K0dhduiueHTsl. OTHOCUTEIBHAS MOJICKYJISIpHAs
Macca. MaccoBas 0Jisi XMMHYECKOTO 3JIeMEHTa B coequHeHuH. MHdopmalusa, KOTOpyo HECyT
XUMUYECKHE (POPMYIIBIL.

BanentHocts. CrpykTypHbie (GOpMyNnbl. XUMHYECKHE OJJIIEMEHThI C TIOCTOSHHOU U
MEPEeMEHHON BaJICHTHOCTHIO. BBIBOA (OpMYINBI COCNMHEHHS TO BaJleHTHOCTH. OrmpenencHue
BaJICHTHOCTH XHMMHYECKOTO »d3JeMeHTa 1o (opmyne BemectBa. CocTaBieHHE Ha3BaHHA
COCIMHEHHH, COCTOSIINX U3 JBYX XMMHYECKUX JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB.

Xumuyeckue peakuuu. PeareHTsl 1 mpoayKThl peakuuu. [I[pu3Haku XUMUYECKUX PEAKIUU.
VYcnoBuss MX NOpOTEKaHWsT W INpeKpalleHusd. Peakuuu ropeHus. OK30TE€pMUYECKHE U
SHJOTEPMUUYECKHUE PEAKITUH.

3aKOH COXpaHEHMsI MaccChl BEUIECTB. XUMHUECKUE ypaBHEHUsA. COCTaBICHUE XUMUYECKUX
ypaBHeHu. H(popMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudukanus XuMHUeCKUX peakIIvii o COCTaBy U YUCTY PEareéHTOB U MPOIYKTOB. THUIIBI
XUMHUYECKUX peakiuil. Peakiiuu coemMHEeHUs, pa3oKeHus, 3aMelieHust 1 oomeHa. KartaiuzaTopsl
U KaTaJus.

Tunel pacueTHbIX 3aj7a4: BBIUUCIECHUS MO0 XUMUYECKUM yYPAaBHEHHSIM KOJUYECTBA, 00beMa,
MAaccChl BEUIECTBA 110 KOJIUYECTBY, 00BEMY, MAacCe PEareHTOB WM MPOAYKTOB PEaKIIHH.
JlemoHCTpanuu

* Konnekuus MmaTepuanoB U U3AEINN U3 HUX.

* Monenu, UcIoyib3yeMble Ha ypokax (pu3uku, Ouonoruu u reorpaduu.

* O0OBEMHBIE U MIAPOCTEP’KHEBBIE MOICIIA HEKOTOPHIX XUMHUYECKUX BEIIECTB.

* Moaenu KpUCTAITUYECKUX PEIIETOK.

* Cobupanue mpudopa JJis MOTydeHUs Ta3a U MPoBepKa ero Ha TePMETUYHOCTD.

* Bosronka cyxoro jibja, ioja wiv HadTaluHa.

* ArperatHbl€ COCTOSIHHS BOJIBI.

* Paznenenue nByX HECMEITUBAIOIINXCS KUIKOCTEH C TTOMOIIBIO IETUTEIHFHOW BOPOHKH.

* luctumnsitop u ero padora.

* YcraHoBka ansi GuIbTpOBaHMs U € padorTa.

* YcTaHOBKa /7S BBIMTApUBaHUS U €€ paboTa.

* Komnekiusi OITOBBIX TPUOOPOB AJist GUIBTPOBAHUS BO3IyXa.

* Pa3nenenue kpacsuiero Bemiectsa (paoMacTepa ¢ IOMOIIbI0 OyMakHOH XpoMarorpagpuu.

* Moaenu aioTpOTHBIX MOAU(PUKAIINK YTIIEpOaa U CEPHI.
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* [IonyueHue 030Ha.
* [Toprperst U. 4. Bepuennyca u JI. M. Menneneesa.

* KopoTKonepruoaHblii M JJIMHHONEPHOIHbIA BapuaHThl Ilepronnueckoi cucremst 1. U.
Menneneena

* KoHcTpynpoBaHue mapocTepKHEBBIX MOJIETIEH MOJIEKYJI.

* Annapat Kunma.

* Paznoxxenune 6uxpomara aMMOHHS.

* ['opeHue cepbl 1 MarHUueBOM JIEHTHI.

* [Toprpets M. B. JlomonocoBau A. JI. JlaByasse.

* OnbIThI, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUsI MaCcChl BELIECTB.

*'opernne dochopa, pacTBOopeHHE TPOIYKTa TOPEHHUS B BOJE W HCCICAOBAHHE
MOJTY4EHHOTO PacTBOPA JIAKMYCOM .

* B3auMOIeUCTBHUE COJSIHON KHUCIIOTHI C [IUHKOM.

* [Tonyuenue runpokcuna meau(Il) u ero pasnoxenue npu HarpeBaHUH.
JlabopaTopHbIe OMBITHI

* O3HaKOMIJIEHHE C KOJUIEKIHUEH J1ab0OpaTOPHON TOCYBI.

* [IpoBepka npubopa i NOJyYeHUs I'a30B HA FePMETHYHOCTb.

* O3HaKOMJIEHHE ¢ MUHEpaJlaMH, 00pa3yIOIIUMHU TPAHHUT.

* [IpuroroBiieHHE rE€TEPOre€HHON CMECH IIOPOLIKOB CEPBI U JKEJe3a U UX Pa3/IelICHuE.

* B3aumopeiicTBre pacTBOPOB XJIOPUJOB M MOJU/IOB KAJIUS C PACTBOPOMHUTpATa cepedpa.
* [Tonyuenue runpokcuna meau(ll) u ero B3aumosielicTBre ¢ cepHON KUCIOTOM.

* B3aumoseiicTBre pacTBOpa CO/bl ¢ KUCIOTOM.

* HpOBepKa 3aKOHa COXpPAaHCHHA MACChbl BCUICCTB HA IIPUMEPC B3aUMOJCUCTBUS LIETOUH U
KHCJIOTHI.

* [IpoBepka 3aKOHA COXpAaHEHHS MacChl BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS MIEIOYH H
comu xene3a (III).

* PaznosxeHue nepokcuia BOAOPO/Ia ¢ MOMoIIbio okcuaa mapranua (IV).

* 3aMelleHue )KEIE30M MEIU B MEAHOM KYIIOPOCE.
[IpakTuueckue paboThI
1. 3HaKOMCTBO ¢ jabopaTopHbIM obOopymnoBanueM. [IpaBuia TexHUKH O€30MACHOCTH TIPH
pabote B kabuHeTe xumMuu. HekoTopsie BU bl padoT.
2. Amnanm3s mouBbl
Tema 2. BaxHeillime npeacTaBUTEIH HeOpraHnveckux BemecTB. KouanuyecTBeHHbIE
oTHouIeHus B xumuu (18 yacoB)
CocraB Bo3ayxa. [lonsatue 06 00bEMHOI 0€ KOMIIOHEHTa MPUPOIHON ra3oBOM cMmecu
— Bo3ayxa. Pacu€tr 00bEMa KOMITOHEHTA Ta30BOM CMECH 10 €ro 00bEMHOM J10JIe U HA00OPOT.
Kucnopoa. Ozon. Ilomyuenue kucnopoga. CoOupaHue | pacrno3HaBaHHE KHCIOPOJa.
XUMUYECKHE CBOMCTBA KHUCIOPOJAA: B3aMMOJEHCTBHE C METallJlaMU, HEMETAIJIaMH U CJIOKHBIMHU
BeniectBamu. [Ipumenenne kuciaopona. KpyroBopor kuciaopozia B IpupoJie.
Oxkcuapl. OOpazoBaHue Ha3BaHWN OKCHAOB 1O ux ¢opmynam. CoctaBiienne HOpMys OKCHIOB
1o ux Ha3BaHusM. [IpeacraBurenu oKCUIOB: BOJA U YIJIEKUCIIbIN ra3, HEralméHast U3BeCTb.
Bogopon B mpupone. ®dusznueckue M XUMHUYECKHE CBOICTBa BOJOpOJA, €0 IMOJYyYEHHUE U
IIPUMEHEHHUE.
Kucnotsl, ux cocraB n knaccuduxanus. Uanukatopel. Tabauia pacTBOPUMOCTH.
ConsiHas U cepHasi KUCIOTHI, UX CBOMCTBA U PUMEHEHHE.
Comu, ux cocrtaB W Ha3BaHus. PacTtBopuMocTh cosiel B Boje. IIpeacraButenu conei:
XJIOpU/1 HAaTpUsl, KapOoHAT HATpus, pocdar KaabLus.



[Tocrosunass ABoraapo. KommuectBo BemectBa. Monbs. Monsipaas wmacca. KpaTabie
€AUHULBl MU3MEPEHUsI KOJUYECTBA BELIECTBA — MWUIMMOJIb U KHJIOMOJIb, MUJUIMMOJIApHAs W
KWJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérel ¢ wncnonb30BaHMEM MOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MoCTOsTHHAs ABOTaaApO».

3akoH ABoraapo. MomsipHblii 00béM Ta3000pa3HbIX BemecTB. OTHOCHTENbHAS TJIOTHOCTh
OJIHOTO Ta3a Mo APYromy.

Kpatnple eauHMIIBI HM3MEpEHUS — MWUIMMOJIAPHBIA U KUJIOMOJIAPHBIA  00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ wncnonb30BaHMEM MOHATHA «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIA 00bEM Ta30BY, «ITOCTOSIHHAS ABOTaIPO».

Pacuérel ¢ wHCNONB30BAHMEM MOHATHM «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM ra30B», «4UCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Boasl B npupoze. Ouznueckue U XMMHUYECKHE CBOWCTBA BOJBbI:
B3aUMOJICVICTBUE C OKCUIAMHU.

OcHoBaHus, HUX cocTaB. PacTBOpUMOCT OCHOBaHMM B Boje. M3MeHeHue OKpacku
WHIMKATOPOB B MIENOYHOM cpepe. lIpeacraBurenu mienoyen: TUAPOKCHABI HATPUS, Kalds M
KaJIbLIUS.

PacTBopuTens u pactBopéHHoe BeuiectBo. PactBopsl. PacTtBopenue. ['mapatel. MaccoBas
J10J11 paCTBOPEHHOTO BEIIECTBA.

Tunel pacyeTHBIX 3a/1a4: pacueT MacCOBOM JOJU PACTBOPEHHOTO BEILIECTBA B PaCTBOPE.

JdeMoHcTpamun

* Onpenenenne coepKaHus KUCIOpPOia B BO3AYXE.
* IlomyueHue Kuciopoja paszaoKEHUEM IepMaHIraHaTa Kajaus U epoKCcH1a BOAOPOa.
* (Cobupanue METOJOM BBITECHEHUS BO3yXa U BOJIBI.
* Pacno3HaBaHHe KUCIOPOAA.
* T'opeHue MarHus, *Kele3a, yris, cepbl U pochopa B KUCIOPOJE.
*  Komiekuus OKCUJIOB.
* Tlonmyuenue, cobupaHue U pacro3HaBaHUE BOAOPOA.
* T'openue Bogopona.
* BsaumogeiictBue Bogopoaa ¢ okcugom meau(ll).
* Komnekuus MUHEPaTbHBIX KUCIOT.
* [IpaBusio pa3daBieHus: CEpON KUCIIOTHI.
* Komnekuus coneil.
* Tabnuma pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexkoTopsle MeTaNlJIbl, HEMETAJUIBI U COEIMHEHNS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
*  Mogaenb MOJISIPHOTO 00BEMA Ta3000pa3HbIX BEIIECTB.
JlaGopaTOpHBIE OIBITHI
* [lomyTHEeHHE U3BECTKOBOI BOJIbI IPH NMPOMYCKAaHUU YTIEKUCIIOTO Tasa.
* Ilonmyyenue BOAOpOIa B3aUMOACHCTBUEM LIUHKA U COJSHON KHACIIOTBHI.
* Pacno3HaBaHHe KHCIIOT HHIUKAaTOPaMHU.
* l3MeHeHue OKpacKu HHAUKATOPOB B IIEIOYHON CpELE.
* O3HakOMJIEHHE C TpenaparaMd JOMAllHeW WJIM WIKOJbHOW anTedYKh — pPacTBOPAMH
IIEPOKCU/IA BOAOPOIa, CHUPTOBOM HACTOMKH M0OJ1a M HAIIATBIPHOTO CIUPTA.
[IpakTudeckue paboThI
3. Tomyuenue, cobnpanue U pacrio3HaBaHUE KHCIOPO/A.
4. Tlomyuenue, coOMpaHHe U PaCIO3HABAHUE BOJOPOA.
5. IlpuroroBieHne pacTBOPOB CoOJiel C UX 3aJJaHHON MaccOBOH JTOJIEH.
Tema 3. OcHOBHBIE KJIacChl HeOPraHu4yeckux coeaqnueHuii (10 yacos)
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O06o01IeHne cBeJIcHU 00 OKCHIaX, UX KIACCH(PUKAIIMU, HA3BaHUSAX U CBOMCTBaX. CiocoObl
MOJY4YEeHUSI OKCUIOB.

OcHoBaHus, MX KilaccH(UKAIMsA, Ha3BaHUS M CBOMCTBA. B3auMojciCTBHE C KHUCIOTaMH,
KUCJIOTHBIMH OKCHJIaMH M COJISIMH. Pa3jnoxeHue HepacTBOPUMBIX oOcHOBaHMHA. CrocoObl
MOJy4YE€HUSI OCHOBAHUM.

Kucnorel, ux xknaccupuxanus u HazBaHus. OOIIME XUMHUYECKHE CBOMCTBA KHCIIOT.
B3aumogeiicTBue KUCIOT € MeTaulaMH. JIEKTPOXUMHUYECKUH psJl HaNpsSHKEHUW METaJlIoB.
BzaumoneiicTBrE KUCIIOT C OKCHAAMH METAJIJIOB.

B3anmoneicTBre KUCIOT C OCHOBAaHUSIMU — PeaKUus HEUTpanuzauuu. BzaumMoaeincTeue KUCioT ¢
cossimu. [TomydeHne GECKHCIOPOIHBIX U KUCIOPOICOACPKAIINX KUCIIOT.

Conn, ux kiaccudukanys u cBolicTBa. B3anMoaeiicTBHE coliel ¢ MeTallilaMu, OCOOCHHOCTH
ATUX peakiui. BzaumoencTBre coel ¢ COsIMU.

'enernueckue psanpl MeTalula W HeMeTauia. ['eHeTndeckas CBA3b MEXAY Kiaccamu
HEOPraHWYECKUX BEILECTB.

JIaGopaTopHbIEC OMBITHI
* B3anMojeHCcTBHE OKCHA KaJIbIUs C BOJLOM.
* JlomyTHEHUE U3BECTKOBOW BOJIBI.
* Peakuus HeUTpanu3aLuu.
* [lonyuenue ruapokcuaa meau (I1) u ero B3anMoeiicTBUE ¢ KUCIOTOM.
*  Paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuy.
*  B3anMojelCcTBHE KUCIOT ¢ METaIaMH.
* Bs3anMoaelcTBHE KUCIOT C COISIMHU.
*  (O3HAKOMJICHHE C KOJUICKIIUEH COJICH.
* Bsaumogeiictue cynbgara meau (I1) ¢ sxenezom.
¢  BsaumoneicTBue COJIENH C COJISIMH.
* T'eHeTnyeckas CBA3b HA MPUMEPE COCAUHEHUN MEIH.
[IpakTnueckue paboThI
6. PemreHue skciepUMEHTAIBHBIX 3a/a4.
Tema 4. Ilepuonnueckuii 3axkon u Ilepuoanueckasi cucreMa XuMHYecKHX iemenToB [[. U.
MenpaeneeBa u crpoenue aroma (8 yacon)

EcrecTBeHHBIE CeMECTBA XUMUYECKUX DJIEMEHTOR: IIEJIOYHBIE UM IEJI0YHO3EMEIIbHBIC
METaJJIbl, TAJIOTeHbI, UHEPTHBIE (O1aropoansie) ra3sl. AMdoTepHOCTh. AMGOTEpHBIE OKCUIBI H
ruApoKcuibl. KomIuiekcHble comu.

Otkpertue /. . MenneneeBbiM [lepuoauueckoro 3akona u coznanue um [lepuoanueckoit
CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB.

ATOMBI Kak ¢opma CYIIECTBOBAHHUS XHMHUYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHUS O
CTpO€HHHM aToMOB. JlokaszaTenbCcTBa CIOXXHOCTH cTpoeHusi atomoB. OmbwiTel Pezepdopma.
[InanerapHast MOJieIb CTPOEHHUS aTOMa.

CoctaB aTOMHBIX sifep: TPOTOHBI, HEWUTpoHbl. OTHOCHUTENbHAas aTOMHAas Macca.
B3anmocCBs3b MOHATUH «ITPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Macca.

Mukpomup. OnekTpoHbl. CTpOE€HHME JJIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHUX
aneMeHTOB NeNe 1-20. TloHsiTHE O 3aBEepIIIEHHOM SJIEKTPOHHOM YpPOBHE.

N3otonel. dusnueckuii cmbicn cuMBoOJUKK [lepuonndeckoit cucrembl. CoBpeMeHHast
dbopmynupoBka [lepuoanueckoro 3akona. I3MeHeHUs CBOWCTB JIEMEHTOB B MEPUOIaX U TPYIIax,
KakK (QOYHKIIHS CTPOSHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTHKa »JJIEMEHTa-MeTaula U JJIEMEHTa-HeMeTallyla MO0 HUX IOJIOKEHHIO B
Ilepuonuueckoi cucreme xumMuueckux anemeHToB . 1. Menaeneena.

JlemoHCTpanuu

* Pazmuunbie GopMBI TAOIHI] TEPHOTUIECKON CUCTEMBI.

* MogenupoBanue noctpoenus lleprnoanueckon cucremsl /. 1. Menneneesa.

* Moaenu aTOMOB XHMMHUYECKHX 3JIEMEHTOB.
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* Moaenu aTOMOB 3JIEMEHTOB 1—3-T0 epro0B
JIaGopaTopHBIEC OIBITHI.

* Tlomyuenue ampOTEpPHOro TMIPOKCH/IA U UCCIEAOBAHNE €TI0 CBOWCTB.
Tema 5.Xumnueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIEe peakuuu (11 yacoB)

WNonnas xumuueckasi cBa3b. MoHbI, 00pa3oBaHHbIE aToMaMU METAJIOB M HEMETAJUIOB.
Cxembl 00pa3oBaHUsI MOHHOW CBSI3M JJIsi OMHApHBIX coelWHEHHWU. VIOHHBIE KpPUCTAJUIMYECKHE
peméTku U (U3NYECKUE CBOICTBAa BEIIECTB ¢ 3TUM TUIOM pewéTok. [lonstue o dopmynbHON
€IMHULE BELIECTBA.

KoBanentnass xumuyeckasi CBS3b. DJIEKTPOHHBIE U CTPYKTypHbIe Qopmyibl. KoBanenTHas
HenossipHast cBa3b. CxeMbl 00pa3oBaHUS KOBAJCHTHOW CBS3UM JJs1 OMHAPHBIX COCIMHEHUI.
MonekynpHble M aTOMHBIE KPUCTAJUIMYECKUE PELIETKH, U CBOWCTBA BELIECTB C 3TUM THUIIOM
PELIETOK.

DNEeKTpOOTpULATENbHOCTh. PAn  anexkrpoorpuuarenbHocTH. KoBaneHTHas mosspHas
XUMU4ecKas cBs3b. Jumonb. Cxembl 00pa3oBaHMs KOBAICHTHOW MOJSPHOW CBS3M Ul OMHAPHBIX
coeIMHEHUI. MOJEKyIsIpHbIE U aTOMHBIE KPUCTAIIIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3THUM
THUIIOM PEIIETOK.

Meramunueckass XUMHYECKass CBA3b U METANIMYECKas KpUCTAUIMYECKas peleTka.
CBoiicTBa BEHIECTB C 3THUM THIIOM pelIETOK. EMHas npupoia XUMUYECKUX CBS3CH.

Crenenb okucinenus. CpaBHEHUE CTENEHU OKUCIEHUS U BalleHTHOCTH. [IpaBuiia pacuéra
CTENeHEeH OKUCIIECHUS TTO (POpMYyJIaM XUMHYECKUX COCAMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHrue CTENEeHEeW OKUCIEHUS I
9JIEMEHTOB, 0Opa3yIOIIMX BEHIECTBA Pa3HBIX KiaccoB. PeakimoHHOro oOMeHa W OKHCIMTEIHHO-
BOCCTAHOBUTEJbHbIE peakuuu. OKHUCIHUTENb U BOCCTAHOBUTENb, OKHUCIEHUE M BOCCTAHOBJICHUE.
CocraBiieHne YpaBHEHMM OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUII METOIOM 3JIEKTPOHHOIO
Oananca.

JlemoHCTpanuu

*  Buneo ¢parments! u cnaiiapl «MoHHas XUMUYecKas CBSI3b ».

*  Komnekuus BemecTB ¢ MOHHOW XUMUYECKOH CBA3BIO.

* Monenu HOHHBIX KPUCTAJUIMUECKUX PEHIETOK.

* Buneodparments! u cnaiigpl «KoBaneHTHass XUMUYECKas CBSA3bY.

* Koureknus BemecTB MOJIEKYJIIPHOTO M aTOMHOTO CTPOEHHUSI.

* Mopnenu MOJEKYJIIPHBIX U @aTOMHBIX KPUCTAJUNINYECKUX PEILIETOK.

* BugeodparmMeHTsl U cnaiiipl «MeTaanyecKass XMMUUECcKas CBSI3b».

*  Komneknusa «MeTaisl ¥ CIIaBbD».

*  BsauMojeicTBUE IIUHKA C CEPOi, COJITHON KUCIOTOM, xiopuaom meau (11).

* Topenue maruus.

* BsanmonencTBHE XJIOPHOU U CEPOBOLOPOAHOM BOIBI.
JIaGopaTopHbI€ ONBITHI

* 3roToBIIEHUE MOJAENH, HILTFOCTPUPYIONIEN CBOMCTBA METAJNIMYECKOM CBS3U

9 kiace
Tema 1. ITloBTOpeHne u 00001IeHHE CBeJAeHUI 1O Kypcy 8 kiacca. XuMHYeCKHeE PeaKuuu S
4acoB
bunapnsie coequnenus. Okcupl coneodpasyroiue 1 Hecosneoopasyrouue. ['uapokcub:
OCHOBaHHUs, aM(poTepHbIe, KUCIOTHI. CpeaHue, KUCIble, OCHOBHBIE COJIH.

O06o00611eHre cBeeHU 0 XUMHUYECKUX peakuusax. Kimaccudukanus XUMHYECKUX peakluit
[0 pa3lIMYHBIM OCHOBAaHUSM: COCTaBY M YHCIYy pPEardpylolmux U OOpa3yIOIIMXCs BEIIEeCTB,
Ter1oBoMY (P PeKTy, HaMpaBICHUIO, U3MEHEHHUIO CTETICHEH OKMCIICHHUS DJIEMEHTOB, 00pa3yIOIMNUX
pearupyrolue BemecTna, ¢pase, UCIoIb30BaHUIO0 KaTallu3aTopa.

[lonssTHe o0 cCKOpocTH XMMHYECKOM peakuuu. DakToppl, BIHSIONIME HA CKOPOCTh
XUMHMUYECKUX pEaKlui: MPUpPOAA PpEearupyrollux BEUIECTB, MX KOHIIEHTpalMs, TeMIlepaTypa,
IIJIOIIAb COIPUKOCHOBEHUS, HAIMUNE Katann3aTopa. Karamus.
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JdemMoHcTpanuu

* O3HaKOMJIEHHUE C KOJUIEKIIMSIMU METaJIOB M HEMETAJLIOB.

* O3HaKOMJICHUE C KOJUICKIIMSIMH OKCHUIOB, KHCIIOT U COJICH.

* 3aBUCUMOCTH CKOPOCTH XUMHUECKOM PEAKLIUH OT IPUPO]IbI PEarHPYyIOIIUX BEIIECTB.

* 3aBUCUMOCTh CKOpPOCTH XUMHAYECKOMH peakuuu OT  KOHIIEHTpAalUH
pearupyrouux BellecTB.

* 3aBUCUMOCTh CKOpPOCTH XUMHAYECKOH peakuuu oT TUTOIA 1
CONPUKOCHOBEHUS PEArupYIOIINX BEIIECTB ((«KUTIISIIIUMI CIION»).

* 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakuuu OT  TeMmImepaTypbl
pearupyromux BeulecTB.
JlabGopaTropHble ONBITHI

*B3auMoelCTBUE aMMHUaKa C XJIOPOBOJIOPOIOM;

*Peakuus HeUTpaIn3aluy;

*HaGmoienre temnoBoro 3gpdexra peakuuyu HeuTpaanu3aiim;

*BzaumoeiictBue cepHoit KuciaoThl ¢ okcuaoM meau (11);

*Pa3nokeHue nmepoKcuaa BOAOPO/a C MOMOIIBIO KaTajaa3bl KapTodens;

*3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMu OT MPUPOABl PEarupyroluX BEIIECTB HA
IpuMepe B3aUMOJICHCTBHSI PACTBOPOB THOCYIh(aTa HATpUs U XJopuaa Oapwisi, THOCYIb(aTa
HaTpUA C COJISTHOW KUCJIOTOM;

*3aBUCHMOCTh CKOPOCTHM XHMMUYECKON peakuuud OT MPUPOJbl METAUIOB IMpU HX
B3alMMOJECICTBUU C COJITHON KUCIIOTOM;

*3aBUCUMOCTh  CKOPOCTH  XHUMHYECKOM pPEaKIUh OT MNPUPOJbI  KHUCIOT TpH
B3aUMOJICHCTBUH HX C JKEJIC30M;

*3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIIEPATYPBhL;

*3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHIICHTPALINI

*3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKInu OT IUIOWAAM CONPHUKOCHOBEHUS
pearupyromux BeIllecTB;

*3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIUU OT KaTalu3aTopa.

Tema 2. Xumudeckue peakuuu B pacrsopax 10 yacos

[TonsiTie 00 DNEKTPONUTUYECKOW UCCOLMALMUU. DIEKTPOIUTHI U  HEIJICKTPOIHTHI.
Mexanusm nuccornmanuu. Crenens aucconuanuu. CHibHBIC U C1a0bIe JIEKTPOITUTHL.

Ocnosuble nonoxkenus:t TOJl. Knaccudukanuss noHoB. KucioTel, OCHOBaHUS U COJM Kak
AIEKTPOJUTHI. VX Kitaccudukanus u TuccoIuanusi.

OO0mue XUMHUYECKHE CBOWCTBA KHUCIOT: Peakiiuu woHHOrO oOMeHa. MoJekynspHbIe H
HMOHHBIE (TTOJIHBIE M COKPAIEHHBIE) YpaBHEHUs. XUMHUYECKUM CMBICT COKpAIIEHHBIX YpaBHEHHII.
YcnoBus MpoTekaHus peakiuii HOHHOTO 0OMeHa. Ps1 akTHBHOCTH METalIOB.

OOmme XUMHYECKHE CBOMCTBA INEIOYCH: B3aUMOACHCTBHE C KHCJIOTaMM, OKCHIAMH H
comsiMu. OOmmME XHWMUYECKHE CBOWMCTBA HEPACTBOPHUMBIX OCHOBAHHWl: B3aWMOJEWCTBHE C
KUCJIOTaMU, Pa3JIOKEHHUE MPHU HATPEBaHUH.

['unponu3, kak OOMEHHOE B3aMMOJECHCTBHE cojeil ¢ BOAOH. ['Maponu3 coim CHILHOTO
OCHOBaHHS U CJIa00¥ KUCTOTHL. ['maponu3 coiu ciaboro OCHOBaHUS W CHIIBHOM KucioThl. [llkana
pH.

CBoiicTBa KHCIOT, OCHOBaHWM, OKCHI0B 1 cojieil B ceeTe TO/ u OBP.

JdeMoHcTpanum.

* lcnbiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOHOCTD;
* 3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPAIUY;
* JIBM)KEHUE OKpPALIECHHBIX HOHOB B 3JIEKTPUUECKOM TOKE;

* Omnpenenenne xapakTepa cpesibl B pacTBOpPax COJIEH.
JlabopaTopHbIe ONbITHI
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* Jlucconmanus cnabbIX 3JIEKTPOJUTOB HA IPUMEPE YKCYCHOM KUCIOTHI;

* l3meHeHue OKpacKU MHIUKATOPOB B KUCIION CpEJiE;

* Peakuus HelTpaIu3auy pacTBOpA MIEJI0UYH C Pa3IUYHBIMHU KUCIOTaMH;

* Tlonyuyenue okcuna menu (I1) u ero B3aumoeiicTBUE ¢ pa3IMUHBIMU KUCIOTAMU;

* BsaumojeiicTBUe CHIBHBIX KUCIOT ¢ okcuaoM meau (11);

* BzaumogeiicTBHE KUCIIOT C METaJNIaMH;

* KayecTtBeHHas peakius Ha KapOOHAT-UOH;

* TlonmyueHue cTyaHs KPEMHUEBON KUCIOTHI

* KauecTBeHHas peakius Ha XJIOPHI- HIIH CyJIb(aT-HOHBI;

* l3MeHeHue OKpacKky MHAUKATOPOB B LIEIOYHOM CPELE;

* BsauMozeicTBue HIEI0YEH C YIVIEKUCIIBIM ra30M;

* KayecTBeHHas peakius Ha KATUOH aMMOHHMS,

* TMonyuenue rugpoxcuna meau (I1) u ero pasnoxenue;

* BsaumogeiicTBue kKapOOHATOB C KUCIOTAMU,

* Tlomyuenue ruapokcuma xenesa (111);

e BsaumoseiicTBue jxene3a ¢ pacTBopom cyibdara meau (11).
[IpakTuueckue padbotsl 1. CBolicTBa KMCIOT, OCHOBaHUH, OKcU0B U conelt B ceete TO/] u OBP.
Tema 3. HeMeTa/sibl M UX coefUHEeHUs (25 yacoB).

OO0mass  XapakTepuCTHKa HEMETAJUIOB: TMOJIOKEHHWE B  IEPUOJUYECKONW  CHCTEMeE
J.M.MenpaeneeBa, OCOOCHHOCTH CTPOCHHE AaTOMOB, JJICKTPOOTPUIATCILHOCTh Kak Mepa
«HEMETAJUTUYHOCTUY, PSIJI ANEKTPOOTPUIIATeNbHOCTU. KpucTaminueckoe CTpOeHHEe HEMETalIOB —
IIPOCTHIX BemiecTB. Aiorponus. Pusndeckre cBONCTBAa HEMETaIoB. OTHOCUTENBHOCTD MOHITUH
«METa», KHEMETAILI.

O6mas xapakrtepuctuka ranoreHoB. Crtpoenue aromoB. I[IpocTeie BemiecTBa, HX
¢dusznueckue U XuMH4eckre cBoricTBa. OCHOBHBIE COEIUHEHUS TaJlOTeHOB (TalOT€HBOAOPOIBI U
raJloreHu/Ibl), UX CBOMCTBA.

KayecTBeHHbIE peakunu Ha XJOpuaA-uoHbl. KpaTkue cBenenus o xjiope, opome, prope u
roze. [IpuMeHeHne rajJoreHoB B HApOJTHOM XO35IHCTBE.

Cepa. CrpoeHue aToMma, aIJOTPOIMs, CBOHCTBA M IMPHUMEHEHHE pPOMOMYECKOW Cepbl.
Oxkcunt cepsl (V) u (VI), ux nonyuenue, cBoiicta u npumenenrne. CepoBOOPOIHASL K CEPHUCTAS
kucaoThl. CepHasl KUCIIOTa U €€ COJM, UX NPUMEHEHHE B HapOAHOM Xxo3siicTBe. KauecTBeHHas
peakius Ha CyabdaT-uoH.

A3zor. CTpoeHre aToMa U MOJIEKYJIbI, CBOWCTBA IIPOCTOrO BeHlecTBA. AMMHAK, CTPOCHHUE,
CBONCTBa, ToydeHue U mpumeHeHue. Comu aMMOHUS, WX CBOMCTBAa W mNpuMeHeHUs. OKCHIbI
azota(ll) u (IV). A3oTHas kucnoTta, ee CBONCTBA U MpUMeHeHne. HuTpaTel © HUTPUTHI, TTpodIeMa
WX COJIEpKaHUs B CEITBCKOXO03SMCTBEHHON MTPOIYKIIUU. A30THBIC YI0OpEHMUSI.

®ocdop. CrpoeHue aroma, auIOTpoOIuUs, CBOMCTBa Oermoro M kpacHoro docdopa, HX
npumMenenune. OCHOBHbBIE coeanHeHust: okcua Gpocdopa ( V), oprodhochopnas kucnora u Gocdarsi.
docdopHbie y100peHus.

Vrnepon. CtpoeHue aroma, aJJIOTPOMNUs, CBOWCTBA AJUIOTPOMHBIX MOAU(DHUKAIIH,
npumenenne. Oxcunsl yriepoaa (I) u (IV), ux coiictBa u npumenenue. KauectBeHHas peakuus
Ha yriaekucibld ra3. KapOonaTel: KanbLMT, cOja, MOTAall, UX 3HAYEHHWE B NPUPOJIE U >KU3HU
yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HUOH.

Heoprannueckue u opraHMYecKHe BeUIeCTBa. YTJIEBOAOPOAbI. OTHIEH U aleTHJIEH.
I'openue yriaeBoioposoB. KauecTBeHHbIE peaklIMK Ha HEMPEAEIbHbBIE YTIIEBOA0POIbI.

OTWIIOBBIA CIUPT MOJyYeHHE, MpPUMEHEHHEe M (u3Honoruyeckoe aeicrue. I uuepus.
KauecTBeHHast peakuus Ha MHOTOaTOMHBIE CHHUPTHI. YKCYCHas KHCJIOTa — IMPEACTaBUTENb
KapOOHOBBIX KHCIIOT.
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Kpemuuii. CtpoeHne aroma, KpUCTAJUIMYECKUH KPEMHMM, €ro CBOMCTBAa U NPUMEHEHHE.
Oxkcun kpemuust (IV), ero mpupomnsie pasHoBHAHOCTH. CHIIMKAaThl. 3HAYEHHE COCTUHCHUM
KPEMHHS B )KMBOM U HEKUBOU Ipupoje. IIoHsaTHE 0 CUIMKATHON IPOMBIIIITICHHOCTH.

Hemeramnsl B mpupoje. @PpaklnMOHHAs IEperoHKa BO3JyXa KakK CIOCO0 IOIy4eHUs
KHCIIOpO/1a, a30Ta, aproxa. [losiyueHue apyrux HeMeTauIoB.

[TosrydeHue cepHOI KUCIIOTBI: TEXHOJIOTHSI BCETO IpoLecca

[TosyueHne amMmmuaxa, TEXHOJIOTUS.

JdemoHcTpaums.

* KoieKus HEeMETaILIOB

* Mojemin KpUCTaJuIMYeCKUX PElIeTOK

* ['opeHrne HEMETAIIJIOB — MPOCTHIX BEIIECTB: cephl, pocdopa, apeBecHOTO
* O0Opa3Ipl TAIOTCHOB - ITPOCTHIX BEIICCTR.

* B3auMoAeiCTBHE TaIOTCHOB C METaJLJIaMU.

* BoiTecHeHue xsiopa OpoMOM WM HOJa U3 PaCTBOPOB UX COJIEH

* Komiekuus mpupoIHbIX COEAMHEHUM XJ10pa.

* B3aumopencTBuecepbl ¢ METAJIJIAMU.

* ['opeHue cepbl B KUCIOPOJIE

* Kosutekmust cynbpuIHBIX pyI.

* KauecTBeHHas peakmusi Ha CyJIb(UI-HOH

* O0ecuBEYNBAaHUE OKPAILICHHBIX TKAHEH M IIBETOB CEPHUCTHIM I'a30M.
* B3auMoieliCTBUE KOHIICHTPUPOBAHHOM CEPHOM KUCTIOTHI C MEBIO.

* O0yrinBaHue OpPraHu4eCKuX BELLECTB KOHILICHTPUPOBaHHOU CEepHOMI
KHCJIOTOM.

* lnarpamma «CocTaB BO3yXa».

* Buneodparmentsl u cnaiiasl «lItuasu 6a3ape».

* [lonnyuenue, cobupanue U paclio3HaBaHUE aMMHUAKa.

* Paznoxxenne 6uxpomara aMMOHHUSI.

* B3auMoaeliCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.
* ['openune u€pHoro rnopoxa.

* PaznoxeHne HUTparTa Kaiusi ¥ TOpEeHrE APEBECHOTO YToJIbKa B HEM
* O0pa31pl MPUPOTHBIX COSTUHEHUH ocdopa.

* 'openue pocdopana Bo3ayxe 1 B KUCIOPOJE.

* [Tonmyuyenue 6enoro gochopa 1 UCHIBITAHUE €TI0 CBOMCTB

* Komnexmust «O0pa3iibl NPUPOAHBIX COSANHEHUH yriiepoaa»

* [Toprper H. . 3enuHCKOrO. ITormomenue AKTUBUPOBAHHBIM YIIIEM
PAacTBOPEHHBIX BEWIECTB UJIU ra30B.

* YCTpoiCTBO IPOTUBOIas3a

* Monenu MOJEKyJ METaHa, YTAHA, TWJIEHA M ALlCTUJICHA.

* B3aumopeiicTBue 3TuiIeHa ¢ OpOMHOM BOJIOHM M pacTBOpOMIIEpMaHraHaTa KajHsl.

* O01IMe XUMHUYECKUE CBOUCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KMCIIOTHI.

* KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CIIUPTHI.

* Komnekuus «O6pa3iibl NpUPOJHBIX COSAMHEHUN KPEMHUS.

* Koynexuus crekna, KEpaMUKH, IEMEHTA U U3/I€TUN U3 HUX.

* Koynexknus npoayKiuy CUIMKAaTHON MTPOMBIIIIIEHHOCTH.

* Buneopparmentsi 1 cnaiiapl «I[IpoM3BoACTBO CTEKIIA M LIEMEHTAY.

* Komexkuus «IIpupoHble coeNMHEHNS HEMETAIITIOBY.

* BuneogpparmenTsiu cnaiiapl « DpakiinoHHasi IEPETOHKA )KUIKOT0 BO3TyXa»
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* BuneodparmeHThI U CcIIalabl «Tonyuenne BOJIOpOIA, KHUCIIOpOaa Hu
TaJIOT€HOB JIEKTPOTUTHIESCKUM CITIOCOOOMY.

* Moaenu annaparoB Uil IPOU3BOJICTBA CEPHOM KUCIIOTHI.

* Moeib KUIISIIEro Cosl.

* Mozeib KOJIOHHBI CHHTE3a aMMHaKa.

* BugeodparmenTtoiu ciaitapl «II[pon3BoICTBO CEPHOM KUCIOTHDY.
* Buneodparmentsl u cnaiasl «I[Ipon3BoacTBO aMMHuaKay.

* Komtexkuus «ChIpb€ 115 OJIy4EHUsI CEPHON KUCIOTHI.
JlabopaTopHbIe ONbITHI

* Pacrio3HaBaHuE TaJIOT€HUI-HOHOB.

* KauecTBeHHBIEC peakIUU Ha CyIb(paT-uOHBI.

* KauecTBeHHas peakiys Ha KATUOH aMMOHHMSL.

* XMMUYECKUE CBOKCTBA A30THOM KUCIIOTHI, KAK3JIEKTPOJIUTA.
* KayecTBeHHbIE peakiiuu Ha (ocdaT-uoH.

* [TosryueHue 1 CBOMCTBA yroJbHOM KUCIOTHI.

* KauecTBeHHast peakiusi Ha KapOOHAT-HOH.

* [IponyckaHue yriekucioro ra3a uyepe3 pacTBOp CHIIMKaTaHATPHUS.
IIpakTnyeckue padoThl
2. W3y4YeHHUE CBOMICTB COISIHOW KUCIOTHI; 3. V3yueHue cBoicTB cepHOil kucioThl; 4. [lonyuenue
aMMHaKa U U3y4eHHUE €ro CBOMCTB; 5 MOJIyYEHUE YIIEKNUCIIOro ra3a U U3y4eHHe ero CBOMCTB.
Tema 4. MeTa/iibl 1 X coeuHenus (17 yacoB).

[lonoxxeHne MeTaulIoB B IIEPUOAMYECKOM CUCTEME XHMMHYECKuX dieMeHToB J[.M.
MenpeneeBa. Merauinueckass KpUCTAIMYECKasl pelIeTKa U METaJUIMUecKas XUMHUYECKasl CBS3b.
OOume Qusnueckue cpoiicTBa MerauioB. CrulaBbl, MX CBOWCTBA M 3HaueHUE. XHUMUYECKHE
CBOMCTBA METANIOB KaK BOCCTAHOBUTENIEH. DIEKTPOXUMUUECKUN P HANIPSHKEHUSI METAJNIOB U €TI0
UCIOJb30BaHUE JJISI XApaKTEPUCTHKM XUMHUUYECKUX CBOMCTB KOHKPETHBIX MeTaioB. CrocoObl
noJry4eHus MetamioB. Koppo3ust MeTaioB U criocoObl 00phObI ¢ HEM.

OO01as xapakTepUCTHKA IIEJI0YHBIX MeTau1oB. MeTamisl B mpupoae. Obmue crnocodbl ux
nonydyenus. CtpoeHne ux atoMoB. lllenounble MeTanabl — MPOCThIE BEIIECTBA, UX (PU3HUUECKUE U
XUMHUYECKHE CBOICTBa. BakHelline coelMHEHUsS METaZIOB — OKCHJbBI, THAPOKCUIBI U COJIH
(xopubl, KapOOHATHI, CyIb(aThl, HUTPAThI), UX CBONCTBA U MPUMEHEHUE B HAPOJHOM XO35ICTBE.
Kanuiineie ynodpenus.

OOm1ast xapakTepuCTHKa 3JIEMEHTOB I1aBHOM moarpynmsl |l rpynmel. CTpoeHHe aTOMOB.
[IlenoyHo3eMenbHbIE METAUIbl — MPOCTHIE BEIIECTBA, UX XHMMHUYECKHE M (U3NYECKUE CBOMCTBA.
Baxkneimme coeIMHEHUS IIEIOYHO3EMENBHBIX METANIOB - OKCHIBL, THAPOKCHUABI M COJH
(xmopuabl, KapOoHaTHI, CylIb(aThl, HUTPATHI U GocdaThl), UX CBOWCTBA U IPUMEHEHHE B HAPOJIHOM
XO35UCTBE.

Antomunuii. CtpoeHue atoMa, (pU3MUECKUE U XMMHYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHHs aqIOMUHMS — OKCHJA M THUAPOKCH]I, UX aMmdoTepHbI XapakTep. Baxueimmue comnu
antoMuHus. [I[puMeHeHNs AMFOMUHUS U €T0 COETMHEHUI.

XKenezo. CtpoeHue atoma, (puU3MUECKME M XHMHYECKHE CBOMCTBA IPOCTOrO BEIIECTBA.
I'eneTnueckue psabl Fe? u Fe*" . xauecTBeHHBIC peakiuu Ha Fe?* u Fe**. Baxueiimme comn
kKene3a. 3HAYeHHME JKelle3a, €ro COECJUHEHUH U CIIaBOB a NPUPOJE U HAPOJHOM XO3SIHCTBE.
Koppo3us xumuueckas u 3J1IeKTpoXuMudeckasi. 3alura MeTaljIoB OT KOPPO3HH.

Mertamnel B mpupoje: B CBOOOAHOM BHJE W B BHJE coenuHeHUU. [loHsATHE O MeTalaypruu.
UépHas u uBeTHast Metautyprusi. [IHpomeTamutyprus, THIAPOMETAITYPIUs, IEKTPOMETAILTYPrusl.
JHomennslii npornecc. IlepepaboTka uyryHa B cTajib. DIEKTPOJIN3 PACILIABOB.
JdemMoHcTpanuu

* BsaumMopeincTsue HaTpus, JIUTHUA U KaJdbLUs C BOJIOM.

* T'opeHue HaTpus, MarHus U ’kene3a B KUCIOpO/Ie.

* Bcnbllka TEpMUTHON CMECH.
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* BsaumopeiicTBUE cMecH MOPOIIKOB CEPhI U JKeJe3a, IIMHKA U CEPBI.
*  B3aumopeicTBHE aIIOMHHHS C KMCIIOTaMH, IIIeJIOUaMH M BOJIOM.
*  B3saumopneiicTBue xkeie3a U MEIH C XJIOPOM.
* BzaumogelicTBue Meid ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOM KHUCIOTON
(pa30aBneHHON U KOHIICHTPUPOBAHHOM).
* Okpacka IJIaMEeHU COEIMHEHUSIMU 1LIEJTOYHBIX METAJIJIOB.
* Okpacka IIaMeHHU COCTMHEHUSIMU 1IETOYHO3EMENIbHBIX METAJIOB
o Tamrenue U3BECTUBOIOM.
* Ilomyyenue KECTKON BOABI B3aUMOJCUCTBUEM YITIEKUCIIOTO C U3BECTKOBON BOJIOM.
* VYcTpaHeHUE BPEMEHHOM KECTKOCTU KUIISTYUEHUEM U T0OABKO COIBI.
*  YcTpaHeHHE TOCTOSHHON KECTKOCTHU T00ABKOM COJIBI.
*  MoHUTHI ¥ IPUHIIUIT UX ACUCTBUS (BUIEODPArMEHT).
*  Komiekuus npupoIHbIX COEIMHEHUN AITFOMUHMUSL.
*  Buneodparments! u ciaitapl «OKCU aTFOMUHUS U €70 MOIU(DUKAITHI.
* Tlonmyuenue ampOTEpHOro TUAPOKCUIA ATIOMUHUS U UCCIEAOBaHNE €r0 CBOMCTB
+  Komnekuus «XuMuueckre HICTOYHUKH TOKa».
* Boccranosnenue meau u3 okcuna meau(1l) Bogopogom.
*  Buneodparments! u cnaiiabl «I[Ipou3BOICTBO UyTryHa U CTATIN.
*  BuneodparmenTs! u cnaiiasl «M3nenus U3 4yryHa ucTaimy.
*  Bugaeodparments! u ciaiinsl «[Ipon3BoaCTBO ATFOMUHUS.
JlaGopaTopHbIe ONBITHI

* BzaumogeiictBue xenesa ¢ pactBopoMcyibdata menu(ll).

* [TonmydyeHue U3BECTKOBOW BOJIBI U OTIBITHI CHEH.

* TTonyuenue rumpokcuaos xenesa (1) u (111)

» KauecTBeHHas peakiys Ha KaTHOHBI XKelle3a

IIpakTuyeckue padoTbl

6. [omydenue 5KecTKOH BOBI M CTIOCOOHI €€ yCTPAHEHHS.

7. PeleHue SKCIepUMEHTAIBHBIX 337124 110 TeMe «MeTallIbh».
Tema 5. Xumus u oxkpyskaomas cpeaa 2 yaca

Crtpoenue 3emiu: siapo, MaHTHUs, 3€MHAasl KOpa, X XUMUYECKHid cocTaB. Jlutochepa u e€
XUMHUYECKHH cocTtaB. Munepanel. Pynpl. Ocanounbie mopoasl. Ilones3Hele nckomaemsie.
XuMudeckuii cocraBrupocheprl. XUMHUUECKUI COCTaB aTMOC(EpPHI.

VCTOYHMKM  XUMHMUYECKOTO  3arpsi3HeHMs  OKpyxkamomedl  cpeasl.  ['moGanbHble
9KOJIOTMUECKHE MPOOIeMBbl YEIOBEYECTBA: MAPHUKOBBIA 3(PQEKT, KUCIOTHBIE JOXKIH, O30HOBBIE
IBIpbl.  MeXIyHapoJHOE COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpyXaromeil cpeasl oOT
XUMHUYECKOT0 3arpsA3HEHUs. «3elI€Hast XUMUS».

JleMoHCTpanuu

*BuneodparmMenTsiu cinaiiibl «CTpoeHne 3eMiu U €€ XUMUYECKHI COCTaBy.

* Koutekuyst MUHEpaioB U TOPHBIX TOPOJ.
JlaGopaTopHble ONBbITHI
N3yuenue rpanura
Tema 6. O000meHue 3HAHUI MO XUMHUM 32 KYpC OCHOBHOH mkoJbl. [loaroroska k OI'D (9
4acoB).

Crpoenune atoma B COOTBETCTBHM C IOJIOKEHUEM 3JIEMEHTA B MEPHUOJUYECKOM CHCTEME.
Crpoenue BemiecTBa. 3aBUCUMOCTb CBOMCTB OOpa30BaHHBIX 3JE€MEHTAaMHM HPOCTHIX BELIECTB OT
IIOJIOKEHNS B IEPHUOJMYECKOM cHUCTeMe. THIIOJIOrus HEOpraHMYecKux BenlecTB. JleneHuwe Ha
KJj1accsl U rpynnsl. [IpeacraBurenm.

[Ipu3Haky ¥ ycnoBUs MPOTEKAHNSI XUMHYECKUX peakinil. TUITOIOrus XUMUYECKHUX PEAKIIUI
10 Pa3JInYHBIM OCHOBaHMIM. Peakiun nonnoro oomena. OBP.

XHWMHYECKHE CBOMCTBA NPOCTBIX BEIIECTB. XApPAaKTEPHbIE XHMHUYECKHE CBOMCTBA
coJ1e00pa3yomuX OKCUAOB, T'HIPOKCUAOB (OCHOBAHUM, KUCIOT U aM(OTEpHBIX THUAPOKCHIIOB),
coJie.
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TemaTnuyeckoe NIAaHKPOBaHUE

8 kiaacc

Ne i/t

HanmenoBanue pa3zneinoB u teM

Komn-Bo
4acoB

OcHOBHBIE BUIBI YI4EOHOH IEATEILHOCTH
00yJaronmxcs

Tema 1. HayaneHble HOHATHS U
3aKOHBI XUMUH

21

IIpeamer xumuu. Posib xumuu B
JKW3HU YeJIoBeKa

OOBSCHATH, YTO  MPEAMETOM H3yYCHUS
XVMHU SIBJISIFOTCSL BEIIECTBA, UX CBOWCTBA U
WX MPEBpAICHUSI.

Paznuuath Tena u BelecTBa, BEIIECTBA U
MaTepuasbl. Y CTAaHABIUBATh MPUYUHHO-
CJICZICTBEHHBICCBSI3H MEXK]y CBOMCTBAMU
BEIIECTB M UX TPUMEHEHUEM.
XapakTepHu30BaTh MOJOKUTEIBHYIO U
OTPUIATEILHYIO POJIb XUMHH B KU3HU
COBPEMEHHOT0 00IIeCTBA.
ApPTyMEHTHPOBATh CBOE OTHOIICHHUE K
xeMOpUINU U XeMo(hoOuu.

MGTOIH)I HU3YUCHUSA XUMHUN

XapakTepu3oBaTh ~ OCHOBHBIE  METOMBI
U3yUYCHHSI €CTECTBEHHO-HAYYHBIX
TUCUUIUIAH. [IpUBOIUTE TpUMEpPHI
MaTepHaIbHBIX U 3HAKOBBIX WIIN
CHMBOJIBHBIX MOJIENICH, NCTIOIh3yEMBIX Ha
ypokax Qpu3uku, OMOJIOTHH U reorpadum.
CobupaTth 00bEMHBIE U IIAPOCTEPHKHEBBIE
MOJICJTH HEKOTOPBIX XMMUYCCKHUX BEIIECTB

Arper ATHBIC COCTOSAHMNA BCIIICCTB

Pa3nuyars Tpu arperaTHbIX COCTOSHUS
BEILECTBA. Y CTAHABIIMBATH B3AMMOCBS3H
MEXJly HUIMH Ha OCHOBE B3aHMHBIX
IIEPEXO/I0B.

NnnroctpupoBaTh 5TH MEPEXOBI
npumepamu. Habnrongats xumuaeckuii
JKCIIEPUMEHT U JI€1aTh BBIBOJBI HA OCHOBE
HaOJIFOIEHU.

IL.p Ne 1 «3HakoMcTBO €
71a00paTOPHBIM 000PYI0BAaHUEM.
[IpaBuna Th npu pabote B
KaOMHETEe XUMUM

Paborats ¢ 1a6opaTopHBIM 000PYAOBaHUEM
1 HarpeBaTelIbHbIMU PUOOpaMH B
COOTBETCTBUH C npaswiamu Th.
BBINOMHATE NpOCTENIINE MAHUITYJISLIMY C
1a00paTOpPHBIM 000PYIOBAaHUEM: C
71a00paTOPHBIM IITATUBOM, CO CIUPTOBKOM

dusnueckue SBICHUSI B XUMUU

Paznuuath Qu3nueckue U XMUMHUYECKHUe
SBJICHHSI, YACTHIE BEIIECTBA U CMECH.
KnaccudumupoBats cmecH.

[IpuBOoguTE  HIPUMEpPBI CMECEN PA3INYHOTO
arperaTHOro COCTOSIHUS.

VYcraHaBnIMBaTh NMPUYMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY (PU3UUYECKUMHU CBOMCTBaMHU
BEIECTB CMECH M CIIOCO0aMH UX
pasznenenud. Pasnuyare — MX, ONKCHIBAaThH
1 XapaKTEepPU30BaTh PAKTUYECKOE
3HA4YEHHUE.

IT.p.Ne 2«AHanu3 mOYBB»

PaGoratk ¢ 1abopaTopHbIM 000pyOBaHHEM
Y HarpeBaTelIbHBIMU MPUOOpPaMu
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COOTBETCTBUU C npaswiamu Th.

BeimonHaTe  mpocrteiime npuEMbI
oOparieHus ¢ 1abopaTOPHBIM
000opyI0BaHWEM: BOPOHKOH, (UIBTPOM,
cnupToBKoi. Habmonars 3a cBoiicTBaMu
BEIIECTB U SBICHUSMU, IPOUCXOIAIIUMH C
BemecTBaMu. ONUCHIBATh ~ XMMHUYECKUN
9KCIIEPUMEHT C IIOMOIIBIO PYCCKOTO S3bIKA
U s13bIKa XuMuH. Jlenathb BBIBOJIBI 110
pe3ysbTaTaM MpOBEAEHHOIO HKCIIEPUMEHTa

ATOMHO-MOJIEKYJISIPHOE YUCHHE.
XUMUYECKUE IIIEMEHTHI

OOBACHATH, YTO TAKOE XUMHUUECKUM
3JIEMEHT, aTOM,

MOJIEKYJIa, alJIOTPOIHUS, HOHBI.

Pa3nuyate npocThie U CI0KHBIC BEIECTBA,
BEILIECTBA

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS.

YcTranaBiIMBaTh NPUYMHHO-CIIECTBEHHBIE
CBSI3M MEX/y COCTaBOM MOJIEKYII U
CBOMCTBaMH JUTOTPOITHBIX

MO UK KACIOPO/a.
®opMmynupoBaTh OCHOBHBIE MTOJIOKECHUS
aTOMHO- MOJICKYJISIDHOTO YUCHUS

3HaKU XUMHYECKHUX IJIEMEHTOB.

Ha3piBaTh U 3anMChIBaTh 3HAKU XUMUYECKUX
3JIEMEHTOB. XapaKTEepU30BaTh
UH(POPMALIUIO, KOTOPYIO HECYT 3HAKH
XUMHNYCCKHUX 3JICMCHTOB.

3HaKU XUMHYECKHUX IJIEMEHTOB.

Ha3piBaTh U 3anMChIBaTh 3HAKU XUMUYECKUX
3JIEMEHTOB. XapaKTepU30BaTh
UH(POPMALIUIO, KOTOPYIO HECYT 3HAKH
XUMHNYECKHUX 3JICMECHTOB.

10

[leproauueckas Tabnuua
XUMHUYECKHX 3JIeMeHTOB [l.
N.Menneneena

OnuceIBaTh CTPYKTYPY TAOIHIIBI
XuMH4ecKkux 3neMeHToB /1. . MeHaeneesa.
OOBSACHATE  OTHUMOJIOTMYECKHE  Hayaja
Ha3BaHUM XUMHUUYECKHUX JIEMEHTOB U UX
OTAENBHBIX rpymnin. Pa3nuuars
KOPOTKONEPUOJHBIA W JJIMHHONIEPHOIHBIN
BapuanTsl [lepuonnueckon cucremsr /1. U.
Menneneena

11-12

Xumunyeckue GopmyIbl

OTobOpakaTh COCTaB BEIIECTB C TOMOIIBIO
XUMHYECKHX GopMyIl. PaznuuaTs HHAECKCH U
koa¢pdunrenTsl. HaxoauTh OTHOCUTENBHYIO
MOJIEKYJISIPHYIO MacCy BEIIECTBA U
MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B
coeanHeHuu. TpaHcIupoBaTh HH(OPMAIIHIO,
KOTOPYIO HECYT XUMUYECKHE (POPMYJIBI

13-14

BanentHocTh

OOBACHSATD, YTO TAKOE BAJICHTHOCTb.
Tlonnmars OTpaKCHUC MOPAAKAa COCAUHCHUA
aTOMOB B MOJICKYJIaX BEIIECTB MOCPEIACTBOM
CTPYKTYPHBIX (hOpMyJ. YMETh COCTABIISITh
(bopMyJIbI COEIMHEHUI 10 BaJICHTHOCTH H
OIPEICTISITh BAJICHTHOCTD JIEMEHTA IO
(dhopMyIie ero coeTuHEHNs
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XUMHYECKUE PEAKLIUH.

XapakTepr30BaTh XUMUUYECKYIO PEAKIIUIO U
€€ y4aCTHHMKOB (peareHThl U MPOAYKThI
peakuun). OnuceiBaTh NPU3HAKYU U YCIOBUS
TEUEHUs] XUMHUECKUX peakuuil. Pa3nnyare
9K30TEPMHUUYECKHE U 3HIOTEPMUUYECKHE
peakiu. COOTHOCUTh PEaKIIMK TOPEHUS U
’K30TepMuuecKue peakiuu. Habmonars u
OIMCBIBATh XUMUUECKUH SKCIIEPUMEHT C
IIOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMUU

16-17

3akoH
BEIIECTB.
ypaBHEHUS

COXpaHEHUS MAaccChl
XUMHYECKHUE

dopMyIupoBaTh 3aKOH COXPAaHEHHS MacChl
BemlecTB. COCTaBIIATh HA €0 OCHOBE
XUMHUYECKHEe ypaBHEHU. TpaHCIMpoBaTh
nH(POPMAIINIO, KOTOPYIO HECYT XUMUYECKHE
ypaBHEHUS. DKCIIEPUMEHTAIbHO
MIOATBEPK/1aTh CIPABEUIMBOCTh 3aKOHA
COXPaHEHMsI MacChl BELLICCTB

18-19

TuIbl XUMHAYECKUX PEaKLIMi

KnaccudumupoBats XUMHUYECKHE PEAKIIMI
10 MPU3HAKY YMCJIa U COCTaBa PEareéHTOB U
IIPOJIYKTOB. XapaKTepU30BaTh poJib
KaTajan3aTopa B MPOTEKaAaHUH XUMUYECKON
peakuuu. Habmronate v onuckeIBaTh
XUMHYECKHUH SKCIIEPUMEHT C TTIOMOIIbIO
PYCCKOTIO s3bIKA U A3bIKA XUMHH

20

[ToBTOpEeHME M 0OOOIICHUE TEMBI
«HayanpHble TOHATHA U 3aKOHBI
XAMUHA

Pemarn 3aJaHus C 3a4a4aMi I1I0 OCHOBHBIM
XUMHNYCCKUM ITOHATHUAM

21

K.p.Ne 1 «HavyanbHble MOHATHS U
3aKOHBI XUMUI)

Brimonnenue KOHTPOJIbHOI'O TCCTAa

TEMA 2 Baxneinmue
MPEACTAaBUTEIN HEOPTAaHUIECKUX
BemecTB. KonnuecTBeHHEIE
OTHOIIEHHUS B XUMHUU

18

22

Bo3nyx u ero cocras

XapakTepu30BaTh 00bEMHYIO JOIO
KOMIIOHEHTA TaKOW IPUPOJIHOMN Ta30BOMI
CMECH, KaK BO3AYX, U PACCUMTHIBATh

e€ o 00bEMyY 3TOM cmecu. OnUChIBaTh
00BEMHBIN cocTaB aTMOC(EPHOTO BO3AyXa U
ITIOHMMATh 3HA4YE€HHE ITOCTOSTHCTBA COCTABA
JUIS 310POBBS.

23

Kucnopon

XapakTepu3oBaTh 030H, KaK aJZIOTPOITHYIO
MoudHKaIMIo Kuciaopoaa. OnuckiBaTh
(u3nueckre U XMMHUYECKHE CBONCTBA,
MIOJIyYE€HUE U IPUMEHEHUE KUCIIOPOAA C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKA
U S3bIKa XUMMH. Y CTaHABIMBATh IPUUYNHHO-
CJIEICTBEHHBIE CBSA3H MEXAY GU3NUECKUMU
CBOWCTBaMM KHCJIOPOAA U CIIOCOOAMHU €ro
cobupanus. [IpoBoauTh, HAOMIOAATE U
ONMCHIBATh XUMUUYECKUH IKCIIEPUMEHT I10
MOJIy4€HHUI0, COOMPaHHIO U paclio3HaBaHUIO
Kucaopoaa ¢ coomoaenuem npasui Th.

24

I1.p.Ne3«Ilonmyuenne, cobupanue
Y pacrio3HaBaHUE KUCIOPOIa»

Paborate ¢ nabopaTopHbIM 000pyIOBaHUEM
M HarpeBaTelbHBIMM  NpUOOpaMu B

20




COOTBETCTBUU C npaswiamu Thb.

BrinonHsTh npocTenme MPUEMBI
oOpatieHus C 71a00paTOPHBIM
obopymoBaHueM: CcOOMpaTh MPUOOP s
MOJyYeHUs Ta30B, IPOBEPATH €ro Ha
TePMETUYHOCTh W  HUCIOJIB30BaTh IS
MOJTy4CHUS KHCITIOPO/Ia. Cobupats
KHCJIOPOJ METOJIOM BBITECHEHUS BO3/IyXa H
pacrio3HaBatb  ero.  HaOmromate  3a
CBOWCTBAMHM  BCIIECTB W  SIBIICHHUSMH,
MPOUCX OIS TUMH C BEIIIECTBAMH.
OnwuchiBaTh XUMHUYECKHI HSKCIEPUMEHT C
MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WM
pPOIHOTO)  s3bIKA W SI3bIKA  XHMHHU.
CocraBisitb  OT4€T 1O  pe3yabTaram
MIPOBEJICHHOTO YKCIIEPUMEHTA

25

OKCcHIbl

BI)II[CJI?[TI) CYIICCTBCHHBIC ITPHU3HAKHU
okcuzoB. /laBaTh Ha3BaHHUS OKCUIOB I10 UX
¢dopmynam. CocTaBiaTh (OPMYIIbI OKCHIOB
10 VX Ha3BaHUSIM. XapaKTepU30BaTh TAKUX
IpeACTaBUTeIIeH OKCHIOB, KaK BOJA,
YTJIEKUCIIBIN Ta3 M HeraléHas H3BeCTh

26

Bonopon

XapakTepu30BaTh COCTaB MOJIEKYIIbI
du3nUecKre 1 XMMUYECKHE CBOWCTBA,
HOJTy4eHHE U NIPUMEHEHHUE BOJIOPOA.
YcTaHaBIMBaTh NPUYUHHO-CIIEICTBEHHBIE
CBA3U MCIKOY (1)I/I3I/I‘~I€CKI/IMI/I CBOMCTBAMH U
crocobamMu  coOMpaHHs BOJOPOAA MEKITY
XUMHUYECKUMH CBOMCTBAMH M €T0
npuMeHeHueM. [IpoBoanTe, HaOMIOAATH U
OIIKUChIBATh XUMHUYECKHH SKCIICPUMCHT I10
MOJIy4EeHHUI0, COOMPAHMIO U PACIIO3HABAHUIO
BoJIopoJa ¢ cobmoenrem npasui Th.

27

ILp.Ned«Ilomyuenue, cobupanue
U pacrio3HaBaHuE BOJIOPOa

Pabotatb c 1a00paTOPHBIM
00opyIoBaHuEM u

HarpeBaTeNbHBIMU  NPUOOpPaMU B
COOTBETCTBHUH C

IpaBUIaAMU TEXHUKHU 0€30MacCHOCTH.

BeIlonHATE  mpOCTEHIINE NPHEMBI
oOpaiieHus ¢

1a00pPaTOPHBIM 00opy1I0BaHUEM:

cobupath mpudop s

MOJTyYeHHUsI Ta30B, MPOBEPSATH €ro Ha

repMETUYHOCTh U

MCTIOJIB30BATH JIJIS TTOJTYYEHHS BOAOPO/A.

CoOupare  BOAOPOA METO/10M
BBITECHEHHS BO3yXa U

pacrio3HaBarh €ro.

HaOmromaTh 3a cBOMCTBAMH BEIIECTB U

SBIICHUSIMU, TIPOUCXOSIIIUMU C

BEIIECTBAMH.

OnuchIBaTh XMMUYECKUNA SKCTIEPUMEHT C

MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
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POJIHOTO) sI3bIKA U SI3bIKa XUMUHU.
CocTaBiaTh OTUET MO pe3yabTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA

28

Kuciaotel

AHanM3upoBaTh COCTaB KUCIIOT.
Pacro3naBaTte  KHUCJIOTBI C  TOMOIIBIO
WHJUKATOPOB. XapakTepus3oBaTh
[IPEJICTABUTENIE  KUCIIOT:  COJSHYI U
CEpHYIO.

YMeTh XapakTepu3oBaThb PacCTBOPUMOCTH
COCIMHEHUN C  TOMOIIBI0  TaOJIHIIBI
pPacTBOPUMOCTH.

VYcraHaBnuBaTh  MPUYMHHO-CIIEACTBEHHBIE
CBSI3M MEXKJy CBOWCTBAMHM COJSIHOW H
CEpHOM  KHUCIOT #  0o0JacTsIMu  UX
MIPUMEHEHUS.

Oco3HaBaTh HEOOXOIUMOCTb COOJIOJCHUS
MPABWJI TEXHUKH O€30MACHOCTH IMPHU padoTe
C KHCJIOTaMH.

29

Comn

XapaKkTepHu30BaTh COJN KaK MPOITYKTHI
BOJIOPOJIa B KUCIIOTE HA METAJLIL.
3anuceiBaTh GOPMYIIBI COJICH 110
BaJICHTHOCTH. Ha3pIBaTh oy 1o
dbopmynam. Mcrons3oBaTh TaOIHITY
pPacTBOPUMOCTH JUUISI XapaKTEPUCTHKH
cBoMcTB conel. IIpoBoauTk pacu€rsl o
dbopmynam comneit

30

KomnmuectBo BemiecTsa

O6”I)$ICH$ITI> YTO TaKO€ KOJIMYECTBO
BElIeCTBa, MOJIb, TOCTOSTHHAs ABOTaIpo,
MoJisipHas Macca. Pemate  3ajmauu c
<KOJINYECTBO BELIECTBAY, <IOJSIPHAS
Maccay, <IOCTOsTHHAsE ABOTapo

31

Pemenne pacueTHsIx 3a1a4

Pemratn 3a1a4yU C UCIIOJIb30BaAHHUEM HOHATHHU
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS
Macca, «MOJISIPHBIH 00bEM ra3oBy,
«IOCTOSTHHAsE ABOTaJIpO»

32

MounsipHbIii 00b€M Ta3000pa3HbIX
BEILIECTB

OOBACHATD, YTO TAKOE MOJSIPHBIA ~ 00BEM
ra3oB, HOpMaJibHbIE ycI0BUs. PemaTe
3a7a4M C UCIOJIb30BAaHUEM TOHSITUI
«KOJIMYECTBO BELIECTBAY, «IOJSIPHAS
Maccay, «MOJISIPHBIA 00bEM Tra3oBy,
«TMOCTOSIHHAsA ABOTaZpo».

33-34

Pacuérbl mo xumMuueckum
YpaBHEHHSIM

XapakTepru30BaTh KOJIMYECTBEHHYIO
CTOPOHY XUMUYECKUX OOBEKTOB U
nporeccos. Pemare 3amaun ¢
«KOJIMYECTBO BEIIECTBA», «MOJIIpHAs
Macca», «MOJISIPHbIN 00bEM Ta30B»,
«IIOCTOSIHHAss ABOTapo»

35

Boaa. OcuoBanus

OOBACHSITD, YTO TAKOE «IIETOUM)
«OCHOBaHMeE», «KauecTBeHHas peakLus»,
Haukaropy». Knaccupunuposars
OCHOBAaHU 10 PACTBOPUMOCTH BBOJIE.
OnpenensTb NPpUHAAIEKHOCTH
HEOPraHMYECKHUX BEIIECTB K KJIacCy
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OCHOBaHHUH 1O (opmyse. XapaKTepru30BaTh
CBolicTBa OTIIENBHBIX MPEACTABUTENECH
ocHOBaHui. Mcrnonp30BaTh Ta0IHIlY
pPacTBOPUMOCTH JJIsI OTIPE/ICTICHUS
pacTBOPUMOCTH OCHOBAHHUM.

36 |PactBOphl. MaccoBas nois OOBACHATD, YTO TAKOE <MaccoBas A0S
pacTBOPEHHOIO BELIECTBA PacTBOPEHHOIO BEIIECTBAY. Y CTAHABIUBATD
aHAJIOTUU ¢ 00BEMHOMN J0J1ei KOMIIOHEHTOB
ra3oBoy cmecu. Pemars 3a1auu ¢
UCIIOJIb30BaHUEM MOHATUI «MaccoBast
JI0JIsI 3JIEMEHTA B BEIIECTBE», «MAcCcOBast
JI0JISl PACTBOPEHHOTO BEIIECTBAY,
«00BEeMHAs 1011 ra3000pa3HOTO BEIIECTBAY
37 |IlLp. Ne 5 «lIpurortoBienue PabotaTh ¢ 1abopatopHbIM 000pYyI0BaHHEM
pacTBOPOB COJIEH C MX 3aJaHHOU Y HarpeBaTeIbHBIMA TPUOOpaMu B
MacCOBOU J0Jei» COOTBETCTBUH c npaBuwiamu Th.
BrInonHATE IpoCTEHIINE TPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHHUEM: C MEPHBIM IIWJIHHIPOM, C
Becamu. HaGmaromate 3a CBOMCTBaMU
BEIICCTB U SBJICHUSMU, POUCXOISIIUMH C
BeniecTBaMu. OMUCHIBATh ~ JKCIIEPUMEHT C
IOMOIIIBI0  €CTECTBEHHOTO (PyCCKOTO
WIHM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
CocTaBisTh OTUYETHI 110 pe3yaIbTaTaM
IPOBEJICHHOTO SKCIIEPUMEHTa. | 0TOBUTH
pacTBOPHI C OIIPEACIEHHON MacCOBOM J10J1€H
pPacTBOPEHHOT'O BEIIECTBA.
38 | O6o0menne u cucTeMaTHU3aIUsI Pemrate 3amaun 1 yrpaKHEHHS
3HaHUW 1o Teme: «BakHenmmue
MPEJICTABUTEI HEOPTAaHUIECKUX
BEIIIECTB. KonunuectBeHnnble
OTHOIICHUS B XUMHH. )
39 |K.pNe2 o teme: «Baxuenme BrImoHeHne KOHTPOJILHOTO TecTa
MPEJICTAaBUTENN HEOPTAaHUUECKUX
BeniecTB. KonnuecTBeHHbIE
OTHONICHUS B XUMH
Tema 3. OcHOBHBIE KJIaCCHI 10
HEOPTaHWMYECKUX COCTUHEHUIH
40 | Okcupgpl: KIaccupuKaus u OOBSCHATD, YTO TaKOE HecosieoOpa3yromme
CBOHCTBa OKCH/IbI, COJIE00pa3yIoIie OKCHIbI,
OCHOBHBIC OKCHJIBI, KHCIIOTHBIC OKCHUJIBI.
XapakTepru3oBaTh 00II1E XUMUIECKHE
CBOICTBa C0JIE0OPA3YIOLIUX OKCHIIOB
(KUCITOTHBIX ¥ OCHOBHBIX) COCTaBIATH
YpaBHEHHS PEAKINI C YIaCTHEM OKCHIIOB.
Habmronate u onuchIBaTh peakiiuu ¢
y4acTHEM OKCHJIOB C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO)
SI3BIKA U A3bIKa XUMHH. [I[pOBOJUTE OIIBITHI,
MOATBEPIKIAIOINE XUMUIECKUE CBOWCTBA
OKCHJIOB C COOIOIeHneM npaBuil ~ 1h.
41 | OcHoBanus: Kiaccuukanus u CocTaBnaTh  ypaBHEHHS  peakmuii  C
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CBOICTBa ydyacTueM oOcHoBaHuid. Habmogate U
OMMCHIBATh PEAKIMHU C YYAaCTUEM KHCIOT C
MOMOIIIBIO PYCCKOTO SI3bIKA U SI3bIKa XUMHH.
[IpoBoaNUTH  OMNBITHI, MOATBEPKAAKOLINE
XUMUYECKUE CBOMCTBA OCHOBAaHWUM, C
cobmoiennem npasui Th.

42-43 | Kucnotsl. Knaccudukanus XapakTepu3oBarh ~ O0mME  XHMHYECKUE

KkuciaoT. CBOMCTBA KUCIOT cBoiicTBa KUCJIOT. COCTaBIISITh ypaBHEHUS
peakuuii ¢ yuactueM kuciot. Habmogats u
ONMCHIBATh PEAKLIUU C YUACTHEM KHUCIOT C
MOMOIIBIO PYCCKOTO $I3bIKA U SA3bIKA XUMUU
s3plka  XuMuHM.  [IpoBOOUTH  ONBITHI,
MOATBEPXKIAIOIINE XUMUYECKUE CBOWCTBA
KHCIIOT, ¢ coOmogaeHuem npasui Th.

44-45 | Knaccuduxamms coJieit. PaznnuaTh NOHATHS «CPEIHUE COIU,

CaoiicTBa conei «KUCJBIE COJINY», KOCHOBHBIE COJIN.
XapakTepr30BaTh 00LINE XUMUYECKHE
cBoiicTBa coseil. COCTaBIATh ypaBHEHUS
peakiuii ¢ ygactuem cosieid. Habmronats u
ONUCHIBATh PEAKIIUHU C YHYACTUEM COJIEH C
MOMOIIIBIO PYCCKOTO SI3bIKA U SI3bIKA
XUMUU sA3bIKa XUMHUH. [[pOBOAUTH OMBITHI,
MOATBEPKIAONINE XUMUYECKHUE CBOMCTBA
coJieli ¢ coboienrem npaswt Th.

46 | I'enermueckast CBSI3b  MEXAY XapakTepu3oBaTh MOHIATHE «T€HETUYECKUI
KJIacCaMu HEOPraHUYECKUX psaa». UnnrocTpupoBaTh reHETUYECKYIO
BEILIECTB B3aMMOCBSI3b MEX/1y BEIIECTBAMH:

IIPOCTOE BEIIECTBO — OKCUJ—T'HJIPOKCU]

47 | ILp. Ne 6 «Pemenne VYmertsb oOpamarbes ¢ 1a60paToOpHBIM

IKCTIIEPUMEHTAIIBHBIX 337129 000pyI0BaHNEM U HAarpeBaTEIbHBIMH
npubopaMu B COOTBETCTBHH C TIPABUIIAMU
Tb. Pacrio3HaBaTh HEKOTOpPHIE aHUOHBI U
KaTHOHBI. HaOmronaTh cBoicTBa
3JIEKTPOJIUTOB U TIPOUCXOJISIIINX C HUMHU
sBiieHnid. HabmonaTh ¥ OMHUCHIBATh PeaKINU
C y4acCTHEM 3JIEKTPOJIUTOB C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIU POJITHOTO)
SI3bIKA U S13bIKA XUMHUH.
®opMyIHpPOBaTH BBIBOJBI TTO pe3ybTaTaM
IIPOBEICHHOT0 3KCIEPUMEHTA

48 | O6o0meHre U cucTeMaTu3alus Pemiate 3a1auun u ynpaxHeHus
3HaHU 1o Teme: «(OCHOBHBIE
KJIaCChI HEOPTraHUYECKUX
COEIUHECHUIN»

49 | K.p. Ne3 1o teme: «OcHOBHBIE BrinosiHEHHE KOHTPOJIBHOIO TECTA
KJIACChI HEOPTAaHUYECKUX
COEUHEHUIN»

Tema 4. [lepuonnyeckuii 3aKoH U 8
[lepuonnueckas cucrema
XAMHUYECKUX dieMeHToB /I, U.
MeHieneeBa U CTpOE€HUE aTomMa
50 EcrectBeHHbIE cemeiicTBa EcrecTBeHHBIE cCeMeNCTBA XUMUYECKUX

XUMHUYCCKUX 3JICMCHTOB.

QJICMCHTOB: IICJIOYHBIC U
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AM(pOTEpPHOCTD

LIEJI0YHO3EMEIbHBIE METAILIbI, TAJIOTEHBI,
WHEpTHBIE (071arOpOIHBIE) Ta3bl.
AmdorepHOCTb. AM(OTEpHBIE OKCUIBI U
ruapokcuabl. KomiekcHble cou.
OOBACHATH MPU3HAKH, TIO3BOJISFOIINE
00BEAUHSTD TPYIIBI XUMHUUECKUX
3JIEMEHTOB B €CTECTBEHHBIE CEMEHCTBRA.
PackppiBaTh XUMHUYECKUI CMBICIT
(3TUMOJIOTHIO) HA3BAHUM €CTECTBEHHBIX
CEMEUCTB. ApryMEHTUPOBATh
OTHOCUTENIbHOCTh Ha3BaHUs (MHEPTHHIC
ra3pl». OOBSACHATH, UTO TaKoe «aM(poTepHbIe
coequHeHUs». HabmoaTh 1 OMUCHIBATH
peakuuii MeX/1y BelIeCTBaMU C IIOMOILBIO
PYCCKOTO $13bIKa U SI3bIKa XUMUHU.
XapaxkTepru30BaTh JIBOMCTBEHHBIN XapaKrep
CBOMCTB aM(DOTEPHBIX OKCUIOB U
TUIPOKCH/IOB.

[IpoBOAUTH OMBITHI MO TOTYUYECHUIO U
MOJITBEPK/ICHUIO0 XUMHUECKUX CBOWCTB
aM(}OTEpPHBIX OKCUIOB U TUIPOKCHUIIOB C
cobmoiennem npasui Th.

o1

Otkpseitue /1. 1. MenaeneeBoiM
[Tepuonuueckoro 3akoHa

Paznuuarh ecTeCTBEHHYIO M HICKYCCTBEHHYIO
KJaccu(pUKauu. ApryMeHTUPOBaTh
otHeceHue lleproauyeckoro 3akoHa K
€CTECTBEHHOM KJIacCHU(PHUKAIUH.
MoaenupoBaTh XUMHUYECKHE
3aKOHOMEPHOCTH C BBIICTICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U
MPEJICTaBICHUEM UX MPOCTPAHCTBEHHO-
rpaduyecKoil uu 3HaKOBO-
CUMBOIIMYeCKoi hopme

52

OcHOBHBIE CBCACHUSA O CTPOCHHUU
aTOMOB.

OOBACHATD, YTO TAKOE KIIPOTOH,
CHEUTPOH», «IJIEKTPOH», «XUMHUYECKUI
AJIEMEHT», «<MacCOBOE YUCIIO».
OnuceIiBaTh CTPOEHUE s1/Ipa aToOMa,
ncnons3ys Ilepuonnueckyro

cucremy. [lonydars nHpoOpmMaruio

110 XUMUU U3 UCTOYHHKOB,
aHaJIM3UPOBATh €€.

53

CtpoeHue JIeKTPOHHBIX YPOBHEN
ATOMOB XMMHUYECKUX DJIEMEHTOB
No«Ne1-20 B Tabmume /1. U.
Menaeneesa.

OOBSCHATD, UYTO TaKOE AJIEKTPOHHBIN
SHEPreTUYECKUN YPOBEHD.
CocTaBiTh CXeMbl pacIpeieIeHus
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM B
AJICKTPOHHOU 000JI0UKE

54

[Tepnonuueckuii 3aKoH
. 1. Menneneesa u cTpoeHue
aToma

PackpbiBaTh (pU3HUECKUI CMBICI:
MOPSIAKOBOTO HOMEpPA XUMHYECKOTO
3JIEMEHTA, HOMEpa IIeproia U HoMepa
rpynnbl. OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHUs METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB XMMUYECKUX
3JIEMEHTOB U UX COCAVHEHUH B IIEPUOJAX U

rpynmax
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55

XapakTepUCTUKa XUMUYECKOTO
JJIEMEHTa Ha OCHOBAHMH €TI0
nosioxenus B [lepuoanueckoit
CUCTEME

XapakTepu3oBaTh XUMHUYECKH 3JIEMEHTHI
TIEPUOJIOB T10 UX MOJOKEHUIO B
[lepuoanueckoii cucreMe XUMUYECKUX
anemenToB JI. V1. Menpaeneena.
ApryMEHTHpPOBaTh CBOMCTBA OKCHUJIOB U
THAPOKCHJIOB META/UIOB U HEMETAJIJIOB
MOCPEACTBOM YPAaBHEHUN pEaKIUid

56

3nauenue [leprnoandeckoro
3akoHa U llepuoanueckoi
CHCTEMBI XMMHYECKHUX DJIEMEHTOB
. . MenneneeBa

Onpenenarb ICTOYHUKH XUMUYECKOU
uHpopmanuu. [TonyuaTs HEOOXOAUMYIO
MH(POPMALIMIO U3 PA3IUYHBIX HCTOUHUKOB,
aHaTM3UPOBaTh €€, 0OPMIIATH
UH(POPMALMOHHBIA IPOAYKT, IPE3EHTOBATh
€ro, BECTU Hay4HYI0 IUCKYCCHIO,
OTCTaMBATh CBOIO TOUKY 3PEHUS WU
KOPPEKTUPOBATh €€

57

K.p Ne4 nio Teme
«IIepuoanyeckuit 3aK0H U
[lepuonnueckas cucrema
XxuMudeckux ayemeHToB . U.
MeHieneeBa U CTpOEHUE aTOMay

Brimonnenue KOHTPOJIbHOI'O TCCTAa

Tema 5. Xumnueckas CBSI3b.
OKHUCIIUTEBLHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

11

58

Honnas xuMudeckast CBsI3b

OOBACHATB, UTO TAKOE HOHHAS CBI3b, HOHEL.
XapakTepr30BaTh MEXaHU3M 00pa30BaHUS
MOHHOH cBs13U. COCTaBIATH CXCMBI
00pa3zoBaHMs MOHHOMU CBs3U. VIcmoyp30BaTh
3HaKOBOE MojenupoBanue. Onpeaensirb
THUT XUMHAYECKOU CBSI3U O (hopMyIie
BemecTBa. [I[puBOaUTE IPUMEPHI BEIIECTB C
MOHHOH CBSI3b10. Y CTaHABIMUBATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXK/y COCTAaBOM
BEIICCTBA U BUJIOM XMMHUUYECKOU CBSI3H,
MEXy MOHHOM CBS3bI0 U KPUCTAITUYECKUM
CTPOEHUEM BEIIECTBA, MEXKTY
KPUCTAJUIMYECKUM CTPOEHUEM BEILECTBA U
ero (pu3NYECKUMH CBOMCTBAMU

59

KoBanenTHas xumpudeckas CBsI3b

OOBACHATH, UTO TAKOE KOBAJICHTHAS CBS3b,
BaJICHTHOCTh. COCTaBIATH CXEMBI
o0pa30BaHMs KOBAJIEHTHOM HEMOJIIPHOM
XUMHYECKOM CB3U. Mconb30BaTh 3HAKOBOE
MoJenupoBanue. OnpenensaTe THI
XUMHYECKOH CBSI3U 1O PopMyIie BEelecTBa.
[TpuBOANTE IPUMEPHI BEIIECTB C
KOBaJICHTHOM CBS3bI0.Y CTaHABINBATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIIECTBA M BUJOM XHMHUUYECKOM
CBSI3H, MEXY KOBaJIEHTHOW CBSI3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM BEILIECTBA,
MEX1Y KPUCTAUIMYECKUM CTPOCHUEM
BEIIECTBA U €r0 (PU3NUYECKUMHU
CBOMCTBaMH

60

KoBanenTras MOoJIsIpHAasA

O6’b}ICH}ITB, 4YTO TaKO€ KOBaJICHTHAasA
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XUMUYECKas CBSI3b MOJIsIpHAs CBS3b,
3NEKTPOOTPHUIATEILHOCTh, BO3TOHKA UJTU
cyommmanus .COCTaBISITh CXEMBI
00pa3zoBaHMs KOBAJICHTHOM MOJISPHOM
XAMHYECKOM CBS3U. MCronb30BaTh 3HAKOBOE
MoJIeTMpOBaHUE. XapaKTepU30BaTh
MexaHu3M oOpazoBanus. OnpenensTh TUTT
XUMHYECKON CBSI3U 10 dbopmyie
BemiecTBa. [IpuBOaUTE IpUMEPHI BELIECTB
C KOBAJICHTHOM MOJIAPHOM CBS3bIO.
VYcranaBnuBaTh NPUUUHHO-CIIE/ICTBEHHbBIC
CBSI3M MEXJY COCTaBOM BEIIECTBA U BUAOM
XUMHYECKOM CBSI3H, MEXAY KOBAJIEHTHOU
CBSI3bI0 M KPUCTAJNIMYECKUM CTPOCHHUEM
BEILIECTBA, MEXKY KPUCTALTUYECKUM
CTPOEHHEM BEIECTBA U €ro (PU3NIeCKUMHU
cBorictBamMu. COoCTaBIATh (HOPMYJIBI
OMHAPHBIX COCIMHEHMI 10 BAIGHTHOCTU U
HAXOJIUTh BAJIGHTHOCTH 3JIEMEHTOB I10
(hopmMyIie OGMHAPHOTO COCAMHEHHUS.
Hcnonb3oBars MaTepruanbHOE
MOJICTTHPOBaHUE MOJSIPHON KOBaJICHTHOMN

CBSI3H.
61 Metamnuueckas XUMAYECKas 1 OOBICHATD, UTO TAKOE METAIIIINYUECKAS
CBA3b cBsa3b. COCTaBIATh  CXEMbI 00pa30BaHUA

METaNIN4eCKON XUMHUECKON CBSI3U.
Hcnonb30BaTh 3HaKOBOE MOJIEITMPOBAHUE.
XapakTepu30BaTh MEXaHU3M 00pa30BaHUS
MeTaJI4ecKor cBsA3U. OnpenensaTh TUI
XUMHUYECKON CBSI3U 10 bopmyne
BeuiecTBa. [IpuBoIUTH IpUMEpPHI BEIIECTB C
METAJIIMYECKOM CBA3bI0. Y CTaHABIMBATh
MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKY
COCTaBOM BEILIECTBA U BUAOM XMMHUECKON
CBSI3M, MEX/1y METAJUIMUECKOH CBS3bIO U
KPUCTAILIMYECKUM CTPOEHUEM BEILIECTBA,
MEX1y KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA U €ro (pU3MUECKUMH CBOIICTBaMHU.
Hcnonb3oBaTh MaTepuaibHOE
MOJIETTMPOBaHUE

62 CreleHb OKUCIICHUS 1 OOBACHATH, UTO TAKOE «CTEICHb
OKHUCJICHUS», «BAJCHTHOCTBHY.
CocraBnarb popmyibl OMHAPHBIX
COEMHEHMI HAa OCHOBE OOIIETOo crocoda ux
Ha3BaHui. CpaBHUBATh BAJICHTHOCTh U
CTeneHb OKUCIeHus. PaccunTeiBaTh
CTENEHU OKUCIIEHUS 10 hopMysiam
XUMUYECKUX COCAUHEHUMN

63-65 | OKHUCIUTEIBHO- 2 OOBSICHATD UTO TAKOE OKUCIUTEILHO-
BOCCTAHOBUTEJIbHBIC PEAKIINU BOCCTAHOBHTEJIbHBIC PEAKIIMU, OKUCITUTEIb,
BOCCTAaHOBUTENH, OKHUCIIEHHE,
BOCCTaHOBJIEHHUE.

KnaccudunupoBaTh XMUMHYECKHE PEAKITUN
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I10 MPU3HAKY «M3MEHEHHE CTEIECHEN
OKHCIICHUS 2J1eMEHTOBY». OnpeaensaTh
OKHCJIUTEIb U BOCCTAHOBUTENb, ITPOLIECCHI
OKHCJICHHSI U BOCCTAHOBJICHUSI.

65 | [IpomexxyTouHas arTecTanus 1 BrImosHeHUE KOHTPOJILHOTO TECTa
66 |O000IIEHNE U cUCTEMATH3AINS 1 Pemars 3agaun
3HaHu# no temam: «I13 u
I[ICX9» n «CTpoeHue BeIecTBa.
OBP»
67 | KoarponsHas pabora Ne5 mo 1 BrinonHenue KOHTPOIBLHOTO TECTA
TeMaM: «XHUMHYECKas CBS3b,
OKUCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKITHI
68 | PemeHue pacueTHBIX 33134 1 Pemars 3a1aun
Hroro: 68
9 kjacc
Ne n/m | HaumenoBanue pazzaenos u tem | Koma-Bo OcHoBHbIE BUABI y4EOHOH AESITETbHOCTU
9acoB o0yJaromuxcs
Tema 1. [loBTOpEHuE 1 5
00001IeHNE CBEICHUH TI0 KypCy
8 kiacca. XMMUYECKHE peakluu
1 Knaccudukanus 1 XapakTepu3oBaTh OKCUbI, THIPOKCH/IBI
HEOPraHMYECKUX BEIIECTB U MX (ocHoBanwus1, aM()OTEpHbIE TUAPOKCUBI,
HOMCHKJIATypa KHCIIOPOJICOICPKAIIUE KUCIIOTBI) M COJIH 10
IUIaHY: COCTaB, COCOObI 00pa30BaHUS
Ha3BaHUM, XapaKTEPHbIEC CBOMCTBA U
nonyuenue. KnmaccuduuupoBarb OKCUIBL,
THJIPOKCHJIBI (OCHOBaHHUS, aM(pOTEpPHBIC
THJIPOKCH/IBI, KUCIIOPOACOAepKAIIINe
KHCIIOTHI) U COJIU TIO Pa3IMYHBIM
npu3HaKaM. YMeTh MOATBEPKIATh
XapaKTEPUCTUKY OTACTHHBIX
Mpe/ICTaBUTENeH KIIAaCCOB HEOPTraHMYECKHUX
BEIIECTB YPABHCHHUSIMHA COOTBETCTBYIOIIHX
peakiuii. PackpbIBaTh B3aUMOCBSI3b MEKAY
KJIACCAMH HEOPTaHUYECKUX COCTMHEHUH.
2 Knaccudukanus 1 OOBACHATH HOHITUS «XUMHUUYECKas

XAMHYECKHUX peaKIni
10 Pa3JInYHbIM
OCHOBAHUSIM

peaKkuus», «pEaKu COCTUHEHUS,
«PEAKINU PA3IOKEHUD, «PEAKIINHI
obOMeHay,

«PEaKIU 3aMEeLEHUs», «PEAKIINI
HEUTpATU3ALIH,

(3K30TEPMHUYECKUE PEAKLIUN,
«OHIOTEPMHUYECKHUE PEAKITUNY, «0OpaTUMBbIE
PEaKIun», «KHEOOPATUMBIC PEAKITUNY,
«OKHUCIIMTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

pcakuum», «l"oMoreHHbIe peakuum»,
«E€TCPOrCHHLIC pCaKIn),
«KaTaJIUTHUYCCKHUC pcakuun,

«HEKATATUTHUECKUE PEAKITIIY, «TETIOBOH
3 (heKT XUMHUECKOH peakium.
KnaccudumupoBats XuMuuecKkne peakiuu
M0 Pa3JTMYHBIM OCHOBAHHMSIM.
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OrnpenensaTb OKUCIUTETb U BOCCTAHOBUTEb,
MPOIIECCH OKUCIICHUSI U BOCCTAHOBIICHUS.
Habmo1aTh ¥ OMUCKHIBATH PEAKIIUU MEXKTY
BENIECTBAMM C ITOMOIIBIO PYCCKOTO A3bIKA U
SI3BIKA XUMUH

BxoaHast quarHocTrueckas
pabora

BrimonaaTs 3aJaHuA Ha IOHUMaHHC,
OCMBICJICHUC N3YUYCHHOI'O MaTCpurajia.

45

[TonsiTHE O CKOpOCTH
XUMHYecKou peakuuu. Karanus

OOBACHATD, YTO TAKOE «CKOPOCTh
XUMHYECKON PEAKIIUN.

AprymMeHTHpOBaTh BBIOOP €IUHUIL
n3MepeHus Vp. Y cTaHaBIMBaTh NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U BIIMSHUS PA3JIMYHBIX
($aKkTOpOB HA CKOPOCTh XMMHYECKHUX
peakuuii. Habmronate u onucheIBaTh
peaklMy BEIIeCTBAMH C ITOMOIIbIO
PYCCKOTO si3bIKa U s13b1Ka xuMuu [IpoBoauTh
OTIBITHI, TIOJITBEPKAAIONINE 3aBUCHUMOCTD
CKOPOCTH XMMHUYECKOW PEaKLUU OT
pa3ianyHbIX (PAKTOPOB.

Tema 2. XUuMUYECKHE peaKkiuy B
pacTBopax

10

DIIEKTPOTUTHIECKAS
JICCOTIHALIUS

XapakTepu3oBaTh NOHATHUS
AJIEKTPOIUTUYECKAS AUCCOLUALIHS,
«QIEKTPOJIUTHLY, KHEITEKTPOIUTHI.
VYcTaHaBiIMBaTh NPUYNHHO-CIIEICTBEHHBIE
CBSA3M MEXKIY IPUPOJIOH IEKTPOIUTA U
CTETIEHBIO €ro JUCCOLHALIUY.
VYcranaBnuBaTh NPUUUHHO-CIIEACTBEHHbIE
CBSA3M MEXKIY TUIIOM XMMHUYECKOH CBSI3U B
AIIEKTPOJIUTE U MEXAHU3MOM €T0
JICCOLIMALINN.

OcHOBHBIE TIOJIOKEHUS TEOPUH
HIIEKTPOIUTUYECKOM
nuccormaruu (TO/1)

XapakTepu30BaTh  MOHSITHUS «CTETIeHb
JUCCOLIMALIUNY, «CUJIbHBIE  AJIEKTPOJIUTHDY,
«cabble ANEKTPOJHUTELY, «KATHOHBI»,
«AQHUOHBD»,  KHCJOTBI»,  «OCHOBaHUSI,
«COJIN». CocraBisaTh ypaBHEHUs
AJIEKTPOJIUTUYECKON IUCCOIMAlUK KUCIIOT,
OCHOBAaHUH U COJIEH.

WnmoctpupoBaTh NpUMEpPaMHU OCHOBHBIE
TIOJIOKEHHUS TEOPHH  DJIEKTPOIUTUIECKON
JIICCOIIMALINY.

PaznuuaTh KOMITOHEHTHI JOKa3aTeIbCTB
(Te3ucos, apryMeHToB U (OpPMBI
JI0KAa3aTeIbCTBA)

XMUMHYECKHE CBOMCTBA KUCIIOT B
ceere Teopun TOJL

XapakTepu30BaTh 00IUE XUMUIECKHE
CBOMCTBA KUCITOT ¢ mo3uruid TO/I.
CocTaBnsiTb  MOJEKYJSIPHBIE, TTOJTHBIE
Y COKpalI¢HHbIC MOHHBIC YPABHEHUS
peakiuii C ydacTHEeM KHUCIIOT.
ApryMeHTHpOBaTh BO3MOKHOCTh
MPOTEKAHUs PEaKlUii C y4acTUEeM KUCIIOT Ha
ocHoBe npaswita beprome u psga
aKTUBHOCTH METAJUIOB. [[pOBOANTH OMBITHI,
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HOIITBCp)KI[aIOH_[I/Ie XUMHUYCCKUC CBOfICTBa
KHCJIOT, ¢ coOmoaeHueM mpasui Th.
Habmro1aTh 1 OMUCHIBATH PEAKITUU C
YY4aCTHEM KHCJIOT C MIOMOIIBIO PYCCKOTO
A3bIKA U SI3bIKA XUMHUHU

10 XUMHYECKUE CBOWCTBA CocTaBiTh  MOJEKYJSIPHbBIE, TIOJTHBIC U
OCHOBaHUM B CBETE TEOpUU COKpAILEHHbIE HOHHBIE YPAaBHEHMSI peaKkLuil
INEKTPOIUTUYECKOM C y4acTHeM OCHOBAaHUU. ApryMEeHTHUPOBAThH
JUCCOLMALIUU BO3MO>KHOCTb IIPOTEKAHUsI peakLuii ¢

y4acTHeM OCHOBAaHUI Ha OCHOBE ITpaBuUIIa
bepromne. [IpoBOAUTH ONBITHI,
MOJATBEPKIAI0IIIE XUMUYECKHE CBONCTBA
OCHOBaHUM, ¢ cobmoenuem npasui Th.
HabmroiaTe 1 ONUCHIBATH PEAKIUU C
y4acTUEM KHUCIIOT C IIOMOIIBIO PYCCKOTO
S3bIKA U A3bIKA XUMUH

11 XUMHUYECKUE CBOWMCTBA COJIEHN B Xapaktepu3oBaTh 00IIMEe XUMHUYECKUE
CBETE TCOPUH CBOICTBA cojei ¢ mo3unui TO/I.
ANEKTPOJIUTUYECKON CocTaBiiATh MOJIEKYJISIPHBIE, [TOJIHBIE U
JUCCOLIMAIIUU COKpaIEHHbIC HOHHBIE YPaBHEHHS peakluid

C y4acTHEM coJiell. ApryMeHTHPOBAaTh
BO3MOXKHOCTh MPOTEKAHUsI peakluii ¢
ydacTHEM COJIe Ha OCHOBE IIpaBUiIa
bepronne. [IpoBOAUTE ONBITHI,
MOJITBEPKIAIOLIME XUMUYECKHE CBONCTBA
coJieid, ¢ cobmonenuem npasui Th.
Habmto1aTh ¥ ONUCHIBATH PEAKIIUU C
y4acTUEM COJIeH ¢ TOMOIIBIO0 PYCCKOTO
S3bIKa U A3bIKA XUMUH

12 [TonsiTue o YcTaHaBIMBaTh 3aBUCUMOCTD MEXY

TUAPOJIN3E coeit COCTaBOM COJIM M XapaKTepOM TUAPOJIN3a.
AHanM3upoBaTh Cpelly pacTBOpa COJH C
MTOMOIIbIO0 UHAUKATOPOB.
ITporno3upoBaTh THII THIPOIN3a COJIU HA
OCHOBE aHaJIn3a ero (YopMyJibl

13 [TpakTuyeckas padora 1. VYMmerp ofOpamarecsi ¢ J1a0OpaTOpHBIM
Pemenne skciepuMeHTalIbHBIX o0opysOBaHMEM U HarpeBaTebHBIMU
3a/1a4 1o TeMe npubopamMu B COOTBETCTBUM C IpPaBUIAMHU
«ONeKTpoIuTHYECKast Tb. HabnronaTh cBOWMCTBA AJIEKTPOJIIUTOB U
JUCCOLUALUSDY IPOUCXOJAIIMX  C  HUMH  SIBJICHHH.

HabGmonate W omnuceiBaTh peakuuud C
y4acTUEM  DJIEKTPOJUTOB C  MTOMOILIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO)
A3blKa MU sA3bIKa XUMHMH. DPOpMyIMpOBaThH
BBIBOJIBI [0 pe3ylibTaTaM IPOBEIEHHOTO
HKCIEPUMEHTA

14 O0600611eHNEe U CUCTEMAaTU3ALUS Pemars 3an1aun 1 ynpaxHeHUs
3HaHUM MO0 TeMe «XUMUYECKHE
peaxkuu B pacTBOpax
JJIEKTPOIUTOBY»

15 Konrponsnas padora Nel mo BBINOTHATE KOHTPOJIBHBIN TECT

TeMe «XMMHUICCKHE p€aKkuuu B
pacTBOpax 3JICKTPOJIUTOB»
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Tema 3. Hewmeramisl
COEIMHEHUSI

n HX

25

16

OO0mrast xapakTepuCTHKA
HEMETaJlIOB

OOBACHSTH, YTO TAKOE HEMETAILIIEL.
CpaBHHMBaTh AJUTOTPOITHBIC BUAOU3MEHEHUS
KHMCJIOpOJa. PacKkpbIBaTh NIPUYMHBI
AUTOTPOIHUU. XapaKTepU30BaTh
XAMHYECKHE 3JICMCHTBI-HEMETAJIIEI 1
MIPOCTHIE BEIIECTBA-HEMETAIJIbI: CTPOCHHE,
bu3HUYECKre U XUMUYIECKIE CBOHCTBA
HEMETAJIJIOB.

OOBACHATH 3aBUCUMOCTH OKHCIIMTEIILHO-
BOCCTAHOBUTEIBHBIX CBOMCTB (MJIH
MpECKa3bIBaTh CBOMCTBA) 3JIEMEHTOB-
HEMETAJIOB OT UX ITOJI0KECHUS B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. Menzaeneena.
YcranaBiuBaTh TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXKY CTPOCHHEM aToMa,
XAMHYECKOH CBSA3BIO, THIIOM
KPUCTAJUTMYECKOM PEIIETKH HEMETAJIIIOB H
WX COCIMHEHUN, UX PU3MUECKIUMHU
cBoMcTBaMH. J{0Ka3pIBaTh OTHOCUTEILHOCTD
MOHATHHN «METAII» U «HEMETAILI

17

OO11as xapakTepucTHKa
aneMeHToB VIIA rpymnbl
— rajJloreHoB

XapakTepHu30BaTh CTPOEHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA, ITOJIyYEHUE U
IPUMEHEHHE TaJOreHOB B IJIaHe OOIIEro,
0COOEHHOI0 U €IUHUYHOrO. Y CTaHABIUBATb
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
CTPOCHHMEM aTOMA, XUMUYECKOH CBA3BIO,
TUIIOM KPUCTAJUIMYECKOU PEIIETKU
rajloreHoB, UX (U3NYECKUMU U
XMMHYECKHMH CBONCTBAMHU

18

CoennHeHns TAJIOTEHOB

XapakTepus3oBaTh COCTaB, PUINUECKHUE U
XUMUYECKHE CBOMCTBA, ITOJIIY4YCHUE U
IIPUMEHEHHE COEAMHEHUH TAJIOTEHOB €
UCIIOJIb30BAHUEM PYCCKOTO SA3bIKA U SI3bIKA
xuMun. Ha3pIBaTh cOeIMHEHNS raJIOT€HOB
1o (hopMyJie U COCTABIATH (POPMYIIBI 11O UX
Ha3BaHUIO. Y CTAHABJIMBATh IPUYNHHO-
CJIEICTBEHHBIE CBSI3U MEXKY XUMUUECKOU
CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOU PELIETKN
COEJIMHEHUH TrajoreHoB, X GU3NYECKUMU U
XUMHYECKUMHU cBoMcTBamMu. ITpoBoauTs,
HaOJI01aTh T OMMCHIBATh XMMUYECKUN
SKCIIEPUMEHT I10 PACTIO3HABAHUIO
raJOreHU/I-MOHOB C COOJIIOACHUEM MPaBHII
Thb. BeITONMHATE pacyeTbl 10 XUMAYECKUM
dbopMynaM U ypaBHEHUSIM peaKIuii,
MIPOTEKAIOIINX C YHYaCTUEM COECIMHEHUI
raJIOT€HOB

19

[MpakTudeckas padora 2.
«3y4yeHne CBOUCTB COJITHOU
KHCJIOTBD»)

YMmeTh oOpamathest ¢ 1a00paTopHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU
puOOpaMu B COOTBETCTBUH C TIPaBUIIAMHU
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Tb. Habmoath cBOWCTBA 3JEKTPOIUTOB U
MPOUCXOSAIINX C HUMHU SBJICHUH.
HaGnronate ¥ ONMCHIBATh PEAKLINU C
y4acTUEM DJIEKTPOJIUTOB C MTOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO WJIA POJIHOTO)
A3bIKA U A3bIKA XUMUH.

@opMyIMpPOBaTh BBIBOJIbI 10 PE3YJIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA

20

OO01as xapakTepuCTHKA
31eMeHTOB V]I A — XaJIbKOI'€HOB.
Cepa.

JlaBathb 00IIYI0 XapaKTEpUCTUKY aToMaM,
MPOCTHIM BEILIECTBAM U COCTUHEHUAM
XaJIbKOISHOB B 3aBUCHMOCTH OT HX
nojoxkeHus B [lepuoanyeckoi cucreme.
XapakTepu3oBaTh CTPOCHUE, AJTUIOTPOIIHS,
(bU3HYeCKre 1 XUMUYECKHE CBOMCTRA,
MOJIy4EHUE U IPUMEHEHUE CEPHI.
YcranaBnuBaTh IPUUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXY CTPOCHHEM aToMa,
XHUMHYECKOU CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEIIETKH CEPBI, €€
(HUBUIECKUMU U XUMUYCCKUMHU
CBOMCTBaMH.

BrInosHSITh pac4€Thl MO XUMUYECKUM
dbopmyaM U ypaBHEHHSIM PEAKIUH,
MIPOTEKAIOLUX C YYaCTHEM CEPBI.
[IpoBoauTh, HAOIIOJATH M OMKUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT 10 TOPEHUIO
Cepbl Ha BO3IyX€ U B KUCIIOPO/JIE C
cobmonennem npaswmi Th.

21

CepoBoaopon u cyabhusl

XapakTepu3oBaTh COCTaB, PUNUECKHUE U
XMMHUYECKHE CBOICTBA, ITOJIyY€HUE U
MIPUMEHEHNE COETUHEHUH Cephl B CTENEHU
OKHCJIEHHS —2 C UCIIOJIb30BAHUEM
pyccKoro (poHOro) sI3bIKa U sI3bIKa XUMUH.
Ha3zpiBaTh coeIMHEHMSI CEPBI B CTENIEHU
OKHUCJIEHUs —2 10 (OopMyJie U COCTaBIATh
dbopmybl 1o ux Ha3BaHHUIO. COCTABIATh
MOJIEKYJISIPHBIE ¥ HOHHBIE YPaBHEHUS
peaxkuuii, XapakKTEpU3yIOIUE XUMUYECKHE
CBOICTBA COEIMHEHUM CEPhI B CTEIICHU
okucieHns —2. OnuchIBaTh MPOLECCHI
OKHCJICHUSI-BOCCTAaHOBJICHUS, OIIPENIEIATh
OKHUCJIUTEh U BOCCTAHOBUTEND U
COCTaBIISITh AJIEKTPOHHBIN OajaHC B
peaKuusaxX ¢ y4acTUEM CEPBI B CTENIEHU
OKHCIIEHUs —2. Y CTaHaBIUBATh IPUINHHO-
CJIEJICTBEHHBIE CBSA3M MEKIY XMMHUECKON
CBS3b10, TUIIOM KPUCTAJUIMYECKOMN pEIIETKH
COEIMHEHUH cepbl, UX (PU3HUECKUMH U
XUMHUYECKHMH CBONCTBAMU

22

Kucnopoansie coennHeHns
cepsl

3anuceiBaTh POPMYIBI OKCHAOB CEPHI,
Ha3bIBaTh HX, OIIMCHIBATH CBOMCTBa Ha
OCHOBE 3HAaHUU O KHUCJIOTHBIX OKCHJIAX.
XapakTepru3oBaTh COCTaB, PU3NUECKHUE U
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XUMUYECKHE CBOMCTBA CEPHOMN KUCIOTHI KaK
AIEKTPOJIUTA C UCIOJIB30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.
CocTaBisATh MOJIEKYJISIPHBIE M1 HOHHBIE
YpPaBHEHUS PEAKUUN, XapaKTEPHU3YIOLINX
XUMHUYECKHE CBOMCTBA CEPHOM KHUCIIOTBHI.
Pacnio3naBath cynb(dar-HOHBI.
XapakTepru3oBaTh CBOMCTBA
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI KaKk
OKHCIIUTENS C UCIIOJIb30BAHUEM PYCCKOIO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.
CocTaBisATh ypaBHEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIMN METOJIOM
AIIEKTPOHHOIO OasaHca.

BrInoHATE pacy€ThI 10 XUMUYECKUM
dbopMynaM U ypaBHEHHSIM peakLuid,
IIPOTEKAIOIINX C Y4aCTUEM CEPHOMU
KHCJIOTBI.

23

[TpakTuueckas padora 3.
«3y4yeHue CBOICTB cEpHOU
KHUCIIOTBI»

YMeTh o0OpataThcs ¢ 1a00paTOpHBIM
000pyI0BaHNEM U HarpeBaTeIbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU
Tb. HabGnrogaTh CBOMCTBA IEKTPOJIUTOB U
MIPOUCXOAAIINX C HUMU SIBIICHUM.
Ha6nronaTh 1 onmuchIBaTh pEaKIuu C
Y4aCTHUEM DJIEKTPOJIUTOB C TOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO WU POIHOTO)
SI3bIKA U SI3bIKa XUMUU. DOPMYITHPOBATH
BBIBOJIbI 10 pPE3yJIbTaTaM MPOBEAECHHOTO
AKCIEPUMEHTA

24

OO01mas xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB VA
rpynnsl. A30T

JlaBaTb 00I1yI0 XapaKTEPUCTUKY aTOMaM,
IIPOCTHIM BEIIECTBAM U COCUHEHUSM B
3aBUCUMOCTH OT UX IOJIOKCHUS B
Ilepunonnueckoi cucreMe.
XapakTepHu30BaTh CTPOEHUE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, ITOJTyYEHUE U
IIPUMEHEHHUE a30Ta C UCIIOJIB30BAHUEM
pyccKoro (poHOro) sI3bIKa U s3bIKa XUMUH.
HaspiBaTh coenHeHus a30Ta no Gpopmyie u
COCTaBIIATH (POPMYJIBI 110 UX HA3BAHMIO.
YcraHaBIMBaTh IPUYUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY CTPOCHHMEM aTOMa U
MOJIEKYJIbI, BUJIOM XUMHUYECKOU CBS3H,
THIIOM KPUCTAJUIMYECKON pEIETKH a30Ta U
ero (pu3nueCKUMH U XUMUYECKUMHU
CBOMCTBAMHM. BBIMOIHATE pac4y€Thl 1O
XUMUYECKUM (OpMyJIaM U ypaBHEHUSIM
peaxkuui, NPOTEKAKIIMX C Y4aCTHEM a30Ta

25

Ammuak. Cont AMMOHHAS.

XapakTepu3oBaTh COCTAaB, CTPOEHUE
MOJIEKYJIbI, PU3HYECKUE M XUMHUECKHE
CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE
aMMHaKa C UCIOJIb30BaHIEM PYCCKOTO
(poaHOro) SI3bIKa U sI3bIKa XUMUH.
HaspiBath comu amMoHus 110 hopmyrnam u
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COCTaBIISATH (POPMYIIBI 10 UX HA3BAHHSIM.
3anuchIBaTh MOJIEKYJISIPHBIE U MOHHBIE
YpaBHEHUS pEaKLMid, XapaKTEPUIYIOIIUE
XHMHYECKHE CBOMCTBA aMMHaKa U CoJIeH
amMmMoHus1. COCTaBISATh YpaBHEHUS
OKHCJIUTENHLHO- BOCCTAHOBUTEIILHBIX
peakIMii ¢ ydyacTHeM aMMHUaKa ¢ MOMOIIbIO
AJIEKTPOHHOTO OanaHca. Y CTaHaBJIMBATh
MPUYUHHO-CJICJCTBEHHBIE CBSI3U MEXKY
BUJIAMH XMMHYECKHUX CBSA3€H, THIIAMU
KPUCTAJUTMYECKUX PEHIETOK aMMHUaKa U
CoJIe aMMOHUS U UX (PU3UIECKUMHU U
XUMHUYECKUMHU CBOMcTBamMu. [IpoBOauUTS,
HaOJIIOIATh I ONKMCHIBATH XUMHYSCKUH
AKCIIEPUMEHT I10 PACTIO3HABAHUIO HOHOB
aMMOHWUS ¢ coOmoieHreM npasui Th.
BoInoHATE pacuéThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM peaKluid,
MIPOTEKAIONIUX C YJaCTHEM aMMHUaKa
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[TpakTuueckas pabora 4.

«Ilonyuyenne ammuaka u
U3YYEHHUE €T0 CBOWCTB)»

[Tonyuats, cOOMpPATh U pacrno3HaBaTh
ammuak. OOpaiuatbcs ¢ 1abopaTOPHBIM
000pyI0BaHNEM U HarpeBaTeIbHBIMU
MpuOOpaMu B COOTBETCTBUU C TIPaBUIaMHU
Tb. HaOmronates v OIMCHIBATE XUMUYECKUIA
AKCIIEPUMEHT C IMOMOIIBIO PYCCKOTO
(poaHOTO) SI3bIKA U SA3bIKA XUMHH.
dopMyIHpOBaTH BHIBOBI 110 PE3yJIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA.
CoTpynHuyath B npoliiecce yueOHOro
B3aMMOJICHCTBHS MPU paboTe B TPyMIAX.
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Kucnoponconep:xamne
COEIMHEHMS a30Ta

XapakTepus3oBaTh COCTaB, PU3NUECKHUE U
XMMHUYECKHE CBOICTBA, ITOJIyY€HUE U
IIPUMEHEHNE OKCHUJIOB a30Ta C
HCIOJIb30BAaHUEM PYCCKOTO (POAHOTO)
A3bIKa U A3bIKA XUMHH.

CocTaBiATh MOJIEKYJISIDHBIE U HOHHBIE
YpaBHEHHUS peakuil, XapaKTepU3yIOIIe
XMMHUYECKHE CBOICTBA OKCHJOB a30Ta.
VYcranaBnuBaTh NPUYUHHO-CIIEACTBEHHbIE
CBSA3M MEXKIY BUJOM XMMHUYECKOH CBS3H,
TUIIOM KPUCTAJNINYECKON PEIIETKN OKCHIO0B
a30Ta ¥ UX (PU3MYECKUMH U XUMUYECKUMHU
CBOMCTBaMH. XapaKTEpHU30BaTh COCTAB,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA
a30THON KUCJIOTHI KaK 3JIEKTPOJIUTA,
IIPUMEHEHHE C UCIOIb30BAaHUEM PYCCKOIO
(pOoZIHOTO) SI3BIKA U A3BIKA XUMUH.
3anuchIBaTh MOJIEKYJISIPHBIE U MIOHHBIE
YpaBHEHHUS peaKiuii, XapaKkTepu3yrolme
XMMHUYECKHE CBOMCTBA a30THOM KUCIIOTHI
Kak anekTponuta. [IpoBoauTs, HabMOAaTh U
ONMCHIBaTh XUMHUUYECKUHN IKCIIEPUMEHT,
XapaKTEPHU3YIOIIHMI CBOMCTBA a30THOM
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KHCIIOTHI KaK AJIEKTPOJIUTA, C COOTIOCHIEM
npaswi Th. XapakTepuzoBaTh a30THYIO
KHUCJIOTY Kak oKucinuTenab. CocTaBiIsTh
YPaBHEHUSI OKUCIUTEIBHO
BOCCTAHOBUTEIIbHBIX PEAKIUH,
XapaKTEPU3YIOUIUX XUMUUYECKHE CBOMCTBA
A30THOM KUCIIOThI KaK OKUCIIUTEIS, C
MOMOIIBIO AJIEKTPOHHOTO OaaHca.
[IpoBoauTh, HAOIIOJATH T OMKUCHIBATH
XUMHUYECKHUN IKCIIEPUMEHT,
XapakTEepU3YIOLINI CBOMCTBA A30THOM
KHCIIOTHI KaK OKUCIIUTES, C COOII0ICHIEM
npasun Th.
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®ocdop u ero coequHEHHS

XapakTepu3oBaTh CTPOEHHUE, AJNIOTPOIIHUIO,
du3HUYeCKre U XUMUIECKIE CBOMCTBA,
MOJTydeHHE ¥ MpUMeHeHHe Gocdopa ¢
HCII0JIb30BAaHUEM PYCCKOTO SI3bIKA U SI3bIKA
XUMUHU.

CaMOCTOATENBHO ONUCHIBATh CBOMCTBA
okcun hochopa(V) Kak KHCIOTHOTO OKCHIA
U CBOMCTBa OpTO(POCHOPHON KUCIIOTEHI.
NnmroctpupoBath 3TH CBOMCTBA
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIUH.
[TpoBoaNTH, HAOMIOIATH U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT C COOJIIOIEHUEM
npaBua Th. PacrioznaBaTh dochar-nuoHbI
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OO61as xapakTepuCcTHKa
aneMeHToB IV A-rpynmnsl.
Yraepon

JlaBaTh 0010 XapaKTEPUCTUKY aTOMaMm,
MIPOCTHIM BELIECTBAM U COECAMHEHUSIM
aneMeHTOB IV A- rpyIisl B 3aBUCMMOCTH OT
uX nonokeHus B [lepruoanueckon cucreme.
XapakTepru3oBaTh CTPOCHHE, AITTOTPOIHIO,
buznyecKkre 1 XUMHUYECKHE CBONCTBA,
MoJTydeHUe U IpUMeHeHue aMmop(HOTro
YIJIEpOJa U €r0 COPTOB € UCIOJIB30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
CpaBHMBaTh CTPOCHUE U CBOMCTBA aaMasa U
rpaduta. ONUCHIBATH OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA YIIEPOA.
[IpoBouTH, HAOIIOIATH U OMHCHIBATH
XUMHUYECKUN HKCIIEPUMEHT C COOJII0IEHUEM
npasun Th.
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Kucnopoaconepxkarue
COCIMHEHUS yTiiepoa

XapaKkTepHu30BaTh COCTaB, (PU3NUYECKHE U
XUMHYECKHE CBOWCTBA, ITOJTYyYEHUE U
IIPUMEHEHHE OKCHUJIOB yIiIepoja ¢
HCIIOJIb30BAHUEM PYCCKOTO SI3bIKA U SI3BIKA
XUMUU. Y CTaHABIUBATh IPUYMHHO-
CJIEICTBEHHBIE CBSI3W MEK/y BUIAMU
XUMUYECKUX CBA3EH, TUIIAMU
KPUCTAJUTMYECKUX PEMIETOK OKCUIOB
yriaepoja, ux (pu3nyecKuMHU U XUMHUYECKUMHU
CBOMCTBAMH, a TAK)KE IPUMEHEHHUEM.
CoGmronats npasuna Th mpu
HICIIOJIb30BAHNUH NTIEYHOTO OTOIJIEHUSI.
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Oxka3bIBaTh NEPBYIO NOMOLIb IPU
OTpaBJICHUH YTapHBIM Ta30M.
XapakTepu30BaTh COCTaB, (pU3HUECKUE U
XMMHUYECKHE CBOICTBA, MOJIyYeHUE U
IIPUMEHEHHUE YTOJIbHOU KUCIIOTHI U €€ coeit
(kapOOHATOB U THAPOKAPOOHATOB) C
UCIIOJIb30BAHUEM PYCCKOTO (POJHOIO)
A3bIKa U SI3bIKA XUMHUHU.

WnmrocTpupoBaTh 3aBUCUMOCTb CBOMCTB
coJiel YroJIbHOM KHCIIOTHI OT UX COCTaBa.
ITpoBoauTbH, HAOJIIOATh U OIIUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT C COOJII0IEHUEM
npasui Th. PacnioznaBaTth kapOoHAT-HOH.
BbIOmHATE pacy€Thl MO XUMUYECKUM
dbopmynam

U ypaBHEHUSIM peaKIlMii, IPOTEKAIOLIUX C
Y4aCTHUEM COCJIMHEHUN yriepoia
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[TpakTnueckas pabdota 5.
«[lomyuyeHune yriaekucioro rasa
U U3y4YEHUE €ro CBOMCTBY

[Tonyuats, cOOMpaTh U pacro3HaBaTh
yraekucibii ra3. O6paimaTses ¢
1ab0paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMU TIPUOOpaMU B
COOTBETCTBUU ¢ IpaBuiamu Th.
Ha6nronaTe 1 onuchiBaTh XUMHUECKUI
HKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.
DopMyIHpPOBaThH BBIBOJBI [0 PE3yIbTaTaM
MIPOBEJCHHOTO SKCIIEPUMEHTA.
CoTpynHuyaTth B mpoiiecce yueOHOoro
B3aUMOJICHCTBUS TIPU pabOTE B Ipymmax
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YrieBo1opoasl

XapakTepHu30BaTh 0COOEHHOCTH COCTaBa U
CBOWCTB OPTraHUYECKHX COCTUHEHUMU.
Pa3nuuate npezenbHbie U HENpeAeIbHbIE
yrieBooposl. Ha3elBaTe M 3anuchIBaTh
bopMynbl (MOJIEKYISIPHBIE U
CTPYKTYpHBI€) BaXKHEHIINX MpeACTaBUTENEH
yrieBogopozos. [Ipemiarats skCiepuMeHT
10 PacroO3HaBAHUIO COCTMHEHUIN
HenpeaenabHoro crpoenus. Habmonats 3a
XOJOM XHMHYECKOTO dKCIIEPUMEHTA,
OIIUCBIBATH €T0 U JEJIaTh BBIBOJBI HA OCHOBE
HaOmoieHuil. GUKCUpOBaTh PE3yIbTaThI
JKCIIEPUMEHTA C IIOMOLIBIO PYCCKOTO S3bIKA,
a TaKKe ¢ TIOMOIIbI0 XUMUYECKUX (popMyI u
YpaBHEHUM.
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Kucnoponcoaep:xarue
OpraHUYECKUE COCTUHEHUS

XapakTepu3oBaTb  CIUPTHI, Kak
KHCIIOPOJICO/IEPKALLME OPTAaHUYECKUE
coenuHenus. KimaccuduuumpoBars ciupThl
1o aromHocTu. Ha3eiBaTh nmpencraButenen
OJIHO- U TPEXATOMHBIX CIUPTOB U
3aMuChIBaTh U3 (PopMyibl. XapakTepru3oBaTh
KHMCIIOTBI, KaK KUCIOPOJICOIEpIKalIHe
opraHuueckue coenquHenus. HaspiBathb
MPEJCTaBUTENEH TPEAETbHBIX 1
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HEeNpeIeTbHBIX KAPOOHOBBIX KUCIIOT U
3aMuchIBaTh U3 GOPMYIIBI.

35

Kpemuuii u ero coenquneHus

XapakTepu3oBaTh CTPOEHHUE aTOMOB U
KPUCTAIJIOB, (PU3HUECKHUE U XUMUYECKUE
CBOICTBA, MTOJIYYCHUE U IPUMEHEHNE
KPEMHHSI C UCIIOJIB30BAHUEM PYCCKOIO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.
VYcraHaBnuMBaTh NPUYMHHO-CIIEICTBEHHbIE
CBSI3U MEXKY CTPOCHHEM aTOMa, BUJIOM
XUMHUYECKOH CBA3U, TUIIOM
KPUCTAJUIMYECKON PEIETKA KPEMHMS, €T0
(bU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHU.
BpInosHATE pacy€ThI MO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM peakLuid,
MPOTEKAIOIIUX C YYACTUEM KPEMHHUS U ETO
CcoeIMHEHUH. XapaKTepU30BaTh COCTAB,
¢u3MYecKue ¥ XMMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE COCIMHEHUM
KPEMHHUS C HUCHOJIb30BAHUEM PYCCKOIO
(pomHOTO) SA3BIKA U SI3bIKA XUMHH.
CpaBHMBaTh AUOKCHBI YTIEPOIA U
KpeMHMs1. ONUCBHIBaTh BaXKHEHIIINE TUIIbI
MPUPOIHBIX COSAMHEHUN KPEMHUS KaK
OCHOBHOTO 3JIeMEHTa JTUTOC(HEPHI.
Pacnio3HaBaTh cHIIMKaT-HOH
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CunukaTtHas
MIPOMBIIIICHHOCTh

XapaKTemeBaTL CHJIMKATHYIO
MPOMBIIIJICHHOCTD. VYcranaBiIuBaTh aHAJIOTH
MCIKAY pa3JIMYHbIMU OTPACIAMU
CHIIMKATHOU MMPOMBIIIJICHHOCTH.
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HonyquI/Ie HEMCTAJJIOB

OnuceIBaTh HaXOXJAECHUE HEMETAIUIOB B
npupoe. XapakTepu3oBaTh GPaKIMOHHYIO
IIEPETOHKY KHUJAKOTO BO3]1yXa Kak
COBOKYITHOCTb (PU3NYECKUX IPOLIECCOB.
AprymMeHTUpOBaTh OTHECEHUE AKTUBHBIX
HEMETAJIJIOB K OKHCIUTENIbHO-
BOCCTAHOBUTENIBHBIM IIPOLIECCAM
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[Tonydyenune BakHENIIUX
XUMUYECKUX COETUHEHUI.

XapakTepru30BaTh XUMHU3M, ChIPHE,
anmnaparypy, Hay4Hble IPUHIUIIBI
npou3BojicTBa. CpaBHUBATH IPOU3BOJICTBO
CEPHOU KHUCIIOTHI C IPOU3BOJCTBOM
aMMHaKa.
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O00011EeHME 10 TEME
«HeMeTaimisl 1 UX COeIMHEHUSY

[IpoBOIUTH OIIEHKY COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHUH TEMBI.
KoppektupoBaTs cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3ynbTaToM. [lomydaTe XUuMHYECKYIO
uH(OPMAIIUU U3 PA3TUYHBIX HCTOYHUKOB.
[IpeacraBnsaTs nHGOPMAITHIO TIO TEME
«HeMmeranne» B BHIE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa
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Konrponbnas padora Ne2 mo
teMe «Hemeramibsr n ux
COEITMHEHUS)

BBINOIHUTE KOHTPOJIBHBIN TECT
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Tema 4. Metauisl 1 UX
COEIMHEHUSI

17

41

ITonosxkeHue MeTaIOB B
[Tepuoauueckoii cucreme,
CTPOEHHE aTOMOB M KPUCTAJIJIOB

OOBICHATD, UTO TAKOE METAJIIEI.
Paznuuate GpopMmel cymiecTBOBaHUS
METaJUIOB: 3JIEMEHTHI U MPOCTHIC BEILIECTBA.
XapakTepru3oBaTb XUMUYECKHUE DJIEMEHTHI-
METaJUIbI 110 UX IIOJIOXKCHUIO B
[Tepuoanueckoii cucreme JI.1.
MenpneneeBa. [Iporao3upoBarb CBOMCTBA
HE3HAKOMBIX METAJIJIOB 110 MOJI0KESHHUIO B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. Menzaeneena.
VYcranaBnuBaTh NIPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXy CTPOCHHEM aTOMa, BUJIOM
XUMHYECKOM CBS3H, TUIIOM
KPUCTAJUIMYECKON PEIIETKH METAIIOB —
MIPOCTHIX BEIIECTB M MX COCAMHEHUIN
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O01re XuMAYECKUE CBOMCTBA
METAJLJIOB

OOBACHATD, YTO TAKOE Psi/i AKTUBHOCTH
MeTaJioB. [IpuMeHsTh ero st
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB
MPOCTHIX BelecTB-MeTaiioB. O6o0mare
CHUCTEMY XMMHYECKUX CBOMCTB METAJLJIOB
KaK «BOCCTAHOBUTEIIbHBIE CBOMCTBAY.
CocTaBisiTh MOJIEKYJIIPHBIE YPABHEHUS
peaKkuurii, XapaKTEPU3YIOINX XUMHUYECKHE
CBOIICTBa METAJJIOB B CBETE YUCHUS 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
MPOLIECCAX, @ PEAKUU C YHaCTUEM
AJEKTPOJIUTOB, IIPEACTABIIATH TAKXKE U B
MOHHOM BHJIE.

Ha6nronaTh 1 onmmchIBaTh peakIuy MEX1y
BEILECTBAMH C IIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.
CaMOocCTOSTENBHO MPOBOAUTD OIBITHI,
MTOATBEPKIAOIINE XUMUYECKHAE CBONCTBA
MeTaJsIoB ¢ cobOmtoaenuem npasui Th.
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OO61as xapakTepuCTHKa
IIEJI0YHBIX METAJUIOB

OOBSCHATH ITUMOJIOTHIO Ha3BaHUS TPYIIIIBI
«IIETIOYHBIE METAIIIBI».

JaBaTh 00111YI0 XapaKTEPUCTUKY
I1eJI0YHBIM METaJlIaM MO UX MOJIOKEHUIO B
[Teprnonmveckoil cucTeMe XUMUYECKHX
snemeHnToB /I. 1. Menaeneena.
XapakTepu3oBaTh CTpOEHUE, (PU3NUECKHE U
XMMUYECKHE CBOWCTBA LIEIOUYHBIX METAIIJIOB
B CBeTe 0011[ero, 0COOEHHOT0 U
enuHuaHOro. [lpenckaspiBaTe pu3nUecKue u
XUMHYECKHE CBOMCTBA OKCHJIOB U
THJIPOKCHUIOB IIETOYHBIX METAIJIOB Ha
OCHOBE X COCTaBa M CTPOCHHUS U
MOJTBEPXK/IaTh MPOTHO3BI YPaBHEHUSMHU
COOTBETCTBYIOIIUX PEAKIIUH.

[TpoBOIUTH pacy€Thl MO0 XUMHUECKUM
dbopMynaM U ypaBHEHHSIM peakluid,
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MNPOTCKAIOMIUX C YHACTUCM HICIIOYHBIX
METAIJIOB U UX COC,I[I/IHCHI/Iﬁ

45-46

OO0mrast xapakTepuCTHKA
IIEIOYHO3EMENTbHBIX METAIIOB

OOBSACHATH STUMOJIOTUIO HA3BAHUS TPYIIIIHI
«IIEIIOYHO3EMEIBLHBIC METAIIBI.

JlaBatpb 00IYyI0 XapaKTEPUCTUKY METaJlIaM
IHA rpynmsl (1€n09HO3EeMETBHBIM
MeTaJlJlaM) 10 X ITOJI0KECHHUIO B
[Tepuoauueckoit cucreMe XMMUYECKUX
snemenToB /I. 1. Menpeneena.
Xapaktepu3oBaTh CTpOeHHE, GU3UIECKUE U
XHUMHUYECKHE CBONCTBA IMIETOYHO3EMEIbHBIX
METAJIOB B CBETE OOIIEr0, 0COOEHHOI0 U
enuanyHOTO. [Ipencka3pBaTh husndeckue u
XHMHYECKHE CBOMCTBA OKCHUJIOB U
ruApokcuioB MetawioB |IA rpynmner Ha
OCHOBE MX COCTaBa U CTPOCHUSA U
MOATBEPKIATh MTPOTHO3 YPABHECHUSIMU
COOTBETCTBYIOIIMX peakuuil. [IpoBoauts
pacuéThl M0 XUMUIECKUM PopMyJiaM U
YPaBHEHUSM PEaKIIMil, IPOTEKAOIIUX C
Y4acTHEM IIETOYHBIX METAIIJIOB U UX
COeIMHEHUN
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JKECcTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUS

OOBSCHATD, UTO TAKOE <GKECTKOCTH BOJIBI.
Pasnuyath BpeMeHHYIO U MTOCTOSIHHYIO
’KeCTKOCTh BOJbI. [IpemiaraTs criocoObl
yCTpaHEHUS KeCTKOCTH BOJbL. [IpoBOAUTS,
HaOJII0aTh M OMUCHIBATH XUMUYECKUN
HKCIIEPUMEHT ¢ cobmoaenreM npasui Th.
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[TpakTrueckast paborta 6.
«[Tonyuenue xecTkoi
BOJBI U CIIOCOOBI €€
yCTpaHEHUS»

[Tonyuats, cOOMpaTh U pacro3HaBaTh
yraekucibii ra3. O6pamaThes ¢
71a00paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeNbHBIMU MPUOOpaMU B
cooTBeTcTBUU ¢ npaBwiamu Th. Habmtonats
Y OMUCHIBaTh XUMHUECKUI IKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
A3bIKa XUMUU. POPMYyIUPOBATH BHIBOABI 10
pe3ysibTaTaM MPOBEACHHOI0 SKCIIEPUMEHTA.
CotpyaHuuats B mpoliecce ya4eOHOro
B3aMMOJICHCTBYSI IPU paboTe B rpymmax.
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AnoMUuHMH U €ro COCOANHCHUA

XapakTepu3oBaTh AIFOMUHUN I10 €T0
nosioxkeHuro B Ileproanyeckont cucreme
XUMHYECKUX 31eMeHTOoB J. 1. MeHaeneena.
OnuceiBaTh CTpoeHUE, (pU3NUECKHE U
XUMUYECKUE CBOMCTBA aIFOMUHMUS,
MTOATBEPKIAsl UX COOTBETCTBYIOIINMHU
ypaBHEHHUSIMU peakuuit. OObACHATH
JIBOMCTBEHHBIN XapaKTEP XUMHUYECKHUX
CBOMCTB OKCHJIa U TUAPOKCH]IA AITFOMUHUSL.
KoHKpeTn3upoBaTh 3JIEKTPOIMTHYECKOE
MIOJIy4YEHUE METAJIOB OIMCAaHUEM
MIPOU3BO/ICTBA ATIOMHUHHUS. Y CTAaHABIINBATh
3aBUCUMOCTH 00J1acTell IPUMEHEHUs
QIFOMUHHSI U €T0 CILUIABOB OT CBOMCTB.
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IIpoBOAUTE pacyETHI 110 XUMUYECKUM
(dbopMynaM U ypaBHEHUSM peakiuii,
IIPOTEKAIOIIUX C YYACTUEM AJIOMUHUSA U
€ro CoOeTMHEHUN

50-51

Kene3o u ero coequHeHUs

XapakTepu3oBaTh MOJIOKEHHE JKeJe3a B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
snemenToB /1. 1. Meneneena,
0COOEHHOCTH cTpoeHus aroma. ONUCHIBaTh
bu3HUYECKre U XUMUYIECKIE CBOHCTBA
XKeesa, OJITBEePkKAas uX
COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU
peaKIuid.

OOBSCHATH HATMYKE IBYX T€HETUICCKIX

PAIIOB COCTMHEHUH kKeme3a F62+ u Fe3+
VcranaBiMBaTh 3aBUCUMOCTh 001acTei
MIPUMEHEHHS JKeJIe3a U €ro CIIaBOB OT
CBOMCTB.

[TpoBOAUTH pacUETHI 110 XUMHUYECKUM
dbopMynaM U ypaBHEHHSIM peaKluid,
MIPOTEKAIOIIUX C YYACTHEM U €TO
coenuHenuii. HabmronaTs ¥ ONMUCHIBATEL
peaKIM MEX1y BEIIECTBAMU C

MTOMOIIBIO PYCCKOTO SI3bIKA U SI3bIKA XUMUU
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[TpaxTrueckas padora 7
«PemeHne 3KCepruMeHTaIbHbIX
3a1a4 o teme «MeTamib»

DKCIepUMEHTAIILHO UCCIIeI0BAaTh CBOWCTBA
METAJIJIOB M UX COSJAMHCHUH, periaTh
AKCIIEPUMEHTATIbHBIC 33/1a41 110 TeMe
«MeTtambi».

PaboTaTh ¢ 1abopatopHbIM
000pyI0BaHUEM U HarpeBaTEIbHBIMU
npuOopaMu B COOTBETCTBUH C MPaBUIAMU
Tb. HaGnronaTe cBOCTBAa METAJIOB U UX
COEIMHEHUH U SBIICHUH, MPOUCXOIAIIUX C
HUMU. OTIHCBIBATh  XUMHYCCKUI
HKCIIEPUMEHT C TIOMOIIbI0  PYCCKOTO
(pPOTHOTO) SI3BIKA W SI3BIKA XUMUH.
dopMyITHPOBATEH BBIBOJIBI ITO PE3YJIBTATAM
MIPOBEJICHHOTO dKcTiepuMenTa. OnpenensTh
(ucxons u3 yaeOHOM 3a/1a4un)
HEO0OXOIMMOCTb UCTIOB30BAHUS
HAOJTI0ICHUS WUIH DKCIIEPUMEHTA
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Koppo3ust meTaios u crnocoosl
3aIlUTEL OT HEE

OOBACHATD, YTO TAKOE KOPPO3US.
Pa3znmuyars XuMHYECKYIO U
AIIEKTPOXUMHUYECKYIO KOPPO3HH.
WnmroctpupoBaTh

HOHATUIN»KOPPO3UA»
, «XXUMHAYECKasi KOPPO3U»,
«QJIEKTPOXUMHYECKAs] KOPPO3HSD)
npuMepaMu. XapaKTepu30BaTh CIIOCOOBI
34U TBI MCTAJIJIOB OT KOPPO3UH

54-55

Meramnsl B ipupoje. Ilonstue
0 METAJITypruu

Krnaccudumupopats Gpopmbl IPHPOTHBIX
COeTMHEHHH METaIOB. XapaKTepH30BaTh
o011e crnoco0bl NOTYYEHUsI METAJIIOB:
HPO-, THIPO- M AICKTPOMETAJUTYPTHUH.
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KoHkpeTn3npoBath 3TH CIIOCOOBI
pUMepamMu ¥ YPaBHCHHUSIMU PEAKITUN C
COCTaBIIECHUEM 3JICKTPOHHOTO OanaHca.
OnuceIBaTh JOMEHHBIN MPOLIECC U
AIEKTPOJIUTUYECKOE TTOJIyUCHHE METAILJIOB.
Paznuuate u€pHbIe U IIBETHBIE METAILIBI,
YYT'yHbI U CTAIN

56 O000111eHrEe 3HAHUHT 110 TEME [TpoBOIUTH OIIEHKY COOCTBEHHBIX
«MeTtamibb JIOCTUKEHUIN B YCBOCHHUH TEMBI.
KoppektupoBath cBOu 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yIbTaTOM
[TomrygaTs XUMHYECKYIO HHPOPMAITUHU U3
pa3IMYHbIX UCTOYHUKOB. [IpeacraBnsaTh
uH(popMaInIo 1Mo TeMe «MeTaibl» B BUIE
TabJIUIL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacts MKT.
57 KonTponbnas padota Ne 3 o BbINIONMHUTE KOHTPOIBHBIN TECT
teme «MeTauibDy
Tema 5. Xumus u okpyxaromias
cpena
58 XuMHU4ecKasl OpraHu3anus WuTerpupoBath cBeACHHS 10 (pr3muecKon
TUTAHETHI 3eMiis reorpauu B 3HAHUS O XUMHUYECKON
OpraHu3aIiy MIAHEThl. XapaKTepU30BaTh
XUMHUYECKHI COCTaB r€0JIOTUIECKIX
o0osnouek 3emnu. Pasnnyars MuHepassl u
TOpPHBIE TOPOJIBI.
59 OxpaHa OKpy>Karomiei cpebl OT XapakTepu3oBaTh UCTOUHUKH XUMHYECKOTO
XUMHUYECKOTO 3arps3HEHUS 3arpsi3HEHUS] OKPYXKAIOLIEH Cpebl.
OrnuckIBaTh TJI00AJIBHBIE IKOJIOTUYECKUE
poOJIeMBI YeIOBEYECTBA, CBSI3aHHBIE C
XUMUYECKUM 3arps3HenueM. [Ipennarats
MyTH MUHUMU3ALUN BO3JCHCTBHS
XUMUYECKOTO 3arps3HEHUs Ha
OKPYKAIOIIYIO Cpeny.
[TpuBOANTE IPUMEPHI MEKTYHAPOTHOTO
COTPYIHUYECTBA B 0OJIACTH OXPaHBI
OKpY’KaroIeH cpeibl OT XMMUYECKOTO
3arpsi3HEHUs
Tema 6. O0001IEHNE 3HAHUIT 11O
XHUMUU 32 KypC OCHOBHOM
ITKOJTHI.
60-61 | BemecTBa [IpencraBisTh HHPOPMAIIHIO IO TEME

«ITepnoanmueckuii 3akoH u [lepuognueckas
cucreMa Jl. 1. MeHieneeBa B cBeTe TEOPUU
CTPOEHHS aToMa» B BUJIE TaOJIHII, CXeM,
OIIOPHOI'0 KOHCIIEKTA, BTOM YUCIIE C
npumeHenneM cpeacts UKT. BemmonusaTe
TECTOBBIE 3a7aHus 110 Teme. [IpencraBisars
nH(popMaluio 1o Teme «Buabl XUMHUECKUX
CBSI3€U U TUIIbI KPUCTAIUINYECKUX PEIIETOK.
B3anMocCBA3b CTPOEHHUS U CBOWCTB
BEIIECTB» B BUJE TAOJIMII, CXEM, ONOPHOTO
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KOHCIICKTa, BTOMYHUCIJICC HpI/IMCHCHI/IeM
cpencts MKT.

62-63

XUMHUYECKUE PEAKIUU 2

[TpencraBisiTh HHPOPMAIIHIO 11O TEME
«Kiaccudukanus XuMU4eCKUX peakiyii mo
paznuyHbIM npusHakam. CKOpoCTh
XUMHUYECKUX peakluii» B BUE TaOIuII,
CXEM, OIIOPHOTO KOHCIIEKTa, BTOM YHCJIE C
npumeHenuem cpencts UKT.

BhIMOTHATE TECTOBBIC 3a/1aHUS TIO TEME.
XapakTepu30BaTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, OKUCIUTEIIb
Y BOCCTaHOBUTEIIb.

OTnAuyarh 3TOT TUM PEaAKIUi OT

peaknuii oOMeHa. 3anmuchIBaTh

YpaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH C

MTOMOIIIBIO AJIEKTPOHHOTO OaiaHnca

64-65

OCHOBBI HEOPraHUYECKOI 2
XUMHH

XapakTepu30oBaTh 001IHE, 0COOCHHBIC U
VH/IUBUyaJIbHbIE CBOMCTBA KHUCIIOT,
OCHOBaHMH, coiieil B cBete TO/I.
ApryMeHTHpOBaTh BO3MOKHOCTh
MPOTEKAHUS XUMUYECKHUX

peakuuii B paCTBOpax 3JIEKTPOJIUTAX
ucxojs u3 ycnosuid. Knaccudummponathb
HEOPraHWYECKHUE BEILIECTBA 10 COCTaBY U
cBoiicTBaM. [IpuBOANTE NIpHUMEPHI
MPEICTaBUTEIEH KOHKPETHBIX KJIACCOB U
IpyII HEOPraHUYECKUX BEUIECTB.

66

[ToBTOpeHue u 0600IIEHUE TTO 1
teme. [loaroroBka x
KOHTPOJIbHOH pabore

BBINOHATE TECTHI M yIpa>XHEHUS], PEIIATh
3aaa4u 1o reme. [IpoBoAUTh OLIEHKY
COOCTBEHHBIX JOCTHKEHUM B YCBOCHUU
TEMBI.

KoppekTupoBarbcBOoM 3HaHHSB
COOTBETCTBUU C IUIAHUPYEMBIM
pe3ynbTaTOM

67

Konrtponsnas padora Ne4 mo 1
Teme «ToroBast KOHTPOJIbHAS
paboTay

BBINOIHUTE KOHTPOJIBHBIN TECT

68

AHaiu3 KOHTPOJIBHON paboTHI. 1
ITonBenenme UTOroOB Toja.

IlogBeaeHme UTOrOB.

Hroro:

68

Onucanue MaTepHaJILHO-TEXHHYECKOI0 odecneueHusi 00pa3oBaTe/ibHOIO NMpoiecca
Y4eOHO-MeTOIMYEeCKHE CPEJICTBA peain3allii MpOrpaMMbl HAIlpaBlieHbl HA oOecleyeHue
IIUPOKOTO, TIOCTOSHHOTO W YCTOWYMBOTO JIOCTYyNa Ui BCEX YYaCTHUKOB 0OpPa30BaTEILHOTO
nporiecca K J1000i HHPOpPMAaLIUK, CBSI3aHHOM C pealn3anueil JaHHO! MpOorpaMMbl, MIIaHUPYEMbIMH
pesyapratamMu. K yd4eOHOMY OOOpYIOBaHUIO TPEIBSIBISIOTCS CIIEIUATBHBIC IEAarorHuecKue,
ACTETUYECKUE M TUrueHnuyeckue tpedosanus. [logdop yueOHBIX cpeacTB omnpenensercs 3aJ1adaMu
ypoKa M Kypca B IeIOM. MaTepHalbHO-TEXHHUYECKOe OOECIeYeHHe COOTBETCTBYET OCOOBIM
o0pa3oBarenbHbIM oTpeOHOCTsIM oOyuatonmxcs ¢ 3I1P.

Ne HaumenoBanne  0OOBEKTOB M CpPeACTB  MaTepualbHO-TeXHHUYeckoro | KomnyecTBo
n/n | obecneyeHus

1. | OcHoBHas JquTepaTypa VIl YUYMTeJsl

1.1. | ®enepanbHblii rocyapcTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO | J]
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o011ero oopazoBaHus

1.2. | I[lpumepras mporpamMma mo y4eOHBIM TpenMeraMm. Xumus 8-9 kmaccel. M.: | [I
«IIpocBemienuey, 2012r.

13. |Tabpuenssn  O.C. Xwumus. PabGoume nporpammbl. Ilpeamernas munus | /1
yuebnukoB O.C. I'abpuemnsaa, .I'. OctpoymoBa, C.A. CrankoBa. 8-9 kimacchr:
yaeOHoe mocobue s obmieodpazosar. opranuzanuii / O.C. I'abpuensn, C.A.
Cnankos. — M.: Tlpocsemenue, 2019.

2. | JlomoHuUTeJbHAS JIUTEPATYPA AJIsl YUUTEJI

2.1. | lugakTuyeckre marepualibl 10 OCHOBHBIM paslenaM M TeMaM yudeOHoro | @
MIpeIMETa «XIUMHUS)

2.2. | Meronuyeckoe nmocobue: xumus 8-9 kiacce k yueonuky O.C.I"'abpuernsH. I
Asropsr: O.C.I'abpuenss, A.B. Kynmosa - M.: JIpoda, 2016r.

3. | YueOHas iuTepaTypa

3.1 | T'abpuensu O.C., Octpoymo WN.I',, CnagkoB C.A.. Xumus. 8 knacc: yuebnuk | K
Ut oOmeoOpa3oBar. opranu3anuid. - M.: [Ipocsemenue, 2020.

3.2 |Tabpuensa O.C.. Xwmumsa. 9 «wmacc: yueOHuMK s obmeoOpasosar. | K
opranuzanuii. - M.: IIpocsemenne, 2020.

4. | JlonoJHUTEIbHAS JIUTEPATYPA 1JIsl 00YYAIOIMXCSI

4.1. | HayyHo-nio3HaBaTelIbHAs JIUTEpaTypa 1Mo y4eOHOMY NMPEAMETY «XHUMHUSI. Jil|

4.2. | KonTtponpHbIe 1 TpoBepouHbie padoTsl K yueoHuky O.C.I'abpuensn. Xumus 8 | @
knacc. Apropsl: O.C.I'abpuensu, I1.H.bepeskun, A.A.Ymakosa. - M.:

Hpoda, 2014r

4.3. | Terpaap 11st oneHkU KayecTBa 3HaHUH K yueOHuky O.C.I'abpuensn. Xumus § | @
kiacc. ABtopsl: O.C.I'abpuensia, A.B.Kynmosa - M.: Jlpoda, 2016r

4.4. | KoHTpOJIbHBIE U CAaMOCTOATEIbHbIC pa0dOThI MO XUMHH: § Kiacc K yueOHuKky | @
O.C.I'abpuensna «Xumus 8 kmaccy @DI'OC/ H.C. IlaBnoBa. - M.:
UznarenscTBO «OK3aMeHy, 2016r

4.5. | Tectol mo xumuu: 8 ik ydeOHuky O.C.I'abpuensna «Xumus 8 kmacce» | @
DPI'OC/ M.A.Ps60B .- M.: U3natenbcTtBO «DK3amen», 20151

5. | MarepuajibHO-TeXHMYeCKOe OCHAIIIEHHEe Y4eOHOro mpoiecca

5.1. | JIByXMeCTHBIE CTOJIBI C KOMIUIEKTOM CTYJIhEB K

5.2. | KnaccHas nocka ¢ Hab0OpoM TPUCIOCOONIEHWH Ui KperieHus Ttadnui, | 1
MTOCTEPOB M KapTHH.

5.3. | DKCIO3UITMOHHBIN dKpaH pil|

5.4. | TIpoekTop «ACERY pil|

5.5. | HoytOyk «ASUS» i

6. | YueOHO-pakTHYECKOE 000Py/10BaHUE

6.1. | Tabmumer: tabmuma J[.M. MennaeneeeBa, Tabiuia pacTBOPUMOCTH cojei, | /I
KHCIIOT U OCHOBaHUI

6.2. | [lmakarer: «[IpaBwima TexHuku Oe3omacHocTH», «l eHeTHYeckast CBs3by, | J1
«OcHoBHBIE (DOpMyIBI Ui pelieHus 3anad», «KadecTBeHHbIE peakluyd Ha
HEOpPTaHWYECKWE W OPTraHWYECKHWE COCTUHEHUS», «Bellku W HYKJICHHOBBIE
KHCIIOTBI, «PacTBOpBI».

6.3. | MoaeJu:

HabGop mozeneit aTOMOB CO CTEPKHSMU JJIsl COCTABIIEHUSI MOJIENIeH MOJIEKYT I

6.4. | JlaboparopHoe 00OpyZOBaHHME ¥ XHMHUYecKas r1ocyaa ¢apdopoBas W
CTEKJISTHHASI JIJISl IPOBEICHUS XUMHUECKHUX OIBITOB. i

6.5. | Habopbl XMMHYECKHX PEAKTUBOB:

Merabl K
Hemeramisl K
Oxcuanl K
Kucnoret K
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OcHoBaHus K
Comn K

6.6. | Komnexuu: «MwuHepaibl ¥ TOpHble MOpoAbD»; «Metamisl u CruaBeby, | O
«Crexnion wu3genuss u3 creia», «MuHepanbHble ynoopenus», «lllkama
TBepaocTHy, «HepTb W BaxkHeHmMe MNPOAYKTHI €€ mnepepadoTKm»,
«Ilimactmaccesl», «BonokHay.

7 MyJabsTHMeauiiHbIe y4eOHbIe nocodus (Meguaypoku, CD)

7.1. | ducku:

Buneokypc s 8 knacca. ABropsl P.I1.Cyposnesa, JI.C. I'y3eii (2 yactn)
Xumus § kinacc yueOHoe mocoone

XUMUYECKUE IIIEMEHTHI

XHUMHUYECKOE paBHOBECHE 9 Ki1ace

=P

J1 — neMOHCTpaIIMOHHBIN dK3eMIULIp (13K3eMIuIsIp);

K — monHbIit KOMIUIEKT (JU1s1 KaXA0T0 YYCHUKA);

@ — koMIUIEeKT 1J1s1 GPOHTAIBHON paboThI (He MeHee | dK3eMIuIsipa Ha 2 YYEHUKOB);,
IT — komnuext
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