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[Iporpamma pazpaboTaHa B COOTBETCTBHH M Ha OCHOBE:

- mpukaza MuHucTepcTBa oOpa3zoBaHuss U Hayku Poccuiickoii ®depepanuu ot 17
nexkabps 2010 r. N 1897 "OO yrtBepx)aeHUN (eneparbHOr0 TOCYAapPCTBEHHOTO
00pa30BaTeIBLHOTO CTaHJAapTa OCHOBHOTO 0O0IIero obpazoBanus" (C MOTOTHEHUSMU U
M3MEHEHUSIMU), 111 5-9 KI1accoB

- IPUMEPHON OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMbl HAYAILHOTO/OCHOBHOTO OOIIETO
oOpa3oBaHus, OJIOOPEHHON (eaepanbHbIM Y9eOHO-METONMYECKHUM OOBEIUHEHUEM IIO0
obmemy o0pazoBaHuio (IpoTokoi oT 8 ampens 2015 r. Ne 1/5);

- YMK T'apa H.H. Xumus. Paboune nporpammsl. [IpeameTHas iuanus y4eOHUKOB
I'.E.Pym3utuca, ®@.I'.®enpamana 8-9 kimaccel: mocoOue i yauTenen
oOmeo6pazoBarenbubix opranuzanuil/ H.H. I'apa.-2-oe u3z., nomn.-M. : [Ipocselenue,
2013.



1. IlnanupyemMble pe3y/jbTaThbl OCBOCHHS Y4eOHOI0 peaMeTa

JInuHOCTHBIE pe3yJbTAThl OCBOEHUS] NIPOTPAMMBI:

1. Poccuiickas rpaxaaHCKass HWJIEHTUYHOCTh (MATPUOTHU3M, YBaXXEHUE K
OreuecTBY, K MPOLUIJIOMY K HACTOAIIEMY MHOTOHAIIMOHAJIbHOrO Haponaa Poccun,
YyBCTBO OTBETCTBEHHOCTH U Jojra nepea Ponunol, unentudukaius cedsi B Ka4ecTBe
rpaxaanrHa Poccuu, oco3HaHWE W ONIYIICHHE JIMYHOCTHOW CONMPUYACTHOCTH CYNb0e
poccuiickoro Hapoja). Oco3HaHHOE, YBaKUTEIbHOE U JTOOPOKENATETbHOE OTHOUICHUE
K HCTOPHUH, KYJIbTypE, PEIUTUU, TPAAUIMIM, S3bIKaM, IIEHHOCTSM HapojoB Poccuu u
HapoJI0B MHUDA.

2. ToroBHOCTH M CHOCOOHOCTH OOy4YaIOIIMXCA K CaMOPAa3BUTUIO U
caM0oOOpa30BaHHIO Ha OCHOBE MOTHBAIIMM K OOYYEHHWIO W MO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY W TOCTPOCHUIO AabHEHINEH WHAWBUIYATbHOU
TpackTopuu oOpa3oBaHuUs Ha 0a3e OpPUEHTUPOBKM B Mupe npodeccuii u
npodecCHoHaIbHBIX  MPEANOYTEHUH, C Y4eTOM YCTOMYMBBIX ITO3HABATEIbHBIX
UHTEPECOB.

3. Pa3BuToe MoOpajbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUU MOPATbHBIX
npoOJjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMHUpOBaHWE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOTO  IIOBEJCHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHBIM MOCTYIIKaM (CIIOCOOHOCTh K HDABCTBEHHOMY CaMOCOBEPIIICHCTBOBAHUIO).
CdopMUpPOBaHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHHIO; YBaXXUTEIBHOTO
OTHOLLUEHHUS K TPYNly, HAJTUYHUE OINbITA YYACTUS B COLIMAIIBHO 3HAYUMOM TPY/JIE.

4. CdopMHUpPOBAaHHOCTh IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HaYKH M OOIIECTBEHHOW MPAKTHKH, YUYUTHIBAIOIIETO
COLIMANIbHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE MHOI000Opa3nue COBPEMEHHOTI'O MUPA.

5. Oco3HaHHOE, YBOKHUTEIbHOE M J00pOXKEIaTeNIbHOE OTHOIICHUE K JIPYromy
YEJIOBEKY, €ro MHEHUIO, MHUPOBO33PEHHUIO, KYIbTYpE, S3BIKY, BEpE, I'PaKIaHCKOU
no3uIuu. ['0TOBHOCTH M CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMU JIFOJIBMU U JOCTUTATh B
HEM B3aWMOIIOHMMaHUs (MACHTU(UKAIKMSA ce0s Kak IIOJIHONPABHOIO CyOBeKTa
oOIIeHus, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a mapTHepa Mo JAUajory, TOTOBHOCTb
K KOHCTPYHMpPOBaHHWIO o00paza JOMyCTUMBIX CIIOCOOOB JHanora, TOTOBHOCTh K
KOHCTPYUPOBAHUIO TMpoliecca JHallora KaK KOHBEHIIMOHMPOBAHUSI HUHTEPECOB,
MpoLEeaAyp, TOTOBHOCTb U CIIOCOOHOCTH K BEJEHUIO IEPETOBOPOB).

6. OCBOEHHOCTH COIMATBHBIX HOPM, TIPAaBHJI TOBEACHUS, poyied u Gopm
COIMAIbHOW W3HM B Tpynmax ¢ CcooOIecTBaX. YYacTHE B  IIKOJIHLHOM
CaMOYTMpPABJICHUU U OOIIECTBEHHOW >KU3HU B Ipejenax BO3PACTHBIX KOMIETEHUUH ¢
Y4ETOM  PErHOHAIbHBIX, ATHOKYJIBTYPHBIX, COLHUAJIBHBIX W  SKOHOMHYECKHUX
ocoOeHHocTel ((opMUpOBaHME TOTOBHOCTH K YYacCTHUIO B MPOILECCE YMOPSAOYEHHS
COIMAJIbHBIX CBS3€ W OTHOIICHWH, B KOTOPBIC BKIIOYEHBI U KOTOpBIE (POPMUPYIOT
cCaMH Yy4Yalluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TIPAXKIAHCKOE Yy4dacTHE,
FOTOBHOCTh YYacTBOBAaTb B JKU3HENESITEIBHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO
0o0beIMHEHUS, TPOJYKTUBHO B3aUMOJICUCTBYIOUIETO C COLMAJIBHOM cpeaod u
COIMAIbHBIMU MHCTUTYTAMH; UACHTU(DUKALIMSA ce0sl B KAUECTBE CYObEKTa COLMATbHBIX
npeoOpa3oBaHUi, OCBOCHHE  KOMIIETEHTHOCTEH B  cdepe  OpraHu3aTopcKou
NEATeNIbHOCTH; HWHTEpUOpHU3alMsl [EHHOCTEH  CO3UIATEIBHOTO  OTHOILIEGHHS K



OKPYKAIOWIEH JEUCTBUTEIIBHOCTH, LEHHOCTEM COLMAJIBHOTO TBOPYECTBA, LIEHHOCTH
MPOAYKTUBHOW OpPraHU3allii COBMECTHOM JEATENbHOCTH, CaMOpEaIn3ali B TPyIIe U
OpraHu3aliy, IEHHOCTU <«JIPYroro» Kak pPaBHOIPABHOIO MapTHepa, (GOpMUpOBaHUE
KOMIIETEHIIMIA aHaiu3a, MPOEKTUPOBAHMS, OpraHU3aluu JAESTEIbHOCTH, pedrexcuu
M3MEHEHHUH, CIOoCOOOB B3aMMOBBITOJHOTO COTPYIHHMYECTBA, CIIOCOOOB pealln3aluu
COOCTBEHHOTO JIUJEPCKOT0 MOTEHIINAA).

7. CdhopMUPOBAaHHOCTh IIEHHOCTH 3J0pPOBOTO M 0O€30MacHOro oOpasza KU3HHU;
WHTEPUOPU3ALIMS TTPABUII UHAUBUAYAIHHOTO U KOJJIEKTUBHOT'O 0€30MaCHOTO MOBEICHUS
B UPE3BBIUYAMHBIX CUTYAIUAX, YTPOKAIOIIUX KU3HU U 3I0POBBIO JIFOJICH.

8. ChopMUPOBAHHOCTh OCHOB SKOJOTUYECKOW KYJIbTYpbl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO JKOJOTUUYECKOTO MBINLICHUS, HAJTUYUE OMbITAa AKOJOTHUYECKU
OPUECHTHUPOBAHHON pPe(ICKCUBHO-OIICHOYHON U TMPAKTUYECKOM JEATETbHOCTH B
KU3HEHHBIX CUTYyalUsX (TOTOBHOCTh K HMCCJEIOBAHUIO MPHUPOJBI, K OCYIIECTBICHUIO
PUPOIOOXPAHHOMN JEATETLHOCTH )

MeTanpeaMeTHbIe pe3yJbTAThI OCBOEHHUS MPOTrPAMMBI.

[Ipu u3yueHun XWMHUU OOYyYaAOIIMECS YCOBEPIIECHCTBYIOT NMPUOOpPETEHHBIC Ha
NEPBOM YpPOBHE HaBbIKM paboThl ¢ WH(opMamuedl u MOnoJHAT ux. OHM CMOTYT
paboTaTh ¢ TEKCTaMH, MPeoOpPa30BbIBATh M MHTEPIPETUPOBATH COACPKAIIYIOCS B HHUX
nH(OpPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTHU3UPOBATh, COMOCTaBJSATh,  AHAIM3UPOBATh,  0000mIATHL U
UHTEPIPETUPOBATh HMHPOPMALIMIO, COACPKANIYIOCS B TOTOBBIX HH(POPMAIMOHHBIX
00BEKTAX;

* BBIJICJATh TJIABHYIO M M30BITOUHYIO HH(GOPMAIIMIO, BBIOJIHATH CMBICIOBOE
CBEpTHIBAHHE BBIJICJICHHBIX (PAKTOB, MBICJEH; MPEACTABIATh UHOOPMAIIUIO B CKATOU
cioBecHOM (hopme (B BUE TUTaHA WM TE€3MCOB) U B HATJISHO-CUMBOJIIMYECKON (hopme
(B Bume tabnwuil, rpadUUYECKUX CXEM U JHUarpaMm, KapT TMOHSITHA — KOHIIENITYyaJIbHBIX
JIUarpaMm, ONMOPHBIX KOHCIIEKTOB);

* 3aTI0JIHATH U JOTIOJHSATH TaOJIHUIIbI, CXEMBI, THArpaMMbI, TEKCTHI.

B xome wu3ydeHuss XuMUM O0OydHaronuiuecs MpUOOPETYyT OMBIT MPOCKTHOU
NEATeIIbHOCTH KaK 0co00i (opMbl yueOHON pabOThI, CIIOCOOCTBYIOMICH BOCIHTAHHUIO
CaMOCTOSATEIIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUI0 MOTHUBAIMHU H
b (PEeKTUBHOCTH Y4eOHOW NEATENFHOCTH; B XOJI€ peaau3alii UCXOTHOTO 3aMbICiia Ha
MPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BHIOMpATh aJCKBATHBIC CTOSIIEH 3aade
CpeICTBa, MPUHUMATh PEIICHUS, B TOM YHCIIC U B CHUTyaIlUsAX HeolpeaeneHHOCTu. OHH
MOJIy4aT BO3MOKHOCTh Pa3BUTh CIMOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BapHaHTOB
pEIIeHH, K MOUCKY HECTaHMAPTHBIX PEIICHUN, TIONCKY W OCYIIECTBICHHUIO Hambosee
MIPUEMIIEMOTO PELICHUS.

IIpeaMeTHBbIE pe3yJbTaThl OCBOCHHS MMPOTPAMMBI:
8 KJacc
BbINyCKHUK HAYYUTCS:
® XapaKTepH30BaTh OCHOBHBIE METOJbI TMO3HAHWS: HAOJIOJACHUE, H3MEpPEHHE,
SKCIIEPUMEHT;
® OIKCHIBATH CBOMCTBA TBEPJBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISISA UX
CYIIIECTBEHHBIC IPU3HAKY;



® pacCKpbIBaTb CMBICJI OCHOBHBIX XHMHNYCCKHX MOHATUM «aToM», «MOJICKYJa»,
«XMMHUYECKUU SJICMCHT», «IIPOCTOC BCHICCTBO», «CJIIOKHOC BCHICCTBO», «BAJICHTHOCTL»,
XUMHYCCKasd pCaKuusa», UCIIOJIb3Yys 3HAKOBYIO CUCTCEMY XHUMHH,

® DacKpbIBaThb CMBICI 3aKOHOB COXpPAaHEHHS MacChl BEIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOM T€OpUH;
® pa3nuy4aTh XUMUYECKUE U (PU3UUECKUE SBJICHUS;
Ha3bIBaTh XMMHUYECKHUE DIIEMEHTBI;
OIIPENEIATh COCTAaB BEIIECTB 10 UX (POpMyJIaM;
OIpEENITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;
ONPEENITh TUIl XUMUYECKUX PEaKIui;
Ha3bIBATh MPU3HAKHU U YCIOBHS NPOTEKAHUS XUMUUYECKUX PEaKLnii;

® BBISBJISITh NPHU3HAKW, CBUJETEIBCTBYIONIME O MPOTEKAHUH XUMHUUYECKOM
peaKIuyu P BHITIOJIHEHUY XUMUYECKOTO OTIBITA;

® COCTaBIAThH (OPMYJIBI OMHAPHBIX COSTUHEHMUII;

® COCTaBIIATh YPABHEHUS XUMHUYCCKUX PEAKIIH;

e coOio1aTh paBuia 6e30macHoN paboThI MPU MPOBEICHNUN OTIBITOB;

® [10JIb30BAaThCS J1a0OPATOPHBIM 0OOPYIOBAHUEM U MOCYI0M;

® BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYEO MacChl BEIECTB;

® BHIUKCISATH MACCOBYIO JIOJNIIO XMMHYECKOTO dJIeMEHTa 1o  ¢opMmyiie
COEIMHEHHS,;

® BBIYHCIATH KOJIMYECTBO, 00bEM WJIM MAcCy BELIECTBA MO KOJIUYECTBY, O0BEMY,
Macce peareHToOB WIH MPOJYKTOB PEaKIIUU;

® XapaKTepus3oBaTh (HU3MUYECKHE U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB:
KHACTIOPO/ia U BOJOPO/IA;

® [0JIy4aTh, COOMPATH KUCIOPOJ U BOJAOPO/I;

® pacrno3HaBaTh OMBITHBIM MyTeM ra3000pa3HbIe BEIIECTBA: KHCIOPOJ, BOJIOPO/I;

® pacKpbIBaTh CMBICI 3aKOHA ABOTaApo;

® pacKphIBaTh CMBICT TOHSATHH «TEIUIOBOM 3(PGEeKT peakmum», «MOJSPHBIHN
00BEMY;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUUYECKHE CBOMCTBA BOJIBI,

® pPACKpPBIBATh CMBICI TTIOHSTHUS «PacTBOPY»;

® BBIYHCIISITh MACCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B pACTBOPE;

® [PUTOTOBJIITH PACTBOPBI C OINPEACICHHOW MAaCcCOBOW JOJIEW PACTBOPEHHOTO
BEIIECTBA;

® Ha3bIBATh COCAUHECHUS U3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB;

® XapakTepu30BaTh (PU3MUECCKHE W XHMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJIEH;

® ONpENEesITh NPHUHAJICKHOCTh  BEIIECTB K  ONPEACICHHOMY  KJaccy
COCJIMHCHUIA;

® COCTaBJIATH (DOPMYJIbI HEOPTAHUUYECKHUX COSTMHEHUM N3YUYEHHBIX KJIaCCOB;

® IIPOBOJUTH OIBITHI, MOJATBEPKIAIOIINE XWMHUUYECKUE CBOWCTBA H3YYEHHBIX
KJIAaCCOB HEOPTaHUYECKUX BEIIIECTB;



® pacro3HaBaTh ONBITHBIM MYTEM PACTBOPBI KUCIOT U LIENOYEH MO U3MEHEHUIO
OKpPACKU UHAMKATOPA;

® XapakTepu30BaTh  B3aMMOCBI3b  MEXJAY  KIAcCaMM  HEOPraHWYECKUX
COCIMHCHUM;

e packpsiBaTh cMbIcH Ilepunoguueckoro 3akona /(.. Menneneena;

® O0OBACHATH (U3MYECKUH  CMBICI  aTOMHOro  (MOPSAKOBOTO)  HOMEpA
XUMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYyHNbl U MEpPUOJia B MEPUOJUYECKON CHUCTEME
JI.. Menaeneena;

® OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHsS CTPOEHUS aTOMOB, CBOWCTB
AJIEMEHTOB B Mpeesax MajblX NEPUOOB U TJIaBHBIX MOATPYIII;

® XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTHl (OT BOJOpOAA [0 KalbIUs) Ha
OCHOBE MX MOJIOXKEHUS B nepuoandeckoit cucteme /.M. Menneneea u ocobeHHocTen
CTPOEHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB MepBbIX 20 3JIEMEHTOB NEPHOIUUYECKOM
cuctemsbl JI.1. Menneneena;

® DacKphIBAThH CMBICIT MOHSITUH: «XUMUYECKas CBA3bY,
«AIEKTPOOTPULATEIBHOCTDY;

® XapaKTepu30BaTh 3aBUCUMOCTh (U3UYECKUX CBOMCTB BEIIECTB OT THIA
KPUCTAINTUYECKOMN PEIIETKH;

® OIpEAENsaTh BUJl XUMUYECKOM CBA3U B HEOPTraHUYECKUX COECIUHEHHUSIX;

® 1300pakaTh CXEMbl CTPOEHHUS MOJIEKYJ] BEIIEeCTB, OOpPa30BaHHBIX PA3HBIMU
BUJIaMH XUMHUYECKUX CBS3EH;

BuvinyckHUK noayuum 603mMoMCHOCHb HAYYUMbCA:

® BBIJBUIAaTh M TIPOBEPITh HSKCHEPUMEHTAIBHO THUIOTE3Bl O XUMUYECKUX
CBOMCTBax BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIOCOOHOCTU BCTYNaTh B
XUMUYECKHUE PEAKLIUH, O XapaKTEPE U MPOIYKTaX Pa3IMUHbIX XUMUYECKUX PEAKIIUI;

® XapakTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHUIO U  CBOWCTBaM,
YCTaHABIIMBAaTh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXKIY NAHHBIMH XapaKTEPUCTUKaAMU
BEILECTBA;

® COCTAaBJISITh YPAaBHEHMSI PEAKUUN, COOTBETCTBYIOIIMX ITOCIIEI0BATEIBHOCTH
MIpEBpALIEHN HEOPTaHUYECKHUX BEIIECTB PA3JIMUHBIX KIACCOB;

® BBIJBUIaTh U MPOBEPSATHh SKCIEPUMEHTAIBHO THUIOTE3Bl O pe3yibTaTax
BO3/ICHCTBUS pa3IUUHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUECKOHN peaklnu;

® UCNOJb30BaTh NPUOOpPETEHHBbIE 3HAHMUA MJII D3KOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

® ICMOJB30BaTh NPUOOPETEHHbIE KIIIOUEBbIE KOMIIETCHIIMU TPHU BBINOJIHEHUU
MIPOEKTOB W Y4e€OHO-UCCIEAOBATEIbCKUX 3a7ay [0 HU3YYEHUIO CBOWMCTB, CHOCOOOB
MOJIYYEHHUS U paclio3HAaBaHUS BEILIECTB;

¢ 00BEKTUBHO OIIEHUBATh HH(POPMAIIMIO O BEIIECTBAX U XUMUYECKHX MPOIECcCax;

® KPUTHYECKH OTHOCHUTHCS K MCEBAOHAYYHOU MH(POpMAIUU, HETOOPOCOBECTHOM
peKamMe B CpeACTBaX MacCoOBOM MH(pOpMAIIUY;

® OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUN MO XUMUM JJISI MPAKTUUECKOM
NEeSTENbHOCTH YEJIOBEKA,



9 xiacc

BpinyCKHUK Hay4YHMTCH:

® DPACKpBIBaThb CMBICI TOHATHH «HOH», «KATHOH», «AHUOH», «3JECKTPOJIUTHIY,
«HEDJIEKTPOJIUTBIY, <OQIIEKTPOJUTAYECKAA JTUCCOLUUALUSY», «OKHUCIUTENbY», «CTEIECHb
OKHCIICHUS» «BOCCTAHOBUTEIIbY, KOKACIECHUEY, «BOCCTAHOBJICHUEY;

® ONPENEIIATh CTENEHb OKUCIIEHUS aTOMa DJIEMEHTA B COCMHEHUH;

® pPACKpPBIBATh CMBICI TEOPUU DIEKTPOIUTUYECKON TUCCOLUALINY;

® COCTaBJISAITh YPAaBHEHUS DJICKTPOIUTHUUYECKOU AUCCOLMALIMUA KHUCIIOT, LIEJIOYEH,
COJIeH;

® OOBSICHATH CYIIHOCTh Mpoliecca MEKTPOTUTHIECKON TUCCOIUAIIMN U PEAKITUI
MOHHOI'0 OOMEHa;

® COCTaBIIATH MOJIHBIE U COKPAI[EHHbIE HOHHBIC YPABHEHUSI pEaKIIUi OOMEHa,

® OMpeAesITh BO3MOXKHOCTh MPOTEKaHUs PEaKIUii HOHHOTO OOMEHa;

® IIPOBOJUTH PEAKIMHU, MOATBEPXKAAIOIIME KAYECTBEHHBIM COCTAB PA3JIWYHBIX
BEIIECTB;

® ONpPENEIISITh OKUCIUTEIb U BOCCTAHOBUTEID;

® COCTaBJISITh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINH;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOUN PEaKIINH;

e KIaCCU(UIMPOBATH XUMUYCCKHUE PEAKIIUU TI0 PA3JIMYHBIM ITPU3HAKAM;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM WU CBOWCTBAMU
HEMETAJIJIOB;

® IPOBOAUTH OIBITHI MO TOJYYCHHIO, COOUPAHUI0O U HM3YYCHUIO XUMHUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOT0 Ta3a, aMMHaKa,

® pacCIlO3HABaTh OMBITHBIM IyTEM Ta3000pa3HBIC BEIIECTBA: YIJICKUCIBIN Ta3 U
aMMMaK;

® XapakKTEpU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM MU CBOWCTBAMHU
METAJLJIOB;

e Ha3bpIBaTh OpPraHWYECKHE BEIIECTBA IO WX (opMyre: MeTaH, dTaH, ITHJICH,
METAHOJ, JTAaHOJ, TIJHUIEPUH, YKCYCHAas KHUCIOT4a, AaMHUHOYKCYCHas KHCJIOTa,
CT€apUHOBAs KUCJIOTA, OJICMHOBAs KUCIIOTA, TIIFOK034;

® OIICHMBATh BJIHUSHHE XHUMHUYECKOTO 3arpsi3HCHUS OKPYKAIOWIEH Cpellbl Ha
OpPraHu3M 4YEJI0BEKA;

® IpaMOTHO OOpaIaThCs ¢ BEIIECTBAMHU B TIOBCETHEBHOM KU3HU

® ONpPEJEISITh BO3MOXKHOCTh MPOTEKAHUS PEAKIMN HEKOTOPBIX MPEIACTABUTEIECH
OPraHMYECKUX BEIIECTB C KHUCIOPOJAOM, BOJOPOJAOM, METAIIAMH, OCHOBAHUSIMHU,
raJIOT€HAMU.

Buinycknuk noayuum 603M0MCHOCHIb HAYUUMBCA:

® BBIJBUTaTh W TMPOBEPATh OSKCHEPUMEHTAIBHO THIOTE3bl O XUMHWYECKHUX
CBOMCTBaX BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS, MX CIIOCOOHOCTH BCTYIaTh B
XUMHWYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTAX PA3TUUYHBIX XUMUUYECKUX PEAKIINN;



® XapakTepu30BaThb BEIIECTBA IO COCTaBY, CTPOEHHUIO U  CBOWMCTBaM,
YCTaHABIIUBATh MPUYUHHO-CJICIACTBEHHBIC CBSA3U MEXKIY JAaHHBIMU XapaKTePUCTUKAMHU
BEILIECTBA;

® COCTaBIIATh MOJEKYJISPHBIE U MOJHBIE UOHHBIC YPABHEHHUS MO COKPAIICHHBIM
MOHHBIM YpaBHEHUSIM;

® IPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBAa MPOSBISTH OKHUCIUTEIbHBIC WIH
BOCCTAaHOBHUTEJILHBIE CBOMCTBA C YUETOM CTETICHEW OKHCIICHUS 3JIEMEHTOB, BXOJISIIUX B
€ro COCTaB;

® COCTaBIATh YPABHEHHUsI PEAKUUM, COOTBETCTBYIOIIMX IMOCIEI0BATEIbHOCTH
MPEBPAIICHU HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,;

® BBIJBUTaTh U TMPOBEPSATHh OSKCIEPUMEHTAIBHO THUIOTE3bI O pe3yJibTaTax
BO3JICUCTBUS Pa3IMUHBIX (PaKTOPOB Ha U3MEHEHUE CKOPOCTH XUMHUYECKOU PEaKInu;

® ICMOJB30BaTh NPUOOPETEHHbIC 3HAHUS ISl  DKOJOTMYECKH TI'PaMOTHOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

® ICMOJB30BaTh MPUOOPETCHHBIC KIIFOYEBbIE KOMIICTCHIIMU TIPH BBIMOJHEHHUH
IPOEKTOB W Y4YeOHO-UCCIIEeNOBATEIbCKUX 3aad [0 M3YYEHHUIO CBOICTB, CIOCOOOB
MOJIyYEHUSI U PACTIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OIICHUBATHh HH(GOPMAIIUIO O BEIICCTBAX U XMMUYECKHUX Mpolleccax;

® KPHUTHYECKU OTHOCHUTHCS K TMCEBIAOHAYYHOW MH(POpPMAIUU, HET0OPOCOBECTHOM
peKJIamMe B CpeicTBaX MacCcoBOI MHGOpMAIINH;

® OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUN MO XUMHUH HJISI MPAKTHUYECKOU
NEeATEIIbHOCTU YEJIOBEKA;

® CO03/1aBaTh MOJICIN U CXEMBI JIJIsl PEIICHHs YYeOHBIX M MMO3HABATENbHBIX 3a]1ay;
NOHUMATh HEOOXOAUMOCTh COOJIIO/IEHUS TTPEANUCaHUH, MPeIaraéMbIX B HHCTPYKIMIX
10 UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIP.

2. Conepxxkanue y4e0OHOro nmpeamMera
HaumenoBaHnue pa3iesioB yueOHOH NPOrpaMMbl U XapaKTePHUCTUKA OCHOBHBIX
cojlepKaTeIbHbIX JTHHUM

Pa3peanl, Tembl mo OOII KoangecTBO 4acoB
Ne Ilpumepnas | PaGouas Pa6ouas
n/n nporpamMma | pporpam nporpamMmma
Ma 1o KJiaccam
8ku1. 9KJI.
1. | IlepBoHauanbHbIC XUMUYECKUE MOHITHS 23 23
2. | Kucnopon. Bogopon 11 11
3. | Boga. PacTBopbl. 7 7
4. | OCHOBHBIE KJIacChl HEOPraHUYECKUX 13 13
COEMHEHU I
5. | Crpoenue atoma lleproauueckuii 3aKkoH 6 6
U MEpUOANYECKast CUCTEMA XUMHUYECKUX
anemenToB /. 1. Meneneena.
6. | CrpoeHnue BeniecTBa. XUMUYECKas 8 8
CBSI3b
7. | Xummudeckue peakuuu 15 15




8. | Hemeramner IV — VII rpynn u ux 30 30

COEIMHEHN
9. | MeTtaibl U UX COEOIUHEHUS 13 13
10. | IlepBoHauanbHbie CBEJICHUS 00 10 10

OpraHn4e€CKuX BCHICCTBAX

136 68 68

Coaepxanue nporpaMMsl

8 kiacc

Tema 1. IlepBoHayanbHble XMMUYECKHE MOHATHS (234)

[Ipenmer xumuu. Tena u sewgecmsa. OcHogHble MEMOObI NOZHAHUA.! HAOIIOOEHUe,
usmepetue, skcnepumenm. OU3NYECKUE U XUMUUYECKHUE ABJIEHUS. UUCThIE BEUIECTBA U
cmecu. CriocoOwl pazaenenus cMmeceil. Atom. Mosekyna. XUMHUYECKUM JIEMEHT. 3HAKU
XUMHUYECKHX dJIeMEHTOB. IIpocThie M cnoXkHBIE BeliecTBa. BaleHTHOCTb. 3axoH
nocmosiHcmea cocmasa seujecmsea. Xumudeckue Gopmynsl. Magaekcsl. OTHOCUTENBHAS
aTOMHasi W MOJEKyJdapHass Macchl. MaccoBasi J0Jisi XMMHUYECKOrOo »JJIEMEHTa B
COCMHEHUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XHMHUUYECKUE YpaBHEHUS.
KoadppunmenTrl. YcnoBus W nmpu3HAKW NMPOTEKAHWS XMUMHUYECKHX peaknuii. Monp —
€JIMHMIIA KOJINYECTBa BellecTBa. MosipHas Macca.

Tema 2. Kucaopoa. Bonopoa (114)

Kucnopoa — xumuueckuii 3ieMeHT U mpocTtoe BeriecTBo. O3o0n. Cocmas 6030yxa.
dusnueckue M XUMUYECKUE CBOMCTBa Kuciopoja. IlomyueHne u mnpuMeHEHUE
kucinopoaa. Tennogou 3gpgexm xumuueckux peaxyuu. Ilonamue 06 9Kk30- U
sHOOmepmuyeckux peaxkyusx. Bogopoa — XUMHYECKUI AJIEMEHT M MPOCTOE BEIECTBO.
duznyeckrue 1 XUMUYECKUe CBOMCTBA Bojopoa. [lomyueHnue Bogopoaa B 1abOpaTopum.
llonyuenue 6ooopooa 6 npomviuiniennocmu. Ilpumenenue 6ooopooa. 3akoH ABOraapo.
MonspHabiii o0beM Ta30B. KauecTBeHHBIE peaknMM Ha Ta3000pa3HbIE BeEIIeCTBa
(xucnopon, Bogopon). O6beMHbIC OTHOUIEHHUS Fa30B MPU XUMUYECKUX PEAKIIUAX.

Tema 3. Bona. PactBopsl (74)

Booa & npupooe. Kpyzoeopom 600wi 6 npupoode. Quauueckue u XumuiecKue
ceolicmea 600vl. PacTBOpwl. Pacmeopumocmv eewecmgé 6 6ode. KoHleHTpanus
pacTBOpoB. MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA B pACTBOPE.

Temad4. OcHOBHbBIE KJIACCHI HEOPraHU4YecKux coeqnHennii (134)

Oxcunpl. Knaccudukanms. Homenknatypa. Qusuueckue ceouicmea OKCUO08.
XUMHUYECKUE CBOMCTBA OKCUAOB. [lonyuenue u npumenenue okcudog. (OCHOBaHUSL.
Knaccupukanua. Homenknarypa. Q@usuueckue ceoucmea ocHosanuti. llonyuenue
ocHoganuu. XUMHUYECKHE CBOWCTBA OCHOBaHWU. Peakuus HeWTpanmuzanuu. KucinoTsl.
Knaccupukanua. Homenknarypa. Q@usuueckue ceoucmea kuciom. Illonyuenue u
npumenenue Kuciom. XHUMUYECKUE CBOWCTBAa KuciaoT. Muaukatopel. 3meHenue
OKpacKH WMHJUKATOpoB B pazinuuHbix cpeaax. Comu. Knaccudukauus. Homenkmnarypa.
Qu3zuyeckue ceoticmea coaeu. [lonyuenue u npumenenue coneu. XUMUYECKUE CBOMCTBA
coisiei. 'eHeTnueckas CBsI3b MEXKAY KiIacCaMU HEOPraHUYECKUX coeuHeHul. [Ipobema
0e30nacH020 UCNOIL30BAHUS BEUJECE U XUMUYECKUX DeaKyull 8 NOBCEOHEGHOU IHCUIHUL.
Toxcuunvie, copruue u 63pvblgOONACHblE Bewjecmea. bvimoeasa  xumuueckas
2PAMOMHOCMb.



Tema 5. Ctpoenue aroma. Ileprnoanyeckuii 3aK0H U EPUOAMYECKAS
cucteMa xuMuueckux djieMmenToB JI.A. MenaeiaeeBa (64)

Crpoenue artoma: sApo, SHepreTudeckuii ypoBeHb. Cocmae s0pa amoma:
npomousvl, Heumpouvl. Hzomonwvi. llepmoamveckuit 3axkon [[.M. MeHnneneesa.
[lepuonuueckas cucrema xumuueckux snemeHToB .M. Menneneea. dusnueckuu
CMBICJI aTOMHOTO (TOPSIKOBOT0) HOMEPA XMMHYECKOTO 3JIEMEHTa, HOMEpa TPYIIIbI U
nepuoaa Mepuoauyecko cuctembl. CTpoeHHE HHEPreTHUYECKUX YPOBHEW aTOMOB
nepBblx 20 XMMHUYECKMX D3JIEMEHTOB mepuogumyeckor cucremsl .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB aTOMOB XHMHUYECKHX DJJEMEHTOB U HUX
COCIMHEHUM Ha OCHOBE NOJIOKEHUs B mepuonudeckon cucreme .M. MenneneeBa u
cTpoeHus atoma. 3HaueHue Ilepuoanueckoro 3akona /.M. Menneneesa.

Tema 6. CTpoenne BemecTB. XuMU4eckas cBsi3b (84)

INeKmpoompuyamebHoOCms  AmoMo8 Xumudeckux snemenmos. KoBajeHTHas
XUMUYECKasi CBS3b: HEMOJsIpHAs W ToysipHast. [lonsamue o 6000poOHOU c8A3Uu U ee
GIUAHUU HA @u3uyecKue ceolcmea eewjecmse Ha npumepe 600vl. VIOHHAs CBSI3b.
Mertannudeckasi CBA3b. Tunvl KpUCMALIUYECKUX DeuemoKr (amomMHas, MOAEKVIAPHAs,
UOHHAS, Memaliudeckas). 3asucumocms Qu3udeckux c8oucme eeujecms om muna
KPpUCMALIUYECKOU peuemKu.

9 kynacc

Tema 1. Xumnueckue peakuuu (154)

llonamue o ckopocmu xumudeckou peaxkyuu. axmopuwi, ruUAOWUE HA CKOPOCb
xumuyeckou peaxyuu. Ilowamue o xamanuzamope. Knaccudukaius XUMHYECKHUX
peakuuii MO PpazIMYHBIM TPU3HAKAM: YHUCIY W COCTaBY MCXOJHBIX W TMOJYYEHHBIX
BEILIECTB;, HW3MEHECHHUIO CTENEHEW OKHCJIEHUS aTOMOB XHUMHYECKUX JJIEMEHTOB;
MOTJIOIICHUIO WA  BBIJICJICHUIO DHEPTUHU.  DJIEKTPOJUTHYECKAas  JUCCOLMAIKS.
ONEKTPONUTBI U HEdNEKTposuThl. MoHbl. KaTHOHBI M aHWOHBIL. Peaknuu HMOHHOTO
oOMeHa. VYcCIOBHS MNpPOTEKaHUS PEaKIU HMOHHOTO OOMeHa. JJIEKTPOIUTHYECKas
JMCCOLIMAIINAS KUCIIOT, 1Iesioueld u coyiel. CteneHb okucieHus. OnpeeneHue CTerneHu
OKHUCJICHUS AaTOMOB XMMHYECKHUX DJJIEMEHTOB B COCAUHEHUAX. OKHUCIUTEINb.
BoccranoButenb. CyliHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Tema 2. Hemeranusl IV — VII rpynn u ux coenunenns (304)

[lonoxxeHre HEMETAJIOB B MEPUOJUYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. OOmme cBoiicTBa HeMeTasioB. [amoreHsl: Qu3nyeckue u
xumMuyeckne cBorcTBa. COENMHEHUS TaJOre€HOB: XJOPOBOJOPOI, XJIOPOBOAOPOAHAs
kucnota u ee conu. Cepa: ¢puzmdeckue u xumMudeckrue cBoiicTBa. COeTMHEHHS CEPHI:
CepoBOZIOPO, CYIb(Puabl, okcuabl cepbl. CepHas, cepHucmas u cepo8oOOPOOHAs
Kuciomsl M UX CONH. A30T: (U3WUECKHE M XMMHUYECKHe cBoucTBa. AmMmuak. Comu
amMmoHus. Okcuuapl a3ora. A30THas kuciiota W ee comn. Pochop: dbusmyueckue u
xumudeckue coiictBa. Coenunenus dochopa: oxcun docdopa (V), oprodochopnas
KHCJIOTa M €€ COJU. YTIIepoa: (pu3nueckue W XMMHYECKHE CBOMCTBA. Aniomponus
yenepooa: aamas, epagum, kapbuu, ¢yinepenvi. COETUHEHUS YIJIEPOJa: OKCHIIBI
yraepoaa (II) u (IV), yronbHast kucinoTa u ee conu. KpemHuti u e2o coeOuHeHusl.

Tema 3. MeTaiibl 4 uX coequHenus (134)

llonoowcenue memannos 6 nepuoouyecKkol cucmeme xumuieckux snemenmos /[. 1.
Menoeneesa. Memannvr 6 npupode u obwue cnocobvt ux nonydenus. Obdwue



Quszuueckue ceoticmea memannog. O0IIME XUMUUECKHE CBOMCTBA METAJIJIIOB: PEAKLIUU C
HEMETaJNIaMH, KUCIOTAMHU, COJSIMU. DIeKMPOXUMUHLECKUU PO HANPAANCEHUU MEMAINLO8.
[lenounsie ™MeTawibl M uX coeauHeHusa. lllenoyno3zemenbHble METAIBI W UX
coeHeHus. AnoMUHUN. AMPOTEpHOCTh OKCHIa M TUAPOKCcUAa amoMuHus. JKemneso.
CoenuHeHus xeje3a U UX CBOMCTBA: OKCUIBI, THAPOKCHUABI U conu xxene3a (11 u III).

Tema 4. IlepBoHauyajibHbIe CBeJIeHUS 00 opranuveckux BemecrBax(10y4)

[lepBoHauanbHble  CBEACHUS O  CTPOCHHUU  OPraHUYECKUX  BEIIECTB.
VYrieBonopoabl: METaH, 3TaH, dTUIEH. McmoyHuxu yene8000po0os: NpupooHbvli 2as,
Hegpmo, yeonr. Kucnmopojcoaepikamiue COEIUHEHMS: COUPTHI (METaHOJ, JTaHOJI,
TJIMIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHUCJIOTa,
CTEapuHOBass W OJICMHOBAas KHCIIOTHI). BHOIOTMYECKHM Ba)KHBIE BEIIECTBA: JKUPHI,
TIII0K03a, OCNKU. Xumuueckoe 3azpsa3Henue oKpyscaroujeli cpeovl U e2o nocieo0Cmasus.

Tunbl pacyeTHBIX 32124

1. Boluncnenue MaccoBOM JOJIM  XMMHUYECKOTO 3JieMeHTa 1o (opmye
COC/TMHEHUS.

Yemanoenenue npocmetiweii  popmynel  gewgecmea no  mMaccogvlM  OO0JAM
XUMUYECKUX TIeMEHNO8.

2.  BbluucieHus mo XMMUYECKMM YpPaBHEHUSM KOJUYECTBa, 00bEeMa, MaccChl
BEIIECTBA 10 KOJIMYECTBY, 00bEMY, MACCE PEATEHTOB MM MTPOYKTOB PEaKLUH.
3. Pacuer maccoBoil 10JI1 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

IlepeyeHb NpakTHYECKUX PAdOT:
8 kuacc

[Ipaktuueckas pabora Nel.  JlaGopaTopHoe o0opyaoBaHWE U TNPUEMBI
oOpamienus ¢ HuM. [IpaBuna 6e3onacHoi pabOThl B XUMHYECKOH J1a00paTOpHH.

[IpakTuueckas pabota Ne2. Ouuncrtka 3arpsa3HEHHON MOBAPEHHON COJIH.

[IpakTtuueckas padota Ne3. [lpu3Haku mpoTEeKaHUS XUMUYECKUX PEAKIUH.

[Ipaktuueckas padota Ned. [TonyueHne KUCIOPOIa U U3YyUYECHHE €TO CBOUCTB.

[Ipaktuueckas padota NeS. [Tonyuenne Bogopoaa U U3y4eHUE €ro CBOMCTB.

[Ipaktuueckas pab6ota Ne6. IlpuroroBieHue pacTBOPOB C ONpeneaEéHHON
MAacCOBOM J0JIEM paCTBOPEHHOIO BEIIECTBA.

[IpakTrueckas paborta Ne7. PemieHue SKCIEpPUMEHTAIbHBIX 3a/ad MO TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COETUHEHUIN

9 k1ace

[Ipaktuueckas padota Nel. Peakiiuu nonHoro oomeHa.

[TpakTrueckas padbora No2. KauecTBeHHbIE peakllMd HA HOHBI B PACTBOPE.

[IpakTrueckas padora Ne3. TlonydyeHue aMMHaKka U U3y4YE€HHE €TO CBOMCTB.

[IpakTrueckas padora Ned. [lonyueHue yriieKuciaoro ra3a u U3yuyeHHe ero
CBOMCTB.

[IpakTrueckas padora No5. PemieHue skcnepruMeHTaIbHBIX 33]1a4 10 TEME
«Hemeramnsl [V — VII rpynm u ux coeIMHEHUI»

[IpakTrnueckas pabotaNe6. PelieHue sKCepUMEHTAIBHBIX 3a7ad IO TeMe
«MeTamibl ¥ UX COCTUHECHUS»

IlepeyeHb 1eMOHCTPALIMOHHBIX ONBITOB:



S8kiacc

JI.ONel. PaccmoTpeHue BEECTB ¢ pa3InyHbIMU (PU3HUECKUMH CBOMCTBAMHU.
JL.ONe2. [Tpumepbl PU3MUECKUX U XUMHYECKHX SIBJICHUH.
J.ONe3. O3nakomiieHHE ¢ 00pa3aMu MPOCTHIX (METAJUTBI U HEMETAIUIBI) M CIIOKHBIX
BEILECTB, MUHEPAJIOB U TOPHBIX MOPO/I.
J.ONe4.0O3nakomIteHHE ¢ 00pa3iiaMu OKCHIOB.
J.ONeS. BzaumonpeiictBue Bogoposa ¢ okcuaom menu(Il).
J.ONe6.0OnbITHI, TOATBEPKIAIOIINE XUMUUECKHUE CBOMCTBA OKCHIOB.
J.0.Ne7 OnbIThl, MOATBEPKAAIOIINE XUMHUYECKHUE CBOMCTBA OCHOBAHUI
J.0.Ne8. OnbIThl, TOATBEPKIAIONINE XUMHUUECKUE CBOMCTBA KUCIIOT.
J.0.Ne9. OnbIThl, MOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA COJICH.

9Kiacc

J.O.Nel. Peakniu oOMeHa MeX Iy pacTBOPaMHU 3JIEKTPOJIUTOB

J.O.Ne2 BeiTecHeHue rajoreHaMu JIpyr Jpyra u3 pacTBOpoB UX coennHeHuil. CBoiicTBa
COJISTHOWM KMCJIOTBI.

JL.ONe3 OznakomieHue ¢ oOpa3amMu cepbl U €€ MPUPOIHBIX COSTUHEHUN

J1.0.Ne4 BzanmoeiicTBrE coJieit aMMOHUS CO TIeJI0YaMH

J.ONeS KauecTBeHHas! peakius Ha YIJIEKUCIIbIN ras.

JAONe6 KauecTBeHHas peakiivsg Ha KapOOHAT HOHBI..

J.0.Ne7 Vzyuenne o0pa3iioB METauIOB

J.0.Ne8. BzanmoieficTBre METAIIIIOB C pAaCTBOPAMHU COJIEH.

J.ONe9 O3nakoMiieHHE cO CBOWCTBAMU U MPEBpAIlIEHUIMHU KapOOHATOB U FMIPOKapOOHATOB

J.0.Ne10. [TonyyeHne ruipoKcua aTlOMUHUS U B3aUMOJACHCTBHUE €r0 ¢ KUCIOTaMU U

meji1oyaMu

J1.0.Nel11 KavectBeHHble peakuun Ha HoHel Fe?* n Fe’*

HanpapjieHusI NMPOEKTHOM AeATEJbHOCTH YYallMXCH

Tun  yueGHOrO 8 kiace 9 kJaacce

IIPOEKTa

Hccneno HccnenoBanue npupoaHBIX lccnenoBaHue 3aBUCUMOCTH CKOPOCTH

BaTeJIbCKUE uHAUKaTopoB. OnpeneneHue ¢ ux KOPPO3UH METAJUIOB OT pa3IMYHbIX
IIOMOIIIBIO YPOBHSI KUCIOTHOCTH Cpefibl. [(pakTopoB

Urpossie Co3nanue BUKTOPUH, KpOCCBOP/OB, Ha | Co3aaHue BUKTOPUH, KPOCCBOP/IOB, Ha
OCHOBE XMMHUYECKUX Ha3BaHUH U OCHOBE XMMHUYECKUX Ha3BaHUI U
3aKOHOB, IOHSTUN M CBOMCTB BEIIECTB. | 3aKOHOB, IOHATHH U CBOMCTB BEIIECTB

TBopueckue Co3nanue npeseHtauui, uimoctpanuii, | Cozganue npe3eHTauui K ypokam.
HalKCaHUe CKa30K, PacCKa3oB 00 Wnnroctpanust CBOMCTB BEIIECTB B BUJIE
3JIEMEHTAaX U BEIIECTBAX, OTPAXKAIOIIUX | OINOPHBIX KOHCIIEKTOB C PUCYHKAMHU.
UX XUMUYECKHEe U (PU3MUECKUe CBONCTBA.

ITo3naBarenbHO- | OdopMiIeHHE T0KIIA0B, COOOIIEHUH, Odopmienue 10KI1aA0B, COOOIIEHUH,

uHpopMmanu pedepaTtoB 00 UHTEPECHBIX (PaKTax, pedeparoB 00 MHTEpecHBIX (hakTax,

OHHBIE XUMUYECKUX OTKPBITUAX , HEOOBIYHBIX | XMMHYECKHX OTKPBITUAX , HEOOBIYHBIX
CBOMCTBAX. CBOMCTBAxX

[IpakTuko- Hcnonb30BaHue MPOCTHIX BEIECTB U UX | Mcnoab30BaHue MPOCTHIX BEIIECTB U UX

OpPHUEHTHUPO COEJIMHEHUI B MPOMBIIUIEHHOCTH, COEIMHEHUH B MPOMBIIIJICHHOCTH,

BaHHbIE OTpacisX HApOJHOTO XO3AHUCTBa, OBITY | OTpacisiX HApOJIHOIO X03sHCTBA, OBITY




3.TemaTuueckoe NJIAHMPOBAHHE

Koa-
Tembl BO OcHoBHbIE BH/IbI /1eSITEIbHOCTH 00y4alOIINXCst
4acoB
8 kaace
Tema 1. IlepBoHauanbHbIe 23 Paznuuare npeaMeTsl U3ydeHus: €CTECTBEHHBIX HayK.

XUMHNYCCKHUEC ITOHATHA

HaOmronathk cBOiicTBa BEIIECTB M WX H3MEHEHUS B XOJE
XUMHYECKUX PEAKIIUH.

Y4uThCs MPOBOAUTH XUMHUYECKUIA SKCIIEPUMEHT.

CoOmronaTh mpaBuia TEXHUKH 0€30MMaCHOCTH.

Oka3pIBaTh TMEPBYIO MOMOIIL MPH OTPABJIICHUIX, OXKOTAX U
TpaBMax, CBSI3aHHBIX C PEAKTUBAMH U J1a0OpaTOPHBIM
000py/TOBaHUEM.

3HAKOMUTHCA € 1a00PAaTOPHBIM 000PYAOBAHUEM.

N3yuaTh cTpoeHME IJIAMEHH, BBIJBUTAS

TUTIOTE3bI U MIPOBEPSIS UX IKCIIEPUMEHTAIBHO.

PaznuuaTe IIOHATUS  «YUCTOE BEIIECTBO» M «CMECH
BEIIECTBY.

YMeTp  pa3feniaTh  CMECH  METOJaMH  OTCTaWBaHWUS,
(buIBTPOBAHUS U BHITIAPUBAHUSI.

Paznuuarh ¢pusznueckre 1 XUMUUYECKHUE SIBJICHUSI.

Onpenensatb NPU3HAKA XUMHYECKUX PEAKIIUH.

®dukcupoBaTh B TETpaad  HaAOMIOIaeMble  MPU3HAKH
XUMHUYECKUX PEAKIIUH.

Paznmuuarth MOHATHS «aTOM», «MOJIEKYJIa»,«XUMUYECKUH
3JIEMEHTY, KMOH», «3JIEMEHTAPHBIC YACTHUIIBI».

Paznuuath NOHATUA «BEIIECTBA MOJIEKYIISIPHOTO

CTPOEHUSI» U «BEILIECTBA HEMOJICKYJISPHOTO CTPOCHUS».
@opMyIUpPOBaTh OMPEACICHUE TMOHITHS «KPUCTAJINYECKast
pEmIETKaY.

Ornpenenars BAJICHTHOCTh aTOMOB B OMHAPHBIXCOCTUHEHHUSX.
OOBACHATHL 3aBUCHMOCTb CBOMCTB BEIIECTB OT THIIA €r0
KPUCTAJUIMYECKON PEIIETKHU.

Onpenensatb OTHOCUTENIbHYIO aTOMHYIO MaccCy 3JEMEHTOB U
BAJICHTHOCTh DJICMEHTOB B OMHAPHBIX COCTMHCHUSIX.
Onpenensatb COCTaB MPOCTEUITNX COSTUHEHUI

M0 UX XUMUYECKUM (POpMYIIaMm.

CocTaBasaTh GopMyibl OMHAPHBIX COSIUHEHUN 10 U3BECTHOM
BaJICHTHOCTH 3JICMEHTOB.

N3o0paxaTs MpoCTEHINNEe XUMUYECKUE PEAKIIUN C IIOMOIIBIO
XUMUYECKUX YPAaBHEHUII.

PaznuuaTh TOHATHUS «HUHICKC», «KOIPPHUIMEHT», «CXeMa
XUMUYECKON peaklun», «ypaBHEHUE XUMHUECKON peaKIIm.
PaccunthiBaTh OTHOCUTENBHYIO MOJIEKYISIPHYIO Maccy IO
(dopmynam BelecTB.

PaccunthiBaTh MaccoByrO JIOJIF0 XHUMHYECKOTO 3JIEMEHTa B
COCIMHCHUM.

YcranaBnuBath mpocTeimue  (GopMylbl  BEMIECTB IO
MAaCCOBBIM JIOJISIM DJIEMCHTOB.

PaccunthiBaTh MONSIPHYIO MacCy BEIECTBA

Boruncnate mo XuMuyeckuM (GopMylaM U XUMHYECKUM
YpaBHEHUSIM MacCy, KOJIMYECTBO BEIECTBA IO H3BECTHOMU




Macce, KOJMYECTBY OJHOTO M3  BCTYNAOIIUX WM
NOJIyYaIOUINXCS B pEaKLMU BEIIECTB

[Tonb3oBaTbecs MHMOpMaNME W3 APYrUX HMCTOYHUKOB IS
MMOATOTOBKH KPATKHUX

cooOuieHnid. ' 0TOBUTH pe3eHTaluy 10 TEMe

Tema 2. Kucnopon. 11y | HccienoBark cBOMCTBA U3y4aE€MBbIX BEIIECTB.
Bonopon. Habnromate ¢Qusmueckne W XUMHYECKHE MPEBpAIICHUS
M3y4aeMbIX BELIECTB.
PacriozHaBath ONBITHBIM ITyTEM KHUCIOPOI.
OnuceiBaTh XMMHMYECKUE pEaKLUHU, HAOJIOaeMble B XOJI€
JIEMOHCTPAIIMOHHOTO U J1a00PAaTOPHOT0 3KCIIEPUMEHTA.
Jlenath BBIBOJBI U3 PE3YJIbTATOB MPOBEAEHHBIX XUMUYECKUX
OTIBITOB.
YyacTBOBaTh B COBMECTHOM OOCYXJIEHUM pPE3yJIbTaTOB
OTIBITOB.
Oka3bIBaTh NEPBYIO MOMOIIL MPH OTPABJICHHSIX, OXKOTax M
TpaBMax, CBSA3aHHBIX C peaKkTUBaMU U J1abOpaTOPHBIM
000pyTOBaHHEM.
CoctaBaiath (GOpMyIbl OKCHIOB MO0 M3BECTHOW BaJIEHTHOCTH
3JIEMEHTOB.
3anuceIBaTh NPOCTEHUINNE YPABHEHNUS] XUMHUECKUX PEAKIIM.
[Tonb3oBarbest MHGOpMaIe! U3 OPYrUX HCTOYHUKOB IS
MOATOTOBKH KPAaTKUX COOOIIeHWHA. ['OTOBUTH Mpe3eHTaluu
o0 TeMe
HccnenoBaTh CBOMCTBA U3y4a€MbIX BEILIECTB.
HaGmogate ¢usndeckue W XUMHUYECKHE IPEBPAIICHHS
M3y4aeMbIX BEIECTB.
OnuceiBaTh XMMHMYECKUE pEAKIMH, HaONIOaeMble B XOJ€
JEMOHCTPAIIMIOHHOTO U J1a00PaTOPHOTO SKCIIEPUMEHTA.
Pacnio3naBath ONBITHBIM ITYTEM BOAOPOI.
CobmroiaTh paBuiia TEXHUKUA O€30MaCHOCTH.
Jlenatb BBIBOJBI U3 PE3YJIbTATOB MPOBEACHHBIX XUMUYECKUX
OIIBITOB.
Boruncnsate 00beMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX
peakumsx.
YyacTBOBaTh B COBMECTHOM OOCYXIEHUU pPE3yIbTaTOB
OTIBITOB.
3anuceIBaTh IPOCTEUIINE YPABHEHUS] XUMUUECKUX PEaKIIU.
[Tonb3oBatbest MHGOpPMAIME U3 OPYTUX HCTOYHUKOB IS
MOJATOTOBKU KpPaTKUX COOOIIeHuH. ['0TOBUTH Mpe3eHTaluu
10 TEME
Tema 3. Bona. PactBopsl. Tu HccnenoBaTte CBOMCTBA U3y4yaeMbIX BEILIECTB.

Ha6J'IIOJIaTL (I)I/ISI/I‘IGCKI/IG 1 XUMHWYCCKHE

IMpEeBpalICHUA U3Yy4aCMbIX BCHICCTB.

OnucelBaTh XUMUUYECKHUE pcaKknuuu, Ha6J'IIOI[aCMBIe B XOZAC
ACMOHCTPAIIMOHHOTO U J1a6opaTopHoro SKCIICpUMCHTA.
I[eﬂaTL BBIBOJIbI U3 PC3YJIbTATOB HpOBe,Z[éHHLIX XHUMHUYCCKUX
OIIBITOB.

Y4yacTBOBaTb B COBMECTHOM 06cy)KIIeHI/II/I PE3YyIbTAaTOB
OIIBITOB.

3anuceIBaTh HpOCTCI‘/’II_HI/Ie YPaBHCHUSA XUMHUYCCKUX peaKuHﬁ.
Brrancaars MacCCOBYIO IOJIKO paCTBopéHHOFO BC€IICCTBA B




pacTBope, Maccy pacTBOPEHHOIO BEIIECTBA WU BOJBI JIs
IIPUTOTOBJICHUS PACTBOPA OIIPEACIEHHON KOHIEHTPALMH.
l'oToBUTH pacTBOpEl C ONpPEAENEHHONW MAacCOBOM J0JIeH
pacTBOPEHHOTO BELIECTBA.

[Tonb3oBaTbecs MHOpMANME W3 APYrUX HCTOYHHKOB JUIS
HOJIFOTOBKU KPaTKUX COOOLICHUM

Tema 4. OCHOBHBIE KJIACCHI
HeOpI‘aHI/I‘-ICCKI/IX
COEIMHEHMI.

124

HccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.

Habnronate ¢Qusmueckne W XUMHYECKHE MPEBpAIICHUS
M3y4aeMbIX BELIECTB.

OnuceiBaTh XMMHMYECKUE pEaKLUHU, HaOJIOaeMble B XOJI€
JIEMOHCTPAIIIOHHOTO ¥ J1a00paTOPHOTO SKCIIEPUMEHTA.
CoOmronaTh paBuiia TEXHUKH 0€30MMaCHOCTH.

JlenaTpe BBIBOJIBI U3 PE3yJIbTATOB MPOBEAEHHBIX XUMHUYECKUX
OTIBITOB.

VYyacTBOoBaTh B COBMECTHOM OOCYXJIEHUU PE3YyJIbTaTOB
OTIBITOB.

Knaccupunuposats u3ydaemble BellecTBa IO COCTaBy H
CBOWCTBaM.

CocTtaBiath GOpMYITBI OKCHIOB, KUCIOT, OCHOBaHUH, COJIEH.
XapakTepu3oBaThb COCTaB M CBOMCTBAa BEIIECTB OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COETMHEHUI.

3anuceIBaTh NPOCTEHUIINE YPABHEHHS] XUMHUYECKUX PEAKINI

Tema 5. Ctpoenue aToma.
[Tepuonnueckuii 3aKOH U
nepuoardecKas CuCTeMa
XUMHYECKUX DJIEMEHTOB

J.M.Menneneena.

Tu

KnaccudumupoBaTs n3y4eHHBIE XUMUUYECKHUE DJIEMEHTHI U UX
COEIMHEHUSI.

CpaBHUBATh CBOMCTBa BELIECTB, MPUHAAICKAIIUX K Pa3HBIM
KJIacCaM; XUMUYECKHE JIEMEHThI Pa3HbIX TPYII.
YcTanaBnuBaTh BHYTPU- U MEXIIPEIMETHBIE CBSI3U.
®dopmynupoBaTh nepuoanueckuit 3akon 1. . Menaeneesa u
PacKpbIBaTh €0 CMBICIL.

XapakTepu3oBath CTpyKTypy TaOmumsl «llepuoguueckas
cucrema xumuuyeckux osnemeHtoB J[. WM. MenxaeneeBa»
(kopotkast popma). PaznuuaTte mepuonsl, rpymnmsl, A- u b-
TPYIIIBL.

OObACHATD (PU3UYECKHI CMBICT TOPSAKOBOIO HOMEpA
XMMHYECKOTO JJIEMEHTa, HOMEPOB TPYIIbl M MEepHoja, K
KOTOPBIM DJIEMEHT MPUHAATICKUT B MEPUOJAUYECKON CUCTEME
J. Y. MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
3JIEMEHTOB B MaJIbIX MepHOaxX U A-rpymnmnax.
@opMyIHpOBaTh  OMNPEACTCHHS MOHATHUH  «XUMHUYECKHA
JNIEMEHT», «IOPSAKOBBIM HOMEpP», «MaccOBOE YHCION,
«H30TOM», «OTHOCUTEIbHAS aTOMHAs Macca», «3JIEeKTPOHHAs
000J104Kay, «ANEKTPOHHBIH CIOW.

Onpenenarb 4YUCIO MPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB Yy
aTOMOB XUMHYECKUX AIIEMEHTOB, UCIIOJb3Ys
NEPUOINYECKYIO TaOIHILy.

CocCTaBisITh CXEMBI CTPOEHHUSI aTOMOB TepBBIX 20 2IEMEHTOB
NEePUOINUECKON CUCTEMBI JIEMEHTOB.

XapakTepru3oBaTh XHMHUYECKHE OJIIEMEHThI HAa OCHOBE HUX
MOJIOKEHUS B TEPUOJUYECKONH CHCTeMe M OCOOEHHOCTEH
CTPOEHHS UX aTOMOB.

JlenaTe yMO3aKIIIOUEHUS O XapakTepe M3MEHEHHUs CBOWCTB
XMUMHYECKUX DIIEMEHTOB C YBEIMUYEHUEM 3apsJ0B aTOMHBIX




szep.
HccnenoBaTe CBOMCTBA U3y4aeMbIX BEILIECTB.

HabGmonate Qu3uyeckne W XUMHYECKHE TPEBPAIICHHUS
N3y4aCMbIX BCUICCTB.

OnuchiBaTh XUMUYECKUE PEAKIUHU, HaAOII0/IaeMble B XOJ€
SKCIIEPUMEHTA.

YyacTBOoBaTh B COBMECTHOM OOCYXJIEHUM pE3YJIbTaTOB
OIIBITOB.

Tema 6. CTpoeHue BemIeCTB.
XUMHUYECKas CBSA3b.

84

@opMyIUpOBaTh  OMNPEACICHUS MOHATUHA «KOBAJICHTHAs
HETOJISIPHAST  CBSI3bY, «KOBAJICHTHAs TIOJSApPHAS  CBS3bY,
«MOHHAs CBSI3bY, «CTETICHb OKHUCJICHUS,
«OIEKTPOOTPULIATETHHOCTHY.

Onpenenarh TUI XUMUYECKOW CBSI3M B COCIUHEHHUSAX Ha
OCHOBaHUHU XUMHYECKOU (hOPMYIIBI.

OrnpenenarTh CTeNeHb OKUCICHHS DJIEMEHTOB B COCMHEHUSX.
CocrtaBiath (OpMynbl BEMIECTB MO HW3BECTHBIM CTEIICHSIM
OKHCIICHUS JIEMEHTOB.

VYcranaBnuBaTh BHYTPH- U MEKITPEAMETHBIC CBSI3H.
CocTaBiATh CpaBHHUTENIBHBIE O 0000MIAIOMNE TAOIHIBI U
CXEMBI.

9 kjaacce

Tema 7. Xumuueckue
peakuuu

154

KnaccnpummpoBaTh XUMHYECKHE PEAKIIHN.

[IpuBOIUTE TPpUMEPBI PEAKIUNA KaXKI0TO THIIA.

Pacrio3HaBaTh  OKHCIMTEIBHO -  BOCCTAHOBUTEJIbHBIE
peaxiuu.

Onpenensitb  OKUCIUTENb, BOCCTAHOBHUTENb,  IPOILECC
OKHUCJICHHSI, BOCCTAHOBJICHHUSL.

Habmtonate 1 onuceiBaTh XUMUYECKUE PEAKIIUHU C MTOMOIIBIO
€CTECTBEHHOT'O SI3bIKA U SI3bIKAa XUMHH.

HccnenoBath ycioBuUsl, BIUSIONUE HA CKOPOCTh XUMUYECKOM
peaxuu.

OnuceiBaTh yCIOBHS, BIUSIONINE HA CKOPOCTh XUMHUYECKOM
peaxuuu.

CocTaBisTh TEPMOXUMHUYECKHUE YPABHEHUS PEAKIIMA.
Boruncnate  TeroBoit  addexr  peakumu @ mo  ee
TEPMOXUMHUYECKOMY YPaBHEHHUIO.

O06001maTh 3HaHUSI O PaCTBOPAX.

[IpoBomuTe HaOMIOAEHHWS 3a TOBEJCHHEM BEIIECTB B
pacTBopax, 3a XMMHYECKUMH PEaKIUsIMU, IPOTEKAIOIINMH B
pacTBopax.

@opMyaHpOBaTh OMPENCIICHUS TMOHATHH  «3IEKTPOJIUTY,
«HEDIEKTPOJIUTY, «ANEKTPOIUTUYECKAs TUCCOLUALINS.
KoHnkpeTnzupoBaTh NOHATHE KUOHY.

O060011aTh MOHATHUS «KATHOH», «AHUOHY.

HccnenoBaTh CBOMCTBA pacTBOPOB JIEKTPOIIUTOB.
OnuceIBaTh CBOMCTBA BELIECTB B XOJIE JAEMOHCTPALIMOHHOTO
U JJaOOPATOPHOTO HKCIIEPUMEHTA.

CobmnroaTh npaBuiia TEXHUKH 0€30MaCHOCTH.
XapakTepu30BaTh YCIOBHS TEUEHHUS peakiMii B pacTBOpax
JIEKTPOJIMTOB JI0 KOHIIA.

OmnpenensTb BO3MOXHOCTh MPOTEKAHUS PEAKIMNA HOHHOTO
oOMeHa.




[IpoBoANTE TPYNIOBBIE HAONIOACHHUS BO BPEMS MPOBEICHHS
71a060PAaTOPHBIX OTIBITOB.

OO0cyx1aTh B rpyniax pe3yiabTaThl ONbITOB.

OOBACHATDH CYLIHOCTb peakluii HOHHOTO OOMEHa.
Pacno3naBare peakiuu HOHHOTO oOMeHa. CoOCTaBIATH
VOHHBIC YPaBHEHUSI PCAKIUiL.

CoCTaBIsITh COKpAIIEHHBIE HOHHBIC YPABHEHUS PeaKIuit

Tema 8. Hemerammer [V —
VII rpynm u ux coeIuHEHUS

30y

OOBACHATD 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
HEMETAJUIOB B MIEpHOJaX U A-Tpymmax.

XapakTepu3oBaTh TajJOr€Hbl Ha OCHOBE HMX IIOJOXEHHUS B
nepuoanueckor  cucreme J[. M. MeHnngeneeBa u
ocoOeHHOCTEH  CcTpoeHus  uX  aToMoB.  OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB TaJOT€HOB 11O
Iepuoay u B A-rpymnmnax.

Pacno3naBarh ONBITHBIM NYTEM COJIIHYIO KHCJIOTY H €€
COJIH, OPOMMIBI, UOUIBI.

XapakTtepuszoBaTb 3neMeHThl VIA rpynmnsl  (mMoArpymnmnsl
KHCIIOpO/Ia) Ha OCHOBE HUX MOJIOKEHHS B TEPUOIUYECKOU
cucreme [[. 1. MenneneeBa u 0cOOEHHOCTEN CTPOEHUS UX
aTOMOB.

OOBACHATD 3aKOHOMEPHOCTU M3MEHEHUsI CBOMCTB 3JIEMEHTOB
IVA rpynnel no nepuony u B A-rpynmax.

XapakTepu3oBaTh aJUIOTPOMUIO CEpbl KaK OJHY W3 MPUYHH
MHOTO00pa3usi BEIIECTB.

ComnocTaBiarb CBOMCTBA paz0aBieHHOH u
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

Pacno3snaBate  ONBITHBIM  IyTEM  PAacTBOPbl  KHUCIIOT,
cynbduapl, Cyab(UTHI, Cyab}aTol.

XapakTepu3oBaTh dJJIEMEHTBl VA Tpynmbl  (TIOATPYIIIBI
a30Ta) HAa OCHOBE UX MOJIOKEHUS B MEPUOINYECKON CUCTEME
U 0COOCHHOCTEH CTPOEHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 2JIEMEHTOB
VA-rpynnsl.

XapakTepu3oBaTh aioTponuio (Gocpopa Kak OAHY U3
IPUYUH MHOTO0Opasusi BEIECTB.

ConocraBisaTh CBOMCTBA pa30aBiIeHHO u
KOHILICHTPUPOBAaHHOM  a30THOW  KHUCIOTHL.  CoCTaBiATH
YpaBHEHUs CTYNEHYAaTOM JUCCOLMALMM HAa IpUMEpe
dbochopHON KHCITIOTHI.

Pacnio3naBath ONBITHBIM MyTEM aMMHUaK, PACTBOPBI KHUCIIOT,
HUTpAT- U PochaT-uOHbI, HOH AMMOHHUS.

Xapakrepu3oBatb 3j1eMeHThl [VA rpynmsl  (MOATpYMNIIbI
yIaepoAa) Ha OCHOBE MX IIOJIOKEHHMS B IEPUOINYECKOU
cucTeMe M 0COOEHHOCTEH CTPOEHHSI UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB
IVA rpynmnsl. XapakTepu3oBaTh aJUIOTPOIUIO Yriepoda Kak
OJIHy W3 NPUYMH MHOrooOpasus BemiecTB.. CoONOCTaBIATH
CBOMCTBA OKCHJOB yIrjiepoja M KpEeMHHUS, OOBSACHSITDH
NpUYMHY UX pa3nuuus. Jloka3plBaTh KHUCIOTHBIA XapakTep
BBICIIUX OKCHJIOB YIJIEpOJa U KpEMHUSA

OcymiecTBnaTh  B3aMMONpPEBpALICHUsT  KapOOHATOB |
T'UJIPOKapOOHATOB.




Pacnio3HaBaTh OMBITHBIM ITyTEM YIIIEKUCIBIN ra3, kapOboHat-
WOHBI.

OrnuchiBaTh CBOMCTBA BEIIECTB B XOJI€ JIEMOHCTPAIIMOHHOTO
U 1a60paToOpPHOTO JKCIIEPUMEHTA. VYcranaBnuBaTh
NPUHAJICKHOCTh BEIIECTB K ONpEAeNEHHOMY  Kiaccy
COCIMHECHUM.

Cobumo1aTh TEXHUKY 0€301TaCHOCTH.

Oka3pIBaTh MEPBYIO MOMOIIL MPH OTPABJIICHUSIX, OXKOTAX U
TpaBMax, CBSI3aHHBIX C PEAKTUBAMH U J1abOpaTOPHBIM
000pyTOBaHUEM.

Hcnonp3oBath TpHOOpeTEHHBIC 3HAHUS W YMCHHS B
MPAKTUYECKOW JAESATEIbHOCTH M TOBCEIHEBHOW JKH3HU C
1eiaplo  0e30macHoro  oOpamieHusi C  BEIIeCTBAMH U
MarepuajaMd U HKOJOTHYECKH TPAMOTHOTO TIIOBEJCHUS B
OKpYKalolleu cpee.

Brraucasate mo XUMHYECKUM YpaBHEHUSAM Maccy, 00bEM UITH
KOJMYECTBO OJHOTO W3 TPOIYKTOB PEAKIMHU TI0 Macce
HCXOJIHOTO BEIECTBa, OOBEMY WM KOJHMYECTBY BEIIECTBA,
COJIEpIKAIIETO OMPEEIEHHYIO OO TpUMecei

['0OTOBUTH KOMITBIOTEPHBIE MPE3CHTAIH 110 TEME
[Tons3oBaTbest mHMOpPMAIEH W3 APYTMX HMCTOYHUKOB IS
TTOJTOTOBKH KPATKUX COOOIIICHUM.

Tema 9. MeTtainl

134

XapakTepu3oBaTb METAUIBI HA OCHOBE HX IIOJOXKECHHUSA B
MEPUONNYCCKOW CHCTEeME M OCOOCHHOCTEH CTpPOSHHS WX
aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB METAJLIOB 10
nepuoay U B A-rpynmax. MccnegoBarh CBOMCTBA M3ydaeMbIX
BEILIECTB.

OOBACHATD 3aBUCUMOCTH (PU3MUYECKHX CBOWCTB METAIOB OT
BHJIa XUMHUYECKON CBSI3U MEXAY UX ATOMaMH.

Habmronate 1 onuchbiBaTh XMMHUYECKUE PEAKLUU C MOMOIIbIO
€CTECTBEHHOTO A3bIKA U A3BIKA XUMHH.

Habmonats JEMOHCTPUPYEMBIE 51 CaMOCTOATEIILHO
MIPOBOJUMBIE OIIBITHI.

OnucelBaTh CBOMCTBA H3y4aeMbIX BEIIECTB Ha OCHOBE
HAOJIOICHUH 3a UX MpPEeBpaILEHUSIMHU.

Jloka3biBaTh aM(OTEpHBIA XapaKTep OKCHAOB U T'HAPOKCH]IOB
amomunust u xenesa(lll).

CpaBHUBATh OTHOLIEHHE M3Yy4aeMbIX METAVIOB U OKCHJIOB
METAJIOB K BOZE.

CpaBHUBaTh OTHOLIEHHE TUIAPOKCHAOB HATPUs, KaJbLHUs U
AIIOMUHHS K pacTBOpaM KUCJIOT U IIEJIOYEH.

Pacro3HaBaTh ONBITHBIM ITyTEM THAPOKCHI-UOHBI, HOHBI Fe** u
F63+.

CobmronaTh TeXHMKY 0€30MacHOro oOpalleHusi ¢ XUMHYECKOM
nocy10il 1 1a00paTOpHBIM 000PYIOBAaHUEM.

OcCylIecTBIATh pEaKU, MNOATBEPKAAIOIINE T'e€HETHYECKYIO




CBSI3b MEX/IY HEOPTraHUYECKHUMHU COCTUHEHUSIMHU.
3anuchiBaTh YpaBHEHHUS PEaKIMii B HOHHOM BUJE C yKa3aHUEM
nepexoaa 3JeKTpoHoB. O000IIAaTh 3HAHUS U JIeJaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHHI CBOMCTB METAJIOB B NIEPUOJAX U
A-rpynnax nepuoanuecKonl CUCTEMBI.

[IporHo3upoBath CBOICTBAa HEU3YYCHHBIX SJEMEHTOB H HX
COCIMHEHHI Ha OCHOBE 3HAHHM O MEPUOJMIECKOM 3aKOHE.
Ucnonp3oBaTh  NpUOOpPETEHHBIE 3HAHUS W YMEHUS B
MPAKTUYECKON NEATETbHOCTH U MOBCEAHEBHOM JKU3HU C LIEJBIO
6e3onacHOro oOpalleHus C BELIeCTBAMM U MaTepUalaMu U
9KOJIOTUYECKU TPAMOTHOTO MTOBEICHUS B OKPY>KAIOIIEH cpere.
BpraucnsaTe Mo XMMHUYECKHMM ypaBHEHUSIM Maccy, O0OBEM WU
KOJIMYECTBO OJHOTO0 M3 TPOAYKTOB pEAKIUU 10 Macce
MCXOMHOTO BEIECTBA, OOBEMY WM KOJUYECTBY BEIIECTBA,
COJIEpIKAIIETO OMPEACTIEHHYIO IO TPUMECEH.

[Tonmp3oBaThecst WMH(MOpManueln W3 IPYrHMX HMCTOYHUKOB IS
MOJITOTOBKH KPATKUX COOOIIECHUHA.

['0TOBHUTH KOMITBIOTEPHBIE MTPE3CHTAIINH 10 TEME

Temal0. [IepBoHavabHBIE
CBEICHUSI 00 OpraHnYecKuX

104

Hcnonp30BaTh BHYTPH- U MEXKIIPEIMETHBIE CBS3H.
CocraBnaTe MONEKYJSpPHBIE W  CTPYKTYpHbIE  (OPMYIIBI

BEIIIECTBAX YriieBOo4OpOaOB.
Onpenenars NPUHAUIEKHOCTh BELIECTBA K ONPEICIEHHOMY
KJIACCY OPTAHUYECKUX COSTUHECHUM.
3anuceIBaTh YpaBHEHUSA peakuuit 3aMeIlEHUs 51
IIPUCOECIUHEHNS C YIaCTHEM OpPTraHWYECKHUX BEHIECTB.
Habmronate nemoHCTpUpyeMble ombIThl. ONMUCHIBATH CBOWCTBA
U3y4aeMbIX BEIIECTB Ha OCHOBE HAONIOJCHMHA 3a HUX
IIPEBPAILCHASIMH.
VY4acTBOBaTh B COBMECTHOM OOCYKJCHHUU PE3YIbTaTOB OIBITOB.
[IpoBOIMTE  KAYECTBEHHBIE  PEAKIWHM  Ha  HEKOTOpHIE
OpraHWyeckue BemiecTBa. llomb3oBaThcsl WHGOpMAIMEH w3
JPYruX UCTOYHUKOB ISl TIOATOTOBKH KPATKHX COOOIICHUH.
'0TOBHTH KOMITBIOTEPHBIE TPE3CHTALINN 10 TEME

COI''TACOBAHO COI'NTACOBAHO

[Iporokon 3aceqanus Nel

HMK EMI] MAOY munes Ne 11

uM. B. B. Paccoxnna
ot 28.08. 2016 roma

C. A. Ilpurona

3amecTuTenb Aupekropa no YP
MAOQY nuues Nell um. B. B. Paccoxuna
N. H. ITonomapenko

«30» aBrycra 2016 1.
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