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I[InanupyeMblie mpeaMeTHBIE Pe3yJIbTAThI OCBOCHHS 00Pa30BaTe/JbLHOI NPOrpaMMbl N0 XUMHUH

OcHOBHbIE MOHATHSI XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABICHUIT)

OOyyaromuiics Hay4uTCs:

* ONUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, FA3000pa3HbIX BEIIECTB, BBIACISIS UX CYIIECTBEHHbIE MPU3HAKHY;

* XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHUI0 U CBOICTBaM, YCTaHABIMBAaTh MPUUYMHHO-CJICJACTBEHHBIC CBS3UM MEXKIY JAaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

* PacCKpbIBaTb CMBICT OCHOBHBIX XHUMHUYECKHUX MOHSATHUH «aTOM», «MOJEKYIa», «XUMHYECKUU HIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* H300pakaTh COCTaB MPOCTCHUINNX BEIIECTB C IMOMOINBI0 XUMUYECKHX (OPMYJ M CYIIHOCTh XMMHUYCCKUX PEAKIUH C IMOMOIIBI0 XHMHYECKHUX
YpaBHEHUH;

* BBIUMCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUSIX
JUIS OIICHKHU MX MPAKTHYECKON 3HAYHMMOCTH;

* CpaBHHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJ1accu(UIUPOBATH OKCUABI M1 OCHOBAHHMS 110 CBOWCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATH COCTAaB, CBOICTBA U 3HAUEHUE (B IPUPOJIE U IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa) IPOCTHIX BELIECTB — KUCIOPOAA U BOAOPO/a;

* IaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHX 3JIEMEHTOB U BaXKHEUIITNX COCAMHEHUN €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAIIOB U
raJIoreHOB;

* OJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TOCYIO0H;

* IPOBOJIUTH HECIOXKHBIE XMMHUYECKHE OMBITHl W HAOIIOJCHUS 3a U3MEHEHHMSIMU CBOMCTB BEIIECTB B IMPOIIECCE MX IMPEBpaIlCHHUI; COOII0aTh
MpaBHJia TEXHUKH 0€30MacHOCTH MPY MPOBEJCHUH HAOIIOICHUN U OTBITOB;

* pa3nauyaTh SKCIEPUMEHTAIBLHO KUCIOTHI U IIENOYH, MOJIb3YACh MHJMKATOpPaMU; OCO3HaBaThb HEOOXOIUMOCTh COOIOJEHUSI Mep OE30MacHOCTH
MpH OOpaIeHNH ¢ KUCIOTaMU U IIET0YaMH.
OO0yuaromuicsSmoNyduT BO3MOKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIIaThCcs C BEIIECTBAMU B TOBCEIHEBHOMN KU3HMU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOIEHNUS IPABHIT IKOJIOTUYECKU O€30M1acHOr0 MOBEJCHHS B OKpY’Kalollel MpUpoIHOil cpene;

* IOHUMATh CMBICT M HEOOXOJUMOCTh COONIONEHUS MPEIMUCAHHMA, MpeAiaraéMblX B HHCTPYKIUSX IO HCIOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;

* HCIIOJIH30BATh MPUOOPETEHHBIE KITFOUEBbIE KOMIETEHTHOCTH TIPH BBIMOJTHEHUN HCCIIEI0BATENbCKIX MPOEKTOB MO U3YUYEHUIO CBOMCTB, CIOCOOOB
MOJTYYEHUS U PACTIO3HABAHUSI BEIICCTB;

* pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEJICTBA YCTHOM M MUCbMEHHON KOMMYHUKAIIMU TIPpH paboTe ¢ TeKCTaMu yuyeOHHMKA
1 TOTIOJIHUTEIILHOM JIUTepaTypOi, CIPAaBOYHBIMU TAOJIUIIAMU, TTPOSIBIISITE TOTOBHOCTh K YBXEHUIO MHOW TOUKH 3PEHUS MIPU 00CYKICHUHU PE3YJIbTaTOB
BBITIOTHEHHOU PabOTHI;



3

* OOBEKTHBHO OIICHWBATh MH(MOPMAIMIO O BEIIECTBAX M XUMHUYECKHX IMPOIECCaX, KPUTUUCCKH OTHOCUTHCS K TICEBAOHAYYHOW WH(pOpMAIIUH,
HeZ00POCOBECTHO pekilamMe, Kacarollelcs CIOb30BaHUs Pa3IMYHBIX BEIIECTB.

Ilepnoanyeckuii 3aK0H U NeprHOIHYECKasA cUcTeMa XUMHYecKHX 1eMeHTOB JI. . MenpaeneeBa. CTpoeHne BemecTsa

BBIITyCKHUK HAay4uTCSA:

* KJIacCCU(UIIUPOBATh XUMUYECKUE IJIEMEHTHI Ha METAJLIbI, HEMETAJUIbI, JIEMEHTBI, OKCUIBl M TUIPOKCUIBI KOTOPHIX aM(pOTEPHBI, © WHEPTHBIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BaXXHOCTHU YIMOPSIIOYEHHOCTH HayYHBIX 3HAHUM;

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona Jl. 1. Menaeneena;

* ONUCHIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPUOANUECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX AJI€P U PACHPECIIEHUE YUCIIA 3JIEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJlbIX
MIEPUOJIOB MIEPUOJAUYECKON CUCTEMBI, a TAKXKE KaIus U KaJIbLUS,

* pa3IMyaTh BUJIBI XUMHUYECKOM CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO M METAJLTUYECKYIO;

* 1300pakaTh NEKTPOHHO-UOHHBIE (POPMYIIBI BElIeCTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALTNYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XMMHUYECKUE DIEMEHTBHl U MX COCJUHEHHS Ha OCHOBE TOJOKEHUS DJIEMEHTOB B MEPUOIAMYECKON cHcTeMe M OCOOeHHOCTEen
CTPOCHHUS UX aTOMOB;

* ONKUCHIBATh OCHOBHBIE 3Tamnbl OTKpbITUA [I. 1. MenaeneeBbIM NEepHOIUYECKOrO 3aKOHA M MEPUOJUYECKON CUCTEMbl XUMUYECKUX HJIEMEHTOB,
KHU3Hb U MHOIOOOpa3HYI0 HAyYHYIO EATEIbHOCTh YUEHOTO;

* XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUYECHHE IMEPUOJMYECKOr0 3aKOHA U MEPUOJIUYECKOM CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB
. . Menneneesa;

* OCO3HABaTh HAay4YHbIE OTKPBITUS KaK pe3ylbTaT [IUTETbHBIX HAOMIOJEHUI, OMBITOB, HAYYHOW TMOJIEMUKH, MPEOAOJCHHS] TPYAHOCTEH U
COMHEHHIA.

OO0yJaronuiics MOJIy4UT BO3MOKHOCTh HAYUUTHCS:

* 0CO3HAaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHU JIJIsl MPAKTUYECKOM JIeSATEIbHOCTH YEJI0BEKa;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX IMEPUOJMYECKOM CHCTEMBl XHMHYECKHX JJIEMEHTOB /I OOBSCHEHUS W TIPEABUACHHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH()OPMAITMOHHYIO KOMIIETEHTHOCTh TTOCPEJICTBOM YTJIYOJICHHs 3HAaHUH 00 MCTOPUM CTAHOBJICHHS] XUMUYECKON HAayKH, €€ OCHOBHBIX
MOHATUHN, TIEPUOJIMYECKOT0 3aKOHA KaK OJJHOTO U3 BAKHEUIIINX 3aKOHOB MPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHHUKHU.

MHoroo0pa3ne XMuMH4ECKHX peakuui

OO0yyaromuiicss Hay4UTCS:

* O0BSICHATH CYTh XMMHUYECKUX MPOIECCOB U UX MPUHIUIMUAIILHOE OTINYUE OT (PU3NIECKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUN;
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* YCTaHABJIMBATH NMPUHAICIKHOCTh XUMUYISCKOM PEAKIIUU K OTMPEACIEHHOMY THITY IO OJHOMY M3 KJIacCU(DHUKAIIMOHHBIX MTPU3HAKOB: 1) 1Mo uncny u
COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKLUu COeIMHEHUS, PA3JIOKEHUS, 3aMEIIeHU U 0OMEHa); 2) MO BbIACICHUIO UIH MOTJIONICHUIO
TEIUVIOTHl (peakUuu SK30TEPMHYECKHE M DHJOTEPMHUYECKHE); 3) IO M3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB (pEeaKkiuu
OKHCJIUTENHHO-BOCCTAHOBUTEIBHEIE); 4) TI0O 00paTUMOCTH TIpoliecca (peakuu 00paTuMble 1 HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIHIA;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTaBJISATh YPABHEHUS SJICKTPOJUTHYECKOM JUCCOLUMALMU KHCIOT, LWIEI0YEH, COJIEH; MOJHbIE U COKPALUEHHBIE HOHHBIE YPAaBHEHUS PEAKIIU M
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA;

* POTHO3UPOBATh TPOAYKTHl XWMHUYECKUX peaknuid 1o (opmynam/Ha3BaHUSM HUCXOIHBIX BEIIECTB; OINPEACISATh HCXOIHBIC BEIIECTBA IIO
(dbopMynaM/Ha3BaHUSAM MPOAYKTOB PEaKIIUH;

* COCTaBJIATh YPAaBHEHUS PEAKIMI, COOTBETCTBYIOUIUX IMOCJIEIOBATEILHOCTH («IIETIOYKE)») MPEBPAIICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJISITH B MIPOIIECCE DKCIIEPUMEHTA MPU3HAKU, CBUJIETEIHCTBYIOIIME O MPOTEKAHUH XUMUYECKON PEaKIInu;

* IPUTOTOBJIATH PACTBOPHI C OIMPeIeIEHHON MaCCOBOH /10JIei pacCTBOPEHHOTO BEIIECTBA;

* OIPECIISTh XapaKTep CPeibl BOJAHBIX PACTBOPOB KUCIIOT M IIEJI0UEH 110 M3MEHEHHUIO OKPACKU WHIUKATOPOB;

* POBOJIUTH KAUECTBEHHBIE PEAKIIUH, OATBEPKIAIOIINE HATMYUE B BOJIHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX KATHOHOB M AaHHOHOB.

O0y4armUIACITIONYIUT BO3MOKHOCTh HAYIUTHCS:

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS IO COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

* IIPUBOJIUTH MIPUMEPHI PEAKIINM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXK/Ty OCHOBHBIMU KJIACCAMU HEOPTaHUYECKHUX BEIECTB;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PA3TUYHBIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTH XMMHUECKOH peakIlnu;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3JACHCTBUS PA3IUNYHBIX ()aKTOPOB HA CMEIICHUE XUMHYECKOTO PAaBHOBECHSI.

Mmnoroo0pa3sue BemecTs

OO6yyaromuiics Hay4YuTCS:

* OMpENeNITh MPUHAAIEKHOCTH HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIN: METAJUIBI M HEMETAaJUIbI, OKCHUJIbI, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB [0 MX HA3BAHUSIM;

* OTPEENSITh BAJICHTHOCTD U CTETICHb OKUCIICHUS DJIEMEHTOB B BEI[ECTBAX;

* COCTaBJIATH (POPMYITBI HEOPTAHUUECKUX COSIMHEHHI M0 BAJIGHTHOCTSIM U CTEIMIEHSM OKUCIICHHUS JJIEMEHTOB, a TAaK)Ke 3apsaaM HOHOB, YKa3aHHBIM
B Ta0JIMIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH WM3MEHEHUS (PU3UYECKHX U XUMHUYECKHX CBONCTB MPOCTBHIX BEHIECTB (META/NIOB W HEMETAIJIOB) U MX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKIE CBOMCTBA, XapaKTePHBIE JIsl TPYI OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE sl KAXKI0T0 U3 KIaCCOB HEOPTAHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIeH;



* PUBONUTH MIPUMEPHI PEAKITUH, TOATBEPKAAIOINX XUMUIESCKIE CBOWCTBA HEOPTAHUYECKUX BEIECTB: OKCHJIOB, KUCIIOT, OCHOBAHH U COJIEH;

* OTIPECTATh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBHUTEIh B OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHIX;

* COCTABJIATH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN OaNlaHC (IS M3YYCHHBIX PEAKIIii) MO MPEUI0KCHHBIM CXeMaM PeaKIIHii;

* IPOBOJIUTH JTAOOPATOPHBIE ONBITHI, ITOATBEPIKIAIOIINE XUMUIECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIICCTB;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI O MOIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPOAA, KUCIOPOJIA, YIIIEKHCIOrO Ta3a, aMMUAKa;
COCTABIISITh YPABHEHUSI COOTBETCTBYIOIIMX PEAKITHIA.

OO0yuaromuiicst MOJy4YUT BO3MOKHOCTh HAYUUTHCS:

* IPOTHO3UPOBATh XUMHYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA IMPOSBIIATH OKHCIUTEIBHBIC HJIM BOCCTAHOBHTEIBHBIC CBOHMCTBA C YYETOM CTEIICHEH OKHCIICHUS

3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;
* BBISIBJISITH CYIIECTBOBAHME T€HETUYECKON B3aMMOCBS3U MEXK/1Y BEIIECTBAMM B Psly: IIPOCTOE BEUIECTBO — OKCUJ — I'MAPOKCH]I — COJIb;
* XapaKTepHU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U A30THOM KHUCIIOT;
* IPUBOJIUTDH NPUMEPHI YPAaBHEHUHN PEaKIMii, JIeXKAIUX B OCHOBE MPOMBIIIJIEHHBIX CIIOCOOOB IMOJIy4YE€HUSI aMMHUAaKa, CEPHON KHUCIOTHI, UYyT'yHa U

CTaju;
* ONUCHIBATh (PU3UYECKHE U XUMHUYECKUE TIPOIECCHI, SIBJISTFOIIMECS YaCThI0 KPYTOBOPOTA BEIIECTB B IMIPUPOJIC;
* OPraHU30BbIBaTh, IPOBOAUTH YUCHUYECKUE MPOEKTHI [0 UCCIEAOBAHUIO CBOICTB BEIIECTB, MMEIOIINX BaXKHOE MPAKTHUECKOE 3HAUCHHUE.

IMannpyemble pe3yJibTaThl 0CBOEHHSI Y4e€GHOT0 MpeaMeTa

JlesiTeNnbHOCTh 00Pa30BaTENIbHOIO YUPEXKIICHHUS 00IIIero 00pa3oBaHus B 00y4eHHH XUMUH JI0JDKHA ObITh HAaIlpaBjieHa Ha JOCTIKEHUE 00YYAIOIIMMUCS CIICTYFOIHX
JIMYHOCTHBIX Pe3y/IbTATOB:

1) B IIEHHOCTHO-OPHEHTAIIMOHHOW c(epe - YYBCTBO TOPIOCTH 32 POCCHHCKYIO XMMHYECKYIO HayKy, TYMaHH3M, OTHOIICHHE K TPYIy, LEJICYCTPEMIICHHOCTb,
CaMOKOHTPOITb ¥ CAMOOIICHKA,

2) B TPyI0BO#i cepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHENIIIEH 00pa3oBaTeIbHON TPAeKTOPHH;

3) B IO3HABaTENLHOM (KOTHUTHBHOM, MHTEIUIEKTYAJIbHOM) chepe —MOTHBAIIMS YUCHHs, yMEHHE YIIPABIATH CBOCH IT03HABATEIBHON ESTEIEHOCTHIO.

MeTtanpenMeTHBIMH Pe3yIbTATAMHM OCBOCHHS BBIITYCKHUKAMH OCHOBHOM LIKOJIBI TIPOTPAMMBI 110 XUMHH SIBIISIFOTCS:

1) mmreHYe YHUBEPCATEHBIMIA ECTECTBRHHO-HAYUHBIMI CIIOC00AMH JISTIIIBHOCTHL HAOVTFOZICHYE, VBVIEPSHIE, JKCTIPYMEHT, Y4eOHOS MIOCTIZIOBAHIE; IPMEHEHNE OCHOBHBIX METOIOB MO3HAHMUS
(cucteMHO-MH(OPMALIMOHHBIN aHAITN3, MOJICIIMPOBAHHKE) JUIS U3YUYCHHUS PA3IMYHBIX CTOPOH OKPYIKAIOIIEH JIeHCTBUTEILHOCTH;

2) WCIOJb30BAaHUE YHHMBEPCAJIBHBIX CHOCOOOB AESATENBHOCTH IO PEUICHUIO MPOOJIEM M OCHOBHBIX MHTEIUICKTYAJIBHBIX OIEpAlMil: MCIOIb30BaHHE OCHOBHBIX

HUHTCIUICKTYAJIbHBIX onepaunﬁ: (l)OpMy.]'II/IPOBaHI/IC TUNOTE3, aHAJIM3 U CUHTC3, CPABHCHUC, O606II.[€HI/I€, CUCTCMAaTu3anus, BbISIBJICHUC IPUYUHHO-CICACTBCHHBIX CBH3€I71,



TIOUCK aHAJIOTOB;

3) yMeHHe reHepUpOBaTh UACH U ONPEICTSITEL CPECTBA, HEOOXOUMBIC [T UX PeaTU3allnu;

4) yMeHHe opeaesaTh EIH U 3aIauH IS TEIbHOCTH, BRIOUPATH CPEICTBA PEATU3AIIUH SN ¥ IPUMEHSTh UX Ha MPAKTHKE;

5) wncrnons30BaHKUe Pa3TUYHBIX HCTOYHUKOB TS TIONYYESHUS] XUMUIECKOH HHPOPMAITHH.
IIpeaMeTHBIMH Pe3yJabTATAMU OCBOCHHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI MPOTPAMMBI IT0 XMMHUH SIBIISTFOTCS:
1 B nmo3naBarensHO# cdhepe:

- JIaBaTh ONMpEICICHUS U3yICHHBIX TMOHSTHIA: BEIIECTBO (XMMHUYECKUI 3JIEMEHT, aTOM, HOH, MOJIEKYJIa, KPUCTA/UTHYECKast PEIIETKa, BEIIECTBO, MPOCThIC M CIIOKHBIC
BCIIECTBA, XUMHUUYECKass (OpMysia, OTHOCHTEIbHAs aTOMHAs Macca, OTHOCHUTEIbHAS MOJIEKYJISIPHAs Macca, BaJCHTHOCTb, OKCHBI, KHUCIIOTBI, OCHOBAHHs, COJIH,
amM(pOTEpPHOCTh, MHIUKATOP, MEPUOANYCCKUI 3aKOH, MEPHOJMYECKasl CUCTEMa, MePHOIUUYECKas TabuIa, M30TOIMbI, XHMHYECKAsl CBS3b, HIICKTPOOTPHUIATEIHBHOCTD,

CTCIICHb OKHMCJICHUA, SHGKTpOJ'II/IT); XUMHYECKasd peaKuus (XHMI/I‘IGCKOG YpaBHEHHUE, T'C€CHCTHYCCKasA CBA3b, OKHCJIICHUE, BOCCTAHOBJICHUE, OJJICKTPOJIUTHYCCKASA

JIUCCOLUALNS, CKOPOCTh XUMHUUECKON PeaKkLin);
- (hopmynupoBats neproanyeckuii 3axon J1.M1.MeHneneeBa 1 pacKpeIBaTh €ro CMBICIT,
- OIIUCHIBATH JJEMOHCTPALIMOHHBIE  CAMOCTOSTEIBHO POBEICHHBIE SKCIIEPUMEHTBI, UCIIOJb3YS AJIsl STOr0 €CTECTBEHHBIHN (PYCCKHIA, POAHOI) S3bIK U SI3BIK XUMUH;
- ONKCHIBATh U Pa3INyaTh U3yUYCHHbIE KJIACCHI HEOPIaHUYECKUX COSIMHEHUMH, IPOCTHIE U CJIOXKHBIE BEILIECTBA, XMMUYECKHE PEaKLIIH;
- KJlaccu(UIMPOBATh 3yUEHHbIE OOBEKTHI U SIBICHMUS;
- HAOJIO/IATh IEMOHCTPHPYEMBIE M CAMOCTOSITENIEHO TTPOBOJIMBIE OITBITHI, XHMUYECKHE PEaKI|H, MPOTEKAIOINE B TIPUPOJIE U B OBITY;
- ZIC€1aTh BBIBO/JIbI 1 YMO3AKIIIOYCHUA U3 HaGHIOI[eHI/Iﬁ, N3YUYCHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, IIPOTHO3UPOBATH CBOMCTBa HEU3YYCHHBIX BCIICCTB I10 aHAJIOTHUU
CO CBOWCTBAMM M3YUYEHHBIX;
- CTPYKTYPHpPOBATh N3y4EHHBIN MaTeprall i XUMUIECKYI0 HH(OPMAITHIO, TIOTYYSHHYIO U3 IPYTHUX UCTOYHHUKOB;
- MOJICJIUPOBATh CTPOEHUE ATOMOB JIEMEHTOB [IEPBOI'O - TPETHETO [IEPUOIOB, CTPOSHUE IIPOCTEHIIINX MOJIEKYJI.

2. B nieHHOCTHO-OpUEHTAIIMOHHOH cdepe:

- aHAJIM3UPOBATh W OICHWBATH IMOCIEACTBUS I OKPYKAIOIIEH Cpeabl OBITOBOM W MPOW3BOJCTBCHHOW IEATEIHHOCTH YEIIOBEKA, CBS3aHHOM C mepepaboTKon

BEIIECTB;
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- Pa3bACHATL Ha IIpUMEpPax (HpI/IBOI[I/ITI) IIPUMEPHI, HOI[TBep)K)IaIOHII/IC) MaTepuajbHOC CAUHCTBO U B3aMMOCBA3b KOMIIOHCHTOB J)KUBOM M HEKHUBOU mpupoabl U

YeJloBeKa Kak BaXKHYIO YacTh 3TOTO €IMHCTBA;

- CTPOHTH CBOE MOBEJICHHE B COOTBETCTBUH C PUHIUIIAMH OEPEKHOTO OTHOLICHHSI K TPUPOJE.
3. B tpynosoii chepe:

- IUTAHUPOBATh U MPOBOAUTH XUMUYECKUH SKCIIEPUMEHT;

- HUCTOJb30BaTh BEUIECTBA B COOTBETCTBUHM C UX NPEJHA3HAYEHUEM U CBOMCTBAMH, ONIMCAHHBIMU B MHCTPYKLUAX 110 IPUMEHEHHIO.
4. B ciepe GezonacHOCTH KU3HENEATEIHHOCTH:

- OKa3bIBaTh [IEPBYIO MIOMOILb IIPH OTPABJICHHUSX, 0’KOTax UAPYTUX TpaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JIAOOPAaTOPHBIM 000PYIOBAHUEM.

6 Coaep:xaHue OCHOBHOTO 001Iero 00pa3oBaHus Mo XuMHH
OCHOBHOE COJEPKAHME Ha cmyneHu 0CHO8HO20 00ueco 00pa3oeanus
8 knacc

Beenenmne 8 u
[Ipeamer xumuu. MeToabl MMO3HAHUS B XMMHUU: HAONIOIEHHE, SKCIEPUMEHT, MOJenupoBaHue. McTouHNKN XuMuueckol WHPOpMaLiY, ee MOody4YeHUe, aHaIu3 |
NpeACTaBIeHUE ero pe3yiabraroB. [IoHATHE O XMMHUYECKOM 3JeMEHTe M (OpMax €ro CyIeCTBOBAHHMS: CBOOOJHBIX aTOMAaX, MPOCTBIX M CIIOXKHBIX BEIECTBAX.
[IpeBpamenns BemecTB. OTIMYMEe XMUMUYECKHX PEAKUUH OT (Qu3MyYecKuX sBIeHUH. Ponb  XMMuM B JKHM3HM 4YesoBeka. KpaTkue cBeIeHUS W3 HCTOPUH
BO3HUKHOBEHHS W Pa3BHTHUSI XUMHHU. POJIb OTEUECTBEHHBIX YYCHBIX B CTAHOBJICHHM XMMHUYECKOW Hayku — paboTel M. B. JlomonocoBa, A.M. byrneposa, . U.
MenneneeBa. XMMHUECKasi CHMBOJIMKA. 3HAKW XMMHUYECKUX 3JEMEHTOB U MPOUCXOXJIECHHE WX Ha3BaHWW. Xumudeckue (opmynsl. MHIekcs u K03 QOUITHESHTHI.
OTHOcHTENbHBIE aTOMHAasi M MOJEKyJsipHas Macchl. [IpoBejieHHE pacyeToB MaccOBOHM JOJIH XMMHYECKOTO JJIEMEHTa B BEIECTBE HA OCHOBE €ro ()OpMYIbI.
[lepnoamueckas cucrema xumudeckux anemeHToB [I. . Menneneea, ee CTpykTypa: Majble ¥ OOJBIINE MEPUOIbI, TPYNIBI U moArpymmel. [leproanyeckas cucrema
KaK CIIPaBOYHOE MOCOOMeE IS TIOTYUISHHUS CBEICHUH O XUMHUECKHX dJI€MEHTaX.
JdemMoncTpanuu. 1. Mozenu pa3irdHBIX MPOCTHIX U CIOXKHBIX BEIECTB.
2. Konnexnus CTEKITHHON XUMHUUYeCKOH TTocyabl. 3. Koyutekims MaTepranoB 1 U3/EIHA U3 HIX HAa OCHOBE alfoMHHWMS. 4. B3anMmoaelicTBre MpaMopa ¢ KUCIOTOH

IIOMYTHCHUE H3BECTKOBOM BOJBI.
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.JIaﬁopaToprle ONBITBI. 1. CpaBHCHI/Ie CBOICTB TBEPABIX KPUCTAINIMYCCKUX BCUICCTB U PAaCTBOPOB. 2. CpaBHeHI/IC CKOpPOCTU HUCHApCHHA BOIbI, OACKOJIOHA U

STHJIOBOTO CIHMPTa ¢ PUILTPOBAIBHON Oymaru.

CrapToBBIil KOHTPOJIb.

Tema 1. ATOMBI XMMHY€ECKHX 3JIeMEeHTOB 13 4

AToMBI Kak (hopMa CyIIECTBOBaHMS XMMHUYECKUX 31eMeHTOB. OCHOBHBIE CBEJCHHUSI O CTPOCHHU aTOMOB. JlOKa3aTenbCTBa CI0XKHOCTH CTPOEHUsI aTOMOB. OTBITHI
Pesepdopna. [lnanerapuas Mozenb CTpOSHHSI aTOMa.

CocTaB aTOMHBIX A7€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAas Macca. B3auMOCBs3b MOHATHI «IIPOTOH», «HEUTPOH», KOTHOCUTEIbHAS AaTOMHAsL Maccay.
W3meneHune yucna NpoTOHOB B sIpe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX HJIEMEHTOB.

W3meHnenne dmcna HEHTpPOHOB B sape aTtoMa — oOpa3oBaHue u30TOMOB. COBpeMEHHOE ONpeiefieHHe MOHATHS «XUMHYECKHH 3JIeMEHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJJHOI'O XUMHUYECKOTO JJIEMEHTA.

OnexTpoHsl. CTpOeHHE MIEKTPOHHBIX YPOBHENH aTOMOB XUMHUYECKHX 3JIEMEHTOB MaJbIX IeproaoB. IIoHATHE 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

[lepronuueckas cuctema xuMuueckux snemMeHToB J. 1. MenneneeBa u cTpoeHHE aTOMOB — (PM3UUYECKHH CMBICI IOPSIAKOBOIO HOMEpa 3JIeMEHTa, HOMepa IpyIIIIb,
HOMeEpa Mepuoja.

W3meHeHne ymcna 37EeKTPOHOB HA BHEILIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOIO 3J€MEHTa — 00pa30BaHHE MOJIOKUTEIbHBIX M OTPULATEIbHBIX HOHOB.
Honsl, 06pazoBaHHBIE aTOMaMU METAJUIOB U HEMETAJUIOB. [IpUUrHbBI M3MEHEHUS! METAIIIMYECKUX U HEMETAIUIMIECKUX CBOMCTB B epuoax u rpynmax. OdpasoBanue
OuHapHbBIX coenuHeHui. [ToHsTHe 00 HOHHOM CBsA3U. CXeMbI 00pa30BaHUS HOHHOMW CBSI3H.

B3aumoJieiicTBHE aTOMOB 3JIEMEHTOB-HEMETAINIOB MEXay co00H — oOpa3oBaHHMe JIByXaTOMHBIX MOJIEKYJ NPOCTHIX BemiecTB. KoBaneHTHas HenossipHas
XMMHUYeCKasi CBs3b. DJIEKTPOHHBIE M CTPYKTypHBIE (popMynbl. B3amMoneiicTBue aTOMOB HEMETAJUIOB MEXIy cOO0OH — oOpazoBaHWEe OMHAPHBIX COEIMHEHUI
HEMETAJJIOB. DJIEKTPOOTpHUIIaTeNNbHOCTh. KoBasileHTHas mosisipHast cBa3b. [[oHSATHE O BaJ€HTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBATh KOBAJICHTHBIE XMMHUYECKUE
cBsi3u. Cocraienue GpopMys1 OMHAPHBIX COSMHEHUH 10 BaJICHTHOCTH. HaxoxkleHHe BaJIeHTHOCTH 110 (hopMysie OMHAPHOTO COCIMHEHHS.

B3aumopeiicTBre aTOMOB METaNIOB MEXKIY CO00H — 00pa3oBaHNE METAUIMIECKUX KpUCTALIOB. [IoHATHE 0 METAIITMYECKOil CBSI3H.

JeMoHcTpannu. Mojenu aToMOB XUMHYECKUX IeMeHTOB. [leproanyeckas cucrema xuMudeckux >nemMenToB /. 1. MenneneeBa (pa3nudnabie GOpMBI).
JlaGopaTopHble onbITHI. 3. MoaennpoBaHue MPUHITUIIA TEHCTBHS CKAHUPYIOMIETO0 MUKpPOCKoTa. 4. MI3roToBneHne Mo Ieseil MOJIeKyl ONHAPHBIX COSTUHEHUH

KontponbsHas pabota Nel



Tema 2. IlpocTbie BemecTBa 7 4

[Tonoxenue MeTamnoB U HeMeTauIoB B [leproanueckoi cucTeMe XMMHUYECKUX JIEMEHTOB

. U.MenneneeBa. BaxHeiinme npocThie BEMIECTBa — METAIUIBI (KeNe30, ATIOMUHUMA, KaIbIIVid, MarHui, HATpui, Kanuii). O0mme Gu3ndeckrue CBONCTBA METAILIOB.,
Bakneiime npocTeie BelecTBa-HEMETalubl, 00pa30BaHHBIC aTOMaMHU KHCIOpOJa, BOAOPOA, a30Ta, cephl, docdopa, yriepoga. MoneKyabl MPOCTHIX BEIIECTB-
HEMETAaJUIOB — BOJIOPO/Ia, KUCIOPOa,

a3oTa, rajgoreHoB. OTHOcUTEIbHAsE MOJICKyJsspHas Macca. COCOOHOCTh aTOMOB XMMHYECKUX JJICMEHTOB K OOpa30BaHMIO HECKOJBKUX IMPOCTHIX BEIIECTB —
AIIIOTPOIHs. AJUIOTPOITHBIE MOTUPHUKAIIIHN KUCIIopoaa, dhocdopa, onoBa. MeTamumnyeckue u HEeMETATHIECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCHTEIHHOCTH 3TOTO
TIOHATHS.

Uwncno Asoraapo. KommuectBo BemectBa. Monbs. Momsipaas Macca. MOJSpHBI 00beM Ta3000pa3HBIX BemlecTB. KpaTHble €IWHUIBI H3MEPEeHUs KOJINYEeCTBa
BEIIECTBA.

Pacuets! ¢ ncnonp30BaHNEM MOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MacCay, «MOJISIPHBIA 00BEM Ta30B», «IHCIO ABOTAIPOY.

JemMoncTpanuu. HekoTopsie MeTayIbl M1 HEMETAIUTHI C KOJMYECTBOM BeriecTBa | Moib. MOJSIpHBIA 00heM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHble onbITHI. 6. O3HAKOMIICHHE C KOJUIEKIIMEH MeTaiuioB. 7. O3HAaKOMIJIEHHE C KOJUIEKIUEH HEMETAILIIOB.

Kontponbhas padora Ne2

Tema 3. CoeqnHeHNs] XHMHUYECKHX 3J1eMeHTOB 15 u

Crenenp okucineHus. CpaBHEHHE CTETICHH OKHCICHHUS M BAICHTHOCTH. OmpesieieHne CTENEeHW OKUCIICHHsS DJIEMEHTOB B OMHApHBIX coequHeHusx. CocTaBiieHHE
(dhopMyJ1 OMHAPHBIX COCTUHEHUH, 00NN CIIOCO0 MX Ha3BaAHMIA.

BunapHble COeMHEHMSI META/UIOB U HEMETAJJIOB: OKCHIIBI, XJIOpUIbI, Cyiabhuapl u np. CocrapieHue ux Gopmyn. buHapHble coeIMHEHHUS HEMETAIOB: OKCHJIbI,
JIETy4re BOJOPOIHBIC COSAMHEHWS, WX COCTAaB M Ha3BaHWA. lIpemcraBUTeNny OKCHIOB: BOAQ, YTIACKHUCIBIA Ta3, HEraleHas W3BeCTh. lIpemcraBUTenu JETydux
BOJIOPOJTHBIX COSAMHEHHI: XJIOPOBOIOPO] M aMMHAK.

OcHoBaHUs, WX COCTaB W Ha3BaHWA. PacTBOpMMOCTH OCHOBaHWK B Boje. llpemcraBurenu mienodeil: THAPOKCHUALI HATpusA, Kanus W Kampnus. llomstme o0
WHIUKATOPaX U KaYECTBEHHBIX PEAKITUSX.

Kucnotel, ux cocraB n Hazpanus. Kmaccudukamms kuciot. [IpencraBurenn KUCIOT: cepHas, coisHas, a3oTHas. [loHsTue o mkame kKucimoTHocTH (mkana pH).

N3meHeHue OKpacku HHIUKATOPOB.
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Conm kak MNPOU3BOJHBIC KHUCJIOT U OCHOBaHPIfI, X COCTaB W Ha3BaHU. PaCTBOpI/IMOCTL CoJIei B BOJE. HpCI[CTaBI/ITeJ'II/I CoJICH: XJIOpUd HaTpus, Kap6OHaT nu (I)Ocq)aT

KaJIbLusl.

AMopdHbIE 1 KPUCTAJUIMYECKHE BELIECTBA.

MexMoneKysipHble B3auMOAeHCTBYA. THITBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTB BELLIECTB OT THIIOB KPUCTAITNYECKUX PELIETOK.

UYucTrle BemecTBa U cMecH. [IpuMepsl sKUIKUX, TBEPABIX U ra3000pa3Hbix cmeceld. CBOMCTBA YHCTHIX BellecTB U cMeceid. Ux coctaB. MaccoBas U o0beMHast 10JI1
KOMITOHEHTa cMecU. PacueTsl, cBsI3aHHbBIE C UCIIOJB30BaHUEM MOHSTHUS OIS,

JemoncTpanuu. OO0pasnbl OKCHIOB, KHCIOT, OCHOBAaHUM M cojeil. Monmenn KpHUCTAITMYECKHWX PEIIeTOK XJIOpWAa HaTpus, anMmasza, okcuma yriepoma (IV).
KucnoTHo-111€71049HbIE HHANKATOPBI, U3MEHEHNE X OKPACKH B Pa3JIMUHBIX cpelax. YHUBEPCAIbHBIA MHIUKATOP U M3MEHEHHE €ro OKPAaCKHU B PAa3IUUYHBIX Cpelax.
[Ixama PH.

JlaGopaTopHble onbITHI. 8. O3HAKOMIICHHE C KOJUIEKLIMEH OKCUIO0B. 9. O3HaKOMJIEHUE CO CBOMCTBAMH aMMHAKa.

10. KauecTBeHHas peakuus Ha yriaekucislid ra3. 11. Onpenenenuie pH pacTBOpOB KUCIOTHI, IIEIOYH U BOJBL.

12. Onpenenenne pH mumMoHHOTO U SIOJI0YHOTO COKOB Ha cpese MIoAoB. 13. O3HaKOMIICHHE C KOJUIEKIIHEH COJIeH.

14. O3HaKOMIIEHHE ¢ KOJJIEKLIMEH BEIIECTB C PA3HbIM TUIIOM KPUCTAUIMYECKOH pemeTku. 3roToBieHrne Moaenei KpUCTAINIMYECKUX peleTok. 15. O3HakoMIIeHHuE ¢
00pa3LoM rOpHON HOPOJIBL.

Konrponbnas padora Ne3

Tema 4. U3meHenust npoucxoasuue ¢ Bemecrsamu 11 1 [lonarue sBneHn#, CBI3aHHBIX ¢ U3MEHEHHUSIMH, TIPOUCXOIAIINMHU C BEIIECTBOM.

SIBiieHMs, CBSI3aHHBIE C U3MEHEHUEM KPHCTAJUIMYECKOTO CTPOCHUsI BEIIECTBAa NPHU MOCTOSHHOM €ro cocTaBe, — Qu3nueckue sBieHus. DPusndeckue sBICHUS B
XMMUWU: TUCTWUISIHS, KPUCTAJUIA3AIUs, BhIIapUBaHUE U BO3TOHKA BEIECTB, GUIBTPOBaHUE U LEHTpU(DYTUpOBaHUE. IBIICHS, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa
BEIIECTBa, — XUMHUYECKHe peakun. [[pru3Haky u ycnoBHs MPOTEKaHNsI XUMUYECKIX PeaKkuid. Beienenre TemnoTel U cBeTa — peakiuu ropenus. [lorstue 00 3x30
- M DHIOTEPMHUYECKHUX PEaKIUIX.

3aKoH COXpaHEHHsI MacChl BEIIECTB. XUMHUYCCKHE YpaBHEHHS. 3HAUEHHE WHIEKCOB U Kod(hduimeHToB. CoCTaBiIcHNE YPaBHEHHH XUMIUECKUX PEaKITHA.

PacueTsl mo XxuMHUYeCKUM ypaBHEHHAM. PemreHue 3amad Ha HAXOXKACHUE KOJMYECTBA, MacChl WM 00beMa MPOAYKTa peaklny 10 KOJINYECTBY, Macce WiIH 00beMy
WCXOHOTO BEIIeCTBA. PacueTsl ¢ MCIIOIb30BaHNEM MTOHATHS «I0JID», KOT/Ia HCXOAHOE BEIIECTBO JaHO B BUE PAcTBOpPA C 3aJJaHHON MAacCOBOW JJ0JIEH paCTBOPEHHOTO

BEIIIECTBA WU COJCPKUT OMPECICHHYIO TOJII0 IPUMECEH.
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P CaKIIMM1 Pa3JI0KCHHS. HpCI[CTaBJ'IGHI/IG O CKOpPOCTH XHMHUYCCKUX pCaKHHﬁ. KaTa.]'IPBaTOpLI. q)epMGHTI)I. PCaKHI/II/I COCIMHCHUS. Karanutuueckne u

HEKaTaJIUTUYECKUE peaKlny, oOpaTuMble U HeoOpaTuMble peakiuu. Peakuuy 3aMemieHus. Psijg akTHBHOCTH METaJIOB, €r0 MCIIONb30BaHUE sl TPOTHO3UPOBAHUS
BO3MOXXHOCTH MPOTEKAHUS peakiyii MeXKIy MeTajulaMH M KHCJIOTaMM, PEaKUUi BBHITECHEHHS OJHUX METAJIOB M3 PAaCTBOPOB HMX COJEW APYrMMH MeETalJIaMu.
Peakiun oOmMena. Peakuum HeifiTpanu3anuu. Y cIOBHsI MPOTEKAaHUS peakuii oOOMeHa B pacTBOpax /10 KOHIIA.

THMbl XUMHYECKUX PEaKHidi Ha MpUMepe CBOWCTB BOABI. Peakuus pa3noxeHus — SIEeKTPONIn3 BOAbl. Peakinu coenHEHNsT — B3aUMOJCHCTBUE BOABI C OKCUAAMHU
METaJIOB M HEMETAJUIOB. Y CIIOBHE B3aMMOJICHCTBHUSI OKCHIOB METAaJUIOB U HEMETAJUIOB ¢ BOJOH. [loHsATHE «THAPOKCHIBI». Peakiinu 3aMelieHust — B3auMOJIeHCTBHIE
BOJIBI ¢ MeTaJUIaMu. Peakiiun oOMeHa — TUApOIIN3 BELIECTB.

HemoHncTpauuu. [Tpumepsl Gusnueckux sIBICHUI: a) MiaBieHue napaduHa; 6) pacTBOpPEHHE OKpalIeHHbIX couieil; B) Auddy3ust TynIMCThIX BemecTs. [IpumMepsl
XUMHYECKUX SBICHUIA: a) TOPEHHUE MarHus; 0) B3aNMOIEHCTBHE CONSTHOW KHUCIOTHI C MPaMOpPOM WIJIH MelloM; B) monydeHue runpokcuna meau (I); ) pactBopenue
MOJTy4eHHOTO THIPOKCHA B KHCIIOTaX; 1) B3auMmoeiicTerue okcuna menu (1) ¢ cepHoii KHCIOTOM ITpy HArpEeBaHUM; €) pa3IoKeHHe MTepMaHTaHaTa Kajws

3) B3aMMO/ICHCTBHE pa30aBICHHBIX KUCIOT C METAIDIAMH.

JlaGopaTopHbie onbIThI 16. [IpokanBadue Mean B TulaMeHU cIUPTOBKH. 17. 3amemienne menu B pactBope xiopuaa menu (II) sxenezom.

Kontponbhas padora Ned

Tema 5. IlpakTukyml. Ilpocreiiliue onepauyuu ¢ BelieCTBOM— PACHPEIEIICHBI 10 TEMaM:

1. IlpaBuna TexHUKH O€30MIACHOCTHU IpH padboTe B XMMUUYecKoM KaOuHere. [IpreMsr oOpartienus ¢ 1abopaTopHbIM 000pYJOBaHMEM M HarpeBaTeIbHBIMU IPHOOpaMu
- Tema Nel.

2. HaGimroieHust 3a M3MEHEHUSIMH, TTPOUCXOISIINME C TOPSIEH CBEUOH, U MX onucaHue — TemMa Ned,

3.0uncTKa 3arps3HEHHON TOBapeHHOM conn — Tema Ne3

4. [lpu3Haky XUMHUYECKHUX peakuuii — tema Ne 4

5. [IpuroroBieHne pacTBOpa caxapa U pacueT ero MacCOBOM JOJIM B pacTBOpe — Tema Ne3

Tema 6. PacTBopenue. PacTBopbl. CBoiicTBa pacCTBOPOB 3JIEKTPOJIUTOB 14 4

PacTBopenue kak puzuko-xummudeckuii mponecc. [loHsTHe 0 rHIpaTax U KpucTamuioruaparax. Pacteopumocts. KprBbie pacTBOPUMOCTH Kak MOJIENb 3aBUCUMOCTH
PacCTBOPUMOCTH TBEPABIX BECUICCTB OT TEMIICPATYPHI. HaCI)IHIeHHBIe, HCHACBINICHHBIC U MEPECHIICHHBIC PACTBOPLI. 3HaueHne PacTBOPOB JIsA IPUPOABLI U CEIIBCKOT'O

XO3SIMCTBA.
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ITousitue 06 BHCKTPOHHTHHCCKOﬁ JUCCOIIMAaIIH. BHGKTpOHI/ITbI U HCOJICKTPOJIMTEI. Mexanuzm nmccounaunﬁ OJICKTPOJIMTOB C PA3JIMYHBIM XapaKTCPOM CBA3H.

CreneHp 3J€KTPOJIMTHYECKON aucconuanud. CuinbHBIE M crnadble AIeKTponuThl. OCHOBHBIE TOJIOKEHHS TEOPUH AIIEKTPOIMTHYECKOW aucconuanuu. HoHHbIE
ypaBHEHUs peakiuid. Peakuun oOMena, naymye 1o koHna. Kimaccudukanus HOHOB M UX CBOHCTBA.

Kucnotsl, ux knaccudukanus. Jucconmanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUH DJIEKTPOIUTUUECKOW Aucconmanuu. MonekylnspHble U HOHHBIC YpaBHEHHUS
peakuuii. B3aumoneiicTBue KHCIOT C MeTalgaMHu. OJIEKTPOXMMHUYECKUH psA HampsbkeHUH MertamnoB. B3aumopeiicTBue KHCIOT € OKCHAAMH METALIOB.
B3auMmopeiicTBue KHCIIOT C OCHOBaHMSIMA —peakuusi HeiTpanuzanuu. B3anmopedicTBue KUCIOT ¢ coyisiMH. Vcmonb3oBaHue TaOMUIBI PacTBOPUMOCTH JUIS
XapaKTePUCTUKH XUMUYECKHX CBOMCTB KUCIOT.OCHOBaHMA, X Kiaccuukamus. JMcconuarusi OCHOBaHWN W WX CBOMCTBA B CBETE TEOPHH AJIEKTPOIUTHIECCKOH
TUcconuanyi. B3anmMomelcTBHE OCHOBaHWN C CONMSMH. VCIONBb30BaHWE TaONMWIBI PACTBOPUMOCTH IS XapaKTEPUCTHKH XUMHYECKHX CBOWCTB OCHOBAHHI.
BsaumogeiicTBHe meno4eil ¢ OKCHUIaMU HEMETAJIIOB.

Conn, WX AMCCONMANNS U CBOHCTBA B CBETE TEOPHH JIIEKTPOIMTHYECKOW IHCCOIMAINK. B3ammoneiicTBue coneil ¢ MeramiamMu, 0OCOOEHHOCTH ATHUX pPEaKIri.
BsaumogeiictBue coneii ¢ consmu. Vcnonp3oBaHue TabIUIBI PACTBOPUMOCTH TSI XaPAKTEPUCTHKU XUMHUIECKUX CBOHCTB COJIEH.

O06o001menne cBeleHN 00 OKCUIaxX, UX KIIACCU(UKAIINH U CBOWCTBAX.

['eneTnueckue paasl MeTalIa M HeMeTasuia. ['eHeTnyeckas CBsi3b MKy KilaccaMl HEOPraHMYECKHUX BELIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbIE PEAKLIUH.

Omnpenenenue cTeneHeld OKUCICHHS U 3JIEMEHTOB, 00pa3yloIIMX BELIeCTBa pasHbIX KJIACCOB. Peakiuy MOHHOro oOMeHa M OKHCIHMTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuu. OKHUCIHTENb W BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBIEHHE. COCTaBJIeHHWE YPAaBHEHHH OKHMCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA METOAOM
AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIOB, KUCIIOT U COJIEN B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUii.

)IeMOHCTpaIIHI/I. WcnerTanue BCIIECTB W HMX PACTBOPOB HA J3JICKTPOIIPOBOJHOCTb. 3aBUCUMOCTH SJICKTPOIIPOBOAHOCTH YKCyCHOﬁ KHCJIOTBI OT KOHLCHTpAlUuH.
BsaumogeiicTBrue iHKa ¢ CE€pO, CONSTHOM KucIoToH, xjopuaom meau (11). 'openne marawms.

JladopaTopHble onbIThl 18. [lonydyeHrne HepacTBOPUMOTO T'MIPOKCHIA U B3aMMOJCHCTBUE ero ¢ kucioramu. 20. B3aumoseiicTBue KUCIOT ¢ OCHOBaHHSIMH. 21.
BsaunmogeiicTBre KHCIOT C OKCHAAMH METaIIOB. 22. B3aumoeiicTBre KUCTOT ¢ MeTayuiaMu. 23. B3anmoaeiicTBue KucioT ¢ consimu. 24. BzaumopeiicTsue menoueit
¢ kucimoTraMu. 25. B3aumopeiicTBue menodeil ¢ okcuaaMy HeMmeTaoB. 26. B3anmmopeiicTBrue menodeit ¢ comsimu. 27. IlomyyeHne M cBOiCTBa HEpaCTBOPUMBIX

ocHOBaHMM. 28. B3anmonelicTBrue OCHOBHBIX OKCHUIOB ¢ KHCJIOTaMHu. 29. BzanMmonelictBue 0CHOBHBIX OKCUIOB ¢ Bonoil. 30. B3aumonelcTBHE KUCIOTHBIX OKCUIOB C
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menouyamu. 31. B3aumopeiicTBue KHCIOTHBIX OKCHAOB ¢ Bojxoil. 32. BsaumopeiictBue coneit ¢ kucnoramu. 33. B3aumopeiictBue coneil ¢ menodamu. 34.
B3aumogeiictBue coneit ¢ consimu. 35. B3auMogeiicTBue pacTBOPOB COJIEH ¢ METaIaMH.
Konrtponbnas padota Ne5
Tema 7. IlpakTuxy™m 2. CBoiicTBa pacTBOPOB 3J1eKTPOJMTOB — IIPOBOAUTCS IIPU U3yUEeHUH TeMbI Ne6
6. YcioBus TeueHHS XUMHUYECKUX PEAKIIUH MEKIY paCTBOPaMH 3JIEKTPOIUTOB A0 KOHIIA.
7. CBOHCTBa KUCIIOT, OCHOBAaHHM, OKCH/IOB U COJICH.
8. Pemenune 3KkcrieprMEHTANbHBIX 3a1a4.
7 YueOHO — TeMaTHYeCcKOoe IIAHUPOBaHUe
Ne Tema ypoka Tun ypoka | OcHOBHBIE BH/BI 1eSITeIbHOCTH OcHoBHBIE IIpeamernsbie YY /I MeranpeamerHsie Y'Y [ Hda | fAara
MOHATHUA Ta | ¢aKr
)|
aH
BBEAEHUE . NepBoHayanbHblie XuMmHU4eckme NoHATUA.- 8 yacos
1 XUMUA-4aCTh Ypox Cdopmuposats npencrapnenne | [peamer 3HaTh NOHATHUSA «XUMUsDY, | Ilo3HaBaTeabHbIE:OPTraHU30BbI
€CTECTBO3HAHUSL. OTKPBITHS o npeaMere XxuMuu. U3yunTsb XHMUH, «BELIECTBOY, «IIPOCTOE BaTh JESTEIbHOCT, YMEHHUE
IIpenmer xumumu. HOBOTO 3HAaHUS | NIEpBOHAYAIbHBIEC TOHATHUS O BEIIIECTBA BEIIIECTBOY, «CIOKHOE pabotath ¢ y4eOHUKOM;
Bemectna. BEIIECTBE, XUMHYECKOM MIPOCTHIE U BEIIIECTBOY; MTPaBUiIa MIPOU3BOANUTH MTOUCK
3JIEMEHTE, O MPOCTHIX U CIJIOKHBIE, nosenenus 1 Th npu UHOpMAIH,
CJIOJKHBIX BEIIECTBAX, O TPEX CBOICTBa pabote B kaOuHeTe KoMMmyHuKaTHBHBIE
(hopmax cyIliecTBOBaHHS BEIIIECTB, XHUM. XUMHH. ‘IJIAaHUPOBATH yueOHOe
XUMHYECKOTO 3JIEMEHTa. YMETh | JJIEMEHT U YMeTh IpUBOINTH COTPYJHHYECTBO; BIIA/IETh
OIIMCHIBATh BEIIECTBA, HAXOAUTH | (POPMBI €T0 puUMepbl PU3NIECKUX peybto;
pa3IHuns MEXTy MOHATUSIMHA CYIIECTBOBAHMS: | TEJ, XUM. BEIIECTB, UX PeryasiTuBHBIC: IPHHUMATH
«XUMHYECKHUN IIEMEHT U aTOMBI, MPOCTHIE | (pU3HYecKHre CBONCTRA. y4eOHYI0 3a7a4y;
MIPOCTOE BEIIECTBO. BEIIECTBA U JINYHOCTHBIE: OTBETCTBEHHO
COEJIUHEHMUSL. OTHOCHUTBCS K O0YUEHHIO;
OCO3HAaBaTh IIEHHOCTh
Oe3onacHoro o0pasa >KU3HH.
2 [IpeBpamienus Ypok PaccMmotpets npencraBienue o SIBnenus 3HaTh NOHATHA Ilo3naBaTesibHBIC: YMEHHE
BeecTB. Posp OTKPBITHS (u3NUECKUX U XMMUYECKUX ¢$uzuueckue u XUMUYECKUE U Ha0JIr0/1aTh, A€IATh BHIBOJIB,
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XHUMHUU B )KU3HHU
YCJIIOBCKA.

HOBOI'O 3HaAHMA

SIBIICHUSIX U UX PA3TNYHSIX.
CdopmupoBath
MEepPBOHAYAIILHOE MTOHSATHE O
XUMHYECKOUN PeaKIn.
OnpenenuTh MONI0KHUTEIBHYIO
W OTPUIATEIBHYIO POJIb XHMUK
B )KH3HU YEJIOBEKA.

XUMHYECKUE
(peaxiim)

¢duznueckue

SIBIICHUS, «(XUMHYECKHE
CBOMCTBaY;

YMeTh NpUBOIUTH
MPUMEPBI PU3UYECKUX
TEJ, XAM. BEIIECTB, UX
(hU3UIecKue CBOMCTRA.

POU3BOJUTH TIOUCK
nHpOpMAaITUL;
KoMMyHuKaTHBHBIE:
IJTAaHUPOBATH yueOHOe
COTPYAHHUYECTBO; BIAACTh
pedbio;

PeryasiTuBHBIE: IPUHAMATh
yueOHyI0 3a7a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YIEHUIO;
JEMOHCTPHPOBATD
CIOCOOHOCTH.

3HaKU XUMUYECKUX Ypok BrlyunTh 3HAKU XMMUYECKUX CHUMBOJIBI XUM. | 3HATh XUM. HOHATHE: ITo3HaBaTeIbHbIE:OPIaHU30BbI

JJIEMEHTOB. OTKPBITHS 3JIEMEHTOB U ITO3HAKOMHUTECS C | QJIEMEHTOB. XHUM. JJIEMEHT, CTPYKTYpy | BaTh AEATEIbHOCTb, YMEHHE

Ilepuoanueckas HOBOT'O 3HaHUS | STUMOJIOTHYECKUMHU HavalaMu I1C pabotats ¢ y4eOHHKOM;

Tabanna WX Ha3BaHWH; MO3HAKOMUTHCS C YMeTh Ha3bIBATh: XUM. MIPOU3BOIUTH ITOMCK

.. Menneneesa. [lepuoamueckoit TabmuIei 3JI€MEHTHL. nH(popMaIuy,

(IIT). KoMMmyHnKaTHBHBIE

IJIAaHUPOBATH yueOHOe
COTPYJHHUYECTBO; BIIAIETh
peybio;
PeryasiTuBHBIC: IPHHUMATH
yueOHyI0 3a1a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHHUIO;

XuMHUYECKUe Ypox Hayuutbcs 3anuceiBaTh Xum. popmyna, | 3Hath 3HaKW xumudeckux | Ilo3HaBaTebHBIE: yMEHUE

($hopmybI. OTKPBITHS XUMUYecKue GopMyJibl, YUTaTh | WHIEKCH U 3JIEMEHTOB;_YMETh UNTaTh | HAaOMIOAATh, JeNIaTh BEIBOABI,

OTHOCHUTENbHBIE HOBOTO 3HAaHUS | UX, OTPENENATh HHDOPMAIUIO, | KOI(POUIMEHTHI, | XUMUYECKUe (HOPMYIIHI, MIPOU3BOANTD TTOUCK

aTOMHas U KOTOPYIO HECET XUMHUYIECKast OTHOCHTEJIbHAS | HAXOAWUTh UHQOPMAIHH;

MOJIEKYJIIpHast ¢dopmyna. M3yunTh noHsTHE O aToOMHas OTHOCUTEIbHYIOATOMHYIO0 | KoMMyHHKaTHBHBIE:

MAacCBl. ko3 duLmeHTax U HHACKCaX. Mmaccy 1o [1C IJTAaHUPOBATH yueOHOe

Hay‘II/ITI)CSI HaXO0OUuTh N
BBIYHCJIIATE OTHOCHUTCIIBHBIC
ATOMHBIX U MOJICKYJIIPHBIC
MacCcChI.

COTPYAHUYECTBO; BIAJIETh
peybio;

PeryasiTuBHBIE: IPUHUMATH
yaeOHYI0 3a/1aqy;
JIM4HOCTHBIE: OTBETCTBEHHO
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OTHOCHUTBCS K 00YUCHUIO;
JIEMOHCTPHPOBATH
CIIOCOOHOCTH.

PacueTrl o
XUMHUYECKUM
thopmymam

Ypok
0011EMETOI0IT
OTHYECKOM
HaIIPaBJIECHHOC
™

Hay‘II/ITI)CSI HaXoOUuThb MaCCOBBIC
JOJIM 3JICMCHTOB B BCIIICCTBC,
MacCCOBBIC OTHOIICHUA
OJICMCHTOB

MaccoBas goins
3JIEMEHTA

YMeTh BHIYUCIATH
MacCCOBYIO JIOJTIO
XUMHYECKOTO DJIeMEHTa
o GopmyIe BemecTBa

IMo3HaBaTe/IbHBIE: YMEHUC
HAOJI01aTh, JCJIATh BHIBOJIBI,
MIPOU3BOJUTH TIOUCK
nH(hopMaiuu; GopMyITHPOBATH

OTBETHI; BbIPAXKATHL CBOU MBICIIU.

KoMMyHuKkaTHBHBIE:
TITAHUPOBATh Y4eOHOE
COTPYAHUYECTBO; BIAJIETh
peUblo; aleKBaTHO
BOCTIPHHUMATD PeUb YUUTEII,
PeryasiTuBHbI€e: IPUHUMATD
y4eOHYI0 3a/1a4y; COCTABJIATh
ILUTaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K

00y4eHUI0; IEMOHCTPUPOBATH
CHOCOOHOCTH, MPOSIBISATH
M03HAaBaTEJIbHBIA UHTEPEC.

XapakTepucruka
BEIIECTBA IO €ro

XUMHUYECKOMI
hopmyite

Ypok
00IIIEMETO 0T
OTHYECKOM
HaIPaBJIEHHOC
TH

CucremMaTH3npoOBaTh 3HAHUS O
BEILIECTBE I10 €0 XUM. (hopMyIie

ITo3HaBaTeJIbHBIE: OPIaHU30BbI
BaTbh JESTEIbHOCTh, YMEHHUE
paboTaTh ¢ y4eOHUKOM;
MPOM3BOJUTH TIOUCK
UHQOpMAIHH,
KoMMmyHnkaTHBHBIE
TUTAHUPOBATH y4eOHOE
COTPYIHUYECTBO; BIAJIETh
peusbio;

PeryasiTuBHbIE: TIPUHUMATD
yaeOHYI0 3a/1aqy;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHIO;

IIpakTruueckas

padota Nelllpuembl

Ypok
MIPAKTHKYM

O3HaKOMUTHCSI C JTa0OPATOPHBIM
000pyI0BaHNEM U TIPUEMaAMH

3uate npasuia no Th mpu
pabote B kKabuHETE

ITonaBaTejibHBIE: YMCHHIE
HAOIIONATh U JI€JIaTh BBIBOILI




16

oOpareHus ¢
abopaTOPHEIM

obopynoBanuem. Th.

pabotsl ¢ HuMm, Th.

XUMUH.
YMeTh oOpararbcs:
C XHMM. IOCYJION U
n1a0opaTopHBIM
00opyIoBaHUEM

OpraHU30BBIBATH JACSATEILHOCTD,
yMeHHe padoTaTh ¢ y4eOHHUKOM;
IIPOU3BOJUTH IIOUCK
UHQOpMAIHH,
KoMMmyHnkaTHBHBIE
TTAHUPOBATH y4eOHOE
COTPYZHHUYECTBO; BIAAETh
pedsbio;

PeryasiTuBHbI€e: IPUHUMATD
Y4eOHYIO0 3a7a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHUIO;

8 CrapToBbIil Ypok ITokaszaTe cBOM 3HAHUS YMeTh NpeaocTaBisTh ITo3HaBaTeIbHbIE:OPIaHU30BbI
KOHTPOJIb pa3BUBarOILET CBOIO MH(POPMALHIO BaTh JESTEIbHOCTS,
(KontponbHas 0 KOHTPOJIS KomMmyHHMKaTHBHBIE
pabora Nel) TITAaHUPOBATh Y4eOHOE

COTPYZIHHUYECTBO;
PeryasiTuBHBIC: IPHHUMATH
y4eOHYI0 3a/1a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCUTBHCS K 00yUEHHUIO;
Tema 1 ATOMbl XUMWYECKUX SNNEMEHTOB - 13 yacos
9(1) | OcHoBHbIe cBefieHUs | YPOK [IpuBectu noKa3arenbCTBa, YTO | ATOM, IPOTOHBL, | 3HATH CTPYKTYPY ITo3HaBaTeJIbHBIE: OCBaUBATH
O CTPOCHUH aTOMOB. | OTKPBITHUS 3TUMOJIOTHYECKOE Hayajio HEHTPOHHI, MEPUOTNYECKON CHCTEMBI, | IPHEMBI UCCIIE]l. NESITEIbHOCTH;
HOBOTO 3HAHUS | MOHATHUS «aTOM» (HEACTUMBIH) | 3JEKTPOHBI, UX | (PU3UUECKHUI CMBICI yCTaHaBIUBAaTh NPUYUHHO-
HE COOTBETCTBYET XapaKTepHCTHKa | MOPAIKOBOTO HOMEpa, CJIEJICTBEHHBIE CBSI3U;

JIEUCTBUTEILHOCTH — aTOM
nenauM. M3yuuTs cocTaB atoma u
COCTaB aTOMHOTIO Si7Ipa.

[IOHATUE «HA30TOIBD».
YMeTh onpeaensiTh mno
[1C 3apsg simpa atoma,
YKCII0 TIPOTOHOB,
HEUTPOHOB B sifIpe, o0IIee
YKCIIO 3JICKTPOHOB B
aToMe

KoMMyHUKaTHBHBIE:
TUIAHUPOBATh y4eOHOE
COTPYAHUYECTBO; BIAJIETh
peUblo; aJIeKBaTHO
BOCIIPUHUMATH PeUb YUUTEII,
PeryasiTuBHBIE: IPUHUMATH
yaeOHYIO 3a/1a9y; COCTABIATh
TUTaH OTBETA;

JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K 00yUEHHIO;




17

JIEMOHCTPHUPOBATH
CITOCOOHOCTH, TPOSIBIIATH
MO3HAaBaTEJIbHBIN HHTEPEC.

10(2) | Xumugeckuii Ypok PackpeITh B3anMOCBS3b W3oTomnel, xuM. | 3HaTh MOHATHE KoMMyHnKkaTHBHBIE: yMEHHE
3neMeHT. M3o0Tomnbl OTKPBITHS MIOHSTHUN: IPOTOH, HEUTPOH, 3JIEMEHT. «HU30TOTBDY. pabotats B mape, miIaHUPOBATh
HOBOT'O 3HaHUS | MacCOBOE YHUCIIO. YMeTb onpenensiTh 1o yueOHOE COTPYIHUYECTBO;
[1C 3apan sinpa aToma, BJIaJICTh PEUbIO;
YHCIIO IPOTOHOB, IUTAHUPOBATH YueOHOE
HEHTPOHOB B sipe COTPYZHHUYECTBO; BIAAETh
peublo;
PeryasiTuBHBIC: IPUHUMATh
y4eOHYI0 33/1a4y; COCTaBIISTh
ILUTaH OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHHUIO;
JEeMOHCTPHPOBATH
CIIOCOOHOCTH, TIPOSIBIISITH
II03HABATEJIbHBII UHTE
11(3) | DneKTpOoHBI. Ypok [Ipoanann3upoBarh CTpoEHHE OHepreTuyeckn | 3HaTh MOHATHUS Ilo3naBaTeJIbHBIC:: YMEHUE
Crpoenue OTKPBITHS 3JIEKTPOHHOM 000JI0UYKE aToMa U | € YPOBHH, «OHEPreTHYECKUH CaMOCTOSITETIbHO paboTaTh 10
3IEKTPOHHBIX HOBOTO 3HAHUS | SHEPTETHUYECKUX YPOBHEM. 3EeKTPOHHAS YPOBEHBY, KOPOHUTAIIB. aNrOpUTMY.
000JI04€K aTOMOB. PaccmoTtpeTts cTpoenue opOuTans uin YMeThb COCTABIIATE: KoMMmyHuKaTHBHBIE:
3JIEKTPOHHBIX 000JI0UEK aTOMOB | BJIEKTPOHHOE CXEMBI CTPOEHHS aTOMOB | (IUIAHUPOBAThH YueOHOE
anementoB Ne 1-20. o0Iako. nepBbix 20-TH DIEMEHTOB | COTPYAHUYECTBO; BIAJICTh
CdopmynupoBaTh 3aBeplUIeHHbI | MePUOJMUECKOi CUCTEMBI | PEeUblo; aJleKBaTHO
MIPEJICTABICHUE O 3aBEPIIEHHOM | U J.11.Menneneena BOCIIPUHUMATh PEYb YUUTE,
Y He3aBEPIIEHHOM HEe3aBEPIICHHBIN PeryasiTuBHBIC: IPHHUMATH
JHEPTeTHYECKUX YPOBHSIX. JHEPreTHYECKUI y4eOHYIO 3a7a9y; COCTaBIATh
YPOBEHB IUTaH OTBETA;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K 00yUEHHIO;
JIEMOHCTPHUPOBATH
CIOCOOHOCTH, MPOSIBISATH
T03HAaBaTEJIbHBIM UHTEPEC
12 | DieKTpOHHBIC U Ypok IIpoananu3upoBaTh CTPOCHUE IIpoananuzup- IIpoananuzupoBaTh ITo3naBaTe/IbHBIE: . YMEHUE
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13 | snexTpoHHOTpaduye | OTKPBITHS 3IIEKTPOHHOI 000JI0YKE aTOMa U | OBaTh CTpOe- CTPOEHHE NEKTPOHHOI CaMOCTOSITETIbHO paboTaTh 1Mo
(4-5) | ckue koHpUTYypalUU | HOBOTO 3HAHHS | SHEPTETHYCCKUX YPOBHEH. HHEIJICKTPOH- 0001109Ke aToMa H aNTOPUTMY.
aTOMOB MaJTBIX PaccmotpeTts cTpoenue HOW 000J104KH JHEPTETUYECKUX KoMMyHuKaTHBHbBIE:
MIEPUOOB. 3IIEKTPOHHBIX 000JI0UEK aTOMOB | aTOMa M dHepre- | ypoBHeW. PaccmoTrpeTh IJTAaHUPOBATH yueOHOe
anementoB Ne 1-20. TUYECKHUX CTPOEHHE MEKTPOHHBIX COTPYJHHUYECTBO; BIAJAETh
Cdopmynupoatb YpOBHEH. 000J10YeK aTOMOB pedblo; aNeKBaTHO
MpeIcTaBIeHre O 3aBepiieHHoM | Paccmotperts anemenToB Ne 1-20. BOCIIPUHUMATH PEeUb yUUTEIS,
1 HE3aBEPILIEHHOM CTpOEHHE CdhopmynupoBaTh PeryasiTuBHBIC: IPUHUMATh
JHEPTeTHYECKUX YPOBHIX ANEKTPOHHBIX MIpeICTaBICHUE O y4eOHYI0 3a/1a4y; COCTaBIATh
o0oIrouex 3aBEpIICHHOM H IIJTaH OTBETA;
aTOMOB HE3aBEpIIEHHOM JINYHOCTHBIE: OTBETCTBEHHO
a1eMeHTOB Ne 1- | SHepreTH4ecKuX ypoBHSIX | OTHOCHTBHCS K OOYUEHHIO;
20. JIEMOHCTPHPOBATH
CIOCOOHOCTH, MPOSIBIISITH
MO3HAaBaTEJIbHBIA HHTEPEC
14(6) | Iepuoauyeckas Ypok [Ipoananu3upoBate noustue o | [lepuoanueckuil | 3HaTh NEPUOANUECCKUI ITo3HaBaTeJIbHbIE: OCBAUBATH
cucTemMa OTKPBITHS METATHIECKUX H 3aKOH 3aKOH MIPUEMBI HICCTIE/T. IeITEIhHOCTH,
XAMHUYECKUX HOBOI'O 3HAHMS | HEMETAJUIMYECKUX CBOMCTBAX AN .Mennene- OOBSACHATE: GU3NYECKUI | yCTaHABJIMBATH HPUIMHHO-
3JIEMEHTOB U 3JIEMEHTOB Ha YPOBHE TIEPBOI eBa CMBICJT aTOMHOT'O CJIEJICTBEHHBIE CBSI3U;
CTPOEHHE aTOMOB. (OpMBI HX CYLIECTBOBaHMS — Ha (mopsiaKoBOTO) HOMEpA KoMMyHuKaTHBHbBIE!
ypoBHE aTOMOB. OOBICHUTH XHM. 3JIEMEHTa, HOMEPOB | :IJIAHUPOBaTh yuyeOHOE
MPUYHHBI U3MEHEHUS TpyMI ¥ IEPUOIOB, K COTPYJHHYECTBO; BIIAIETh
METAINTUIECKUX H KOTOPBIM JJIEMEHT peybio; aJIeKBaTHO
HEMETAIUTMYECKUX CBOICTB MIPUHA]ICKUT B BOCIIPUHUMATH PeUb yUUTEIS,
3JIEMEHTOB B MEPHOAAX U nepuoanYeckoi cucreme | PeryasiTuBHbIe: IpUHUMATD
TpyMIax Ha OCHOBE CTPOCHUS UX y4eOHYI0 33/1a4y; COCTaBISTh
aTOMOB. IUIaH OTBETA;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K 00yUEHHIO;
JIEMOHCTPHUPOBATH
CIOCOOHOCTH, TIPOSIBIISITH
M03HaBaTeJIbHbIM UHTEPEC
15(7) | Knaccudukarms Ypok . OOBsACHUTH TPUUMHBI [epuonnueckuit | O0bscHATD: husznveckuii | Ilo3HaBaTeIbHBIE: OCBaNBATDH
XHUM. 2JIEMEHTOB. OTKPBITHS M3MEHEHUS METAJUINYECKUX U 3aKOH CMBICI aTOMHOT'O MIPUEMBI HCCIIEN. IEATENBHOCTH;

3menenue cBONUCTB
3JIEMEHTOB.

HOBOI'O 3HAHUA

HEMETAJUINYECKUX CBOICTB
3JIEMEHTOB B NIEpUOJaX U

.M. Menneneen
a

(mopsimkoBOTO) HOMEpA
XHM. 3JIEMEHTa, HOMEPOB

YCTaHaBJIUMBATH MMPUYUNHHO-
CJICACTBCHHEBIC CBA3H,
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rpymnmnax Ha OCHOBC CTPOCHHSA UX
aTOMOB.

TpyHI U NEPUOIOB, K
KOTOPBIM 3JIEMEHT
[IPUHAJIEKUT B
NIEPUOIUUYECKON CUCTEME

KoMmyHnkaTuBHbBIE:
TNTAHUPOBATH y4eOHOE
COTPYZHHUYECTBO; BIAAETh
peublo; aIeKBaTHO
BOCIIPHHUMATH PeYb yUUTEINS,
PeryasiTuBHbIEe: IPUHUMATD
y4eOHYyI0 3a/1a4y; COCTaBIIATh
IUIaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YIEHUIO;
JEMOHCTPHPOBATD
CIOCOOHOCTH, MPOSIBISITH
M03HABATENIbHBIA HHTEPEC

16(8) | MonHas cBsi3b Ypok [To3HaKOMUTBCS C HOHAMU U Honst 3HaTh NOHSTHS: HOH, ITo3HaBaTebHBbIE: YMCHUE
OTKPBITHS MOHHON XUMHUYECKOH CBS3BIO. TIOJIOKUTENbHBIE | 3apsj HOHA, MOHHAS HaOIIO/IaTh U JIeNAaTh BEIBOBI
HOBOTO 3HaHus | HayuuTbes 3amuChIBaTh CXEMbl | H CBSI3b;_YMETb [IOKA3bIBaTh | OPraHU30BBIBATH ACATEIBHOCTD,
00pa30BaHUs NOHHOW CBS3H OTpHUIIaTeNbHbIE, | 00pa30BaHNE MOHHOM yMeHHe paboTaTh ¢ y4eOHHUKOM;
MEX/1y aTOMaMH TUITUYHBIX HOHHAA CBA3b, CBSI3M HAa TUITMYHBIX MIPOU3BOANUTH MTOUCK
METAJIJIOB U HEMETAJIOB. KO3 QHUIMEHTHI | pUMepax UHQOpMAIHH,
1 UHJEKCBHI. KomMyHukaTuBHbIe
‘IJIAaHUPOBATH yueOHOe
COTPYJHHYECTBO; BIIAIETh
peusbio;
PeryasiTuBHbIe: TPUHUMATD
y4eOHYI0 3a/1a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHIO;
17(9) | KoBanenrtHas Ypox ITo3HakomuThCsl ¢ KOoBaJleHTHOU | KoBanentHas 3HaTh OnpeeIeHHS ITo3HaBaTeJbHBbIE: OCBAUBATH
HETOJISIPHAS CBA3b OTKPBITHS XUMHYECKOH CBA3BIO, HAYUNUTHCS | HEMOJSpHAS KOBaJICHTHOMH CBSI3H, MIPUEMBI UCCIIET. IeATENbHOCTH;
HOBOT'O 3HaHUS | 3aMHCHIBATH CXEMBbI XHUM. CBA3H. BaJICHTHOCTH;, YMETb yCTaHABIUBAaTh IPUUNHHO-
00pa3oBaHMsl KOBaJICHTHON OpunapHas, COCTaBIISITh CXEMY CIIEJICTBEHHBIE CBSI3H;
HETOJISIPHOI CBSI3U ISt JBOHHAs U o0pa3zoBaHus KoMMyHuKaTHBHbBIE:
JBYXaTOMHBIX MOJIEKYI TpOHHAas CBSI3U. | KOBAJEHTHOH IJTAaHUPOBATH yueOHOe
BOAOPOA, a30Ta, KUCIOPOa, ONeKTpoHHast U | HEMOJSPHOM CBS3H, COTPYJHHUYECTBO; BIAIETh
ranoreHoB. CpopmMupoBath CTPYKTYpHAs COOTBETCTBYIOIIHE peybio; aJIeKBaTHO
MIOHSTHE O KPATHOCTU ¢$hopMynbIL. CTPYKTYpHBIC (DOPMYJIBI, | BOCIIPHHUMATH PEUb YUHUTEIIs,
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KOBAJICHTHOM CBSI3H.

OMpeaACIATh KPAaTHOCTDH
CBs3H.

PeryasiTuBHbIE: TIPUHUMATD
y4eOHYI0 3a/1a4y; COCTaBIIATh
IUTaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHIO;
JIEMOHCTPHPOBATH
CITOCOOHOCTH, TPOSIBIIATH
N03HABATEIbHBII HHTEpEC

18 | DuekrpooTpulaTeis | YPOK Cucremarn3upoBath MOHATHS 0 | KoBasleHTHAs 3uaTh noustus: 20, ITo3naBaTe/IbHBIE: OCBANBATH
(10) | Hocth.KoBasieHTHAsT | OTKPBHITHS KOBaJICHTHOM XMMHYECKOM MOJIIpHAst XUM. | CTENeHb OKHCIICHHUS, TIPUEMBI HICCTIE/T. IeITEIhHOCTH;
IoJiApHas CBA3b HOBOT'0 3HaHMA | cBI3H. [lo3HAKOMUTECS C CBs3b, 20 YMETb COCTABJIATH CXECMbI YCTaHaBJIMBATh MPUYIHUHHO-
HOJISIPHOM KOBAJICHTHOM YaCTUYHBIN o0Opa3zoBaHHs CIICCTBEHHBIE CBA3H;
XUMHUYECKOU CBSI3BIO U 3apsn. KOBaJICHTHOH CBsI3H, KoMMyHuKaTHBHBIE:
ANEKTPOOTPULIATENIEHOCTEIO KaK [TOKa3bIBaTh CMEIICHNE TUITAHUPOBAThH Y4eOHOE
Mepoﬁ HEMCTAJNIMYHOCTHU BHCKTpOHHOﬁ IIJIOTHOCTH. COTPYAHHUYECTBO, BIaACTh
aneMeHToB. HayauThest pEYbI0; aIeKBaTHO
3aIACHIBATH CXEMBI BOCIIPUHUMATH PeUb yUUTETS,
00pa3oBaHMsI MOJIEKYJI PeryasiTuBHBIC: IPHHUMATH
OMHAPHBIX COCTUHEHUH yueOHYI0 3a]]auy; COCTaBIISTh
3JIEMEHTOB-HEMETAJLIOB. TUTaH OTBETA;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCUTBCS K 00yUEHHUIO;
JIEMOHCTPHUPOBATH
CIIOCOOHOCTH, TIPOSIBIISTH
M03HAaBaTEeJIbHbIA HUHTEPEC
19 | Meramnueckas Ypok PaccmotpeTs mpenctaBienne o | Metamimdeckass | 3HATh TOHATHS: XUM. ITo3HaBaTebHBIE: OCBAaUBAThH
(11) | cBs3p OTKPBITHS METAIITNYECKOH CBSI3H. CBSI3b, CBSA3b METAJNINYECKAsL: MIPUEMBI HCCIIEN. IEATENBHOCTH;
HOBOTO 3HaHud | IIpoaHanu3npoBaTh Ha ee 000011IeCTBIEHH | YMETh ONPEAEISATh: THII yCTaHaBJIUBaTh IPUUYUHHO-

MpUMEpPE SIUHYIO TPUPOTY
XUMHUYECKHUX CBI3EH.

bI€ AJIEKTPOHBI.

XVM. CBSI3H, COCTABIISTh
CXeMBbI 00pa30BaHus
CBSI3H.

CIIEJICTBEHHBIE CBSI3U;
KoMmyHnkaTuBHBIE:
IJTAaHUPOBATH yueOHOe
COTPYJHHYECTBO; BIIA/IETh
peybto; aJIEKBaTHO
BOCIIPUHUMATh PEUb YUUTEI,
PeryasiTuBHBIC: IPHHUMATH
yueOHYI0 3aJauy; COCTaBIIATh
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IUTaH OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUEHHIO;
JEeMOHCTPHPOBATD
CIOCOOHOCTH, MPOSIBISITH
MO3HABATEJIbHBIM UHTEPEC

20 | OGoOmIeHHE U Ypok CucreMaTH3upOBaThH XapaKTepru30BaTh: XUM. Ilo3naBaTeJibHBIE: YMEHHE
(12) | cucremaruzanms 00IIEMETON0N | M3YYEHHBI MaTepral o anemenThl (0T H 1o Ca) HaOII0IaTh U JIeNaTh BEIBOABI
3HaHUH 110 TeMe OTHYECKOH CTPOEHHUH aTOMa, BUAAX Ha OCHOBE MX IIOJIOKEHUSI | OPraHW30BBIBATH JESTEIBHOCTD,
ATOMBI XUM. HaIpaBJICHHOC | XUMHYECKOH CBA3H. B IEPUOIMYECKON yMeHue padoTaTh ¢ y4eOHUKOM;
3JIEMEHTOB. ™ CUCTEME MIPOU3BOAUTD MTOUCK
J.M.MenneneeBa u UHQOpMAIHH,
ocoOeHHocTel cTpoernss | KoMmMyHuKaTHBHbIE
HX aTOMOB. :IJTAaHUPOBATh yueOHOe
COTPYJHHYECTBO; BIAIE€Th
peublio;
PeryasiTuBHbIe: IPUHUMATD
y4eOHYI0 3a/1a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0YUEHHIO;
21 | KonrponbHas pabora | Ypok KonTposnb 3HaHui 1 yMeHHI YMeTb OOBSICHATD Ilo3naBaTeJIbHBIE: OPIraHU30BEI
(13) | Ne2 mo Teme ATOMBI | pa3BHUBAIOIIET | yYAIIUXCSA IO TeME «ATOMBI 3aKOHOMEPHOCTH BaTh JAESATEIbHOCTh, YMEHUE
XHUM. 3JIEMEHTOB. 0 KOHTPOJIA XMUMUYECKUX JIEMEHTOBY» HM3MEHEHUS CBOICTB pabotats ¢ yueOHHKOM;
3JIEMEHTOB MaJbIX KoMMmyHuKaTHBHBIE
MIEPHUO/IOB U IIIaBHBIX ‘IJIAaHUPOBATH yueOHOe
MOJITPYTIIT; OIPEACIAT COTPYJIHUYECTBO;
THUII XUMUYECKOH CBs3U B | PeryasiTuBHbIE: IPUHUMATH
BEIIIECTBE yaeOHYI0 3a/1aqy;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHUIO,
yMeHue padoTaTh ¢ TECTOM;
(hopMUpOBaHUE HaBbIKA
CaMOIIPOBEPKU M CAMOOLIEHKHU.
Tema 2 MpocTtble BewecTsa —7 4acos
22(1) | IIpocteie BenmiecTBa — | YpOK [IpoBectn ananu3 koHTponbHOU | Puznyeckue 3uate OOuue Ilo3naBaTesibHBIE:
METaJLIBL pedaexkcun u | pabotsl. I[loBTOpUTH CBOMCTBaA ¢du3nyecKne CBOHCTBA HaOJI10/1aTh U JIeN1aTh BHIBOJBI
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OTKPLITUA
HOBOT'O 3HAHUA

0COOEHHOCTH CTPOCHHS aTOMOB
METAJIOB ¥ METAJUTHYCCKYTO
CBs3b. I103HAKOMHUTECS C
o0IMMH (PU3HYECKUMHU
CBOMCTBAaMU METAILIIOB.

MECTaJIJIOB:
KOBKOCTb,
MJIACTHYHOCTD,
TATYYECTh,
MeTaJUTHUEeCKUI
0JIECK, DIIEKTPO-
u

MeTaJuIOB, 0COOEHHOCTH
CTPOCHHUS UX aTOMOB.
YMeTh XapakTepru30BaTh:
CBsI3p MKy COCTAaBOM,
CTPOEHUEM U CBOMCTBAMHU
MPOCTHIX BELIECTB
METAJLIOB

OpraHU30BBIBATH JACSATEILHOCTD,
yMeHHe padoTaTh ¢ y4eOHHUKOM;
IIPOU3BOJUTH IIOUCK
UHQOpMAIHH,
KoMMmyHnkaTHBHBIE
TTAHUPOBATH y4eOHOE
COTPYZHHUYECTBO; BIAAETh

TEIUIOIPOBOJIHO peybto;

CTb. PeryasiTuBHbI€e: IPUHUMATD
Y4eOHYIO0 3a7a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHUIO;

23(2) | Ipocteie BemecTBa — | YPOK CucreMaTH3UpOBaTh U brnaropognsie 3HaTh 0OCOOCHHOCTH Ilo3naBaTeJibHBIE:
HEMETaJlIbl. OTKPBITHS MIOBTOPUTH OCOOEHHOCTH rassl, CTPOEHUSI aTOMOB HaO0JI01aTh U A€aTh BHIBOIBI
AnnoTponusl. HOBOT'O 3HaHUS | CTPOEHUS AaTOMOB HEMETAJUIOB M | aJUIOTPONHS U HEMETAJIOB, COCTaB OpraHHU30BbIBATH JEATENBHOCTD,

KOB&JICHTHYIO HEHOJISIPHYIO JIJIOTPOIIHBIE BO3/yXa, YCIOBHS yMeHue padoTaTh ¢ y4eOHUKOM;
CBSI3b, IIOJIOKCHUE HEMETAJUIOB | BUIOM3MEHEHHS | PEAaKLUHU FOPECHUS U ee MIPOU3BOJUTH IIOUCK
B [IC. ITo3HakoMHUThCS C (xucnopon u IIPEKpallEeHUs Y METh UHQOpMAIHH,
(U3NYECKUME CBOWCTBAMU 030H, (ochop XapaKTepU30BaTh: KoMmmyHukaTuBHbIE:
HEMETAIJIOB. KpacHbIH U CBsI3b MEXY COCTaBOM, :IJTAHUPOBATh yueOHOe
OenbIi, aMa3 U | CTPOCHUEM U CBOWCTBAMH | COTPYJHHYECTBO; BIAJIETh
rpagur). MIPOCTHIX BEILIECTB peybio;
HEMETAJIOB. PeryasiTuBHbI€e: IPUHUMATD
yueOHyI0 3a1a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0YUEHHIO;

24(3) | KomuuectBo Ypok CdhopmupoBats MOHTHE O Komnuuectso YMeHHUe BEIYHCHATD: Ilo3naBaTeJIbHBIC:. YMEHUE
BEIIIECTRA. OTKPBITHS KOJIMYECTBE BEIIECTBA U BEIIECTBA, KonmdecTBo BemecTBa o | paboTars B IpyIiie, yMeHUE
Monspnas macca. HOBOT'O 3HAHUS | EAMHMIIAX €0 U3MEPEHHUS: MOJIb, YUCIIO Macce, Maccy 110 CaMOCTOSTENBbHO PaboTaTh MO

MOJIb, MOJIb, KMOJIb. 3ydnTh ABorazpo. KOJIMYECTBY BEIIECTBA, aNropuTMy.

MIPEJICTaBICHUE O TOCTOSIHHOM
Asaranpo. OOBSICHUTH
B3aMMOCBSI3b (DU3HKO-
XUMHYECKUX BEJTUYHH: MAaCCHI,
KOJINYECTBA U YMCIIA YACTHII.

YUCITY YaCcTHII.3HATh
HOHATHUA: MOJIb, YHUCJIO
ABarajpo.

KoMmyHnkaTuBHBIE:
TUTAHUPOBATH Y4eOHOE
COTPYJHHUYECTBO; BIAIETh
peybto; aJIEKBaTHO
BOCIIPHHUMATH PEYb YUUTEIS,
PeryasiTuBHBbIE: IPUHUMATD
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yueOHYI0 3a7auy; COCTaBIST
IJIaH OTBETA;

JInYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHUIO;
JIEMOHCTPHPOBATH
CITOCOOHOCTH, TIPOSIBIIATH
MO3HAaBaTEJIbHBIM UHTEPEC

25(4) | MonsipHblii 00beM Ypok CdhopmupoBats MoHSTHE O Monspablit YMeTb NpOoU3BOIUTH Ilo3naBaTeJIbHBIE:: YMEHUE 23.
rasoB. OTKPBITHS MOJISIPHOM, MIJITHMOJISIPHOM, 00BeM, pacyeTsI ¢ paboTars B Tpymie, yMeHHe 11
HOBOTO 3HAaHUS | KIJIOMOJISIPHOM OOBEMOB T'a30B | HOpMaJIbHEIE HCTIONIb30BaHUEM CaMOCTOSITETTFHO PaboTaTh MO
U eIMHUIAX WX U3MEPCHHUS: YCIIOBUSL. mousatuii N, M, Vim, Na aITOPUTMY.
JI/MOJIb, MJI/MOJb, KoMMyHuKkaTuBHbBIE:
M /kMoitb. Hayunthes TUITAHUPOBAThH Y4eOHOE
MIPOM3BOANTD PACUETHI C COTPYJTHUYECTBO; BIIA/IETh
WCTIONB30BaHUEM TMOHATHH N, M, peUbIo; aIeKBaTHO
Vm, Na BOCHPHUHUMATh PEYb YUUTEIS,
PeryasiTuBHBIE: IPHHUMATH
y4eOHYI0 33/1auy; COCTaBISTh
TUTaH OTBETA;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHHUIO;
JEMOHCTPHPOBATH
CIIOCOOHOCTH, TIPOSIBIISTH
MO3HABATEILHBIA UHTEPEC
26(5) | Pemenue 3amau mo Ypok ®opmMUpOBaTh YMEHUS KonugecTro YMeTh IpOU3BOJIUTH ITo3HaBaTe/bHBIE: YMEHUE
TeMe KOJIMYEeCTBO OO0IIEMETO/I0N | TPOU3BOJIUTH PACUETHI C BEIIeCTBa pacueTsl ¢ CaMOCTOSITETIbHO paboTaTh 1Mo
BEIIECTBA. OTHYECKON WCIIONIb30BAaHUEM MOHATHIA N, M, HCIIOJIb30BaHUEM AITOPUTMY, HaBBIK
HampaBiaeHHOC | Vm, Na moustuii N, M, Vm, Na CaMOIIPOBEPKHU U CAMOOIIEHKH.
™ KoMMyHUKaTHBHBIE:

TUIAHUPOBATh y4eOHOE
COTPYTHUYECTBO; BIIA/ICTh
peUblo; aJIeKBaTHO
BOCIIPUHUMATH PeUb YUUTEII,
PeryasiTuBHBIE: IPUHUMATH
yaeOHYIO0 33a/1a49y; COCTABISATh
TUIaH OTBETA;
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JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUEHHIO;
JIEMOHCTPHPOBATh
CIOCOOHOCTH, MPOSIBISITH
TI03HABATEIbHBIA HHTEPEC

27(6)

O600mienue u
CUCTEMAaTH3aLus
3HaHUH O IIPOCTHIX
BEIIECTBAX.

Ypok
00111EMETO 10T
OrM4eCcKou
HanpaBjIeHHOC
TH

['pynmmpoBats, BEIIENATS,
aHAJIM3UPOBATB,
CHUCTEMAaTU3UPOBATh 3HAHUS U
ymenwust o teme «lIpocteie
BEIIeCTBa»

KonmuectBo
BEILECTBA

28(7)

Konrponbhas pabora
Ne3 no Teme
IIpocTsle BemecTna.

Ypok
pa3BUBAIOIIET
0 KOHTPOJIS

KoHntposnb 3HaHMi 1 yMeHU 1O
teme «IIpocTelie BemecTBay

3HaTh noHATUA «MONbY,
«MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEMY.
YMeTb BBIYUCIIATH
KOJINYECTBO BEILECTBA,
Mmaccy, 00beM 110
U3BECTHOMY KOJHYECTBY
BeIeCTBa. Macce, 00beMy

ITo3naBaTeJbHBIE: YMECHUE
Ha0JI01aTh U A€1aTh BHIBOIBI
OpraHU30BBIBATH JACSATEILHOCTD,
yMeHHe paboTaTh ¢ y4eOHUKOM;
MIPOU3BOJUTH IIOUCK
UHQOpMAIHH,
KommyHukaTuBHblie
TUITAHUPOBAThH Y4eOHOE
COTPYZHHYECTBO; BIAAETh
pedbio;

PeryasiTuBHble: IPUHUMATD
y4eOHYIO0 3a7a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHHUIO;

IMo3naBartejbHBIE: YMEHHE
CaMOCTOSTENBHO paboTaTh MO
AJITOPUTMY, HaBBIK
CaMOIIPOBEPKH U CAMOOIICHKH.
KoMMyHHKaTHBHBIE:
aJIeKBaTHO BOCIIPUHUMATEL pEYb
YUHTES,

PeryasiTuBHbIE: TIPUHUMATD
yaeOHYIO0 33a/1a49y; COCTABISATh
TUTaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHIO;
JEMOHCTPHPOBATD
CIOCOOHOCTH, MPOSIBISATH
NI03HABATEJIbHBII HHTEpEC

Tema 3 COEAUHEHUA XUMUYECKUX S/IEMEHTOB —154acos

29(1) | CrerneHb OKHCIIEHUS.

Ypok

‘ CdopmupoBath MOHATHE O

‘ CreneHb

YMeTh onpenensiaTh

‘ Ilo3naBaTesibHbIE: YMCHHE
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pednekcun u
OTKPBITHS
HOBOT'O 3HAHHSI

CTCIICHU OKHCJICHUA. Hay‘II/ITI)CSI

HaXOIWUTh CTETICHH OKUCIICHUS
o opmyre BemecTa u
COCTaBIAATH (YOPMYJIBI
OMHAPHBIX COCIUHEHUIA 10
CTETIeHN OKHUCIICHHS.
[To3HaKOMUTBCS C HaYalaMu
HOMEHKJIATYphI Ha TIpUMEpE
OMHAPHBIX COCTUHCHUIA.

OKHCJICHUS,
OMHapHBIC

COCJIMHCHMSI,
XUMHYECKas

HOMEHKJIaTypa.

CTETIeHb OKUCIICHHS T10
I1C, mo popmyme
OMHAPHOTO COCTMHCHHUS 1
COCTaBIISATH (HOPMYJIBI
OMHAPHBIX COCTUHECHUH
O CTETCHU OKUCIICHHSI.

CaMOCTOATCIIBHO pa6OTaTI) oo
AJITOPUTMY, HABBIK

CaMOMPOBEPKHU M CAMOOIICHKH.

KoMmyHnkaTuBHBIE:
IJTAaHUPOBATH yueOHOe
COTPYZHHUYECTBO; BIAAETh
PEeublo; aJIeKBaTHO
BOCIIPHHUMATH PEYb yUUTEINS,
PeryasiTuBHbI€e: IPUHUMATD
y4eOHYI0 33/1a4y; COCTaBISATh
IUIaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YIEHUIO;
JEMOHCTPHPOBATD
CIOCOOHOCTH, MPOSIBIISITH
M03HABATENIbHBIA HHTEPEC

30(2)

Bbunapuslie
COEJIMHEHMUSL.
Jleryune
BOJIOPOJHBIE
COEJIMHEHMUS.

Ypok
OTKPBITHUSA
HOBOT'O 3HAHUS

ITosHakoMUTECS C HavallaMU
HOMEHKJIaTyphI Ha IpUMepe
OMHAPHBIX COCAMHEHUI

bunapusie
COETUHEHHUS,
XUMHYECKas

HOMEHKJIaTypa.

YMeTb onpeneisiTh
CTCIICHb OKUCJICHUS 110
I1C, o popmye
OWHAPHOTO COCTMHEHHS 1
COCTaBIISITH HOPMYJIBI
OMHAPHBIX COCIMHEHUI
10 CTETIEH! OKHCIICHHS

ITo3HaBaTebHBbIE: YMCHUE
CaMOCTOSITETIbHO paboTaTh 1Mo
allTOPUTMY, HaBBIK

CaMOIIPOBEPKH U CAMOOLICHKH.

KoMMyHHKaTHBHBIE:
‘IJIAaHUPOBATH yueOHOe
COTPYIHHYECTBO; BIAJICTh
peUblo; a1eKBaTHO
BOCIIPpUHUMATH PEYb YUHTEIIA,
PeryasiTHBHBIE: IPUHUMATH
y4eOHYI0 3a1a4y; COCTaBIISTh
IUIaH OTBETA;

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCS K O0YUCHHIO;
JIEMOHCTPHPOBATH
CIOCOOHOCTH, TIPOSIBIISITH
TI03HABATEIbHBIA HHTEPEC

31(3)

Oxcuabl

Ypok
OTKPBITHS

Paccmotpets nmonsitre 00
okcuaax. Hayuntsca

OKcupl,
CTEICHb

3HATE HOHSITHA: CIIOKHEIE
BEIIECTBA, X

ITo3naBaTeabHBIE: YMEHUE
HaOJIr0/1aTh U J1eN1aTh BHIBObI
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HOBOI'O 3HaAHMA

3aMUChIBATh (DOPMYIIBI OKCHIOB
IO C. 0. M , Ha0OOPOT,
OTIPEETIATH C.0. TI0 hopMyIe.
3aKpenuTh Ha OKCHJIaX 3HAHUE
XUMHYECKON HOMEHKIIATYPBI
JUTSE OMHAPHBIX COETMHEHUI.
ITIpon3BOAUTE pacyeTh ¢
HCIIOJIb30BaHUEM (DOPMYIT
OKCH/JIOB.

OKHCJICHUA,
XHUM.
HOMECHKJIaTypa

KJ1acCU(UKALHIO.

YMETh OnpeeIsTh:
CocTaB BeIECTB 10
bopmyne

YMeTh Ha3BIBATH OKCHIBI

OIPEACIATh:
Cocras BEILIECTB 110

bopmyne

OpraHU30BBIBATH JACSATEILHOCTD,
yMeHHe padoTaTh ¢ y4eOHHUKOM;
IIPOU3BOJUTH IIOUCK
UHQOpMAIHH,
KoMMmyHnkaTHBHBIE
TTAHUPOBATH y4eOHOE
COTPYZHHUYECTBO; BIAAETh
pedsbio;

PeryasiTuBHbI€e: IPUHUMATD
Y4eOHYIO0 3a7a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K 00YUCHUIO;

32(4) | OcuoBanwust Ypok [To3HAaKOMHUTBCS C COCTABOM, lMunpokcun-voH, | 3HaTh Ilo3naBaTe/IbHBIE:. yMEHUE
OTKPBITHS Ha3BaHWSMU, KIaccu(uKauend | OCHOBaHUS, CHUMBOJIUKY: (hOPMYJIBL, paboTaTh B IpyIe, yMeHHE
HOBOTO 3HAHUS | M MPEACTABUTEISIMU Ki1acca KaueCTBEHHbIE COCTaB U Ha3BaHU CaMOCTOSITETIbHO paboTaTh 1Mo

ocHoBanuil. [IponomxuTh peakiuu, OCHOBaHMI1 ANTOPUTMY.

(hopmupoBaHue 3HaHMIA 00 AHJUKATOPBL: YmMmeTh KoMMyHHuKaTHBHBIE:

HMOHAX Ha MPUMEpPE CIIOKHBIX JIAKMYC, Ha3bIBaTh:OCHOBAHUS; IJIAaHUPOBATH yueOHOe

MOHOB. PaccMOTpeTh pa3nnune | METUIIOBBIH OTIPEAETATH MIEJIOUb C COTPYJIHHYECTBO; BIIA/IETh

MEX[y 3apsJamMHu HOHOB H C.O. OpaH’KeBBIH, MTOMOILBIO KAYECTBEHHON | Peublo; aJIeKBaTHO

Cdopmuposats npeacrapiienue | peHonpTanienH. | peakiuu BOCIIPUHUMATH PEYb YUUTEIS,

0 Ka4eCTBEHHBIX PEaKIHsIX Ha PeryasiTuBHbBIE: IPUHAMATD

puUMepe IesI0ueil. yueOHyI0 3a7auy; COCTaBIISAT
IUIaH OTBETA;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0YUEHHIO;
JEeMOHCTPUPOBATD
CIOCOOHOCTH, TIPOSIBIISITH
M03HaBaTeJbHbIM UHTEPEC

33(5) | Kucnotsr. Ypok [To3HaKOMHTBCS C COCTAaBOM, Kucnorsl, YMeTh pacnio3HaBaTh Ilo3naBaTeJIbHBIE:: YMEHUE
OTKPBITHS Ha3BaHHUSMU, KJIACCU(DUKAMEH | KHCIOTHBIC OTIBITHBIM ITyTEM: pabotarts B rpymie, yMeHue
HOBOTO 3HAHUS | M MIPEJCTaBUTEISIMH KIIACCOB OCTaTKH, PacTBOPHI KHUCIIOT U CaMOCTOSITETIbHO paboTaTh 110

kuciot. [ponomxuTs CIIOJKHBIE hiesoveid, Ha3bIBaTh AITOPUTMY.

3HAaKOMCTBO CO CJIO0>XHBIMH
HOHaMHU Ha MpUMEpPE KUCIIOTHBIX
OCTaTKOB

MIpOCTBIC UOHEIL.

KHCJIOTBI.
3HaTh XUM.
CHUMBOJIUKY:(hOPMYJIBI,

KoMmyHnkaTHBHBIE:
TUTAHUPOBATh y4eOHOe
COTPYIHHUYECTBO; BJIAAETh
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KHCJIOPOJICOACPIKAIIMX KHCIIOT.
[Ipomomxuts hopMupoBaTh
3HAHUSI O PA3INIHIX MEXKITY
3apsiiaMi HOHOB H C.O.
3JICMEHTOB, 00 WHIMKATOPAX.

COCTaB U Ha3BaHUA
KHUCJIOT

peublo; aleKBaTHO
BOCIIPHHUMATD PeUb YUUTEI,
PeryasiTuBHbIe: IPUHUMATD
yueOHYI0 3a7auy; COCTaBISTH
IUIaH OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTHCS K 00YUEHHIO;
JEeMOHCTPHPOBATD
CITOCOOHOCTH, TIPOSIBIIATH
M03HABATENIbHBIA HHTEPEC

34(6) | Comm. Ypok [To3HaKOMUTH yUaIuxcs ¢ Comnn, 3HaTh XUM. CUMBOJIUKY: Ilo3naBaTeJbHBIC:: YMEHHE
OTKPBITUSA COCTaBOM M Ha3BaHUSIMU COJIEH. | HOMEHKJIATypa (hopMyJIbl, COCTAB U paboTaTh B rpyIIe, yMeHUe
HOBoro 3HaHUA | [Ipogomkuts hopmupoBaHme COJICH. Ha3BaHUs COJIEH. CaMOCTOSITETFHO PaboTaTh MO
YMEHHH pa3nnyaTh Ha TUCHME YMeTh Ha3bIBATH:COIH. aNTOPUTMY.
3apsAabl HOHOB U C.0. DJIEMEHTOB. KomMyHuKaTuBHbBIE:
Havatb 3HaKOMUTH y9amuxcs ¢ TITAaHUPOBATh Y4eOHOE
TeHETUYECKIUMH PSIaMU COTPYJTHUYECTBO; BIIA/IETh
METAJIJIOB U HEMETAJIOB. peubio; aJIeKBaTHO
BOCIIPpUHUMATH PE€Yb YUHTEIIA,
PeryasiTuBHBIE: IPUHUMATH
y4eOHYI0 33/1a4y; COCTaBIISITh
TUTaH OTBETA;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K 00YUEHUIO;
JIEMOHCTPHUPOBATH
CIIOCOOHOCTH, TIPOSIBIISTH
NIO3HAaBaTEIbHBIA UHTEPEC
35(7) | OcHOBHBIE KIaCCHI Ypok [ToBTOpPHUTH, 060OIHUTE U Ywmeth npenenath: coctap | Ilo3HaBaTenbHbIE: . yMEHUE
HEOPraHUYECKUX 0O0IIIEMETO/I0NT | CHCTEeMATHU3UPOBATh 3HAHUS BEIIIECTB 10 hopMyIIe, paboTaTh B IrpyIre, yMeHUue
BEIIECTB. Orn4ecKon YMEHHS O C.O., CIIOKHBIX MIPUHAIEKHOCTD CaMOCTOSITETIbHO paboTaTh 110
HaIPaBJIEHHOC | BELIECTBAaX U MX BEIIECTBA K ITOPUTMY, YMEHHE paboTaTh ¢
TH KJIACCU(UKAITIH. OIIpELIEIEHHOMY KJIacCy y49e0HHKOM, CIIPaBOYHHKAMH,

COCIMHEHHMI, CTEIICHb
OKHCJICHMS 3JIEMCHTOB B
COSJUHCHHH.

SHUIUKIIONIEAUSIMHU | T.II. yMEHHE
00001aTh, KI1acCUPUINPOBATS,
JIeTIaTh BBIBOJIBI.
KoMMyHHKATHBHBIE
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IUTaHUPOBAThH YUeOHOE
COTPYIHUYECTBO; BIAJCTh
pedbio;

PeryasiTHBHBIE: IPUHUMATH
yueOHyI0 3a1ady;
JIMYHOCTHBIE. OTBETCTBEHHO
OTHOCHTHCS K 00YUEHHIO;

36(8) | AMopdHbIe 1 Ypok CdopmupoBath MoHsTHE O TBepabie 3HATh TUIIBI ITo3naBaTeqbHbIE: OCBAUBATH
KPUCTAIUTHYECKUE OTKPBITHS KPUCTAIUTMYECKOM 1 aMOp(hHOM | BEIIeCcTBa: KPUCTAILTHYECKAX MIPUEMBI FICCTIe/I. IeATEIbHOCTH;
BEIIIeCTRA. HOBOTO 3HAaHHUS | COCTOSTHUM TBEP/BIX BEIIECTB. amop¢HBIE U pemnieTox. Y MeThb yCTaHaBIUBATh MPUINHHO-

[To3HaKOMHTHCS C TUITAMH KPUCTAJUIMUECK | HA3BIBATh MIPUMEPHI CJICICTBCHHBIC CBS3H;
KPHUCT. PEIIETOK, UX ue. BEIIIECTB C Pa3HBIMHU KoMMyHuKkaTuBHbBIE:
B3aMIMOCBSI3BIO C BHJIAMHU Kpucramimaeck | tunamu TTAaHUPOBAThH Y4eOHOE
XHM.CBSI3M M X BIUSTHHEM Ha Ve PelIeTKH: KPUCTAILTHYECKUAX COTPYJTHUYECTBO; BIIA/IETh
(m3UYEeCKUe CBONCTBA BEILICCTB. | aTOMHBIC, PEUIeTOK, UX PU3UYECKHE | PEUblO; aJCKBATHO
OOBACHUTH 3aKOH ITOCTOSHCTBA | MOHHBIE, CBOICTBA. BOCHPHUHUMATh PEYb YUUTEIS,
cocrasna. METaJTHIEeCKHE PeryasiTuBHBIE: IPHHUMATH
u y4eOHYI0 33/1auy; COCTaBISTh
MOJICKYJISIPHEIE. TJ1aH OTBETA;
3akoH JINYHOCTHBIE: OTBETCTBEHHO
TIOCTOSIHCTBA OTHOCHUTBCS K 00YUCHHUIO;
cocTana. JIEMOHCTPHUPOBATH
CIIOCOOHOCTH, TIPOSIBIISTH
MO3HABATEILHBIA UHTEPEC

37(9) | Yucreie BemectBa U | Ypok PaccMoTpeTs nonsitue o yuctom | Yucteie 3Hath 3HayeHNe cMeceil B | [lo3HaBaTenbHbIE: OCBABATh
cMecu. Paznencnue OTKPBITUS BEIIIECTBE U CMECH BEIIECTB. BEIIlECTBA U MPUPOC U KUZHH MIPUEMBI UCCIIEA. NEATEIHHOCTH;
cMeceH. HOBOTO 3HaHUs | PacKpbITh 3HaUeHUE cMecei B cMecH, 0co00 YeIJI0BEKa, CIIOCOOBI yCTaHaBJIUBATh IPUUYUHHO-

TIPUPOJIE U )KU3HHU YETIOBEKA. YUCTHIC pa3aeneHus cMeceH. CJICICTBCHHBIC CBSI3H;

[To3HaKOMHTHCS CO CITOCOOaMHU | BEIIECTBA. KoMMyHUKaTHBHBIE:

pasneneHus cMecei. ®us. BIEHUS. TUIAHUPOBATh y4eOHOE
Juctumisnus, COTPYAHUYECTBO; BIAIETh
WJTU TICPETOHKA. peUbIo; aIeKBaTHO
Kpucrammzarm BOCIIPUHUMATH PeUb YUUTEII,
U PeryasiTuBHBIE: IPUHUMATH
BBITIAPUBAHUE. yaeOHYIO0 33a/1a49y; COCTABISATh

DuUIbTpOBaHUE.

IIJIaH OTBETA,
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Bosronka. JIMYHOCTHBIE: OTBETCTBEHHO
OtcranBaHue. OTHOCHTHCS K 00YUEHHIO;
HenurenpHast JIEMOHCTPUPOBATH
BOpOHKa. CHOCO6HOCTI/I, IMPOABJIATH
TMO3HABATCIIbHBIM MHTCPEC
38 | IlpakTuueckas Ypok Hayuutbcs nmpocTeimmm YMeTrh oOpamarhses: IlonaBaTesibHbIE: YMECHHE
(10) | pabora Ne2 MPAKTUKYM crocobam pasjieieHus C XUM. MTOCYION U HaOJIF01aTh U JICJIaTh BHIBOIBI
Ouncrtka cMeceil — BhITapUBaHUIO, 1a00paTOPHBIM OpraHU30BBIBATH
MIOBAPEHHOM COJH. OTCTaMBaHUIO, 000pyI0BaHUEM. NesITeIbHOCTD, yMEHUE
(bUIBTPOBAHUIO. YmMmeth HaOMIOATD, paboTaTh ¢ yueOHUKOM;
[Tpomomxuts hopmMupoBanue JieNaTh 3a1nucu IPOM3BOJIUTH MTOMCK
yMEHHUS HaOJII01aTh U IeTaTh HaAOIOIeHUH U uHpopMaIuuy,
BBIBOJIEI. TpanchopmupoBaTh BBIBOJIBI. KoMMmyHuKaTHBHBIE
3HAHUS 0OpaIIeHUs C :IJITAHUPOBAThH ydeOHOe
1a00paTOPHBIM COTPYAHUYECTBO; BIIA/ICTh
00opynoBaHUEM B peubo;
MPAKTUICCKUE YMCHHS. PeryasiTuBHBIE: IPUHUMATH
y4eOHyI0 33/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;
39 | MaccoBas u Ypok Ha ocnose MaccoBas YMeHHE BBIYUCIATH ITo3HaBaTeIbHBIE: YMEHHE
(11) | obvemHuas moJist OTKPBITHS c(hOpMHUPOBAHHOTO B Kypce J0J1s IPUMECH. | MAaCCOBYIO M OOBEMHYIO | CAaMOCTOSITEIBHO paboTaTh 110
KOMITOHEHTOB B HOBOTO MaTeMaTHKH TOHATHS «JacTh | OO0beMHas JIOJTEO TIPUMECEH. QITOPUTMY, HaBBIK
CMECH. 3HaHUS OT 11e710T0» c(hOPMHUPOBATH TOJISL. CaMOIIPOBEPKHU U

YHHUBEPCAJILHOE pacyeTHOE
MOHATHE «10J1s1». OTHECTH
TIOHATHUE JTOJIST K XUMHUECKUM
BEIIECTBAM U PACCMOTPETh
TaKyl0 pa3HOBHIHOCTH €TO0,
KaK JI0JIsl IPUMECH.

CaMOOLIEHKHU.
KommyHukaTuBHbIE:
:TJTAHUPOBATh ydeOHOe
COTPY/AHUYECTBO; BJIA/IETh
peublo; aIeKBATHO
BOCIIPHHUMATh peUb yUUTEIS,
Pery1siTUBHBIE: IPHHAMATH
y4eOHYI0 3a/1a4y; COCTABIISATh
IUIaH OTBETA,
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JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;
JIEMOHCTPUPOBATH
CIIOCOOHOCTH, MPOSIBIIATH
MT03HABATEJIbHBI HHTEPEC

40 | Pacuersl, Ypok Cdopmuponatb MaccoBas YMeHue BbIYUCTATH Ilo3HaBaTeIbHBIE: YMECHUE
(12) | cBszanHBIC C O0IIEMETON0 | YHHUBEPCAIBHOE PACYETHOE JI0J1s IPUMECH. | MAaCCOBYIO M OOBEMHYIO | CAMOCTOSITEIIBHO paboTaTh 110
HOHATUEM JIOJIH. JIOTUYECKOH | MOHATHE «10iis». OTHECTH ObbemHas JIOJII0 TIpUMeECeH. QITOPUTMY, HaBBIK
HAIIPABJICHHO | MOHATHUE J10JI1 K XUMHUYECKUM | JOJI. CaMOIIPOBEPKHU U
CTH BEIIECTBAM U PACCMOTPETh CaMOOLICHKHU.
TaKylo Pa3HOBUJIHOCTb €TO, KommyHukaTuBHbIe:
KaK J10J1s1 IPUMECH. :IIJITAHUPOBATh yueOHOE
COTPYJIHUYECTBO; BIA/IETh
peublo; a/leKBaTHO
BOCIIPUHUMATh PE€Yb YUUTENS,
Pery1siTUBHBIE: IPUHUMATD
y4eOHYIO 3a/1a4y; COCTABIISITh
IUIaH OTBETA,
JInuyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;
JIEMOHCTPHUPOBATh
CIOCOOHOCTH, MPOSBIATH
MTO3HABATEJIbHBI HHTEPEC
41 | Ilpaktuueckas Ypok 3aKpenuTh BaKHEUIIINE YMeETb NNPOU3BOIUTH Ilo3HaBaTenbHBIC: YMEHUE
(13) | pabora Ne3 MPaKTUKYM XUMHYECKUE MOHATUA: My, N, pacyeTbl MacCoBOM HaOJII0IaTh U JIEJIaTh BBIBOIBI
[Ipurorosnenune M, Na, W pacTBOpeHHOT0 JI0JIH, paboTaTh ¢ OpraHU30BBIBATH
pacTBopa. BELIECTBA, MOJIb. 1a00paTOPHBIM JeSTeNIbHOCTh, YMEHHE
OOyuuThCst 1a00paTOPHBIM 000pyI0BaHUEM; paboTath ¢ yueOHUKOM;
oTiepalsaM - B3BEIINBaHUE, HCII0JIb30BATh MIPOU3BOJIUTH MOUCK
0TOOp Mpob TBEPIBIX U pUoOpeTEeHHbIE uHpOpMaluy,
AKHUJIKUX BELIECTB, 3HAHUS U YMEHUS B KoMMyHUKaTHBHBIE
IIPUTOTOBJIEHUE PACTBOPOB. MIPaKTUYECKON :MIJIAHUPOBAThH yueOHOE

OTtpaboTaTh Ha TPAKTHUKE

JCATCIIBHOCTH U

COTPYAHHUYECTBO; BIIAJICTh
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XUMHUYECKUE PACUETHI C
UCIOJIb30BaHUEM YKa3aHHBIX
BBIIIIE (PU3UKO-XUMHUIECKHIX
XapaKTePUCTHK.

MOBCEIHEBHOM JKU3HU:
MPUTOTOBJICHUS
pacTBOpPOB 3aJaHHOU
KOHIIEHTPALIUH.

peubio;
PeryjsiTuBHbBIE: IPUHUMATh
yueOHyI0 3a/1a9y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHUIO;

42
(14)

Ypok-yrpaxxHeHue
10 TEME
COCIMHEHUS XHM.
AJIEMEHTOB.

Ypok
00111EMETO 10
JIOTHYSCKOM
HaIPaBIICHHO
CTH

[ToBTOPHTH, 0OOOIIUTH U
CUCTEMATHU3UPOBATh 3HAHUS U
yMEHUS

CoenquHeHust
XUMHYECKHAX
DJIEMEHTOB

VYwmMeth npuMenaTts 3YH

IMo3naBaTenbHBIE: YMCHUE
HaOJII0/1aTh U JIENaTh BHIBOJIbI
OpraHU30BBIBAThH
NesITeIbHOCTD, yMEHUE
paboTaTh ¢ yueOHUKOM;
HPOU3BOUTH MTOUCK
uHpopmanuu,
KommyHukaTuBHbIE
:MIJITAHUPOBATh yueOHOe
COTPY/ZHUYECTBO; BIIA/IETh
peubIo;

PeryasiTuBHBIE: IPUHUMATD
yueOHyI0 3a/1auy;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;

43
(15)

Kontponbnas
pabota Ned 1o
Teme CoeIMHEHUA

Ypok
pa3BUBAIOIIIE
r0 KOHTPOJISI

[TIpokoHTpOIMPOBATH 3HAHUS
Y YMEHUS 110 TEME
«CoeuHeHNs] XUMUYECKUX

Ywmern
- HaXOJUTh CTCIICHDb
OKHCJICHHA, OHpeI[eJ'ISITB

ITo3HaBaTenbHBIE: YMEHNE
CaMOCTOSITENILHO PaboTaTh 10
QITOPUTMY, HaBBIK
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XHM. 3JICMCHTOB.

9JICMCHTOB»

KJIacC BEIIECTBA,
Ha3bIBaTh BEILIECTBA
I/ISy‘-IeHHBIX KJIaCCOB
-BeraucnaTte MaccoByro
JIOJIIO BEIIIECTBA B
pacTBOpE, BBIUYUCIIATD V.
m ,V UCX0JIHOIro
BEIIECTBA,
COJIepXKaIIero MPUMECH

CaMOIIPOBEPKH U
CaMOOLICHKHU.
KoMMyHuKaTUBHBIE:
aJIeKBaTHO BOCIIPUHUMATh
peyb yuuTens,
PerynsiTuBHBIC: IPUHUMATH
y4eOHYIO 3a/1a4y; COCTABIISTh
IJIaH OTBETA;

JIn4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHUIO;
JEMOHCTPUPOBATH
CIIOCOOHOCTH, MPOSIBIIATH
MI03HABATEJIbHBI HHTEPEC

Tema 4 UsameHeHUA, npoucxoaawme c sewectsamu — 11 yacos

44 (1) | dusmyeckue sIBICHUS. | YPOK IToBTOPUTH OTIMYUSA XUMUYECKUX IIpusHaku x.p., 3Hath noHATHA: XuMudeckue | Ilo3HaBaTenbHBIE: OCBaNBaTh
XuMudeckue peakiuu, | pediaekcuu u peakuuii oT pU3NYECKUX. YCIIOBUSA TEUEHUS | PEaKLUHU, 3K30- U IIPUEMBI HCCIIE. JESATEIbHOCTH;
YCIJIOBUS U TIPU3HAKYU OTKPBITHUS ITo3HaKOMUTBCS C IPU3HAKAMMU U X.p., peakuuu SHIOTEPMUUYECKUE PEAKIUHU. | YCTAHABJIMBATH NPUUUHHO-

UX OPOTEKaHUs. HOBOT'O 3HaHMSI | YCJIOBUSAMH T€UEHUS XUMHUECKUX 9K30- U 3HATh CYIIHOCTh, IPU3HAKH | CJIEJCTBEHHBIE CBSI3Y;
peakuuii. ChopmupoBaTh SHIOTEPMHUUYECKHE | M YCIOBUS MPOTEKAHUS KoMmyHHKaTUBHbIE:
MEPBOHAYAIILHOE TIOHATHE O , peaxkuu peaxIui. :IUTAHUPOBATh ydeOHOE
KIIacCU(pUKAIMNA XUMUIECKUX TOpEHUsl. COTPYAHUYECTBO; BIAJIETh PEUBIO;
peaxiuii 1o NpU3HAaKy BBIICICHUS a1eKBaTHO BOCIIPUHUMATh PEUb
WM TOTJIOIEHHS TEMIOTHL. yUHUTENS,
PeryasTMBHbBIE: IPHHUMATD
y4eOHYI0 3a7a4y; COCTaBISTh IJIaH
OTBETA;
JInYyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0yUEHHIO;
JIEMOHCTPHPOBATH CIIOCOOHOCTH,
MIPOSIBJISITH IO3HABATENIbHBIN
HHTEPEC

45 (2) | Ipakruyeckas padora | Ypok [To3HakOMUTBCA ¢ IPU3HAKAMU U IIpusnaku x.p., 3Hath noHsaTHA: xuMudeckue | Ilo3HaBaTenbHBIC: yMEHUE

Ne4 Habmronenus 3a MIPAKTUKYM YCIIOBUSIMU T€UEHUSI XUMUUECKUX YCIIOBHSI TEUCHHS] | pEaKIHH, 3K30- U HaOJII0aTh U I€J1aTh BEIBOJIBI

W3MEHEHUSIMH,
MPOUCXOJSIIIIMU C
ropsieil cee4oi.

peakuuii. ChopmupoBaTh
MEPBOHAYAILHOE TIOHATHE O
KIacCH(pUKAIMN XUMUIECKIX
pEaKIHii 110 IPU3HAKY BBLACICHHS

X.p., PEaKIUH
9K30- U
9HIIOTEPMHYECKHE
, peaKkIun

SHAOTEPMHUUYECKHUE PEAKIUH.
3HaTb CYIIHOCTb, IPU3HAKU
1 YCJIOBUS MPOTEKAHUA
peakIuii.

OPTraHU30BBIBATH JCSATEIBHOCTD,
yMeHHUe paboTaTh C YUCOHUKOM;
MIPOM3BOINTH MOUCK HHpOpPMAIINH,
KoMMyHHKATHBHBIE
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WJIN MOTJIOIICHUA TCIIJIOTHI.

TOPEHHA

‘IJTAHUPOBATh YIeOHOE
COTPYZHHYECTBO; BIIAJIETh PEUBIO;
PeryasiTuBHbIE: IPUHUMATh
yUeOHYIO 3a/1a49Y;

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00y4eH

46(3)

3aK0H COXpaHEHUs
Macchl BELIECTB.
Xumuueckue
ypaBHEHHS.

YPok OTKpbITUS
HOBOT'O 3HaHUSA

OIBITHBIM ITyTEM JIOKA3aTh U
c(hopMyIHPOBATH 3aKOH
COXpaHEHHsI MaCChI BEIIECTB.

3aKkoH
COXpaHCHHS
MacChl BEILECTB.

3HaTh ompeseneHue
XUMHYECKOTO YPaBHEHUS.

Ilo3naBaTebHBIE: OCBaNBAThH
NPUEMBI UCCIIEA. IESTENbHOCTH;
yCTaHaBJIMBaTh NPUYNHHO-
CIICZICTBEHHBIC CBS3H;
KoMMyHUKAaTUBHbBIE:
‘IJJAHUPOBATh YIeOHOE
COTPYAHUYECTBO; BIAIETh PEUBIO;
aJIeKBaTHO BOCIIPHHUMATH PEeUb
YAUTE,

PeryssiTHBHBIE: IPHHUMATH
yueOHYIO 3a/1a4y; COCTABIATh IUIaH
OTBETAa;

JIu4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0yUEHUIO;
JI€MOHCTPHPOBATh CIIOCOOHOCTH,
TIPOSIBJISITH TIO3HABATEIIEHBIN
HHTEpeC

47(4)

XUMHU4YecKHue
YpaBHCHHS.

Ypok
0011IEMETOI0JIOT
HYECKOU
HATPaBJICHHOCT
i

CdhopmynupoBats u
MIPOaHATU3NUPOBATH TIOHATHE O
XAUMHYIECKOM YpaBHEHUH KakK 00
YCJIOBHOH 3alIUCU XUMHUYECKOU
PEaKIMH C TOMOIIBI0 XHMUYECKIX

bopmy.

XuMmuyeckue
YpaBHCHHS.

YMeTb paccTaBlsATh
KOX((PHUIICHTHI B
YPAaBHEHUSX PEaKluil.

IMo3naBaTe/bHbIE: OCBANBATD
[IPUEMBI UCCIE]. e TeIbHOCTH;
yCTaHABJIMBATh IPUYHNHHO-
CIIC/ICTBEHHBIE CBSI3H;
KoMMyHHKAaTHBHbIE: TUIAHUP-
0BaTh yueOHOE COTPYAHUUYECTRO;
BJIJICTh PEUBIO

PeryiasiTHBHbBIE: IPHHUMATD
y4eOHYIO 3a7a49y; COCTABIISITh IJIaH
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCSI K 00YUCHHUIO;
JIEMOHCTPHPOBATH CIIOCOOHOCTH,
MPOSIBJISITH TIO3HABATEIILHBIN
HHTEpeC

48(5)

PacyeTsl o
XHUMHYECKUM

YPOK OTKpBITHSA
HOBOT'O 3HAHUS

Hay‘lI/ITLCH MMPOU3BOAUTH PACUCThI
110 XUMHWYCCKUM YPaBHCHUSAM!

Ennauns:
BaYKHEHIITHX

BBIUHCHATE:
KOJIMYECTBO BEIIECTBA,

Ilo3naBareabHbIe: yYMEHUe
CaMOCTOATCIIBHO paGOTaTL 110
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yYpaBHEHHUAM

HaXOJWUTh KOJINIECTBO, Maccy 1
00BEM MIPOAYKTOB PEAKIIUH 110
KOJIMYECTBY, Macce, 00beMy
HCXOJIHBIX BEIIECTB, B TOM YHCIIE U
B CITy4ae, eCJIM UCXOTHBIC
BEIIIECTBA JIaHbI B BUJIE PACTBOPOB
UJIU CMECEH.

BCJIMYUH,
AITOPUTM
pelIeHus 3a1a4n.

00BeM, Maccy o
KOJIMYECTBY BEIIECTBA,
Macce, 00beMy peareHTOB
WU TIPOIYKTOB PEAKIUH

ITOPUTMY, HaBBIK CAMOTIPOBEPKH
1 CaMOOIICHKH.
KoMMyHUKaTUBHBIE:
:IUTaHUPOBATh y4eOHOE
COTPYJHUYECTBO; BJIaJIETh PEUBIO;
a/IeKBaTHO BOCIIPUHHUMATH Peyb
YUHUTEIS,

PeryisiTuBHBIE: IPHHUMATH
y4eOHYI0 3a/1ady; COCTABIISATh IIJIaH
OTBETA;

JIM4YHOCTHBIE: OTBETCTBEHHO
OTHOCHTLCSI K 00Y4EHHIO;
JEMOHCTPHPOBATh CIIOCOOHOCTH,
MIPOSIBIISITH TIO3HABATENBHBIN
UHTEpeC

49 Peaxuuu pasnoxenus. | Ypok orkpeituss | I[lo3HakOMUTBCS ¢ peakuusaMu Peakuuu 3HaTh MOHATHE: ITo3naBaTenbHbIC:: YMEHUC
(6) | Peakuun coequneHns HOBOT'O 3HaHUS | PA3JIOKEHUS U COCIMHEHMS, HauaTh | PasIOKEHUS. peaxIy pa3iIokKeHUus U paboratk B rpyrmie, yMeHue
(hopMHPOBATH YMEHHE COCTABIISTH COCIIMHEHUS CaMOCTOSATENHHO PadOTATH 1O
YpaBHEHHS XUMUYECKUX PEAKIUH. YMeThb onpenenats u AITOPUTMY, YMEHHE paboTaTh C
COCTaBJISATh PEAKIUH y4eOHHUKOM, CIIPaBOYHUKAMH,
Pa3I0KEHUSI U COCIMHEHUS SHIMKJIOTIEAMSIMHU U T.II. yMEHHUE
000011aTh, KI1acCH(UITUPOBATE,
JIENIaTh BBIBOJIBL.
KoMMyHUKaTUBHbBIE
TUITAHUPOBATh ydeOHOE
COTPYAHUYECTBO; BIAJIETh PEUBIO;
PeryasTuBHBIC: IPHHUMATD
y4eOHyI0 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHIO;
50(7) | Peaxuuu 3amerenus. Ypok oTkpbiTus | JlaTh NOHATHE O CYIIHOCTH Peakuuu 3HaTh MOHATHE: ITo3HaBaTe/IbHBIC:: YMEHUE
Peakunu o6meHa. HOBOTO 3HAHMS | PEAKIWH 3aMemnieHus. [IpooKuTh | 3aMeleHHS. Peakmun 3aMerieHus paboTaTh B rpymie, yMeHHe

(opMHUpOBaHHE YMEHHUS
3aIMChIBATh YpaBHEHUS
XMMHUUYECKHUX PEaKI1i, HauaTh
(dbopMupoBaHre ymeHue
IIPE/ICKA3bIBATh MPOIYKTHI PEaKIHUi
3amenienus. ChopMupoBarth
NIepBOHAYAJILHOE MOHSITHE O

Peakiun oOMeHa.

YMeTb onpenensaTe u
COCTaBJISITh PEAKIUH

33M€IIIGHI/I$I.3H&TB TIOHATHSA

Peakmn oOmena, ycnoBust
TEUSHHMS peakuii 10 KOHIa
YMmeTs onpenenars

THII XUMHYECKOH peakIyy.

CaMOCTOSATENBHO paboTaTh MO
ITOPUTMY, YMEHHE pabOTaTh C
y4eOHHUKOM, CIIPaBOYHUKAMH,
SHIUKIIONEAUSMH U T.II. yMEHUE
000011aTh, KJIacCU()UIPOBATD,
JIeTIaTh BBHIBOBI.
KoMMyHHKaTHBHBIE
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SIIEKTPOXUMHYECKOM psilie
MeTa/uioB. PaccMoTpeTs HOHATHE O
CYITHOCTH peaknuii oOOMeHa.
[Mpoaomxuts GpopMupoBaHue
YMEHUsI 3alIUCHIBATh YPABHEHHS
MPEeIBUACTD MPOAYKThI PEaKIUii
obmena. ChopmupoBatb
MEepPBOHAYAITBHOE MOHATHE 00
YCIIOBHAX TEUCHHUS PEAKIMI MEKITY
pacTBOpaMH 10 KOHIIA.

IUTAHUPOBATh yueOHOE
COTPYZHHYECTBO; BIIAJIETh PEUBIO;
PeryasiTuBHbIE: IPUHUMATh
yUeOHYIO 3a/1a49Y;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;

51(8) | Tumbl xuMUIECKHX VYpoxk otkpeiTas | [Ipomomxats popMHpOBaTH Bonau ee 3HaTh CBOMCTBA BOJBL. Ilo3HaBaTe/ibHBIC: YMEHUE
peakuii Ha IpuMepe HOBOTO 3HaHUS | YMEHHS ONPEACIATH THUII CBOI{CTBaA. YMeTh onpenensTs HaOI0aTh U AETaTh BEIBOIBI
CBOWCTB BOJIBI. XMMHUYECKOH PEaKIUH 110 IPU3HAKY THIT XUMHYECKOH peakIuy. OPTaHHU30BBIBATH JIESTEIBHOCTD,

YHCIJIO U COCTaB NCXOJHBIX BEUIECTB yMeHHe paboTaTh ¢ yUeOHUKOM;
1 TIPOTYKTOB PEAKIUH MIPOM3BOANTH IOMCK HH(pOpManny,
KoMMyHuUKATHBHBIE
:IUTAHUPOBATh y4eOHOE
COTPYAHUYECTBO; BIAJIETh PEUBIO;
PeryassTMBHBIE: IPUHUMATD
y4eOHyI0 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00y4eH
52 O6o0menne n Ypok O000UMThH, CHCTEMAaTU3UPOBATh W3menenus, YmMmerb Ilo3HaBaTe/ibHBIE: YMEHUE
(9) | cucremarmsarys oOmemeroonor | 3HaHMs 110 TeMme «VI3meHeHwus, MIPOUCXOJISIIINE C | ~COCTABIITH (POPMYIIBI HaOI0aTh U A€J1aTh BEIBO/IBI
3HAHMH 110 TeMe HNYECKOH MIPOMCXOJISIIIUE C BELIECTBOM) BEIIECTBAMHU BEIIIECTB, YPAaBHEHUS OPTaHHU30BBIBATH JIESTEIEHOCTD,
WU3MEHEHHS, HaInpaBJICeHHOCT XMMHUUYECKHUX PEaKINH yMeHHe paboTaTh ¢ yUeOHUKOM;
MPOUCXOISIIHE C u -OTIpeIeNISATh THIT MIPOM3BOANTH IOMCK HH(pOpManny,
BEILIECTBAMH. XMUMHYECKOHN peaKIy KoMMyHuKaTHBHBIE
- OTIpEeNIeNSATh :IUTAHUPOBATh y4eOHOE
MIPUHAAJICKHOCTD BEIIECTBA | COTPYAHUYECTBO; BIAJIETh PEUBIO;
K OIIPEZIETIEHHOMY KJIaccy. PeryassTuBHbBIE: IPHHUMATD
y4eOHYI0 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00YUEHHIO;
53 KonrponsHas padora Ypox IIpoxoHTpOIMPOBaTH 3HAHUS U W3menenus, Ilo3naBaTenbHBIE: yMEHHUE
(10) | NeS mo Teme pasBUBalOIIEro | yMmeHus 1o reme «M3MeHeHus, MIPOUCXOJSAIIUE C CaMOCTOSATENBLHO PadOTATh I10
W3menenus , KOHTPOJISt IIPOUCXOSIIHUE C BEIIECTBOM» BElIECTBAMU aIrOpUTMY, HABBIK CAMOIPOBEPKU
HIPOUCXOAIIUE C U CAMOOLIEHKHU.
BEIIECTBAMHU. KoMMyHHKATHBHBIE:
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a/IeKBaTHO BOCIIPUHHUMATH Pedb
yUHUTeNs,

PerysiTuBHbBIE: TIPHHAMATH
yueOHYI0 3a/1a4y; COCTaBJISTh IJIaH
OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;
J€MOHCTPHPOBATh CIIOCOOHOCTH,
MIPOSIBIISITH TIO3HABATEIBHBIN
HHTEpEeC

54
(11)

[IpakTHueckas padbora
Ne 5 [IpusHaku XUM.
peakuui.

Ypok
MIPaKTHKYM

[TpoxoHTpONMMPOBATH 3HAHUS U
yMeHus o Teme «/3MeHeHus,
MIPOMUCXOJISIIHUE C BELIECTBOM

[Mo3HaBaTeNbHBIE:: YMECHHE
paboTaTh B Iape, yMeHHE
CaMOCTOSTEIBHO paboTaTh MO
ANTOPHUTMY, YMEHHE paboTaTh C
Y4eOHUKOM, CITPAaBOYHHKAMH,
SHIUKIIONCANSIMH U T.II. YMEHHE
000011aTh, KJIacCU()UIPOBATD,
JieNaTh BBIBOBI.
KoMMyHHKATHBHbIE
IUTAaHUPOBATh yueOHOE
COTPYJJHUYECTBO; BJIAJIETh PEUbIO;
PeryasiTuBHbBIE: IPUHUMATH
y4eOHyI0 3a/1auy;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCSI K 00yUYEHHIO;

Tema 5

PACTBOPEHME. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB — 1

4 qyacos.

55
(1)

PactBopenue.

PactBopumocTs. Turist
PacTBOpPOB.

Ypok
peduiexcun u
OTKPBITHS
HOBOT'O 3HAHUS

[To3HaKOMUTBCS C pACTBOPEHUEM
KaK (PU3UKO-XUMHYECKUM
IIPOIIECCOM U C PACTBOPAMH Kak
(PMBHKO-XMMUYECKHUMH CUCTEMaMHU.

PactBopsl,
THJPATHI,
KPUCTAJIIOTHpAT
BI.

3HaTh, UTO PACTBOPEHHUE
(U3UKO-XMMUYECKUH
nporece

IMo3HaBaTenbHBIE: YMEHHE
HaOJIIOIaTh M J1eNaTh BEIBOBI
OpraHnu30BbIBATH JACATCILHOCTD,
yMeHHe paboTaTh ¢ YICOHUKOM;
MPOM3BOJUTH OUCK HH(POPMAIUH,
KoMMyHHKaTHBHbBIE
:IIJITAHUPOBATh yaeOHOE
COTPYAHUYECTBO; BIAJETh PEUYBIO;
PeryasiTuBHbIE: IPUHUMATH
yueOHyI0 3a/1auy;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;

56

BHCKTPOHI/ITI/I"ICCKaH

YPOoK OTKpBITUSA

I/I3y‘II/ITL MOHATHS 00 QJICKTPOJIUTAX

BHCKTPOHI/ITI/I"IGCK

3HaTh NOHITHUS:

Ilo3naBaTreabHBIE: OCBAaMBATh
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(2)

JMCCOLINALIHSL.
ONEeKTPOIHUTH U
HEDJICKTPOJIUTHL.
OCHOBHBIE TTOJIOKEHUS

OH.

HOBOI'O 3HAHUA

U He3JIeKTponnTax. PaccMoTpeTs
MEXaHH3M JUCCOLHANNY BEIIECTB C
Pa3INIHBIM THIIOM CBS3H.

ast AUCCOLMALIHS.
OIEeKTPOIHTHI,
HEIICKTPOJIUTHL.

HOH, JICKTPOTUTHICCKAS
JVICCOIIHAITHS, DIIEKTPOJIUAT U
HEDIICKTPOIIUT.

3HaTh NOHATHS: KUCIIOTA,
OCHOBaHUE, COJIb.

YMeTh COCTABIISITh
YPaBHEHHSI TUCCOIMAIUN
KHCJIOT, OCHOBAHHM, COJIEH.

[IPHEMBI HCCIIE/. ASSITEIbHOCTH;
yCTaHABIMBATh IPHYINHHO-
CIICAICTBEHHBIE CBSI3H;
KoMMyHHKaTHBHBIE:
:IUTaHUPOBATh y4eOHOE
COTPYAHHYECTBO; BIACTh PEUBIO;
aJIeKBATHO BOCTIPHHHMATH PCUb
YUHUTETIS,

PeryisiTHBHBIE: IPUHAMATD
y4eOHyI0 3a1ady; COCTABIISITh [UIaH
OTBETA,;

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K O0YUCHHIO;
JIEMOHCTPHPOBATh CIOCOOHOCTH,
MPOABJIATH MO3HaBaTEIbLHBIN
HHTEpec

57
3)

Honnble ypaBHEHUS
peakiuii.

YPok OTKpbITUS
HOBOT'O 3HaHUSA

CucremMaTU3MpoBaTh, IOBTOPUTH U
3aKpEIUTh YCIOBHS IIPOTEKAHUS
peaxiuii 0OMeHa 10 KOHIIa.
CdopmupoBath ymeHHe
COCTaBJICHHUS] MOJICKYJISIPHBIX,
HOHHBIX IOJIHBIX U COKPAIIEHHBIX
YpaBHEHHI.

MounekymspHbIe U
HOHHOE
ypaBHEHHUE,
peakiuyu HOHHOTO
oOmMmeHa,
HEUTpanu3aLuy.

3HaTh yCIOBUS NPOTEKAHUS
peaxIuii HOHHOTO OOMeHa
JI0 KOHIIA.

YMeTb COCTaBIATh
MOJICKYJISIPHBIC, TIOJIHBIC U
COKpAIIIEHHbIC HOHHBIC
ypaBHEHHS peaKiuii
oOMeHa.

ITo3naBaTenbHbIC:: YMEHUE
paborath B mape, yMeHHe
CaMOCTOSATENBHO PadOTATH 10
ITOPUTMY, YMEHHUE paboTaTh C
y4eOHUKOM, CTIPAaBOUYHUKAMH,
SHIUKIIONEANSMH U T.II. yMEHHE
0000111aTh, KIIacCH(UITUPOBATS,
JIeTIaTh BBIBOBI.
KoMMyHUKaTUBHbBIE
TUTAHUPOBATh ydeOHOE
COTPYJHUYECTBO; BIIaJIETh PEUBIO;
PerysisiTuBHBIE: IPHHUMATH
y4eOHyI0 3a/1a4y;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUEHHIO;

58
(4)

IIpakTrueckas pabora
Ne6 Ycnosus
MPOTEKaHUS XUM.
peaKkuii MexIy
pactBopaMu
JJIEKTPOIIUTOB JI0
KOHIIa.

Ypox
MPAKTUKYM

CucreMaTU3npoBaTh, IOBTOPUTH U
3aKPENUTh YCIOBHS MPOTECKAHWS
peaximii 0OMeHa 10 KOHIIa.

MounekyspHble U
HOHHOE
ypaBHEHHUE,
peakluy HOHHOTO
oOMeHa,
HEWUTpanu3aLuu.

3HATh YCIOBHUS MPOTEKAHUS
peakiuit HFOHHOTO OOMeHa
JI0 KOHIIA.

YMeTb cocTaBIsATh
MOJIEKYJISIPHBIC, TIOJIHBIC U
COKpAIIlCHHBIC HOHHBIC
YpaBHCHHS pPeaKIui
oOMeHa.

ITo3HaBaTe/IbHBIC:: YMEHUE
paboTaTh B mape, yMeHUe
CaMOCTOSATENHHO PadOTATh IO
ITOPUTMY, YMEHHE padoOTaTh C
y4eOHHUKOM, CIIPaBOYHUKAMH,
SHIUKIIONEAUSMH U T.II. yMEHUE
000011aTh, KJIacCU()UIPOBATD,
JIeTIaTh BBIBOABI.
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KoMMyHUKaTHBHbBIE
IUTAHUPOBATh y4eOHOE
COTPYJHHUYECTBO; BIAJIETh PEUBIO;
PeryisiTuBHBIE: IPHHUMATH
y4eOHy0 3a/auy;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00YUEHHIO;

59 Kucnots! B ceete TO/l, | Ypok PaccMmoTpeTs NoHATHE 0 KUCIOTaX Knaccudukarus 3HATh NOHATHS: Ilo3naBaTenbHBIE: OCBAaUBAThH
(5) | ux xnaccuduKauys u 00IIeMeTooNOr | KaK KJ1acce 3JIEKTPOJIUTOB, KHCTOT. Pan Kucnots! B cBeTe Teopuu HpUEeMBI HcCIell. JesITeIbHOCTH;
CBOICTBA. HYECKOM paccMOTpeTh UX KIacCU(UKAITUIO HanpsLKeHUH o YCTaHABJIMBATh NPUYUHHO-
HATPaBJICHHOCT | IO Pa3HBIM IPHU3HAKAM, METAaJUIOB. YMeTh XapakTepu30BaTh: CIICZICTBEHHBIC CBS3H;
u OoXapaKTepHU30BaTh OOIIHE CBOUCTBA XHMM. CBOMCTBA KHCIIOT, KoMMyHHKATHBHbBIE:
KHCJIOT B CBETE HOHHBIX CBSI3b MEXIY COCTaBOM, ‘IJTAHUPOBATh YIeOHOE
npencraBiueHnid. Haydaurbcs CTPOCHHEM W CBOUCTBAMH COTPYAHUYECTBO; BIAIETh PEUBIO;
MTOJIE30BATHCS PAIOM HAIIPSIKECHIH KHCJIOT. aJIeKBaTHO BOCIIPHHUMATH PeUb
METaJIOB W TabauLei YUHTES,
PacTBOPHUMOCTH IS PeryassTMBHBIE: IPUHUMATD
IIPOTHO3UPOBAHUS BO3MOXKHBIX X.P. yueOHYI0 3a/1a4y; COCTABJISTh IJIaH
KHCIIOT OTBETAa,
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0yUEHUIO;
JIEMOHCTPHPOBATH CIIOCOOHOCTH,
MIPOSIBIISITH IO3HABATEIILHBIN
HHTEpeC
60 OcHoOBaHMsI B CBETE Ypok Paccmortpets monsTHE 00 OcHoBaHus, 3HaTb NOHATHE: Ilo3HaBaTe/bHbIE: OCBaUBATh
(6) | TOA, ux 00IIEeMEeTOI0O0T | OCHOBAaHHUAX KaK Kilacce IIETIOYH. OCHOBAHHS B CBETE TECOPUHU MIPUEMBI UCCIIEI. IEATEIFHOCTH;
KIaccu(UKaIus u H9IEeCKOH AJNEKTPOJIUTOB, PACCMOTPETh HX o[ yCTaHaBJIWBATh IPHYUHHO-
CBOWCTBA.. HATIPABJICHHOCT | KJIacCH(HUKAIHIO IT0 Pa3InIHBIM YMeTh XapakTepu30BaTh: CIICZICTBEHHBIC CBS3H;
u IIPU3HAKaM, OXapaKTepHU30BaTh XHMM. CBOHCTBAa OCHOBaHMH KoMMyHUKATUBHbBIE:

o01ue cBOMCTBA OCHOBAHUI B
CBCTC MOHHBIX Hpe)ICTaBHGHHﬁ.

:IJIAHUPOBATh yaeOHOE
COTPYHUYECTBO; BIIAJICTh PEYBIO;
aJIEKBaTHO BOCIIPUHUMATH PEYb
YUUTENS,

PeryasiTuBHBIE: IPHHUMATH
yueOHYI0 3a/1a4y; COCTABJISTH IJIaH
OTBETA;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;
JIEMOHCTPHPOBATh CIIOCOOHOCTH,




39

TIPOSIBIIATD TI03HABATEIbHBIN
HHTepec

61 Comu B cBere TO/], ux | Ypok CdhopMupoBaTh OHATHE O COIIIX Comn  cpexnue, | 3HATH TOHATHSA: Ilo3HaBaTeabHbIE: OCBAaNBAThH 22.
(7) | cBoiicTea. 00IIeMeToJoNOr | Kak KJ1acce 3JIEKTPOJIUTOB, KHUCIIBIE, conu B cBeTe Teopun TO/] MIPUEMBI UCCIIE]. AESTeIbHOCTH; 04
HNYECKOH paccMOTpeTh MX KIIacCU(PHKAIIIO OCHOBHBIE. YMeTb XapaKkTepu3oBaTh: yCTaHaBJIMBaTh NPUYNHHO-
HAlNpaBJeHHOCT | IO COCTaBy, 0XapaKTepU30BaTh XHMM. CBOWCTBA COJICH, CBSI3b | CIIEACTBEHHBIE CBSI3H;
u o01ue CBOMCTBA COJIE B CBETE MEXIY COCTaBOM, KoMmyHHKaTHBHBIE:
WOHHBIX TPEJICTABICHHH. CTPOCHHEM U CBOMCTBAMU :IUTaHUPOBATh y4eOHOE
conei COTPYAHUYECTBO; BIAIETh PEUBIO;
aJIeKBaTHO BOCIIPHHUMATH PEUb
YAUTE,
PeryasTuBHBIE: IPHHUMATD
y4eOHYI0 3a/1a9y; COCTABIATh IUIaH
OTBETAa;
JIu4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCS K O0yUEHHUIO;
JI€MOHCTPHPOBATh CIIOCOOHOCTH,
MPOABJIATH MO3HAaBaTeJIbHBIN
UHTEpeC
62 Ypok O000UUTh 3HAHUS O COCTaBE Oxcusl YMeTb XapakTepu3oBaTh IMo3HaBaTe/IbHBIE: OCBaUBaTh
(8) | OxcnnblKnaccudukan | 061IEMETOLOIOr | OKCHIOB, PACCMOTPETH HEcoJIeo0pasyrol] | XMM. CBOWCTBA OKCHJIOB, NPUEMBI UCCIIE. IeSITEbHOCTH;
usi. CBOMCTBA. H9IEeCKOH KIJIacCH()UKAITUIO OKCHJIOB, ue, CBSI3b MEXKIY COCTaBOM, yCTaHaBJIWUBATh IPHYUHHO-
HATIPaBJICHHOCT | CBOWCTBA OCHOBHBIX, KHCIOTHBIX coJieoOpa3yoIie | CTPOSHHEM M CBOMCTBAMU CIICZICTBEHHBIC CBS3H;
" OKCHJIOB. , OCHOBHBIE, oxcuoB. CocTaBisTh KoMMyHHKaTHBHbIE:
KHCJIOTHEIE. YpaBHCHHS PEaKIUH, ‘IJJAHUPOBAaTh YIeOHOE
XapaKTepU3YFOIIUX COTPYAHUYECTBO; BIAIETh PEUBIO;
CBOWCTBa OKCHJIOB. aJIeKBaTHO BOCIIPHHUMATH PEUb
YUUTENS,
PeryJisiTUBHbBIE: TIPHHUMATH
y4eOHYIO 3a7a49y; COCTABIISITH IJIaH
OTBETAa;
JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;
JIEMOHCTPHPOBATh CIIOCOOHOCTH,
MIPOSIBIISITH TIO3HABATENBHBIH
HHTEpEeC
63 | I'enernueckas cBs3b VYpok n3zydenust | CchopmMupoBaTh IOHATHE O I'enernueckas YMerb Ha3bIBaTh CBOHCTBA IMo3naBaTebHBIE:: YMEHUE
MEXy Klaccamu HOBOTO TeHETUYECKOHN CBS3U U CBSI3b, HEOPraHUYECKHX BEIIECTB, paborats B nape, yMeHHe

(9)
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HEOPTraHNYICCKUX
BCIICCTB.

MarepHana

reHeTH4YecKoM psiie. PaccMoTperh
«B TMHAMHUKE» TeHETHYECKUE PSIBI
MeTaJula U HeMeTaia.

TeHETHYCCKUM
pan.

COCTaBJIATh YPABHECHHUS 110
TE€HETUICCKUM DAdaM.

CaMOCTOSATENBFHO paboTaTh MO
ANTOPUTMY, YMEHHE padoTaTh C
Y4EOHUKOM, CIIPAaBOYHHKAMH,
SHIUKJIONEAHUSMH U T.II. yMEHUE
000011aTh, KIacCU()UIPOBATD,
JieTIaTh BBIBOBI.
KoMMyHHKaTHBHBIE
IUTAaHUPOBATh yueOHOE
COTPYZHHYECTBO; BIIAJIETh PEUBIO;
PeryasiTuBHbIE: IPUHUMATh
y4eOHYIO 3a/1auy;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBCSI K 00yUYCHHIO;

64
(10)

[IpakTrdeckas padora
Ne7 CaoiicTBa
OKCHJIOB, KHCJIOT,
COJICH, OCHOBAHHUH.

Ypok
MIPaKTHKYM

IMponomxkuts GopMuUpoBaTH
YMEHUSI IOJIb30BaThCs TabmuIen
«OmnpeneneHre HOHOBY. 3aKPEUTh
YMEHHUSI COCTABIIATh YPABHEHUS
peakuuii B MOJIEKYJISIPHOM U
HOHHOM BHJE.

ONEKTPOIUTHI.

DI

Ywmets pabortaTs ¢
BeIIeCTBAMH U
71a00paTOPHBIM
000pyJI0BaHUEM, COCTABIIATH
OTYET O IIPAKTUYECKOHN
paborte, 3anUCHIBATD
peakiy HOHHOTO OOMEHa B
MOJIEKYJISIPHOM X HOHHOM
BHJIC

IMo3HaBaTe/bHbBIE: YMEHHE
HaOJII0aTh, IETATh BHIBOJIBL.
KoMMyHHUKATHBHBIE: YMEHHE
paboTath B mape.

yYMEHHE CaMOCTOSITEIBHO PaboTaTh
10 aJITOPUTMY.

PeryJisiTUBHbBIE: IPHHAMATH
y4eOHyI0 3a/1a4y;

JIu4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00YUEHHIO;

65
(1)

KonrponsHas padora
Ne6 o Teme
PactBopenue.
PactBops. D/,

Ypok
Pa3BHBAIOIIETO
KOHTPOJIS

[Ipoxontponuposats 3YH no teme

Ilo3naBaTenbHbIE: yMEHHUE
CaMOCTOATENHHO PadOTATH 110
aIrOPUTMY, HaBBIK CAMOIPOBEPKU
U CaMOOIICHKH.
KoMMyHUKaTHBHbBIE:

a/IeKBaTHO BOCTIPHHUMATH PeUb
yauTens,

PeryassTMBHbBIE: IPHHUMATD
yueOHYI0 3a/1a4y; COCTABIISTh IJIaH
OTBETAa;

JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHTBCSI K 00Y4EHHIO;
JIEMOHCTPHPOBATh CIIOCOOHOCTH,
MIPOSIBJISIT NO3HABATENIbHBIN
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HHTEpEC
66 | OxuciuTenbHO- VYpox [To3nakoMHUTBCS C HOBOI OKUCTUTENbHO- | 3HATH MOHSTHUS: Ilo3naBaTesbHbIE:: yMEHHE
(12) | BoccranoBuTenbHBIE | peduieKCHH M | KiIaccH(UKAIMEH X.p. 110 BOCCTAHOBHUTENh | OKUCIUTEIBHO- paboTath B mape, yMeHue
peaxium. OTKPBITHS MIPU3HAKy U3MEHEHHS C.O. HBIE PEAKITHH. BOCCTaHOBUTEIbHBIC CaMOCTOSITETTFHO PaboTaTh MO
HOBOTO 3HAHUS | BJIEMEHTOB, 00pPa3yIOIINX Oxucnurens U peaKyu; OKUCIIHUTED, ANITOPUTMY, YMEHHE paboTaTh ¢
pearupyoIye BemecTsa u BOCCTAHOBUTEJb | BOCCTAHOBHTEIIb, yueOHUKOM, CTIPABOYHUKAMH,
MIPOIYKTHI PEaKInu, - C . Meron OKHCIICHHE, SHIMKJIONEAUSIMHA U T.I.yMEHUE
OKHCITUTEILHO- 3JIEKTPOHHOTO BOCCTaHOBJICHHE 000011aTh, KITaCCH(UITUPOBATD,
BOCCTaHOBUTEIHHBIMH Oananca JIeNaTh BEIBOABIL.
peakuusamu (OBP). Hayuntscs KoMMmyHuKaTHBHBIE
ypaBHuBath 3anucu OBP IJTAHUPOBATH yueOHOE
METOOM 3JIEKTPOHHOTO COTPYAHUYECTBO; BIAICTh
Oananca. peybio;
PeryasiTuBHBIE: IPHHUMATH
y4eOHYI0 3a/1a1y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YUEHHIO;
67 | CpoiicTBa Ypok O0600muTh, 3aKkpenuTs 3HaHus o | Kmaccel YMeTh cOCTaBIATh ITo3HaBaTenbHbIE:: YMEHHE
(13) | U3y4eHHBIX KJIACCOB | OTKPBITUS KJlaccax HEOPraHMYECKHX COCJIMHEHHH, ANIEKTPOHHEBIH OaaHc. paborats B mape, yMeHHE
B cBete OBP HOBOTO 3HaHUA | BemiecTB B cBeTe OBP. OBP CaMOCTOSITEIILHO PaboTaTh 10

ANrOpuUTMY, yMeHHE paboTaTth ¢
y4eOHUKOM, CIIPAaBOYHHUKAMH,
SHIUKJIONICAUSIMH U T.II. YMEHHUE
000011aTh, KITaCCH(PHUIIUPOBATH,
JleJaTh BBIBOJIBI.
KoMMyHuKkaTHBHbBIE
TUTAHUPOBAaTh y4eOHOE
COTPYTHUYECTBO; BIIA/ICTh
peubio;

PeryasiTuBHbBIE: IPUHUMATH
yueOHyI0 3a7a4y;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K 00yUEHHIO;
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68
(14)

IIpakTrnueckas
pabota Ne8 Pemenne
3KCHEPUMEHTAIbHBIX
3a/1a4.

Ypok
MIPaKTHKYM

[ToBTOPHUTH, 00OOIIUTE
W3Y4YEHHBIA MaTepuan o
CTPOCHHH aTOMa,
knaccugukanuu X.p.,2/, OBP.

Knaccor
COCIUHCHUH,
OBP, O/1,
TCHETUYCCKHE
PAIBL

YwMmets npumendats 3YH

[lo3naBaTeabHbIE: yMEHHE
HAOJIO/1aTh, JeTaTh BHIBOJIBL.
KoMMyHUKATHBHBIE: yMEHUC
paboTaTh B mape.

YMEHHUE CaMOCTOSTEILHO
paboTarth 1o aIropuTMy.
PeryasiTuBHbBIE: IPUHUMATD
yueOHyI0 3a7a4y;
JIM4HOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K 00YIEHUIO;

OcHOBHBIC NIOHATHS XUMHH (YPOBEHb AaTOMHO-MOJICKYJISPHBIX NPEICTABICHUI)

IInanupyemMble npeaMeTHbIC Pe3y/IbTATHI OCBOCHHS 00Pa30BATEJbHOM NPOrpaMMbl N0 XUMHH

OOyuaromuiics HayqUTCs:
* OMHUCHIBATh CBOMCTBA TBEPIBIX, KHUIKUX, FrA3000pa3HBIX BEIICCTB, BHIACISISI UX CYIIECTBEHHbBIC TPU3HAKHY;
* XapaKTepH30BaTh BEIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTAaHABIMBaTh NPUYWHHO-CICICTBEHHBIC CBS3M MEXKAY TaHHBIMU
XapaKTePUCTHKAMH BELIECTBA;
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* PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHMUYECKHUX IOHATUH «@TOM», «MOJIEKYJa», «XUMUYECKUH DIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIHOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEUIIMX BEIIECTB C IMOMOUIbI0 XUMHUECKUX (OPMYI M CYIIHOCTh XMMHYECKHUX PEAKIHMHA C MOMOIIbI0 XMMHYECKHX
YpaBHEHUH;

* BBIYUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILLIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUSX
JUIS OLICHKU MX MPAKTHYECKON 3HAYHMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTBI, COJIN;

* KJ1accu(UIUPOBATH OKCUABI 1 OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B MIPUPOJIE U IPAKTUUECKOH EATEIbHOCTH Y€JI0BEKa) IPOCTHIX BEIIECTB — KUCIOPOAa U BOAOPO/a;

* IaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKIX 3JIEMEHTOB U BaXKHEUITNX COCAMHEHUN €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAIIOB U
raJIOreHOB;

* M0JIH30BATHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TOCYI0H;

* IPOBOJIUTh HECJIOKHBIE XUMHUYECKUE OMBITHI M HAOIIONEHHS 32 M3MEHEHHMSIMH CBOWMCTB BEIIECTB B IPOLIECCE WX TMPEBpAIICHUH; COOII0AaTh
MpaBHJIa TEXHUKH 0€30MaCHOCTH MPY IPOBEACHUH HA0IIOICHUN U OIBITOB;

* pa3nIuYaTh HKCIEPUMEHTAIBHO KUCIOTHI M IIEN0YH, TOIB3YACh WHAMKATOPAMH; OCO3HABATh HEOOXOAUMOCTH COOIOIEHHS Mep O€301MacHOCTH
P OOpaIIeHUH C KUCIOTaMU U IIET0YaMH.
OO0yuaromuicsSnoNyIuT BO3MOKHOCTh HAYUUTHCS:

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOIEHNUS IPABUII IKOJIOTUYECKU O€3011aCHOT0 MOBEJCHHS B OKpPY’KaIOLEeH MPUPOIHON Cpee;

* IOHUMAaTh CMBICI U HEOOXOJMMOCTh COOJIIOJICHMS TpeINUCAHUM, MpenIaraeMblX B HMHCTPYKIMSIX MO HCHOJIb30BAHUIO JIEKApCTB, CPEJICTB
OBITOBOYM XUMHH H JIP.;

* HCIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBble KOMIETEHTHOCTH NPU BBIIIOJIHEHUH UCCIIEI0BATEIbCKUX MPOEKTOB MO MU3YYEHUIO CBOMCTB, CIOCOOOB
MOJIy4YEHUs U paclioO3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCTOJIb3Ys CPEACTBA YCTHOW M MMCbMEHHOM KOMMYHHKALIUU TpU paboTe ¢ TEKCTaMu ydeOHUKa
U JIOTIOJIHUTEIBHON JIUTEPaTypOl, CIPABOYHBIMU TAaOJIUILIaMU, IPOSBIISATH TOTOBHOCTh K YBa)KEHUIO MHOM TOYKHU 3PEHUS IIPU O0CYXIECHUU PE3YJIbTaTOB
BBITTOJIHEHHON pabOThI;

* OOBEKTHBHO OLIEHWBAaTh MH(QOpPMAIMIO O BELIECTBAX M XUMHYECKHX Ipolleccax, KPUTHUECKH OTHOCHTHCS K ICEBAOHAy4yHOM WH(pOpMaluu,
HE100pOCOBECTHON peKilaMe, KacaroIIencs: HCIIOJIb30BaHMsl pa3InYHbIX BELIECTB.

Ilepuoguyecknii 3aKOH U NepHOAMYECKAs] CHCTeMa XUMH4YeCKUX dj1eMeHTOB JI. M. MenaeneeBa. CTpoeHue BelecTsa

BblnyckHUK Hay4uuTCS:

* KJI1accu(UIMPOBaTh XUMUYECKUE AJIEMEHTHl Ha METaJlIbl, HEMETAJIbl, JIEMEHTBI, OKCUIbl U TUIPOKCUIBl KOTOPHIX aM(pOTEpPHBI, U UHEPTHHIE
AJIEMEHTHI (ra3bl) AJI OCO3HAHUS BAXXHOCTHU YIOPSIIOYEHHOCTH HayUHBIX 3HAHUN;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;
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* ONHCHIBATh U XapaKTEPU30BATh TAOINYHYIO (POPMY MEPHOAMUECKON CHCTEMbI XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTaB ATOMHBIX AJIEp U pacHpeAeIeHUE YUCIIa JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHYECKUX 3JIEMEHTOB MaJbIX
IIEPUOJIOB NIEPUOJUUECKON CUCTEMBI, a TAKXKE KaJIMs U KaJIbLIUs;

* pa3nuyaTh BUIbl XUMHUYECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUINYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS X KPUCTAUIMUECKUX PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMYECKHX;

* XapaKTepU30BaTh XMMHUUYECKUE BJIEMEHTBHl U MX COEJUHEHHS HAa OCHOBE IIOJIOKEHUS DJIEMEHTOB B NEPUOAMYECKON CHCTEME M 0COOEHHOCTEN
CTPOEHUS UX aTOMOB;

* OIIMCBIBATh OCHOBHBIE 3Tanbl OTKpbITHS [. 1. MenaeneeBbIM nepuoIn4eckoro 3aKOHa M MEPUOJIUYECKON CUCTEMbl XMMHUECKUX 3JIEMEHTOB,
KHU3Hb U MHOTOOOPA3HYIO HAYUHYIO IS TeIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE MU MHUPOBO33PEHUYECKOE 3HAUEHHUE IEPUOJANYECKOrO0 3aKOHAa M NEPUOAMYECKON CHUCTEMbl XMMHUYECKUX 3JIEMEHTOB
. . Menaeneena;

* OCO3HABaTh HAyYHBIC OTKPBITHA KaK pe3yJabTaT IUTEIBHBIX HAOJIOJCHHI, OIBITOB, HAYYHOW MOJEMHKH, TNPEOJOJICHUS TPYAHOCTEH W
COMHEHUH.

OO0yuaromuiicst MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

* 0CO3HABaTh 3HAUEHHE TEOPETUUECKUX 3HAHUMN /IS IPAKTHUECKON JAESTeIbHOCTH YEJI0BEKa;

* OIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOI'O aHalln3a;

* IPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSAX MEPHOAMYECKOW CHUCTEMbl XUMHMUYECKHX JJIEMEHTOB i OOBSICHEHUS M TpPEIBUICHHUS CBOMICTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMALMOHHYIO KOMIIETEHTHOCTb ITOCPEICTBOM YIIyOJIeHUsl 3HaHUH 00 UCTOPUM CTAHOBJICHUS XUMHUECKOW HayKH, €€ OCHOBHBIX
MOHATHH, TIEPUOANUECKOT0 3aKOHA KaK OJIHOTO M3 BaXKHEHUIIIUX 3aKOHOB IIPUPO/JIbI, @ TAKKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

MHoroo0pa3ne XMuMHU4eCKHX peakuui

OO0yyaromuiics Hay4nuTCS:

* O0OBACHATH CyTh XUMHUYECKUX MTPOLIECCOB U UX MPUHLMIHAIBLHOE OTINYHE OT (PU3NUYECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIINIA;

* YCTAHABJIMBAThH NPUHAIICKHOCTh XUMUYECKOHM peakiy K OnpeAeIéHHOMY THITY 110 OAHOMY U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHCITy U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKINH (PEaKLUu COeIMHEHUS, Pa3JIOKEeHUs, 3aMEIIeHU U 0OMeHa); 2) MO BbIACIECHUIO UIH MOTJIONICHUIO
TEIUIOTHl (peaKkIUM SK30TEPMUYECKHE U DHJIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENEHEH OKUCICHUS XMMUYECKHX OJJIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEINBHEIE); 4) 110 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTHUMBbIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKHX PEaKLUii;

* Ha3bIBaTh (DAKTOPHI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTABJIATh YPAaBHEHUS DJIEKTPOJUTUYECKONH AMCCOLMALMM KHCIOT, IIEJIO0YEH, COJIeH; MOJHBIE U COKpAIlEHHbIE MOHHBIE YPABHEHMS PEaKIIMU
0o0OMEeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMA;
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* IPOTHO3UPOBATh MPOJYKTHl XMMHUYECKHX pEaKIuil 1o QopMmynam/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEACTATh HCXOAHBIE BEIIECTBA II0
(dbopMynaM/Ha3BaHUAM MPOTYKTOB pPEaKLUy;

* COCTaBJIATh YpaBHEHUS pEaKLUi, COOTBETCTBYIOIIMUX I1OCIIEOBATEIbHOCTU («IIETIOUKEY) MPEBPALLIEHUN HEOPraHMUECKHUX BELIECTB PA3JIMYHBIX
KJIaCCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA NIPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAHUHM XUMHUUECKON pEeaKlty;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10J1€H pacTBOPEHHOIO BEILIECTBA;

* OIIPENEISATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJINTh KAUECTBEHHBIE PEAKILIUH, TIOATBEPKIAIONINE HATUYME B BOJHBIX PACTBOPAX BELECTB OT/EJIbHBIX KATHOHOB U AHUOHOB.

O0y4armUACITIONIYIUT BO3MOXKHOCTh HAYYUTHCS:

* COCTaBJISITh MOJICKYJISIPHBIE U TOJIHbIE HOHHBIE YPaBHEHHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJUTH IPUMEPHI PEAKIUH, TOATBEPHKAAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMU KJIaCCAMH HEOPTraHMYECKHUX BEIIECTB;

* IPOrHO3UPOBATH PE3yJIbTAThl BO3JEHCTBUS PA3IUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKON pPeaklny;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBHUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

MHuoroo6pa3ue BelecTn

OO0yyaromuiicss Hay4nuTCs:

* ONpeAEIATh MPUHAJICKHOCTh HEOPIaHUUECKUX BELIECTB K OIHOMY U3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAJUIbl, OKCH/Ibl, OCHOBaHHUS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS AJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIbI HEOPTAaHUUECKUX COETUHEHUH TI0 BAJIEHTHOCTSAM U CTEMEHSM OKHCICHHSI 3JIEMEHTOB, a TaKXkKe 3apsAaM HOHOB, YKa3aHHBIM
B Ta0JIMIIE paCTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* O0OBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX M XMMHMUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METANIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJI0B, 00pa30BaHHbIX JIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE /ISl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaXKI0T0 U3 KIaCCOB HEOPTAHUYECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIeH;

* IPUBOJNUTH IIPUMEPHI PEAKIIUH, TOATBEPKAAIOINX XUMUYECKHE CBONCTBA HEOPTAaHNYECKUX BELECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPENIENATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN OanaHc (U1 M3YUYEHHBIX PEAKIINiA) 0 MPEATI0KEHHBIM CXeMaM peaKIuii;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJAOPOAA, KUCIOPOa, YIIEKUCIOro ra3a, aMMHaKa;
COCTaBJISITh YPaBHEHHS] COOTBETCTBYIOLIUX PEAKIUH.

OOyuaromuiics MoJyYUT BO3MOXKHOCTh HAYUUTHCS:

* IPOrHO3UPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;



46

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBIATh OKHCIMTEIbHBIE MM BOCCTAHOBUTENBHBIC CBOWCTBA C YYETOM CTENEHEH OKHCICHUS
JJIEMEHTOB, BXOSIIUX B €0 COCTaB;

* BBISIBJISTH CYIIECTBOBAHUE T€HETUUECKON B3aUMOCBS3U MEXK/Y BEIIECTBAMMU B PsAlY: IIPOCTOE BELIECTBO — OKCUJ — I'MAPOKCH] — COJIb;

* XapaKkTepHU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

* IPUBOJMTH MPUMEPHI YPAaBHEHUN PEaKLUH, JIe)KAIIMX B OCHOBE MPOMBIIUICHHBIX CIIOCOOOB IMOJyYeHHS aMMHUaKa, CEPHOM KUCIIOTHI, YyryHa U
CTaJu;

* ONKCHIBATh (PU3UYECKHE U XUMHUECKHUE MPOLIECCHI, SBIISIOUINECS YaCThI0 KPYTOBOPOTA BEIIECTB B IPUPO/IE;

* OPraHU30BbIBaTh, IPOBOAUTH YUYCHUYECKUE IIPOEKTHI 10 UCCIEN0BAHUIO CBOMCTB BEIECTB, MMEIOIIMX BaXHOE IIPAKTUYECKOE 3HAYCHHUE.



