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MOACHUTEJIbHAS 3AIINCKA
Pabouast mporpamma pa3paboTaHa Ha OCHOBAaHHHU
. 1) ®enepansHoro 3akona PO ot 29.12.2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny» (¢ U3M. U JOIL., BCTYII. B CHUITY C
15.07.2016)
. 2) ®@enepalibHBINA TOCYJAPCTBEHHBIM 00pa30BaTeIbHbBIN CTAHIAPT OCHOBHOTO 00I1Ier0 00pa3oBaHus, YTBEPKICHHBIN MprUKa3oM MUHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot «17» nexadbps 2010 r. Ne 1897;
. 3) ocHOBHOI 00pa3zoBaTeIbHOM MporpamMmbl 1KoIbl Ha 2021-2022 yuebnsiit rog (y1B. [Ipukazom ot 30.08.2021 Ne 107).

e 4) T'onosoii kanengapuslii rpaguk MBOY COILI c. banta nHa 2021— 2022 y4eOHBbIN roJ;, Ha OCHOBE KOTOPOrO yCTaHaBlIMBaeTcs 34 HedenbHas
MIPOIOJKUTEIEHOCTh YU€OHOTO TofIa.

. 5) Yue6nstit mman MBOY COLI c. banra na 2021 — 2022 yue6nsiii rox (yrB. [Ipukazom ot 30.08.2021 Ne 107).
TpeGoBaHusl K yPOBHIO OATOTOBKH YYAaIMXCSI

Pabowas mporpaMmMa N0 XUMHH: KOHKpPETH3HpYeT TMoJiokeHHss @DyHIaMEHTaIbHOTO sApa COJEpXKaHUA OOYYCHUS XHUMHHA C Y4ETOM
MEXIMPEIMETHBIX CBsI3eM Y4eOHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA; OMpeeNseT MOCIeI0BATeIbHOCTh M3YYEHHUS EAUHHI] COICepKaHUS
oO0y4yeHHus XuMHH U (GopMupoBaHUs (pa3BUTHs) OOMMX Yy4EOHBIX W CHEIM(PHYECKHX MPEIMETHBIX YMEHHUH; HaéT OPUEHTHPOBOYHOE paclpeneeHne
y4eOHOro BpEMEHHU 10 pa3jiesiaM U TeMaM Kypca B MOJIATbHOCTH «HE MEHEe».

CopepxaHue MporpaMMbl HAalpaBlI€HO Ha OCBOGHHWE 3HAHMNW M Ha OBJAJCHME YMEHMUSIMM Ha 0a30BOM YPOBHE, 4YTO COOTBETCTBYET
ObpazoBatenbHON porpaMmme mikosibl. OHa BKJIIOYAET BCE TEMBI, MPEAYCMOTpPEHHbIE (heiepaabHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTAaHAAPTOM
OCHOBHOTO 00111er0 00pa30oBaHus 10 XUMHH U aBTOPCKOH MporpaMMoii yaeOHOTro Kypca.

[TporpamMma kypca «XuMUU» MMOCTPOEHA HA OCHOBE CIHUPAIBHON MOJENH, MPeIyCMaTPUBAIOLICH MOCTENEHHOE Pa3BUTUE U YIITyOJIEeHUE TEOPETUUECKUX
IIpEICTaBICHUH MTPU IMHEITHOM 03HAaKOMJIEHUH C AIMIIMPUYECKUM MATEPUAIIOM.

B nmpeamerax ecTecTBEHHO-MAaTEMaTHYECKOrO IMKJIA BEIyIIYI0 pOJib HWIpaeT I[O3HaBaTelIbHAs JEATEIbHOCTh M COOTBETCTBYIOLINE e

MO3HABaTEJbHBIC y4eOHbIC IeCTBUA. B CBSI3M ¢ ’TMM OCHOBHBIMHU LeJSIMM 00Y4YeHHUs] XMMUU B OCHOBHOM IIKOJIE SIBJISTFOTCSI:
1) dopmupoBanue y oOy4arommxcsi YMEHUsI BUACTh U MOHUMATh IIEHHOCTh OOpa30BaHMsS, 3HAYMMOCTh XMMHMUYECKOTO 3HAHUS IJIS KaXKJIOTO ueloBeKa
HE3aBUCHMO OT €ro NpoQecCHOHATBHON NeATENFHOCTH; YMEHUS pas3inydaTh (akThl U OLEHKH, CPABHHBATH OIICHOYHBIC BBIBOJBI, BHJIETh MX CBS3b C
KpUTEpUSIMH OLICHOK M CBSI3b KPUTEPUEB C OMPEIEICHHON CUCTEMOW IIEHHOCTEH, (OopMynupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO MO3UIUIO; 2)
(dbopmupoBaHre y 00yUJAIONIMXCS IETOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMHUHU B CO3JJaHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHPA;
yMEHHsI O0BACHATH OOBEKTHI U MPOLIECCHl OKPYXKAIOUIEH NeHCTBUTENLHOCTH — MPUPOJHON, COLUATBHON, KYJIbTYPHOU, TEXHUYECKOU CPEIIbl, UCIIOIb3YS
JUISL 3TOTO  XMUMHYECKUE 3HaHUS; 3) MpHOOpeTeHre OOyYaroNIMMUCS OIbITa pa3HOOOPa3HON ACATEIHHOCTH, MO3HAHUS W CaMOITO3HAHMS; KIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEW), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHBIX BUAOB JEATEIBHOCTH: PEIICHUs MPOOIeM, MPUHATHUSL



peleHMIA, TONCKa, aHaIn3a U 00padOTKU HHPOPMALIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA, OE30MACHOTO 0OpaIeHus C
BEIIECTBAMH B [TOBCETHEBHOM JKU3HHU.
3agayamMu M3ydeHHs y4eOHOro npeamera «XuUMHS» B 9 Kiacce SBISIOTCA: yueOHbIe: (JOpMHpPOBAaHHE CUCTEMbl XMMUYECKUX 3HAHUH KaK KOMITOHEHTa
€CTeCTBEHHOHAYYHOI KapTHUHBI MHPA,
pa3BHBAIOLIME: pA3BUTHE JIMYHOCTH OOYYAIOUIMXCS, HMX MHTEIUIEKTYyaIbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBaHUE, (OPMUPOBAHHME Yy HUX
TYMaHHCTUYECKUX OTHOIICHUH U AKOJIOTHUECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY U B TPYIOBOH JEATEILHOCTH;
BOCIIUTATENbHbBIC: (POPMHUPOBAaHNE yMEHHI 0€30IacHOTO OOpallleHHsI C BEUIECTBAMHU, HCIOJIb3YEeMbIMH B NOBCEIHEBHOM JKM3HH; BBIPAOOTKA TTOHHUMAHHS
OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XMMHH, a Takke (OpMHUpOBaHHE OTHOUICHMS K XMMHUHU KaK K BO3MOXKHOW 0OyacTh Oymymied mpakTH4ecKOn
IEATEILHOCTH.

JIM4YHOCTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsI:
B IICHHOCTHO-OPHEHTAIIMOHHOU c(hepe — YyBCTBO FOPIOCTH 38 POCCUHCKYIO0 XUMHUYECKYIO HAayKy, T'YMaHU3M, OTHOLLICHUE K TPYY, IIeJIeyCTPEMIICHHOCTb;
dbopMupoBaHrE LIEHHOCTH 3/I0POBOTO M 0E30IacHOr0 00pasa >KU3HU; yCBOCHUE NMPABIJI MHAMBHUAYAJIBHOTO U KOJJIEKTUBHOIO O€30MIaCHOTO TOBEICHHS B

Ype3BbIUANHBIX CUTYallUAX, YIPOXKAIOUIMX >KU3HU U 3/10pOBBIO JIIOACH;B TPYJOBOH cepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAajbHEHIIeH
00pa3oBaTeNbHON TPAEGKTOPUHU; B IO3HABATENbHON (KOTHUTHBHOW, WHTEIUIEKTyallbHOW) cdepe — yMEHHEe YIpaBIATh CBOCH I03HABATEIHHON
JESTEIBHOCTBIO.

(hOpMUPOBAaHHE OCHOB JKOJIOTHYECKOW KYJIBTYPBI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBINUICHHS, PAa3BUTHE OIBITA
9KOJIOTHYECKU OPUEHTUPOBAHHOU PEIICKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU B KU3HEHHBIX CUTYAIIHIX

MeTtanpeameTHblie pe3yJabTaThl 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus
YMEHHE CAMOCTOSITENIbHO OIpPEAENsATh LEIH CBOEro OOy4YeHUs, CTaBUTh U (opMynHpoBaTh g ceOs HOBbIE 3aqaud B yuéOe M MO3HaBaTeNIbHOMN
JEATEIIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBHON JEATEIIbHOCTH; YMEHUE CAMOCTOATENIBHO TUIAHUPOBATh MYTH JOCTHXKEHUS LIEJIEH, B
TOM UHCJIE aJbTePHATUBHBIE, 0CO3HAHHO BHIOMpPATh Hanbosee 3(hPekTUBHBIE CIOCOOBI pelleH s y4eOHbIX U MO3HABATEIbHBIX 3a/a4;
YMEHHUE COOTHOCUTDH CBOU JICUCTBUS C IUIAHUPYEMBIMU PE3YIbTATAMH, OCYILECTBISATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLECCE JOCTUKEHHS PE3yIbTaTa,
OTIPEEIATh CIIOCOOBI IEUCTBUN B paMKaX MPeIOKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JEUCTBUS B COOTBETCTBUHU C M3MEHSIOICHCS
CUTYyallUeH;
YMEHHE OIICHUBATh MPABUIHLHOCTh BHIMOIHEHUS YueOHOM 3a/1a4k, COOCTBEHHBIE BO3MOXHOCTH €€ peIICHHUS;
BJIIQJICHHEC OCHOBAaMH CaMOKOHTPOJISI, CAMOOIICHKH, IMPHUHSATUS PEHICHWH M OCYIICCTBICHUS OCO3HAHHOTO BBIOOpa B y4eOHOW W TIO3HABATEILHOM
JIeSITENILHOCTH,
YMEHHE OINPEICIATh MOHATHS, CO3/IaBaTh 0000IIEHNUS, YCTaHABIMBATh aHAJIOTHH, KJIACCU(UIIMPOBATH, CAMOCTOSTESIILHO BRIOUPATh OCHOBAHUS U KPUTCPUHU
Ui Ki1accu(UKaluy, yCTaHABIUBATh IPUUUHHO-CIIEICTBEHHBIEC CBSI3U, CTPOUTD JIOTHYECKOE PACcCykACHUE, YMO3aKIIIOUeHHe (MHIyKTUBHOE, IETYKTHUBHOE
Y TI0 aHAJIOTUH) W JIeNaTh BBIBOJBI;YMECHHE CO37[aBaTh, IIPUMEHATh U NMPEOOPA30BBIBATh 3HAKH U CHMBOJIBI, MOJICIIA U CXEMBI JUIS PEIICHUS YYCOHBIX U
MO3HABATENbHBIX 33J[a4u;yMEHHE OPraHU30BBIBATH Y4eOHOE COTPYJHHUYECTBO W COBMECTHYIO ACSITENBHOCTh C YYUTENIEM M CBEPCTHUKAMU;pabOTaTh
WHIVBUAYAIPHO W B TPYNIE: HAaXOAUTh oOIIee pelmieHWe W pa3pemiath KOH(DIMKTEI HAa OCHOBE COIJIACOBAHUS IO3WIMH M y4éTa HHTEPECOB;



(dhopMyIIMpOBaTh, APTYMEHTUPOBAThH W OTCTAWBATh CBOE MHEHHE;YMCHHE OCO3HAHHO HWCIIOB30BATh PEUYCBBIC CPEJCTBA B COOTBETCTBUHU C 3aJladycid
KOMMYHHKAITUU JUISI BBIPQKCHHSI CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH; TUTAHUPOBAHUS M PETYJSAIHUUA CBOCH NEATEIHHOCTH; BIAJCHHE YCTHOW U
MUCbMEHHOW PeYbl0, MOHOJIOTUUECKOW KOHTEKCTHOM peyblo;
(GhopMUPOBaHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH HMCIIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
(dbopMUpOBaHHE U Pa3BUTHE KOJOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATh €ro B MO3HAaBaTeNbHOM, KOMMYHUKATUBHOM, COLIMAIBHOU MPAKTUKE U
npodeccHoOHATLHON OPHEHTAIINH.

IIpeaMeTHBbIe pe3y/ibTaThl OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMS:
1.B no3HaBaTensHO# cdepe:naBaTh ONPEISICHUS H3yYSeHHBIX MOHITHHA: «XHMHUYSCKHHA JIEMEHTY», «aTOM», KHOH», «MOJICKYJIa», «IPOCThIC U CIOKHBIC
BEIIECTBA», «BEIIECTBOY», «XMMHUYECKas (opMysia», «OTHOCHTEIbHAs aTOMHAs Macca», «OTHOCUTENIbHAas MOJEKYJIspHas Macca», «BaJIEHTHOCTDHY,
«CTETECHb OKUCIICHHS, «KPUCTAJUTMYECKAs PEIICTKA», «OKCHIIBI, «KUCIOTBD», «OCHOBAHUS, «COIH», «aM(POTEPHOCTEY, KHHIUKATOPY, «IIEPHOITICCKHIA
3aKOH», «IEepUOAUYECKas  TaONWIAy, «U30TOMBD»Y, «XUMHUYECKAs CBS3bY», «QJIEKTPOOTPUIATEILHOCTDY, «XHUMHYECKas pEaKIHsI», «XUMHYECKOE
YpaBHEHHUE», «KTCHETUYECKAS CBSI3bY, «OKUCICHHUEY, «BOCCTAHOBIICHHUEY, «AJIEKTPOIMTHYECKAs JUCCOLMAIIN, «CKOPOCTh XUMUUYECKON PEaKIIUm;
onucaTh IEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE XUMUYECKHE SKCIIEPUMEHTHI;
ONMCHIBATH U PA3JIMYaTh U3yUYEHHBIE KJIACCHl HEOPraHUYECKUX COCIMHEHUM, POCTHIE U CI0KHBIE BEIIECTBA, XUMUYECKUE PEAKLINU;
KJIacCU(UIIUPOBATh U3YUYECHHBIE OOBEKTHI U SBJICHHUS; JI€JaTh BHIBOABI U YMO3AKIIIOUEHUS U3 HAONIOIEHUH, H3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUECHHBIX BEIIECTB MO aHAJOTUU CO CBOMCTBAMU M3YYCHHBIX; CTPYKTYPUPOBATH M3YUEHHBIM MaTepHal U XUMUUYECKYIO
nH(OpPMAaIIKIO, TOTYYEHHYIO U3 APYTUX UCTOYHUKOB; MOJIETUPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 1MeproI0B, CTPOSHUE MPOCTHIX MOJIEKYI;
2.BIICHHOCTHO — OpPUEHTALMOHHOHN cdepe: aHaIu3UpoBaTh M OLEHUBATh IOCIEACTBUS JIsl OKpY)Karolled cpeabl ObITOBOM M INPOM3BOJICTBEHHOM
JesITeIbHOCTH YeJIOBEKa, CBA3aHHOM C mepepadOTKO BEIIEeCTB;
3. B TpynoBoii cepe:mpoBOIUTE XUMHYECKUN IKCIICPUMEHT;
4. B cdepe 0e30macHOCTU KU3HENCATEIHLHOCTH:0Ka3bIBaTh MEPBYIO MOMOIIb MIPU OTPABICHUIX, 0KOraxX M APYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAHHEM.
[Tnanupyemble pe3ynbTaThl O0yUEHUS:
BBITTyCKHUK HAYIUTCSI: ® OMUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HBIX BEUIECTB, BBIICISS UX CYIICCTBCHHBIC TIPU3HAKHY;
* XapaKTepHU30BaTh BEIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBAM, yCTaHABIMBATh IPHUYUHHO-CIIEICTBEHHBIE CBSI3M MEXAY JAHHBIMU XapaKTep-MU
BEILECTBA;
* pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUN 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CJIOKHOE BELIECTBOY,
«BAJICHTHOCTBY, UCIOJIb3Yys 3HAKOBYIO CHCTEMY XUMUU;
* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMUYECKHUX PEAKIIHI ¢ MTOMOIIbI0 XUMUUYECKUX YPABHEHHIA;
* BBIYUCIISATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEHIECTB, a TAKXKE MACCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTA B COCAWHECHUSX IS
OLICHKU UX MPAKTUYECKON 3HAYUMOCTH;
* CPAaBHUBATh I10 COCTABY OKCHUJbI, OCHOBaHUs, KUCIOTBI, COJIU;



* KJ1accu(pUUUPOBATH OKCUIBI 1 OCHOBAHMS 110 CBOMCTBAM, KUCIIOTHI U COJIU IO COCTABY;

* [10JIb30BAThCsl JAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKON IIOCY10M;

* IPOBOJIUTH HECJOKHBIE XUMUYECKUE OMBITHI U HAOIIOJCHHS 32 U3MEHEHHSIMH CBOMCTB BEIIECTB B MPOLIECCE MX MPEBpAIICHU; cOOII0IaTh MpaBuiIa
TEXHUKH OE30MAaCHOCTH MPH MPOBEJICHUHU HAOIOJCHHUIA U OTIBITOB;

* pa3nuyaTh SKCHEPUMEHTAIbHO KHUCIOTHI M HIENOYH, MOJB3YACh HMHIWKATOPAMU; OCO3HABATh HEOOXOIMMOCTh COOJIIO/ICHHS Mep 0e30MacHOCTH IpU
0OpalIeHn! C KHUCIOTAaMH U IIEI0YaMHU.

*pacKphIBaTh CMBICI Nepuoanydeckoro 3akona J{.M.Menneneena;

*ONHCHIBATh U XapaKTEPH30BATh TAOIMUYHYIO (POPMY MEPUOTNIECKOIN CHCTEMBI XUMHUECKUX AIIEMEHTOB,;

*XapaKTepHU30BaTh COCTaB ATOMHBIX fJIEp M PACHpPENCICHHE YHUCIa SJICKTPOHOB IO SJIEKTPOHHBIM CIOSIM aTOMOB XMMHMYECKHUX JJIEMEHTOB MallbIX
[IEPUOJI0B NEPUOIUUECKON CUCTEMBI, a TAK)KE KaJIUs U KaJIbLINS;

*pa3nuYaTh BUJIbI XUMHUYECKON CBSI3HM: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U METAIIIMYECKYIO;

*1300pakaTh IEKTPOHHO-UOHHBIE (POPMYITBI BEMIECTB, 00pa30BaHHBIX XUMUYECKUMU CBSI3SIMU Pa3HOTO BUJIA;

*BBISIBIISATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHUSI UX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;
*XapaKTepU30BATh XUMUUYECKHE IJIEMEHTBl U UX COEAMHEHUS Ha OCHOBE IOJIOKEHUSI JIEMEHTOB B IIEPUOJAMYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS MX
aTOMOB;

*XapaKTepU30BaTh HAYyYHOE W MHPOBO33PEHUYECKOE 3HAUEHUE IMEPUOJMYECKOr0 3aKOHAa M IEPUOJUYECKONM CHCTEMbl XHMHUYECKHUX 3JIEMEHTOB
JI.M1.Menpeneesa; ®* O0BSICHATh CYyTh XUMUYECKUX MPOLIECCOB M UX MPUHIUITUAIBHOE OTINYUE OT (PU3HUECKUX;

*HA3bIBATH [IPU3HAKU U YCJIOBHSI IPOTEKAHUSI XUMUUECKHUX PEAKIIHIL;

*yCTaHaBJIMBATh NPUHAJUICKHOCTh XUMUYECKOW pEaKIMH K OINpeneiIEHHOMY THUIY MO OJHOMY U3 KJIacCHU(PHUKAIMOHHBIX MPU3HAKOB: 1) MO yuciy u
COCTaBY MCXOJHBIX BELIECTB U MPOAYKTOB PEAKIUH (PEaKUUU COCIUHEHUS, pa3IoKeHUs, 3aMeIIeHNUs U 00MEHa); 2) MO BBIJCICHUIO WU MOIJIOIIEHUIO
TEIUIOTHI (PeaKkIuu SK30TePMUUECKHE U IHAOTEPMUYECKHUE); 3) M0 U3MEHEHHUIO CTETIEHEH OKUCIICHUS XMMHUYECKUX JIEMEHTOB (peakIHHu OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIC); 4) TI0 00PATUMOCTH Iporiecca (peakiuu oOpaTuMbIe B HEOOpATUMBIC);

*COCTABJISITh YPaBHEHUS SJICKTPOIUTUYECKON AMCCOIUAIMY KUCIIOT, [IeIouei, CoJiel; MOMHbIE U COKpallléHHbIE MOHHBIE YpaBHEHUS peakiuii 0OMeHa;
YpaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIN;

*[IPOTHO3UPOBATh TMPOAYKThl XHWMHUYECKUX peakuuii mo Qopmynam/Ha3BaHUSM MCXOJHBIX BEILIECTB; OMNPEICNIATh HMCXOJHbIE BEIIECTBA IO
dbopmynaM/Ha3BaHUSAM MPOITYKTOB PEAKIINH;

*COCTaBJISITh YPaBHEHHUSI PEaKIMii, COOTBETCTBYIOLIUX MOCIEI0BATEIHLHOCTH («IIEMOYKE») MPEBPAILIEHUI HEOPTaHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB;
*BBISIBJISATH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJIETENIbCTBYIOIINE O IPOTEKAHUU XUMUYECKON PEeaKIuy;

*[IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON MACCOBOM J0JeH pacTBOPEHHOTO BEIIECTBA;

*OIpENENATh XapaKTep CPEbl BOJHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 U3MEHEHUIO OKPACKHU NHIMKAaTOPOB;

*IIPOBOJIUTH KaYECTBEHHbBIE PEAKIIUU, TIOTBEPKIAIOIIIE HATUYKUE B BOJAHBIX PACTBOPAaX BELIECTB OTICIbHBIX HOHOB



*ONpEeACATh MPUHAIICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 M3YyYEHHBIX KJIACCOB/TPYII: METAUIbl M HEMETAJUIbl, OKCHJbI, OCHOBaHUS,
KHCIIOTBI, COJI;

*COCTaBJISITh (POPMYJIBI BELIECTB 11O UX HA3BAHUSIM;

*OIpEeEATh BAJIGHTHOCTD U CTENIEHb OKUCIICHUSI 3JIEMEHTOB B BELIECTBAX;

*COCTaBJISITh (POPMYJIbI HEOPTAaHMUECKUX COCAMHEHHMM MO BAJIEHTHOCTSM U CTEMEHSM OKHCICHHS 3JIEMEHTOB, a TaKXKe 3apsAlaM HOHOB, YKa3aHHBIM B
TabJIUIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJIEH;

*00BSICHIATh 3aKOHOMEPHOCTH M3MEHEHHUS (U3UYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETAJIOB) M UX BBICIIUX OKCHIIOB,
00pa30BaHHBIX AIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

*Ha3bIBATh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE AJISl TPYIIIT OKCUIOB: KHUCIOTHBIX, OCHOBHBIX;

*Ha3bIBATh OOIIME XMMUYECKHIE CBOWCTBA, XapaKTEPHBIE ISl KaXKIOTO U3 KJIACCOB HEOPTaHWYECKHUX BEIIECTB: KUCIOT, OCHOBAHUI, COJICH;

*IIPUBOUTD MIPUMEPHI PEAKIUi, MOATBEPKAAOIINX XUMUYECKUE CBOWCTBAa HEOPTraHUMUECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBaHUI U COJIEH;
*OIPENENATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

*COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIN OaNaHC (151 U3yYEHHBIX peakluii) Mo MPeIIoKEHHBIM CXeMaM PeaKIuii;

*[IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, IOITBEPKIAIOIINE XUMUUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB HEOPIaHUUYECKUX BEILIECTB;

Buinyckuux nonyuum 603mMoxicHOCmMb Hayyumvbcs: * TPAMOTHO 00palaThesl ¢ BEIECTBAMH B TTOBCETHEBHOM KU3HU;

*0CO3HaBaTh HEOOXOUMOCTH COOIIOICHUS TIPABIII YKOJIOTHUECKU 0€30IaCHOTO MOBEICHHS B OKPYKAIOIIEH TPUPOTHON Cpejie;

*IIOHUMATh CMBIC]T U HEOOXOUMOCTh COOMIOACHHUS IPEANUCAHNMN, TPEIaraeMblX B MHCTPYKIMSIX MO UCIIOJI-IO JIEKApCTB, CPEICTB OBITOBOM XUMHHU U JIP.;
*HCIIOJIb30BaTh NPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH IIPH BBIMOJHEHUH HCCIEI0BATEIBCKUX IPOCKTOB 0 HM3YYEHHIO CBOWCTB, CHOCOOOB
MOJIyY€HHUS U PacliO3HABAHUS BEIIECTB;

*pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, MCIOJB3YS CPEICTBA YCTHOM M MUCHbMEHHOW KOMMYHHKAIIMHM IpU pabdoOTe ¢ TEKCTaMH y4eOHHKA U
JIOTIOJIHUTEIBHON JIUTEPATypOM, CIIPAaBOUHBIMH TaOJMIIaMHU, MPOSBIATH TOTOBHOCTh K YBAXXCHUIO MHOW TOYKU 3PEHUS MPU OOCYXKIACHUH PE3yIbTaTOB
BBITTOJIHEHHON pabOThI;

*00bEKTUBHO OILICHUBATh HWH(GOPMAIMI0O O BEHIECTBAX M XHUMHUYECKHUX TMpOIecCcaX, KPUTHUYECKH OTHOCUTHCS K IICEBJOHAYYHOH HH(OpMAIINH,
HeJT00pOCOBECTHOM peKIiaMe, KacarolIeicsl CIIOJIb30BaHUS PA3IMYHBIX BEIIECTB.

*0CO3HABATh 3HAYCHHE TEOPETUUECKUX 3HAHUHN ISl IPAKTHUECKOH 1eATeIbHOCTH YeI0BeKa;

*OIUCHIBATh U3YUEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOI'O aHAJIN3a;

*IIPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSIX MEPHOIMYECKON CUCTEMbl XMMHUYECKHX AJIEMEHTOB AJi OOBSCHEHHUS W TMPEIBUJICHUS CBOMCTB KOHKPETHBIX
BELIECTB;

*pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MIOCPEICTBOM YIIIyOJIeHUsI 3HaHUN 00 UCTOPUH CTAHOBJICHUSI XUMHUYECKON HAYKH, €€ OCHOBHBIX MOHSITHIA,
MEPUONYECKOI0 3aKOHA KaK OJHOI0 U3 BaKHEHIINX 3aKOHOB IPUPObI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

*COCTaBJISITh MOJICKYJISIPHBIE U TTOJTHbIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSM;

*IIPUBOAMTD IIPUMEPHI peaKluii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aMMOCBSA3H MEK/y OCHOBHBIMH KJ1aCCAMU HEOPIaHUYECKUX BEILECTB;



*IIPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3TUYHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIINH;

*IIPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3ITUYHBIX (PAaKTOPOB HA CMEIIEHUE XUMHYECKOTO PABHOBECHSL.

*IIPOrHO3UPOBATh XUMHUUECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

*IIPOrHO3UPOBATh CI-ThbBE-BA MPOSBIATH OKUCIIH-€ WA BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM CTEIECHEH OKHMCIICHHs JIEMEHTOB, BXOJSLIUX B €ro
COCTaB;

*BBISIBJIATH CYIIECTBOBAHUE T€HETUYECKON B3aUMOCBS3U MEXY BEIIECTBAMU B PSAY: IPOCTOE BEIIECTBO — OKCHJl — IHAPOKCH] — COJIb;
*OpPraHU30BbIBATh, IPOBOJUTH YUCHUYECKUE IIPOEKTHI 10 UCCIIETOBAHUIO CBOMCTB BELIECTB, UMEIOIIMX BAKHOE IIPAKTUYCCKOE 3HAYCHUE.

COJEPKAHUE TEM YYEBHOT' O KYPCA

Tema 1.Bgedenue. QOodwiaa Xapakmepucmuxka XuMUYECKUX 3I/IEMEHmMO6,6euiecme u xumuueckux peaxyui.  Ilepuoouueckuii 3axkon u
Ilepuoouueckaa cucmema xumuueckux rnemenmos /l. U. Menoeneesa (13 1)

Ilepnonnueckuit 3akoH u llepnoamyeckas cucrema xuMuueckux 3jeMeHTOB J[. M. MenneneeBa. XapakTepucTuka 3JIeMEHTa IIO €ro IOJIOKEHHUIO B
Ilepuoguueckoit cucreme xumuueckux eMeHToB 1. M. Menneneesa. XapakTepucTHKa 3JIEMEHTA 110 KUCIOTHO-OCHOBHBIM CBOMCTBAaM €ro COEINHEHUH.
[Tonatue o mnepexoAHbIx sneMeHTax. AmdortepHocTh. ['eHeTHueckuil psin mepexomHoro sieMeHTta. Kiaccuukanus XUMHUECKHUX COEIMHEHUI.
PactBopuMocTs BemiecTB B Boge. HeoOpatumslii ruspoius cosieid. CBoHCTBa OKCHIOB, KMCIOT, OCHOBAaHUN U COJIEH B CBETE TEOPHH JIEKTPOIUTHUECKON
JUCCOIMAIIMU U OKHUCIICHHI-BOCCTaHOBNIeHUs. Kitaccudukanus xumudeckux peaknuid. TernoBoi a¢dekt peaknun. Depmertsl. O000IICHHE CBEICHUH O
XUMHYECKHUX peakuusax. Kiaccupukanus XuMHUUECKUX peakluii 0 Pa3Iu4HbIM MIPU3HAKAM: «UHUCIIO U COCTaB Pearupyronmx 1 00pa3yronmxcs BEIecTB,
«TeruIoBor 3((HeKT», «HaNpaBICHUE», KM3MEHEHHE CTEIICHEW OKUCIICHUS JIEMEHTOB, 00Pa3yIOIINX PEearupyIoIie BemecTBay, «(ha3a», «UCIOoIb30BaHNE
karanusaTopa». [IoHATHE O CKOPOCTHM XMMMUYECKOM peakuuu. DakTopsl, BAMAIOIIME HA CKOPOCTh XMMHYECKMX peakuui. KaramuzaTopel M karanus.
WNuruduropsl. AHTHOKCUAAHTHI. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.

JdeMoHCcTpanum.

Paznuunsie hopmer tabmunpst . . MenneneeBa. Moxaenn aroMoB 3ieMeHTOB |—3-ro mepromoB. Mopaens CTpOEHHUs 3eMHOro mapa (IomnepedHbIid
paspe3). 3aBHCHUMOCTb CKOPOCTHM XMMHYECKOH peakIMHM OT MPHUPOJbl PEArupyOUIMX BELIECTB. 3aBUCUMOCTb CKOPOCTHM XUMHMUYECKOW peakuuu OT
KOHLEHTPALlUU PEArupyrolMX BELIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW peakUuu OT IUIOLAJAM CONPUKOCHOBEHMS pPEarupyroliuX BELIECTB
(«xunsAmui coi»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakluu OT TeMIepaTypbl pearupyromyux BeulecTB. | OMOreHHbIN U IeTeporeHHbIN KaTaau3bl.
depMeHTaTUBHBIN Katanu3. IHrubupoBanue.

[Ipaktukym 1:

1. TpaxTtmueckas pabota 1 «IloxydyeHnue u cBoiicTBa aM(pOTEPHBIX THAPOKCHIOBY
2. IlpaxTtuueckas pabota 2 «/3yueHue (pakTopoB, BAMSIOIUX HA CKOPOCTh XUMHUECKONW PEaKLIUN»

Tema 2. Xumuueckas opranusanusi npupoasl. lIpuponaa - HCTOYHMK CHIPHS AJIs1 XMMHYECKOH MPOMBINIIEHHOCTH.(64.)

Xumuueckas opranusanus mianersl 3emis. ['eonorndeckue obonouku 3emin. [lonesnsie uckonaemsle. Ctpoenue 3emin. JIutocdepa n e€ xumuyeckuii
cocraB. Munepaisl. Pynbl. Ocagounsie nopoasl. [lonesHsie nckonaemsle. XMMHUUECKHUM cocTaB rufpocdepbl. XUMUUECKUN cocTaB atMocdepbl. MeTaisl



B npupoje. [lonstue o meramnyprun. Ilpupoansie coennnenus merauioB. LiBeTHas u uépnHast meramntyprus. [lupomeramnyprusi, ruApoOMeTaIyprus,
anekTpometautyprus. UyryH. Cranb. ATIOMUHOTEpMUS. DIIEKTpou3 paciuiaBoB. [lonyuenne Hemeranios. @pakivoHHas IEPETOHKA XKUAKOTO BO3yXa.
CrocoObl TONydeHUsl KUCIOpOJa, a30Ta, aproHa, ¢ocdopa, KpemHHs, XJopa, Homa. DiekTponu3 pacTBopoB. I[lomyueHne BakHEHUIIMX XMMHYECKUX
coenuneHuil. [lomyyeHne cepHOil KUCIOTHI: CHIPhE, XUMHU3M, TEXHOJIOTUYECKAs CXeMa, METOJT «KHUIISIIETo CIIOsH, PUHIIMIIEI TEIUIO0OMEHA , IPOTUBOTOKA
n uupkynsuud. Oneym. IlpomsBoncTBo ammmaka: CbIpbE, XMMH3M, TEXHoJormueckas cxema. CuiMkaTHas npomblnuleHHOCTh. Llement. Crekiio.
OnTuueckoe BosiokHO. Kepamuka, dapdop, dasac. OxpaHa OKpyKarolIeld cpebl OT XUMUYECKOTO 3arps3HeHHsI. [ I00aTbHBIC 3KOJIOTHIECKUE TTPOOIEMBI
YeN0BEYeCTBA: MAPHUKOBBIN AP (HEKT, KUCTOTHBIE JOXKIN, 030HOBBIE IBIPHI, «3eNEHasT XUMUSD).

JdemMoHcTpanmu.

OO6pa3ubl TOpoJ ByJIKAHUYECKOTO MPOUCXOKICHUS.

Tema 4. Hememannwt (24 u)

OO0mas xapakTepuCTHKa HeMeTalsioB: mojoxkeHue B [lepuomuueckoi cucteme xumuueckux snemeHToB Jl. M. MenpaeneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB, 3JeKTpooTpulaTeabHocTh (D0) Kak Mepa «HeMeTaumuHocTH», psang 0. Kpucramimyeckoe CTpoeHHE HEMETalIOB — IPOCTHIX BEIIECTB.
Annorponusi. @uznueckre cBoMCTBa HeMETaIOB. OTHOCUTENBHOCTD MOHATUN «METAD» U «HEMETAILID).

Bonopon .Ilonoxenue Bonopoaa B [lepuonnueckoii cucrteme xumuyeckux sneMeHToB . . MenaeneeBa. CtpoeHue aroma u MoJiekyibl. Ousnyueckue u
XMMHUYECKHE CBOICTBA BOJOPO/IA, €r0 MOJYYeHHE U TPUMEHEHHUE.

["anorensl: cTpoeHHe UX aTOMOB M MoJieKyJl. [IpocThie BeliecTBa 1 OCHOBHbBIE COEJUHEHUS TaJIOT€HOB, UX cBolicTBa. KpaTkue cBeneHus o xyope, 6pome,
¢brope u ioge. KauecTBeHHBIEC peakI[uy Ha TaIOreHUI-UOHBL. [IprMeHeH e TraJoreHoB U X COeAMHEHUN B HApOJHOM XO03sIiCTBeE.

Xanbkorensl. Kucnopon, nonydenue, coiictBa, npumeHeHue. Cepa. CTpoeHue aroma, aJljIOTPONHs, CBOWCTBA M NPUMEHEHHE POMOMUYECKOH CEepbl.
CepoBogopon u cepoBogopoanas kuciora. Cynbdunbl. Oxcuasl cepol (IV) u (VI), ux nonydenue, cBoiictBa u npuMernenue. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHHUE B HAPOIHOM XO03511CTBE. IIpOU3BOACTBO CEPHOM KHUCIIOTBHI.

A3zo01. CTpoeHue aromMa U MOJIEKYJIbl, CBOWCTBA MPOCTOr0 BeUIECTBA. AMMMAK, CTPOEHHUE, CBOICTBA, MOJlyueHUE U npuMmeHeHue. Collu aMMOHUS, UX
cBoiicTBa u mpumenenue. Okcuasl azota (1) u (IV).

Kucnoponacoaepxkaiue coenvHeHUs a30Ta. A30THash KHUCIIOTa, €€ CBOMCTBAa M MpUMEHeHHe. HutpaTel U HUTPUTHL, MpobiemMa UX COJEp>KaHUs B
CEJIbCKOXO035IICTBEHHON NPOAYKIMH. A30THBIE y100OpEHUSI.

®dochop. CtpoeHue aroma, auIOTPONHs, CBOMCTBAa Oenmoro m kpacHoro (docdopa, ux npuMmeHeHue. OcHOBHBIE coeauHeHUs: okcua ¢ocdopa (V) u
oprodochopHas kucnora, pocdarsl.

VYrnepon. CtpoeHue aroma, aJuioTpomnusi, cBoiictBa Moaudukanuii, npumenenue. Okcunsl yraepoza (II) u (IV), ux coiictBa u npuMenenue. KapOoHatsr:
KaJIbLIUT, COA: TEXHUUECKAas U MUIEBast, OTAlll, UX 3HaYEHHUE B IPUPOJE U KU3HU YEJIOBEKa.

Kpemuuii. CTpoenue atoma, KpUCTaJUIMYECKUN KpeMHUH, ero cBoiicTBa U nmpuMmenenue. Okeun kpemuus (IV), cununuast u cunan. KpemaueBas kuciora,
CHJIMKATBHI.

JdeMoHcTpanum.



OO0pa31pl raToreHOB — MPOCTHIX BElIecTB. B3anMoaelcTBIE TaTOreHOB C HATPHEM, C AIFOMUHUEM. BrITecCHeHHE XJI0poM OpoMa MM MO/a U3 paCTBOPOB
ux cosned. BzammopeicTBue cepbl ¢ MeTaJUIaMH, BOAOPOJOM M KHCIOPOAOM. B3amMonencTBue KOHUEHTPUPOBAHHOM A30THOW KHCIIOTBI C MEHbIO.
[Tornomenue yrieMm pacTBOPEHHBIX BEUIECTB HIIM T'a30B. BoccTaHoBneHue menu u3 ee okcunaa yriem. O0pasibl IPUPOIHBIX COSTUHEHUH XJI0pa, Cephl,
docdopa, yriepona, kpeMHus. Baxkuelmme o0pas3ipl Uil HAPOAHOTO XO3SUCTBA: Cynb(arbl, HUTPAThl, KapOOHATHI, ¢ocdarel. OOpasmbl CTEKIIa,
KepaMUKHU, [IEMEHTA.

JlaGopaTopHble ONBITHI.

1. Ilonyuenue u pacno3HaBaHue Bojopoja. 2. VccnenoBaHue MOBEPXHOCTHOTO HATsHKEHHs BOAbI. 3.PacTBopeHHe mepMmaHraHata Kajausi WM METHOTO
Kynopoca B Bojie. 4. ['mapararust 06e3BoskeHHOTO cyibdarta meau (II). 5. M3roToBieHue rurcoBoro oTmeyaTka.

6. O3HaKOMJIEHUE C KOJUIEKIMEH ObITOBBIX (puinbTpoB. 7. O3HaKOMIIEHHE C COCTaBOM MUHEpalIbHOM BoJIbl. 8. KauecTBeHHas peakius Ha rajJoreHH/I-UOHBI.
9. [Monyuenue u pacno3HaBanue kuciaoposa. 10. ['openue cepsl Ha Bo3myxe u B kuciopose. 11.CBolicTBa pa3daBieHHON cepHOM KUCIOTHL. 12. U3ydeHue
cBoiicTB ammuaka. 13. PacmnosznaBanue coneit ammonus. 14. CBoiicTBa pa30aBieHHON a30THOM KUCIOTHL. 15. B3aumosnelcTBuE KOHIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI ¢ Meapio. 16. ['operne docdopa Ha Bo3ayxe u B kuciopone. 17. PacnosnaBanue docdaros. 18. 'openue yras B kuciopoxe. 19.
[Tonydyenue yronbHON KHCIOTH U u3ydeHue ee cBorcTB. 20. [lepexon xapOonatoB B ruapokapboHaTsl. 21. Pasnoxkenue ruapokapOoHara HaTpus. 22.
[Tonmyyenue KpeMHEBOW KHUCIJIOTBHI U U3yYEHHUE €€ CBOMCTB.

IIpakTukym 3. CBoiicTBa coenuHeHuit HemeTauioB (1 1)

1. IlonydeHune ra30B U pellieHUe 3KCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « Hemeramibm.

Tema 4. Memannwt (15 u)

ITonoxenne meramoB B Ilepmommnueckoit cucreme xumudeckux syeMeHToB J[. M. MenneneeBa. Mertaunyeckass KpUCTaUIMUECKas peEIIETKa M
MeTaJlInueckas Xxumudeckas cBs3b. O0mue gusndeckue cBoicTBa MetauioB. CIIaBbl, UX CBOMCTBA U 3HaYeHHE. XUMHUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTAaHOBUTEJIEH, a TAKXKE B CBETE UX MOJIOKEHUSI B AJIEKTPOXUMHUUYECKOM PsAly HAIPsSLDKEHUN METaJlJIoB.

OO0mas xapakTepUCTHKa IIETOYHBIX MeTaioB. Metamnsl B mpupojae. OOuiue cnocoObl ux nonydeHus. Ctpoenue atomoB. llenodynsie MeTaabl —
MIPOCTHIC BEUIECTBA. BakHEUINE COSAMHCHHS MISIIOYHBIX METaNIOB — OKCHJIBI, TUAPOKCUIBI U COJH (XJIOPHJIBI, KApOOHATHI, CyIb()aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiinbie ynoOpeHust.

OOmiast xapakTepuCTHKa 3JeMEeHTOB TiaBHoW moxarpymmbl II rpymmer. Ctpoenue atomoB. lllenouno3emenbHBIE METaUIBl — MPOCTHIE BELIECTBA.
Baxkneiimue coenrHeHUs MIEIIOYHO3EMENbHBIX METAJUIOB — OKCHUIbI, THIPOKCHUJIBI M COJU (XJIOPU[BI, KapOOHATHI, HUTPATHI, cylbdartsl, Gpocdarer), ux
CBOWCTBA U IPUMEHEHHUE B HAPOJIHOM XO35IMCTBE.

Amomunuii. CtpoeHue aroma, (U3MUECKHEe M XHMHUYECKHME CBOMCTBA MpocToro BemiecTBa. CoeAMHEHUs alOMUHUS — OKCHJ M THAPOKCHI, HX
amdoTepHbIii XapakTep. Baxxneimue conu amomunus. [IpuMeHeHne alfOMUHUS U €r0 COeTMHEHHH.

Keneszo. Ctpoenne aroma, GU3MIECKHE U XMMUYECKHE CBOMCTBA IIPOCTOro BenlecTsa. I'enernueckue psaasl Fet? u Fe™ .

Baxneiimme conu sxene3a. 3HaueHUE jKelie3a U €ro COSTMHEHHM JITIsl TPUPOIbI U HAPOIHOTO XO35HUCTBA.

Kopposus meTanoB: xuMudeckas U diaeKTpoxumuueckas. Jlerupytomas noo6aska. Hepxaseromias crams.
Jlemoncmpayuu.



OOpa3npl METOYHBIX W IMIEIOYHO3EMEIbHBIX MeTayioB. OOpa3iel CruiaBoB. B3ammojeicTBUE HATpUs, JUTHS W KajbIMs C BOJOH. B3ammopeiicTBue
HaTpUsl U Mar"us ¢ Kuciopoaom. BzaumopeiictBue MeramuioB ¢ Hemetaiuiamu. [lomyaenne runpoxcuaon xenesa (II) u (II1).
Jlabopamopnvie onvimul.
1. B3aumopeiicTBue pacTBOPOB KUCIOT U cojieil ¢ Metaiamu. 2. O3HaKOMIIEHHE C pynaMu xkene3a. 3. OKpallMBaHUE IJIAMEHH COJISIMH ILETOYHBIX
MeTaisioB. 4. B3aumonelictBue kanbius ¢ Bojoi. S.11onydeHne ruipokcuia KaabIus U UCCIeI0BaHUE €r0 CBOWCTB.
6. IlonyueHue ruipokcuia aJtOMUHUS M UCCIIEOBaHUE €ro CBOMCTB. 7. B3aumopeiicTBue xene3a ¢ costHOM kucioTol. 8. IlonyueHue rugpokcuiion
xene3a (I1) u (III) u u3yueHue ux cBOMCTB.
IpaxkTukym 2. CoiicTBa MeTaUIOB U UX coenuuenuii (1 u)!
1.Pemenne skciepuMeHTANIBHBIX 33/1a4 110 TeMe «MeTauiby.
Tema 5. Ob606uienue 3nanuil no xumuu 3a Kypc 0cHoenou uikoasl. Iloocomoeka k zocyoapcmeennoit umozosoi ammecmavuu (F'HA) (7 u)
[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema xummuueckux snemeHToB Jl. M. MenneneeBa. duznueckuil CMbICT MOPSAIKOBOTO HOMEpA AJIEMEHTA,
HOMEpOB I€PUOJA U TPYIIbl. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB M UX COEJIMHEHUH B NEpHOJaxX M Ipylmax B CBETE MPEACTaBICHUN O
CTPOCHHH aTOMOB JJIEMEHTOB. 3HAU€HHE MEPHOAMYECKOr0 3aKOHAa. BUIBI XMMUYECKHX CBSI3€H M THUIMBl KPUCTAIUIMUECKHUX pEIIeTOK. B3zanMocBs3b
CTpOEHHUSI U CBOMCTB BemiecTB. Kiaccudukanus XUMHUUECKUX pEaKUUi MO Pa3IMYHBIM MpPU3HAKaM (YHCIO M COCTaB PEarHpyroImuX M 00pa3yIOUIHXCs
BEIIECTB; HaJM4Me TPaHMIIbI pasfena ¢a3; TemioBoi 3P¢eKT; u3MEeHEHHE CTENeHeH OKHCIIEHUs aTOMOB; HCIIOJIb30BAHHME KaTallW3aTopa; HampaBlieHUE
npotekanus). CKOpOCTh XUMUYECKHX Peakuuid U (pakTopsl, BIugonme Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEaKIUil U CIIOCOObI CMEUICHUS XUMHYECKOTO
paBHOBECHS.
[IpocTeie U cnokHbIe BemiecTBa. MeTalibl U HeMeTalulbl. ['eHeTuyeckue psiabl MeTajlla, HEeMeTaula U MepexoAHoro Metauaa. OKCuabl U THAPOKCHIbI
(ocHOBaHMS, KUCIOTHI, aMQOTEpHBIE THAPOKCUABI), coiu. X coctaB, kinaccudukanus v oOIIMe XUMUYECKHUE CBONCTBA B CBETE€ TEOPHH DIIEKTPOIUT-I
JUCCOLUAIUN

TemMaTH4ecKkoe MJIAHUPOBAHUE

Ne ritaBsr HasBanue riiaBsl KommuecTBo yacos [IpakTuueckue padotsl | KonTponbHbie
paboThI

1. Beenenue. O01mas xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB U 13 2 1
XuMHUYecKuX peakiui. [lepuoanueckuit 3akon u [ICXD
JA.N.Menpeneena.

2 Xumudeckasi opranusanus npupoast. [Ipupona - ncrounuk 6 - -
CBIPBS JIJISl XUMHUYECKOM MPOMBIIIJIEHHOCTH.

3. HemeTtamnsr 24 1 1

4, MeTtannsl 15 1 1

5. O06001IeHre 3HAHUH TI0 XHMHH 32 KypC OCHOBHOM IITKOJIBI. 7 1
IToaroroska x I'A.




Pesepn

3

Hroro

68

4 4

MarepunanbHO — TeXHHYECKOe odecrieyeHHe 00pa3oBaTe/bHOIO0 Mpouecca.
Yueono-memoouueckoe ovecneuenue: 1.1lpumvepnas nporpaMmma OCHOBHOTO 001Iero 00pa3oBaHus 0 XUMUU (0a30BbIi YPOBEHB);
2.ABtopckas mporpamma O.C.I"abpuernsiaa, cooTBeTcTBYOMIass DeaepatbHOMy KOMIIOHEHTY ['0Cy1apcTBEHHOTO CTaHAapTa 001ero oopa3oBaHus U
nomnyiienHas MunmucrepcTBom oopazoBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensu [Iporpamma kypca xumuu ams 8-11 kimaccos
obmmeoOpaszoBatenbHbIx yupexaenuii / O.C.I'abpuensn. — 7-e uzganue, nepepaboranHoe U nornonHeHHoe — M.: «Jpoday).

3.I'abpuensan O.C. Xumus. 9 xnacc. M., «/Ipoday,
4.T'abpuensia O.C, OctpoymoB W.I'. HactonpHast kHuTa yuutens. XuMus. 9 ki1.: Meroamdeckoe nocodue. - M.: «Jlpoda»
5.Xumus. 9 ki1.; KontponbHeie u mpoepounbie padoTsl k yueoHuky O.C. ['abpuensna «Xumus. 9» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YrakoBa
7.I'abpuensu O.C, SmrykoBa A.B. Pabouas terpanp. 9 ki. K yuebnuky O.C. 'abpuensna «Xumus. 9. - M.: «Jpoday,
8.I'abpuensn O.C, AmykoBa A.B. Terpaap s 1abOpaTOpHBIX ONBITOB U MpaKkTUYeckux padoT. 9 ki. k yueOnuky O.C. ['abpuensna «Xumus. 9 kiaacey.
— M.: «/Ipodar».9.I'abpuensu O.C, Bockoboitaukosa H.IT. Xumus B Tecrax, 3aiadax, ynpaxaeHusx. 8 - 9 xi. - M.: «/Ipoday.

Hara

Ne

Tema ypoka

Tun
ypoka

[Inanupyemsle pe3ysIbTaThl

OOyuarouuii HayuuTcs

OOyuarouuiics Noay4quT
BO3MO>KHOCTh HAYYHMThCSI

[Inanupyemsie
METaNpeIMETHBIE PE3YIIbTATh

Koin-Bo
JacoB

BBenenune. O0mas XapakTepucTUKA XUMHU

YeCKHMX 3J1eMeHTOB M xummnuyeckux peakumid. [lepuogudeckuii 3axon u [ICXI JI.U.Mennaeseena.

1 Ilepnonnueckuit KomOunu | OnuceiBaTh U XapakTepu30BaTh | IPUMEHSTH 3HAHUS O [Inanupyrot cBou aeiictBusi B | 1
3aKOH U poBanHbIN | Tabnauunyto popmy [ICXD JI.M. | 3aKOHOMEPHOCTSIX COOTBETCTBUU C IIOCTABJICHHOU
[Tepnonnueckas YPOK Meneneesa; nenarb IIEPUOUYECKON CUCTEMBI | 3a7]a4€i U YCIOBHUAMU €€
cucrema YMO3aKJIIOUEHHS O XapaKTepe XUMUYECKUX AJIEMEHTOB | peajau3aiuu
. . Menaeneesa W3MEHEHUSI CBONCTB JUISL OOBSICHEHHS H Ilo3HaBaTeabHBIC: CTABAT
B CBETE YUECHUS O XUMHUYECKHUX JIEMEHTOB C MpEeABUICHUS CBOMCTB U GOpMYyIUPYIOT LEH U
CTPOECHHH aTOMa YBEJIMYECHUEM 3apsI0B aTOMHBIX | KOHKPETHBIX BEILIECTB po0JIeMbl YpOKa; OCO3HAHHO

anep. Y IIPOU3BOJIBHO CTPOSIT B
YCTHOUW M MUCbMEHHOU opme
KommyHMKaTHUBHBIE:
BitaneHnne MOHOJIOrM4ECKOM U
JTUAIOTUYEeCcKoil opmamu
peun
2 XapakTepucTukKa KomOunmn | Xapakrepu3oBaTh XUMHUICCKUE OIMCHIBATh U3YUYECHHBIC P: craBsaTr yueOHble 3amauv HA | 2




XUMHYECKOI0 pOBaHHBIN | 371eMeHTHI 1-3 —To nepuoja 1no OOBEKTHI KaK CHCTEMBI OCHOBE COOTHECEHMSI TOT'0, UTO

3JIEMEHTA IO €ro YpOK ux nonoxenuro [ICXD JI.1. YK€ U3BECTHO U YCBOEHO

MOJIOKEHHUIO B Meneneena. YYaIUMCSl, U TOTO, 4TO emIé

[Iepunonnueckon HEU3BECTHO

cucreme J1.1. [I:caMOCTOATENBHO BBIIEIIAOT

Menneneena U GOPMYITUPYIOT
MIO3HABATEJIbHYIO 1IEJIb
K:popmynupyrot cobcTBeHHOE
MHEHHE U MO3ULIHIO, 33JAI0T
BOIIPOCHI, CTOSAT OHSTHBIE JUJIsS
NapTHEPA MOHATHUSL.

XapakTepucTuka W3yuenne | Ha3bIBaTh OOLINE XUM-€ MIPOTrHO3UPOBATH PerynstuBHble: cTaBAT

XUMHUYECKOTO HOBOT'O CBOMCTBA KUCIIOTHBIX, OCHOBHBIX | CIIOCOOHOCTD BellecTBa | yueOHYIO 3a7auy, ONPeaesITiOT

3JIEMEHTA 110 MaTepuan | OKCHUJOB, KUCJIOT, OCHOBAaHUN U | IIPOSIBIATH MOCJIEI0BATEIbHOCTh

KHUCJIOTHO- a couied ¢ nozuumu TO/L; OKHUCJIUTENbHBIEC WU MIPOMEKYTOUHBIX LIeJIeH ¢

OCHOBHBIM IPUBOJIUTH PUMEPHI pEAKLIUM, | BOCCTAHOBUTEJIbHBIE Y4€TOM KOHKPETHOT'O

CBOMCTBaM MOATBEPKJAIOIINX XHUM-€ CB-Ba: | CBOWCTBA C YYETOM pe3ynbTaTa, COCTABISAIOT IIaH

o0pa3yeMbIX UM OKCHJOB, KHCJIOT, OCHOBaHH, CTEIEHEN OKHUCIICHUS Y aJTOPUTM JICUCTBHI

COEIMHEHU I COJIEH; OIIPEACIIATh BEIIECTBO — | 3JIEMEHTOB, Bxoadmux B | [lo3HaBarenbHble:

OKHUCJIUTEIb U BELIECTBO — €ro cocTaB CaMOCTOSITEJIbHO BBIJCIISIOT
BoccTaH-11b B OBP; dbopMynupyroT

MO3HABATEJIbHYIO LIEJIb,
UCIIOJIB3YS OOIIHe IPUEMBI
pelieHus 3a1a4y
KommyHMKaTHBHBIE:
KonTpoJib 1 oLieHKa 1eiCTBUI
napTHepa

IIpakTH4eckast Camocros PerynarusHsie:

padora Nel: TeJIbHas CamocrosiTenpHO

«[lonyuyenue n pabora 00HapyXHUBaIOT U

CBOICTBa bopMynupyroT podiemy.

amM(OTepHBIX




TUIPOKCHJIOB)

Ilo3HaBaTeabHEIC:
BBISBISIOT IPUYUHBI U
ciencTBus sieHun. CTpost
JIOTUYECKHE PACCYKICHHUS,
YCTaHABIMBAIOT IPUYUHHO —
CIICJICTBCHHEIC CBSI3U
KoMMyHHKaTUBHBIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAUHAIIUN
pa3IUYHBIX MO3ULIUN B
COTpPYJIHUYECTBE,
bopMyIUPYIOT COOCTBEHHOE
MHEHHE U MTO3UIIHIO

Knaccudukarmms
XAMHUYECKUX
COCTMHEHUN

KomOunn
POBaHHBIN

YPOK

KJIaCCU(PUITUPOBATh XUMHUCCKHE
coenuHeHus. Hayuntbes
OCYILIECTBIISATh HEOOPATUMBIIT
TUJIPOJIU3 COJICH.

OCO3HABaTh 3HAYECHUE
TEOPETUYECKUX 3HAHUI
JUISL TIPAKTUYECKOM
JEeSATEIbHOCTH YEJI0BEKA

P: [IpyHUMarOT ¥ COXpPaHSIOT
y4eOHYI0 33/1a4y, YYUTHIBAIOT
BbI/ICJICHHbBIE YUUTEIEM
OpPHUEHTHUPBHI IeHCTBHSI B HOBOM
yueOHOM Marepuaie B
COTPYAHUYECTBE C yUUTEIIEM
IT: CraBsaT u popmMynHupyrOT
npo0iieMy ypoka,
CaMOCTOSITEJIBHO CO3/1al0T
QJITOPUTM JIEATEIIBHOCTU PU
pelIeHny MpooIeMbl
KommyHuKaTHBHBIE:
[IposBNISAIOT aKTUBHOCTH BO
B3aUMO/JICHCTBUH JIJIS peIICHUS
MIO3HABATEJIbHBIX U
KOMMYHHMKATHBHBIX 33a4

Knaccudukamms
XAMHUYECKUX
peaKkuuii mo

KomOunu
POBaHHBIN

YPOK

yCTaHaBIUBATh
IIPUHAUIEKHOCTh XUMUYECKON
PEAKLHU K OIIPEACICHHOMY THUILY

COCTaBJIATHb
MOJICKYJISIDHBIC U
I1OJIHBIC HOHHBIC

PerynsruBHbie:
BriiBUTarOT BepcHu penieHus
po0JIEMBbI, 0CO3HABATH




pa3IM4YHBIM

10 OJTHOMY U3

YpaBHEHUA I10

KOHEUHBIN pe3ysbTar

MpU3HAKAM KJIacCU(UKAITMOHHBIX COKpAaIeHHBIM HOHHBIM
IPU3HAKOB: 1) Mo Yuciy u YpaBHEHUSM. [To3HaBarenbHbIe:
COCTaBYy UCXOJIHBIX BEIIECTB U BribuparoT ocHOBaHUS U
IPOAYKTOB PEAKLIUU KPUTEPHH 15
2) 10 BBIACIICHUIO UJIH KJIaCCU(UKALINN
HOTJIOIEHHIO TEIIOTHI [IpeoOpa3oBbIBaTH
3) 0 U3BMEHEHHUIO cTeneHel UH(POPMALIMIO U3 OJTHOTO BUIA
OKHCIICHUSI XUMUYECKHX B pYroil ¥ BEIOUpATh AJis ce0st
9JIEMEHTOB yno0Hyto Gopmy dukcarum
4) mo obpaTuMOCTH MpEACTaBICHHUS HHPOPMAITIH
KommyHMKaTHBHBIE:
OTtcTauBaTh CBOIO TOUKY
3peHHs, IPUBOIUTH
apryMeHTBI, TOATBEPKAas UX
¢daxTamu. Paznuyare B ycTHOU
peuu MHEHHe,
JI0Ka3aTeIbCTBa, TUTIOTE3bI,
TEOPHH
ITonsarue o Wzyuenne | Hayuatcs: HasbiBaTh GakTopbl, | [lomydar BO3MOXK-Th PerynaruBhsie:
CKOpPOCTH HOBOT'O BJIMSIIOIME HAa CKOPOCTh Hayuutbcs: CamocrosTenbHO
XUMHAYECKOH MaTepual | XUMHUYECKOW Peakluu 1 MIPOTHO3UPOBATH O00HApPYKUBAIOT U
pEaKIMH. a OOBSICHATh UX BIUSHUE HA pe3yabTaThl BO3ACHCTBUSA | (POPMYIUPYIOT IPOOIIEMYy.
Karamuzaropsr CKOpPOCTh XUMHUYECKOH PeakIny; | pa3inyHbIX (JaKTOpOB Ha
Ha3bIBaTh (PaKTOPBI, BIUAIOIINE | U3MEHEHHE CKOPOCTU [To3HaBarenbHbIe:

Ha CMEIICHUE XUMHUYECKOTO
paBHOBecusi. Hayuarcs:
UCII0JIB30BaTh MPHU
XapaKTepUCTHKE MPEBPAIICHUI
BEIIECTB MOHATUS
«KaTallu3aTopy», KAHTHOUTOP.

XUMHYECKON PEAKIIUU;
MPOrHO3UPOBATH
pe3yJbTaThl BO3ICUCTBUSA
pa3IUyYHBIX (HaKTOPOB Ha
CMEIIICHHUE XUM-TO
paBHOBECHS

BrIBISIOT IPUYMHBI U
caencTBus spieHu. CTpost
JIOTUYECKHUE PACCYKICHHUS,
YCTaHABIMBAIOT IPUYUHHO —
CJIEACTBEHHBIE CBI3U
KoMMyHHKaTUBHBIE:
YuuThIBaIOT pa3Hble MHCHHS U




CTPEMSTCSL K KOOPAUHAIIUU
pa3IUYHBIX MO3ULIHUNA B
COTPYAHHUYECTBE,
bopMyIUPYIOT COOCTBEHHOE
MHEHUE U TTO3UIHIO

IMpakT4yeckas
padora Ne2:
«3yuenue
(hakTopoB,
BIIMSIONINX Ha
CKOPOCTb
XUMHUYECKON
peakuum»

N3yuenue
HOBOT'O
MaTepHa
a

PerynsruBHbie:
CaMocCTOsATENbHO
0OHApYKHUBAIOT U
bopMynupyroT mpodiemy.

ITo3HaBaTenLHEIE:
BrIBISIOT IPUYMHBL U
caencTBus sBieHu. CTpost
JIOTUYECKHE PACCYKICHHUS,
YCTaHABIMBAIOT IPUYUHHO —
CIICJICTBCHHEIC CBSI3U
KoMMyHHKaTUBHBIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAUHAIIUN
Pa3IUYHBIX MO3ULIHN B
COTPYJIHUYECTBE,
bopMyIUPYIOT COOCTBEHHOE
MHEHHE U MTO3UIIHIO

I'uaponus coneit

N3yuenue
HOBOT'O
MaTepHa
a

Hayanc;[ MMUCaTh YPABHCHUA
Tuapojamr3a coJieit

CocTaBiiTh YpaBHCHHUA
ruapoJums3a coJieit

PerynsruBHsie:
CaMocCTOsATENHHO
0OHApYKHUBAIOT U
bopMynupyroT mpodiemy.

ITo3HaBaTenLHEIE:
BrIBISIOT IPUYKMHBI U
caencTBus sBieHun. CTpost
JIOTUYECKHE PACCYKJICHHUS,




YCTaHABIUBAIOT MPUUYUHHO —
CIICJICTBCHHEIC CBSI3U
KommyHMKaTHBHBIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOpAUHAIIUU
pa3IUYHBIX MO3ULIHNA B
COTPYAHHUYECTBE,
bopMyIUpYIOT COOCTBEHHOE
MHEHME U TTO3UIHIO

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIHHEI
€ peaKkuu

KomOunu
POBaHHBIN

YPOK

O0600MmKUTh 3HAHUS O MpOIEccax
OKHUCJIEHUSA U BOCCTAHOBJICHUS.

PaccraBiste

K02 (ppuIMeHTH B
YPaBHCHHSIX XUMHUECKUX
peaxkuuii METoJ0M
3JIEKTPOHHOTO OajaHca

PerynsruBHbie:
CaMocCTOsATENHHO
0OHApYKHUBAIOT U
bopMynupyroT mpodiemy.

ITo3HaBaTenLHEIE:
BrIBISIOT IPUYKMHBI U
caencTBus sBieHu. CTpost
JIOTUYECKHE PACCYKICHHUS,
YCTaHABIMBAIOT IPUYUHHO —
CIICJICTBCHHEIC CBSI3U
KoMMyHHKaTUBHBIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPAUHAIIUN
pa3IUYHBIX MO3ULIHNA B
COTPYJIHUYECTBE,
bopMyIUPYIOT COOCTBEHHOE
MHEHHE U MTO3UIIHIO

10

O06006111eHE U
CHCTeMaTH3aIus
3HAHWH 110 TEME
«IloBTOpEHNE
00001IEeHE

Ypok
0000111EeHN
a,
cUcTeMar
H3allUH,

Hayuarcs: o0oOmaTs 3HaHUS U
IPEJICTABIATh UX CXEM, TaOJIuIl,
MpEe3eHTalNi

PerynsatusHsle:

BHocst HeoOxoauMmble
KOPPEKTUBHI B JCHUCTBUE ITOCIIE
€ro 3aBEpILEHUs Ha OCHOBE €0
U y4€Ta XapaKTepa CAeIaHHbIX




CBEJICHUH 110 KOpPEKIH OIMO0K
pazneny 1 «O0mas | u 3HAaHUH [To3naBaTenbHbBIE:
XapakTepUCTUKA 110 TeME CtposT peueBoe
XUMUYECKHUX BBICKA3bIBAaHUE B YCTHOU U
9JIEMECHTOB, MMCbMEHHOU (hopme
BCIIECTB U KommyHukaTuBHbBIE:
XHUMHYCSCKHX KOHTPOJIUPYIOT ACHCTBUSA
peaKkuuid. apTHEpa
[Tepuonuueckuii
3aKOH U
ITepnonuueckas
cHucTeMa
XHUMHYCSCKHX
anementoB /l. U.
MenneneeBa»

11 | KonTposabHas Kontpons | KoHTposibs npeagMETHBIX 1 MIPUMEHSATH NOTy4YeHHble | PerynsTuBHbIE:
padoraNel 3HaHHUH MeTanpeMEeTHBIX YUeOHBIX 3HAHUS U OCYLIECTBIISIOT MOLIArOBbIN U
10 TEME neiicTBui o TeMe « Beenenune. | copmupoBaHHBIE WUTOTOBBIM KOHTPOJIb 110
«IToBTOpEHUE OO0m1as XxapakKTepUCTHKA YMEHUS ISl PEeLLICHUs pe3ynbTaTy
00001IeHNE XUMHUYECKUX y4eOHBIX 33724 ITo3naBarenpHbBIE:

CBEJICHUH 110 KypCy
8 KJacca.
XHUMHUYECKHE
peaKIum»

QJIEMCHTOB 1 XUMHYCCKHX

peakuuii. [lepuponnueckuii 3aKk0H

u IICXD

CTPOSIT pEYEBOE BBICKA3bIBAHUE
B YCTHOM M MMCbMEHHOMN
dbopme

KommyHMKaTHBHBIE:
YUUTBIBAIOT pa3HblE MHEHUS U
CTPEMATCS K KOOpAUHALUU
pa3IMYHBIX O3ULUI B
COTPYAHUYECTBE

XumMuyeckas OpraHu3anus nNpupoabl. Hpnpona = HCTOYHHK CbIPbA IJIsA XMMHYECKOI NNPOMBINIJICHHOCTH.

12

XuMu4deckas
OpraHu3aus
IJIaHETHI 3eMIIA

Nsyuenue
HOBOTI'O
MaTepuai

paccMOTPETh CTPOCHUE U
XUMHWYECKUN COCTaB 3EMJIH.

O0OBEKTHUBHO OIICHUBATh
MH(POPMALIHIO O COCTaBE
3eMJIN.

PerynstuBHsle:
[L1anupyroT CBOU IEUCTBUS B
CBSI3H C ITOCTABICHHOM




3a/1a4eil U yCIIOBUSMMU €€
pemeHus
[To3HaBarenbHbIe:
CraBsaT 1 GOpMYIHPYIOT LEIH
U po0JIeMbl ypoKa
KommykaTuBHBbIE:
AJIEKBaTHO MCIIOJIB3YIOT
peueBbIe CpeaCTBa s
3¢ PEeKTUBHOTO peIICHUS
KOMMYHHKATHBHBIX 337a4

13 Merainsl B N3yuenue 3HATH CIIOCOOBI IMOTYUEHUS HCII0JIb30BATh PerynstuBHble:
npupoze. [lonsitue | HOBoOro METAJUIOB B POMBIIIUICHHOCTH. | TOJy4eHHBIC 3HaHUS i | [ImaHupyroT cBou AEHCTBUS B
0 METaJULyprHH. MarepHain peleHMsl MPAKTUYECKUX | CBSI3U C ITOCTABJIECHHOM
a 3a1a4 3a/1a4eil U yCIIOBUSMM €€
peLeHus
[lo3naBaTenbHbIE:
CraBaT 1 GOopMyIHPYIOT LEIH
U IpOOJIEMBI ypOKa
KommykatuBHbIe:
AJIEKBAaTHO MCTIOJB3YIOT
peueBble CpeACTBa s
3¢ heKTUBHOTO pemeHus
KOMMYHHMKATHBHBIX 33124
14 [Tonyuenue N3zyuenue 3HATh CIIOCOOBI MOTyYEHUS UCIOJIb30BATh Perynarusnsie:
HEMETaJJIOB HOBOT'O HEMETAJJIOB B noJry4eHHble 3HaHus 11 | [Inanupyrot cBou neiicTBus B
MaTepHai IPOMBIIIJICHHOCTH. peleH sl MPaKTHYECKUX | CBSI3U C IMOCTABJICHHOM
a 3a1a4 3aauell ¥ yCIOBUSMU €€

pelieHus
[lo3zHaBarenbHbIE:

CraBsaT 1 GOpMyYIHPYIOT LENIH
U po0JIeMbl ypoKa
KommykaTuBHBbIE:!




AJIEKBAaTHO UCTIOJB3YIOT
peueBbie CpeacTBa s

3 PeKTUBHOTO peleHus
KOMMYHHKATHBHBIX 33134

15

[Tonyuenune
BayKHEHIITNX
XHUMHYECKHX
COCIUHCHHI

N3yuenne
HOBOTI'O
MaTepuan
a

3HATH CIIOCOOBI IMOTYUEHUS
BKHEHIINX XUMHUUECKUX
COETMHEHUU B
MPOMBINIIICHHOCTH.

HCIIOJIB30BaTh
IMMOJIYYCHHBIC 3HAHUS JJIA
PCUICHUA IMTPAKTUYCCKUX

3aaa4d

PerynsatuBHsle:

[L1anupyroT CBOU IEUCTBUS B
CBSI3H C ITOCTABIICHHOM
3a/1a4eil U yCIIOBUSMMU €€
pelieHus

[To3naBaTenbHbIE:

CraBsr u GopMyIUpyIOT LIETU
U IpOOJIEMBI ypOKa
KomMmykaTuBHbIE:
AJIEKBAaTHO MCTIOJB3YIOT
peueBbIe CpeAcTBa s

3¢ heKTUBHOTO pemeHus
KOMMYHHUKATHBHBIX 33/1a4

16

CunukartHast
MIPOMBIIIICHHOCTh

Nsyuenue
HOBOT'O
MaTepuan
a

3HATb OCHOBHYIO IMIPOAYKIHIO
CHJIMKATHOMH IMPOMBIIIJIICHHOCTHU

HCIIOIb30BaTh

TIOJTyY€HHBIE 3HAHUS [T

pelieHust MpaKTUYECKUX
3a71a4

PerynstuBHsle:

[InanupyroT cBOU AEHCTBUS B
CBS3U C IIOCTABJICHHOU
3a/1a4eil ¥ yCIOBUSIMU €€
pemeHus

[To3naBarenbHbIE:

CraBsaT 1 GOpMYIHPYIOT LEH
U TIpOoOJIeMBI ypOKa
KommykaTuBHBbIE:
AJIEKBAaTHO HCTIOIB3YIOT
peueBbie CpeaCcTBa s

3¢ PeKTUBHOTO peleHus
KOMMYHHKATHBHBIX 337a4

17

Oxpana
OKpY>Karoleu

N3yuenne
HOBOI'O

3HATh OCHOBHEIEC IJ100aJIbHEBIC
OKOJOIN4CCKHEC HpO6J'ICMBI

HCIIOJIB30BaTh
ITOJTYYCHHBIC 3HAHUS JIA

PerynsatuBHsle:
[1nanupyroT cBOU AEHCTBUSI B




Cpebl OT MaTepuan YeJI0BEYECTBA peteHust TI00ANBHBIX | CBS3H C IOCTaBJICHHOU
XUMHYECKOIO a HKOJIOTMYECKUX 33/1a4 | 3a7a4eil ¥ yCIOBUSAMU €€
3arpsI3HEHUS peleHus

[To3naBaTenbHbIE:
CraBaT 1 GOopMyIHPYIOT LEH
U IpOOJIEMBI ypOKa
KomMmMykaTuBHBbIE:
AJIEKBAaTHO UCTIOJB3YIOT
peueBbIe CpeAcTBa Ul
3¢ (HEKTHBHOTO PEIICHUS
KOMMYHHKAaTHBHBIX 3a/1a4
Hemeranibl
18 | Hemeramnsl: atombl | M3ydyeHue | naBaTh ONpea-s MOHITHUIM IIPOrHO3UPOBATh PerynstuBHsle:
U IIPOCThIE HOBOT'O «BIEKTPOOTPULIATE-THY « CBOICcTBa Hen3yueHHbIX | [manupyrot cBou nelicTBus B
BeniecTBa. Bo3nyx. | MaTepuan | aJulOTpPOIUS XapaKTepU30BaThb | BJIEMEHTOB U UX CBSI3M C ITIOCTABJICHHOU
Kucnopoa. O3on a HEMETaJUIbl 110 UX MOJOXKEHHUIO B | COEIMHEHUI Ha OCHOBE 3a/1a4eil U yCcIOBUSIMU €€
[ICXD, onuckIBaTh CTpOCHHE 3HaHUH O penieHust
¢du3nveckne CBOMNCTBA nepuoanueckoM 3akone | [loznaBaTenbHbIE:
HEMETaJJIOB, OOBSICHATh CraBaT 1 GOopMyIHPYIOT LEH
3aBUCHUMOCTb CBOMCTB U IpOOJIEMBI ypOKa
HEMETAJIJIOB OT UX IOJIOKEHUS KomMmMyxkaTuBHBIE:
[ICXD3;cocTaBnsaTh Ha3BaHUS AJIEKBATHO UCTIOIB3YIOT
COEIMHEHUI HEMETAJIIOB I10 peueBbIE CpeACTBa U1
dopmye u popmy mmo 3P PEKTUBHOTO PEIICHUS
Ha3BaHMIO, HAy4aTCs AaBaTh KOMMYHHKaTHBHBIX 3a/1a4
OIIpEIENICHUS «aJUIOTPOIIUS»,
«aI0Tp-€ MOIUPU-1».
19 | Bomopox. KomOuHu | xapakTepu3oBaTh BOJAOPOJ 10 IIPOrHO3UPOBAaTh PerynsatusHsle:
poBaHHBIN | ero nonoxenuto B [ICXD CBOMCTBA HeM3y4yeHHbIX | [lmaHupyroT cBOM neWCTBUS B
YPOK J...MenpeneeBa,xapakTepU30B | 2JIEMEHTOB U UX CBSI3M C ITIOCTABJICHHOU

aTb CTPOCHUC aTOMa BOJOpOJa,
O0OBACHATE €r0 BO3MOIKHBIE

COeNqUHEHUN Ha OCHOBE
3HaHUHU O

3a/1a4eil U yCIIOBUSMMU €€
peLIeHus




CTEIICHH OKHCIICHUS,
XapaKTEepU30BaTh

bu3HYeCKre U XUMHICCKUE
CBOICTBa BOJIOPO/Ia, OOBSICHATH
3aBUCUMOCTb CBOMCTB BOJIOpO/Ia
oT nonoxenus ero B IICXD
JI.1.MenpaeneeBa, ONIUCHIBATh
1a00paToOpHbIE U
MIPOMBIIIICHHBIE CITOCOOBI
MOJIY4-s1 BOJIOPO/IA.

NEpUOANYICCKOM 3aKOHEC

[lo3naBaTenbHbIE:

CraBsaT 1 GOpMYIHPYIOT LEIH
U TIpo0OJIeMBI ypOKa
KommykaTuBHBbIE:

AJIEKBAaTHO HCTIOIB3YIOT
peueBbie CpeaCcTBa s

3¢ PeKTUBHOTO peleHus
KOMMYHHKATHBHBIX 3a7a4

20 | Bona KomOuHu | xapakTepu3oBaTh CTpPOCHHE OOBEKTHBHO OIICHMBATh | PerynsTuBHbIC:
POBaHHBIN | MOJIEKYJIBI BOJIOPOJA, nHPOPMALIUIO O [InanupyroT cBOM IEUCTBUSA B
YPOK du3nueckre 1 XUMUYECKHUE BELIECTBAX U CBSI3M C IIOCTABJICHHOU
CBOWCTBA BOJIbI, OOBACHATH XUMHUYECKHX IIPOLIECCax, | 3a7a4el U yCIOBHAMU €€
aHOMAaJIUHU BOJIbI, CIIOCOOBI KPUTHUYECKH OTHOCUTBCS | PELLIEHUs
OUYUCTKHU BOJIbI, IPUMEHSATH B K [1CEBJJOHAYYHON [lo3naBaTenbHbIE:
OBITY (PUIBTPBI AJISL OUUCTKU uH(popManuu, CraBsr u GopMyIUpYIOT LIETU
BO/Ibl, IPABUJILHO UCIIOJB30BaTh | HEJOOPOCOBECTHOM U IpOOJIEMBI ypOKa
MUHEPAIBHYIO BOJY, BBIIIOJIHATh | pEKIaMe KoMMyHMKaTUBHBIE:
pacyersl 110 ypaBHEHUAM Kontponupyrot neicteus
XUMHYECKHUX PEAKIU, TPOTEK-X napTHepa
C y4aCTHEM BOJBI
21 | I'anorexst. N3yuyeHne | XxapakTepu3oBaTh CTPOEHUE OCO3HAaBaThb PerynsatuBHsle:
HOBOTI'O MOJIEKYJI TAJIOT€HOB, ONHUCHIBATh | HEOOXOIMMOCTD [InanupyroT cBOU AeCcTBUS B
Mmatepuan | pusnyeckue u XuMHU4ECKue COOJIFOICHUSI ITPABUIT CBSI3M C ITIOCTABJICHHOU
a CBOMCTBA raJIOT€HOB HAa OCHOBE | 9KOJIOTMYECKOU 3a/1a4eil U yCIIOBUSMM €€

HaOJIFOEHUIT 3a UX
MIPEBPAICHUSIMHI BO BPEMs
JIEMOHCTPAIIMOHHBIX OIBITOB,
OOBSICHATH 3aBUCUMOCTD
CBOICTB rajJoreHoB UX OT
nosoxkenus B [ICX0D,

0€30MmacHOCTH TIPU
oOparieHuu ¢
rajoreHaMu

pelieHus
ITo3naBaTenbHBIE:

CraBsr u GopMyIUpYIOT LIETH
U IpOOJIEMBI ypOKa
KomMmykaTuBHbIE:

AJIEKBATHO MCTOJB3YIOT




COCTaBJIATH (POPMYIIBI
COCIUHCHHUH raJIOTCHOB U MO
dbopMynaM gaBaTh Ha3BaHUS CO-
SIM TaJIOTCHOB

peueBbie CpeCTBa IS
3¢ (HEeKTHBHOTO PEIICHUS
KOMMYHHKATHBHBIX 33]1a4

22 | CoenuHeHus KomOuHu | ycTaHaBIMBATH CBSI3b MEKIY HCII0JIb30BATh PerynstuBHsle:
rajoreHoB. POBaHHBIN | CBOMCTBAMH COCAUHEHUN U UX npuoOpeTeHHbIE YUuTBIBaIOT NIPABUJIIO B
YpOK IpUMEHEHHUEM, U3ydaTh KOMIIETEHIIUH IPU IUTAHUPOBAHUU U KOHTpOJIE
CBOMCTBA COCAMHEHUN BBIIIOJIHEHUU crocoba perieHus
raJIOTeHOB B XOJI€ BBIIIOJHEHHUS | IPOEKTHBIX paboT 1o [To3HaBarenbHbIe:
71a00paTOPHBIX ONBITOB U3Y4YEHHIO CBOWCTB U Hcnonp3yrot nouck
Croco0O0B MONyYeHHUs U HE00X0AMMOM HH(POPMAITUH
pacro3HaBaHUs JUISI BBIIIOJIHEHUS] Y4€OHbIX
COEZIMHEHUI raJloreHoB | 3a/1aHuil ¢ UCIIOJIb30BaHUEM
y4eOHOU JTUTpaTyphl
K:YuursiBatoT pa3Hble MHEHUS
U CTPEMSATCS K KOOpJAUHALIMU
pa3JINYHbIX O3ULUH B
COTPYJIHUYECTBE
23 | O6o0mmenue u 0000mmeHn | O600IUTH 1 [TpumeHsITh MOy4YeHHBIE | PerynsTuBHbIC:
CUCTEMAaTHU3aLUs e CUCTEMATU3UPOBATh 3HAHUS IO | 3HAHUM IIPU PELICHUU OcCy1IeCTBISIIOT UTOTOBBIN U
3HaHU 110 (GU3NYECKUM U XUMHUYECKUM 3aJJaHui HOLIAroBbI KOHTPOJIb IO
rajoreHam CBOICTBaM rajoreHoB — pe3yibTary
poBepouHas paboTa [To3HaBarenbHbIe:
Crposrt peueBoe
BBICKA3bIBAaHUE B YCTHOM U
MUChMEHHOU (hopme
K: xoHTpOnupyroT neictBus
napTHepa
24 | Kucnopon N3yuyeHns | xapakTepus3oBaTh CTPOEHUE rpaMOTHO oOpamathesi ¢ | PerynstuBHbie:
HOBOT'O MOJIEKYJIbl KUCIIOpOJa, BEIIECTBAaMH B Paznmuuarot crioco6 u
MaTepuan | COCTABJIATh XUMHUUECKHE IIOBCEIHEBHOM KU3HU pe3ysbTar AeUCTBUS
a YpaBHEHMsI, XapaKTepU3yIoIue [To3HaBatenbHbIE:




XUMHYECKHUE CBOMCTBA
KHCIJIOPO/JIa, OOBSCHATD
MPUMEHEHHE aJJIOTPOITHBIX

Mo IA(pHUKAIIA KHCIIOPOa,
OIHCHIBATH JIAOOpaTOpPHBIE U
IPOMBIIIIEHHBIE CIIOCOOBI M0-5
KHCIIOpOJia .

Bnagerot o6mum nppemom
pelieHus 3a1a4y
KomMmykaTuBHbIE:
JoroBapusarorcs o
COBMECTHOMH J1eATeIbHOCTH
noa pyKoBOACTBOM YUHUTCIIA

25 | Cepa, ee KoM6unmn | xapakTepus3oBaTh CTpOECHUE rpaMOTHO oOpamathesi ¢ | PerynsTuBHbie:
buznueckue u POBaHHBIN | MOJIEKYJIbI Cepbl OOBACHATH BEIIECTBAMH B Paznuyarot cioco6 u
XUMHYECKHE YpOK 3aBUCHUMOCTb CBOMCTB CEPBI OT [IOBCEIHEBHOM KU3HU pe3ysbTar AeUCTBUS
CBOMCTBA ee nonoxxenus B [ICXD J[.U. ITo3naBarenbHbIE:

MeneneeBa, COCTaBISATh Bnagerot o6mumM nppemom

XUMHUYECKHE YPaBHEHHUS, pelieHus 3aaau

XapaKTEepU3yIOIINe XUMUUECKHE KomMmyxkaTuBHbIE:

CBOICTBa cepbl, OOBSICHATH MPU- JloroBapuBarotcs o

€ aJI-X MOJU(UKAIIMNA CEPhI COBMECTHOM JEATEIBHOCTH,
IPUXO0/Is K 00IIEMY PEIICHUIO

26 | Cepnas kuciorTa. KoMOuHM | omuchIBaTh CBOICTBA CEPHOIA XapakTepu30BaTh 0coOble | PerynsTuBHbIe:
OxucnuTenbHble POBaHHBIN | KUCIIOTHL, B XOZI€ MPOBEICHUS CBOICTBa Paznuyarot cioco6 u
CBOMCTBA CEPHOU YPOK 71a00paTOPHBIX OMBITOB , KOHILICHTPUPOBAHHOMN pe3yibTaT AeUCTBUS
KHCIIOTBHI. MPOBOJIUTH KaUECTBEHHYIO CEpHOI KUCIIOTHI [To3naBarenbHbIE:

peakIuio Ha cynb]ar - HOH Bnagerot o6mum npuemom
pelieHus 3aaau
K:Jlorosapusatorcst o
COBMECTHOMH JIeATEIHHOCTM,
MPUXOJAT K 00IIEMY PEIICHUIO

27 | Pemenue 3a1a4 u O0600mien | 0000mIaTh 3HAHUS U COCTaBJISITh YpaBHEHUS OpraHU30BbIBATH CBOIO
yIpaKHEHUH. ve 3HaHUH | MPEACTaBIATh UX CXeM, TaOJIUIl, | OKUCIUTEIbHO- yueOHYIO J1eATeIbHOCTb;
Oo6o06menne u npe3eHTalui BOCCTAaHOBUTEIbHBIX (dopMynHpoBaTH OTBETHI HA
CUCTeMaTH3aLIHs peaKuui, UCTIONb3Ys BOMPOCHI yUUTEIIS;

3HAHUU IO TEME.

MCTO/ 3JICKTPOHHOI'O
6ancha, OonpcacCiIsATbL

OCYIIECTBIISATH TOCTAHOBKY
po0JIeMBbI, pehICKCHIO




OKHCJIUTEINb U
BOCCTAHOBHTCIIb,
MPOIIECCHl OKUCIICHUS U
B-l.

Croco0O0B U yCIIOBUM
JICHCTBHSI, KOHTPOJIb U OLIEHKY
npoiiecca 1 pe3ysibTaToB
IEeSITeNbHOCTH, 0000IIaTh 1
JIeNIaTh BBIBOJIBI 1O U3Y-
YEHHOMY MaTepHaly

28 | Azot 1 ero KomOuHu | xapakTepu3oBaTh CTPOCHHE rpaMOTHO oOpamathesi ¢ | PerynstuBHbie:
CBOMCTBA POBaHHBIM | aTOMa M MOJIEKYJIBI a30Ta, BEILIECTBAMU B [InanupyroT cBOM IEUCTBUSA B
YPOK 00BSACHATH 3aBUCUMOCTD MMOBCETHEBHOMW KU3HU CBSI3U C IIOCTABJICHHOU
CBOMCTB a30Ta OT €ro 3a/1a4eil U yCIIOBUSMMU €€
nonoxenus B [ICXD JI.N. peleHus
MeHnpaeneeBa, COCTaBISTh Ilo3HaBaTeabHEIC:
XUMUYECKHUE YPABHEHUS, CraBsr u GopMyIUpYIOT LIETH
XapaKTEePU3YIOIINE XUMUYECKUE U TIPOOJIEMBI YpOKa
CBOICTBA a30Ta KommykaTuBHbIE:
AJIEKBAaTHO UCTIOJB3YIOT
pedeBbIe CPEACTBA IS
3¢ (HEKTHBHOTO pPEIICHUS
KOMM-X 33]1a4
29 | AMmmuak u ero N3yueHus | onuchiBaTh CBOKWCTBA AMMHUAKA B | IPUBOJAUTH IPUMEPHI PerynstuBHble:
coenuHeHus. Conu | HOBOTO X0J1€ IPOBEACHUS YpaBHEHUW peaKklnii, [InanupyroT cBOM A€CTBUS B
aMMOHUS Marepuan | JabopaTOPHBIX OIBITOB, JIeXKAIINX B OCHOBE CBSI3U C TIOCTABJICHHOM
a IIPOBOJINTh KAUECTBEHHYIO MIPOMBILIEHHBIX 3a/1aueil U yCIOBUSMHU €€
pEeaKINIo Ha MOH ~-aMMOHHUS CIIO0CO0O0B TOTyYeHUS peteHus
aMMuaka [To3naBaTenbHbIE:
CraBsaT 1 HOpMYIHPYIOT LENH
U TIpoOJIeMBI ypOKa
KommykaTuBHBbIE:
Ko-T1 neiicTBust napTHepa
30 | Okcuael a30Ta KomOuHM | onMchIBaTH CBOKCTBA MPOrHO3UPOBATH PerynstuBHsle:
POBAaHHBIN | COEAUHEHUH a30Ta, COCTABIISIThH XUMHYECKHE CBOMCTBA YuuTHIBaIOT NPABUIIO B
YPOK YpaBHEHUs PEaKLHid, BEILIECTB HA OCHOBE UX IJIAHUPOBAHUHU U KOHTPOJIE




COOTBETCTBYIOIIUX «LECIOYKE
IIpEBpAICHU I

CBOMCTB U CTPOCHHUS

croco0a pereHus
[To3naBaTenbHbIE:
Hcnonp3yroT nouck
HE00X0IMMOW MH(POPMALTUU
JUTSI BBITIOJTHEHUS Y4eOHBIX
3a/1aHUH C UCIIOJIB30BAHUEM
yueOHOM TUTPATypPHI
KommykaTuBHBbIE:
Kontponupytor neiictsue
napTHepa

31

A3oTHasT KHCIOTa
KakK DJIEKTPOJINT, €€
MIPUMEHEHUE

KomMOunu
POBaHHBIN

YpOK

OIIMCHIBATh CBOMCTBA a30THOMI
KHCJIOTBI, B X0JI€ POBEACHUS
71a00pPaTOPHBIX OIBITOB

COCTaBJIATh «ICIIOYKI)
MPEBPALLECHUH IO a30Ty

PerynstuBHsle:

Pazmmuarot cioco6 n
pe3ynbTaT IeHCTBUS
ITo3naBaTenbHBIE:

Brnagerot o6mum npuemom
penIeHus 3a1a4
KomMmMmykaTuBHbIE:
JoroBapusarorcs o
COBMECTHOM JI€S-TH, IPUXOJAT
K 00IIeMy pelI-1o

32

docdop.
Coenunenus
dbocdopa. [Tousarue
o ¢ochopHbIX
yI0OpeHusx

KomMOunu
POBaHHBIN

YpOK

JEMOHCTPUPYIOT
[I03HABaTEJIbHbII UHTEpEC U
MOTUBBI, HallpaBJIEHHbIE HA
U3Yy4YEHHE IPOrPaMMBI

OIMCHIBATh (PU3UUECKUE
Y XUMHUYECKHE
MIPOLIECCHI, SBIISIOLIHECS
YJaCThIO KPYTOBOPOTA
BEILIECTB B IIPUPO/IE

P:I1nanupyroT cBOM AEHCTBUSA
B CBSI3M C ITOCTaBJICHHOM
3a/1a4eil ¥ yCIOBUSIMU €€
peteHus

[To3naBarenbHbIE:

CraBsaT 1 HOpMYIHPYIOT LENH
U TIpoOJIeMBI ypOKa
K:AnexkBaTHO UCTIONB3YIOT
peueBbIe CpeAcTBa s

3¢ heKTUBHOTO pemeHus
KOMMYHHUKATHBHBIX 33/1a4

32

Pemenue 3amay u

0060011eH

000011aTh 3HAaHUA U

00111ey4eOHBIE - OCYIIECTBIISTh




yIpaKHEHUH. ue 3HaHU| MPEJCTABIATh UX CXEM, | IIOUCK ¥ OTOOpP UCTOYHUKOB

O6o06menne u TaOIUII, TPE3CHTAIIH HEo0X0IMMoi HH(POPMALINY;

CHCTeMaTH3aLus CHCTEMaTU3UPOBATh

3HaHUH MO TeMe uH(pOPMAIIHIO;

HOJTPYIIIBI a30Ta dopmynrpoBaTh MpodIeMy;
y4acTBOBATh B IPyIIIOBOM
pabote (Manas rpymma, Kjiacc);
000011aTh M JeNIaTh BHIBOJIBI
110 M3Y4EHHOMY MaTepuaiy.

33 | Yruepon KomOuHu | xapakTepus3oBaTh CTpOEHHE OINUCHIBATh u3nyeckue | PerynsTuBHbIe:
POBaHHBIN | aTOMa yriepoaa, OObsICHATh U XUMHYECKHE Paznugaror crioco0 u
YpPOK 3aBHCHMOCTB CBOMCTB YTJIepo/ia | MPOIECCHI, SIBISAIONINECS | pe3yabTaT ACUCTBUS
ot ero nosioxkenus B [ICXD YacThIO KPYrOBOpPOTa [To3HaBaTenbHEIE:
J.1. MenzeneeBa, cOCTaBIATh BEILECTB B IIPUPOJIE Bnagerot o6mum npuemom
XMMHUYECKUE ypaBHEHUS, penieHus 3a1a4y
XapaKTepU3YIOIINe XUMHUIECKUE KommykatuBHbIE:
c-Ba yriepoja JloroBapuBaroTcs 0
COBMECTHOH ACSATEIBHOCTH
10/ PYKOBOJICTBOM YYHTEIsS
34 | Kucnopoansie OITMCHIBATH CBOIMCTBA OKCHUJIOB OIUCHIBAThH CBOICTBA PerynstuBHsIe:

COETMHEHUS yIJIepo/ia, COCTaBIISATh OKCH/JIOB yTJIepoJa, VY4YUTBHIBAIOT IPABUIIO B

yriepona YpaBHEHHSI PEaKIIHid, COCTaBJISATh YPAaBHEHUS IUTAHUPOBAHUH U KOHTPOJIE

COOTBETCTBYIOIUX «LEMOYKE»
IIPEBPAILECHHI . IPOBOIUTH
KaUECTBEHHYIO PEAKLUIO 10
pacIo3HaBaHUIO YIJIEKUCIIOTO
rasa

peaKuuit,
COOTBETCTBYIOILIUX
«LIETIOYKE»
IIPEBPAILCHUH .
MIPOBOJIUTH
KAueCTBEHHYIO PEaKlIHIo
10 PacIo3-1o
YTJIEKUCIIOrO rasa

crocoba perieHus
[lo3naBaTenbHbIE:
Hcnonp3yroT nouck
HE00X0IMMOW MHPOPMALTUT
JUTSI BBITIOJTHEHUS] Y4eOHBIX
3a/1aHUH C UCIIOJIB30BAHUEM
yueOHOI JTUTepaTyphl
KommykaTuBHBbIE:
Kontponupytor neiictsue
napTHepa




35 | Kpemuuii u ero KomOuHM | omuchIBaTh CBOWMCTBA OKCHIA IIPOrHO3UPOBATH P:YuursiBaroT npasuiio B
COEIUHEHUS POBaHHBIN | KPEMHMSI, COCTABIIATh XUMHYECKHE CBOMCTBA IUTAHUPOBAHUM U KOHTPOJIE
YPOK YPaBHEHHUs peaKUui, BELIECTB HA OCHOBE UX crioco0a perieHus
COOTBETCTBYIOIIUX «IECIIOYKE» CBOMCTB U CTPOCHHUS [I:Mcnonp3yroT nouck
IIPEBPALICHUN . IPOBOJUTH HEo0X01MMOoN MH(pOpPMaLUU
KaueCTBEHHYIO PEaKkLHi0 Ha JUISI BBIIIOJIHEHUS Y4EOHbIX
CUJIMKAT - NOH 3a/laHuil C UCIIOJIb30BAHUEM
y4eOHOU JTUTpaTyphl
K:YunteiBatoT pa3Hble MHEHHUS
U CTPEMSATCS K KOOpJAUHALIMU
pa3IMYHBIX NO3ULUI B COTPY-
BE
36 | Pemenue 3amau u O060061IeH | YMeTh IpOU3BOIUTH 00001maTh 3HAHUS U P:BHocst HeoOxomuMBbIe
YIpaKHEHUH. ue BBIUMCJIEHHE KOJINYECTBA MIPENICTABIATh UX CXEM, KOPPEKTHUBHI B IEUCTBUE MTOCIIE
O06o0enue BEIIeCTBa, 00beMa UM MacChl TabJIUL, IPEe3EHTALH €ro 3aBEPILECHHS HAa OCHOBE €ro
CUCTEMaTH3aLUs 110 KOJIMYECTBY BEILIECTBA, yuera C/IeJIaHHBIX OLIHOOK
3HAHUU 110 TeMe 00BbEMy MJIM Macce peareHTOB [1:Ctpost peueBoe
«[loarpymmna WIH [IPOJIYKTOB peaKiuy, BBICKa3bIBaHUE B YCTHOU U
YIIepoaay. coJleprKaluX IPUMECH NUCbMEHHOMU (opMme
K:Koppekrupyrot nencrBus
napTHepa
37 | IlpakTH4eckas Ypok- oOpamiarbes ¢ 1a00paTOpHBIM OCO3HaBaTh PerynsatusHsle:
padora Ne3 MPAKTUKY | 000pyJOBaHUEM U HEOOXOINMOCTD Ocyl1ecTBISIIOT MOIIArOBbII
[Tonyuyenue razoB u | M HarpeBaTeIbHBIMH TPUOOpPaMU B | cOOMIOACHUS TpaBWITb | KOHTPOIIb IO pe3yabTaTy

perieHue
AKCIIEPUMEHTAJIbHBI
X 3a7a4 I10 TEME «
Hemerammnn

COOTBETCTBUH C MPaBUIAMH
TEXHHKH 0€30IacHOCTH,
OIHUCHIBATh XMMHYECKUI
BKCHepHMeHT C ITIOMOIIIBIO A3BbIKA
XUMUH, JENIaTh BBIBOJBI 110
pe3ylibTaTtaM dKCIIEPUMEHTA

n OT s coxpaHeHust
CBOETO 3/I0POBBSl U
OKPY>KarOIINX

Ilo3HaBarenbHEIE:

Crposrt peueBoe
BBICKA3bIBaHUE B YCTHOU U
MUChEMEHHOU (hopme
KommykaTuBHbIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOpAUHAIIUU
pa3IMYHBIX MO3ULIHN B




COTPYJIHHYECTBE

38 | Pemrenwne 3agau. Ypok- YMeTh TpOU3BOIUTH YMeTb Tpou3BOIUTH P:Brocsar Heobxogumele
YIOPaXKHEH | BBIUUCIECHUE KOJIUYECTBA BBIYMCIICHHS MacChl U KOPPEKTUBHI B JACHCTBUE MOCIIE
ue BEIIECTBA, 00bEMa UITH MACCHI 00BEMOB TPOTYKTOB €ro 3aBEpILIEHUS Ha OCHOBE €0

10 KOJIMYECTBY BEILIECTBA, peaKLuu C yuera cIeTTaHHBIX OIIHOOK

00bEeMy MJIM Macce peareHTOB ONPEACIICHHOMN J0JIer [T:CtposT peueBoe

WJIM NPOAYKTOB pEaKIuH, BBIXOJ1a BBICKA3bIBaHUE B YCTHOU U

coJIeprKaluX MIPUMECH NUCHbMEHHOU (opme
K:KoppekTupytoT neictBus
napTHepa

39 | O606menue mo O0600mien | 0000mIaTh 3HAHUS U OcCymIeCTBISIOT MOIIATOBBIN

teme «Hemeramnel | ue IPEJICTaBIATh UX CXEM, TaOJIuLl, KOHTPOJIb 10 pe3yJIbTaTy
Ipe3eHTalun [1:Ctpost peueBoe
BBICKA3bIBAaHUE B YCTHOU U
nuchbMeHHOU (hopme
K:VYuutsiBaroT pasHeie MHEHUS
U CTPEMSTCS K KOOPAUHALIUHI
pa3IUYHBIX MO3ULIHNA B
COTPYAHUYECTBE
40 | KonTpoabHasi Kontpons | KoHTposibs npeaAMETHBIX 1 MIPUMEHATH MOJTYyYEHHbIE | P: oCylIecTBIAIOT momaroBbii
padora Ne2 o 3HaHUHN MeTanpeMETHbIX Y4€OHBIX 3HaHUA U Y UTOTOBBIN KOHTPOJIb 110
teme «Hemeranmiabi» neiictBuii mo Teme «Hemetamnsl | cpopMUpOBaHHBIE pe3ynbTaTy
YMEHHUSA U1 PELICHUS [I:cTposT peueBoe
yueOHBIX 337124 BBICKA3bIBAaHUE B YCTHOU U
MUChEMEHHOU (hopme
K: yunTsIiBaroT pazHbie MHEHUS
U CTPEMSITCSI K KOOPAMHAIIIHI
pa3IMYHBIX IO3ULIUHA B COTP-BE
MeTaJuibl

41 | Ilonoxenue KoM0uHHM | xapakTepu3oBaTh METAILJIBI MO MIPOTrHO3UPOBATH PerynstuBHsle:

METAJIIOB B poBaHHBIN | uX noJsoxxeHuto B [ICXD CBOMCTBA HEU3y4YeHHBIX | [I[pyHUMAIOT U COXPAHSIOT
[lepuoanueckoi YPOK J.M.MenzeneeBa, OnuChIBaTh 3JIEMEHTOB M MX yueOHYIO 3a7a4y, IJIaHUPYIOT




cucreme J[.1.

CTpoeHue (PU3NUECKUE CBOICTBA

COE€IUHEHUN Ha OCHOBE

CBOU JIEVICTBUS B

Meneneesa. METaJIOB, OOBSACHSITH 3HaHUH O COOTBETCTBUU C ITOCTABJIEHHOMN
OOuue 3aBUCHMOCTb CBOMCTB METAJUIOB | MIEPUOJUYECKOM 3aKOHE | 33J1a4€il U YCIOBUSIMU €€
¢buznveckue ot ux nonoxenus [ICXD peanu3anuu
CBOICTBa J.1.MeHneneena; Ilo3HaBaTenbHbIE:
METAJLIOB. Hcnonb3ytoT 3HaKOBO —
CUMBOJIMYECKHE CPEACTBA
KommyHMKaTHBHBIE:
ApPryMEHTHPYIOT CBOIO
HO3UIMIO U KOOPJIUHUPYIOT €€
C NO3ULIMU NTAPTHEPOB B
COTpyA-BE
42 | O6mme KomOuHU | omuchIBaTh CB-BaB-B HA OCHOBE | IIPOTHO3MPOBATH TOT'O, YTO U3BECTHO U
XAMUYECKHE POBaHHBIN | HAOIOACHUH 32 UX CBOWCTBA HEU3YUYECHHBIX | YCBOEHO , M TOT'0, UTO €IIE
CBOMCTBa METAJUIOB | YPOK [IpEBpAILCHUSIMH, 3JIEMEHTOB U UX HEU3BECTHO
JEMOHCTPUPYEMBIMU YUUTENIEM, | COEAMHEHUN HA OCHOBE [lo3naBaTenbHbIE:
HCCJIEI0BATh CBOMCTBA BEUIECTB | 3HAHUU O Brinsuxenue [locranoBka
B XO/I€ BBIIIOJIHEHUS J1a0. 0, MEPUOJNYECKOM 3aKOHE | yueOHOM 3a/1adyi Ha OCHOBE
JienaTh BbIBOJBI O COOTHECEHHMSI TUIIOTE3, UX
3aKOHOMEPHOCTSX CBOMCTB 000CHOBaHUE, 10KA3aTEIbCTBO
METaJIOB B IIepUoAax u KommyHMKaTHBHBIE:
rpynnax. VY4acTByIOT B KOJUIEKTUBHOM
o0cCyXIeHUH MpoOIIeMm,
IPOSIBIISIIOT aKTUBHOCTH BO
B3aUMOJICHCTBUU
43 | Pemienue KoM0uHm | pemats pacueTHble 3agadd Mo Pewate onumnuagnbie P:OnenuBaroT npaBuiIbHOCTD
pacyeTHBIX 33J1ay C | POBAaHHBIM | YpaBHEHMSIM XUMHUYECKUX 3a1a4n BBIIIOJIHEHMSI IEUCTBUS Ha
MOHSTHE MaccoBasi | ypoK peakuuii, IpOTEKAIOLIUX C YpOBHE a/IeKBaTHON

IIOJIS BEIXOJAa
MPOJIyKTa

Y4aCTHEM METAILJIOB U UX
COEeIUHEHUI

PETPOCTIEKTUBHOM OIIEHKH
[1:Beioupator Hanbomnee a3d-e
CIIOCOOBI pelIeHus 3a/1ad,
KOHTPOJIUPYIOT U OLIEHUBAIOT




IIPOLIECC U PE3YJIbTaT Jie-U
K:KonTposupyrot neictBus
napTHepa

44 | O0mwme nousatust o | KomOuHM | ncnosib3oBatk npu IIPUMEHSATH 3HaHUS O PerynstuBHsle:
KOppO31H POBaHHBIN | XapaKTEPUCTUKE METAIOB U UX | KOPPO3HMHU B )KU3HH. Paznmuuarot crioco6 u
METaJIJIOB YPOK COEIMHEHUM MOHATUS pe3ysbTatr AeUCTBUS
«KOPPO3HsI METAIIIIOBY, [To3HaBarenbHbIe:
«XUMHUYECKasi KOPPO3USI», Bnagerot o6mum nppemom
«QEKTPOXUMHUECKAs peleHus 3aaa4
KOPpO3Us», CIOCOOBI 3aLUThI KomMmyxkaTuBHbIE:
METaJUIOB OT KOPPO3UHU JloroBapuBaroTcs o
COBMECTHOH ACATEIBHOCTM,
HOPUXOJAT K O0LIEMY pelIeHUI0
45 | llenounsie W3ydenue | naBaTh XapaKTEPUCTUKY rpaMOTHO oOpamaTtecsi ¢ | PerynstuBHbie:
METaJUIbI: 001as HOBOT'O IEJIOYHBIM METaJlIaM 10 UX BELIECTBAMH B Paznuuarot crioco6 u
XapaKTEepUCTHKA Martepuan | nonoxenuto B [ICXD IIOBCEIHEBHOM JKM3HU pe3yabpTaT AeUCTBUS
a J.1.MenneneeBa, ucciie10BaTh Ilo3HaBaTenbHbBIC:
CBOMCTBA IEJIOYHBIX METAJIJIOB — Brnaneror o61mum npuemom
KaK IPOCTHIX BELIECTB. pelieHus 3a1a4y
KommykatuBHbIe:
JoroBapusarorcs o
COBMECTHOMH JI€ATEJIbHOCTH,
MPUXOJAIT K 00IIEMY PEIICHUIO
46 | CoenuHeHus Kombunu | Xapak-tbhuznd-e u x-e CocTaBiTh LEMTOYKH IJIAHUPYIOT CBOU JICHCTBHS B
IIEJIOYHBIX POBaHHBIN | CBOMCTBA OKCH/IOB U IpeBpalleHUH COOTBETCTBUM C IIOCTaBJIEHHON
METaJIJIOB YPOK TUIPOKCH/IOB IIEJTOYHBIX 3a/1a4eil U yCcIOBUSIMU €€

MCTaJJIOB, COCTAaBJIATH
XUMHUYCCKUC YpaBHCHN,
XapPaKTCPUIYIOIIUC CBOICTBa
MICJIOYHBIX MCTAJIJIOB, pCIIATH
«OCIIOYKHN» HpeBpaH_ICHI/Iﬁ

peLeHus
[lo3naBaTenbHbIE:

CraBaT 1 GOpMyIHPYIOT LEIH
U IPOOJIEMBI ypOKa
KomMmyKkaTuBHBIE:




AJIEKBAaTHO UCTIOJB3YIOT
peueBbie CpeacTBa s

3 PeKTUBHOTO peleHus
KOMMYHHKATHBHBIX 33134

47 | lllenouno - KombOunu | JlaBaTh XapaKTepUCTUKY rpaMOTHO oOpamaTtecsi ¢ | PerynstuBHbie:
3EMEJIbHbBIC POBAaHHBIN | METAJJIOB IO UX IMOJIOKEHUIO B BEILIECTBAMHU B [L1anupyroT CBOU IEUCTBUS B
METaJlIbI YPOK IICXD [I.M.Menneneena, MOBCEIHEBHOM KU3HU CBSI3U C IIOCTaBJIEHHOM
XapaKTepPU30BaTh COCTAB 3a7]a4€il U yCIOBUSIMU €€
aTOMOB, HCCIIEIOBAaTh CBOMCTBA penieHus
HIETOYHBIX METAJUIOB — KaK ITo3naBaTenbHEbIE:
IIPOCTHIX BEILIECTB. CraBsr u GopMyIUpyIOT LIETU
U IpOOJIEMBI ypOKa
KommykaTuBHbIE:
AJIEKBAaTHO MCTIOJB3YIOT
pedeBbIie CPEACTBA IS
3¢ (HEKTHBHOTO PEIICHUS
KOMMYHUK-X 3aJ1a4
48 | Coenunenus KoMb6unm | xapakTepu3oBaTh (PU3HUECKUE U | COCTABIATH «IEMOUKID) PerynstuBHsle:
LIEJI0YHO3EMENbHbBI | POBAaHHBIM | XUMHUYECKHE CBOMCTBA OKCUIOB | IPEBPALLECHUN YUuThIBaIOT MpaBuio B
X METaJIOB YPOK Y TUJPOKCUJIOB IJIAHUPOBAHUU U KOHTPOJIE

11€JI0YHO3EMENBHBIX METAILIOB,
COCTABJIAITh XMMUYECKHE
YPaBHEHHs, XapaKTEPU3YIOLIHE
CBOMCTBA LIEIOYHBIX METAJUIOB,
pelaTh «UEHOYKH»
IIPEBPAILCHH.

crioco0a perieHus
[lo3naBaTenbHbIE:
Hcnonb3yroT nouck
HE00X0IMMOW MH(POPMALTUU
JUIs BBITIOJIHEHUS! yUE€OHbIX
3a/1aHUH C UCIIOJIB30BAHUEM
y4eOHOIl TuTeparypsl
KommykaTuBHBbIE:
Y4UTBIBaIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPJIMHAILIUU
pa3IMYHBIX NO3ULIUI B
COTPYJIHUYECTBE




49 | AnmromMuHui — KomOunn | Hayuarbes: maBaTh Hayuartbcsa: naBats IrpaMOTHO 00paImaTses ¢
MePEXOTHBIN POBAHHBIN | XapaKTEPUCTUKY ATIOMUHUS TI0 | XapaKTEPUCTHKY BELIECTBAMU B ITOBCEAHEBHON
3JIEMEHT. YPOK ero nonoxenuto B [ICXD QIIOMUHHUS 110 €r0o KU3HU
dusnueckue u . N.Menneneena, nospkennto B [ICXD
XUMUYECKUE XapakTepu3oBath coctaB atroma, | J.M.Menneneesa,

CBOICTBa XapaKTepu30BaTh (PU3MUYECKUE U | XapaKTePH30BaTh COCTAB

AIFOMUHHSL. XUMUYECKHUE CBOKCTBA aToma, XapakTepu30BaTh

[Tonyuenue u QITIOMUHUS, OOBSACHSTD ¢buznveckue u

MIPUMEHEHHE 3aBUCHUMOCTb CBOMCTB XUMHUYECKHUE CBOMCTBA

ATFOMUHMUS QITIOMUHHMS OT €r0 MOJIOKEHHUS B | aIFOMUHUS, OOBSCHATD
IICXD [I.M.Menpaeneena, 3aBHCUMOCTEL CBOMCTB
OOBSICHATH TPUYHUHBI QITIOMUHHUSI OT €ro
XUMHYECKOW UHEPTHOCTH nonoxenus B [ICXD.
AITIOMUHUSL.

50 | CoenuHenus KomOunu | xapakTepu3oBaTh (PU3HMUECKUE U | COCTABIIATH «IETTOYKI PerynsatuBHbie: YuuThIBaloOT
ATIOMUHUS — POBaHHBIN | XMMHUYECKHE CBOMCTBA OKCUJIA U | TIPEBPAIICHHI MPaBUJIO B MJIAHUPOBAHUU U
OKCHUJ U YPOK TUAPOKCHIA ATOMUHMS, KOHTpOJIE Crioco0a perieHus
TUAPOKCU]T, UX COCTaBJISITh YPABHEHMUS, [lo3naBarenbHbIE:
am(poTepHBIN XapaKTEpPU3YIOL1Ee CBONCTBA Hcnonp3yroT nouck
XapakTep. AITIOMUHMS, pEIIaTh «IETTOYKM» Heo0X0uMoi nH(OpMaun

MpEeBpaILCHHI. JUTSI BBITIOJTHEHUS Y4eOHBIX
3a/1aHUH C UCIIOJIB30BAHUEM
yueOHOI JUTepaTyphl
KommykaTuBHBbIE:
KonTtponupytot neiictsue
napTHepa

52 | Kemne3zo —anement | KomOWHM | maBaTh Xapak-Ky JKeje3a IO €ro | rpaMOTHO obOpamarkes ¢ | PerynsTuBHbIe:

VIIrpymmsl poBaHblil | mosioxkeHuto B [ICXD BELIECTBAMU B [InanupyroT cBOM IEUCTBUS C
mo00YHOMI YPOK . N.Menneneena, [MOBCEHEBHOM KU3HU MOCTaBJIICHHOM 3a/1a4ueil U
MOATPYIIIIHI. XapaKTEepU30BaATh COCTAB aToMa, YCIIOBUSIMU €€ PEILEHHUS,

duznueckue u

Xapa-Th PUBNYCCKUE H

OLCHUBAIOT IIPABUJIbHOCTH




XUMUYECKUE XUMHUYECKHE CBOMCTBA JKeJe3a, BBITIOJIHCHUS ICUCTBUS
CBOICTBA XkeJe3a. OOBSCHSTH 3aBUCUMOCTH CB-B [To3naBaTenbHbBIE:
Haxoxnenue B JKeJe3a OT ero MOJIOKESHHUS B CaMOoCTOATENbHO BBIACTSIOT U
MIPUPOJIE. [ICXD, uccnenoBaTh CBOMCTBA bopMyITUPYIOT
JKelle3a B X0J1€ BBIMOTHEHHUS MO3HABATEIbHYIO 1IEJIb,
1a00paTOPHOTrO OIIbITA, HCIIOJIB3YIOT O0IIIKE TPUEMBI
OTKCHIBATH XUMUYECKUI pelieHus 3aaau
HKCIIEPUMEHT. KoMMykaTuBHBIE:
JlomyckaroT BO3MOKHOCTh
Pa3IUYHBIX TOYEK 3PEHUSs, B
TOM YHUCJI€ HE COBMAIAOIIUX C
ux cobcrBenHom. 1
OPUEHTHUPYIOTCS Ha MO3UIIUIO
napTHepa B OOIICHUU H
B3aMMOJICHCTBUH
53 | Coenunenus Kom6unn | Xap-Tb pu3nveckue U XUM-€ CB- | COCTABIATh «IEMOUKID) PerynstuBHsle:
xenesa +2,+3 ux POBaHHBIN | Ba OKCHJIOB M TUAPOKCUIOB MIpeBpalIeHHH, Y4YuTHIBAIOT IPABUIIO B
KaueCTBEHHOE YPOK JKene3a, COCTABIISITh XU-€ COCTaBJISITh MJIAHUPOBAHUHU M KOHTPOJIE
oTpesieNieHue. ypaBHEHHUS, XapaKTepHbIE MOJIEKYJISIPHBIE U crocoba perieHus
I'enernueckue CBOICTBA COCMHEHUH XKENE3a, MOJIHbIE HOHHBIE ITo3naBaTenbHBIE:
panel Fe?u Fe™ MPOBOJIUTH KAUeCTBECHHBIC ypaBHEHHSI 110 Hcnonb3ytot nmouck
peaKInu, MOATBEPKAAOIITNE COKpAIICHHBIM HOHHBIM | HE00X0uMOo nH(OpMaIuu
HAJIMYUe B BOJIHBIX PaCTBOPAx YpaBHEHUSM JUTSI BBITIOJTHEHUS] Y4eOHBIX
KaTHOHOB XeJie3a, peuiaTh 3a/IaHUH C UCTIOJIB30BAHUEM
«LETIOUKNY Tpe-i yueOHOI JTUTepaTyphl
KommykaTuBHbIE:
Y4uTHIBaIOT pa3Hble MHEHUS U
CTPEMSITCSL K KOOPAUHAIIUU
pa3IMYHbIX TTO3UIIHI B
COTPYAHUYECTBE
54 | IlpakTuyeckasi Ypok- oOpamarbcst ¢ 1a00paTOpHBIM OCO3HaBaTh PerynsatuBHsle:
pabota Ne4 MPAKTUKY | 000pyAOBaHUEM U HEO0OXO0IMMOCTh OCyeCTBIISIIOT MOIIArOBBII




Pemenue M HarpeBaTeIbHBIMU MPUOOpPaMH B | COOIIOICHUS TPpaBUI b | KOHTPOJIb 1O pe3ynbTaTy
AKCIIEPUMEHTAJIbHBI COOTBETCTBUU C IIPaBUIAMHU u OTis coxpaHeHust
X 3a7a4 10 TeMe TEXHHUKHU 0€30MaCHOCTH, 310pOoBbs OKpyx)awmux | [lo3HaBarenbHbIE:
«MeTtanib ONMCHIBATH XUMAYECKUI CrposiT peueBoe
SKCHEPUMEHT C MMOMOIIBIO S3bIKA BBICKA3bIBAaHUE B YCTHOU U
XUMHUH, JEJIaTh BBIBOJIBI IO MUChEMEHHOU (hopme
pe3yibTaTam 3KC-Ta. KommykaTuBHbIE:
YYuTHIBAIOT pa3Hble MHEHUS U
CTPEMSTCS K KOOpAUHALUU
pa3IUYHBIX MO3ULIUN B
COTPYAHUYECTBE
55 | O0o061eHue O000111eH | 00001IaTh 3HAHUSA U PerynstuBHble:
3HaHUI MO TeMe ue u MPEJICTaBIATh UX CXeM, TabuIl, BuocsaTt HeoOxoumbie
«MeTtanibb» cucTeMaT | MpEe3eHTALUI KOPPEKTHUBHI B ICHCTBUE MOCIIE
n3anus €ro 3aBEPILECHHS HAa OCHOBE €ro
3HaHUI U yueTa xapakTepa ClieJTaHHbIX
OIIMO0K
[lo3naBaTenbHbIE:
CrposT peueBoe
BBICKA3bIBAaHUE B YCTHOU U
nUCbMEHHOU (hopme
Komm-e: KOHTpOIupyroT
JICHCTBHUSI MapTHEpA
56 | KonTpoibHas Ypok- KonTtposb npeaMeTHbIX 1 MIPUMEHSATH MOJTy4YeHHble | PerynsTuBHbIE:
padora Ne3 KOHTpPOJISI | METalpeIMETHBIX y4eOHBIX 3HaHUs U Ocyl1ecTBISIIOT UTOTOBBIN U
10 TEME JeHCTBUM 110 TeMe «MeTarbl» copMHpOBaHHBIC IIOIIArOBBI KOHTPOJIb 110
«Metanabi» YMEHUS ISl PEeLLICHUs pe3ynbTaTy
y4eOHBIX 33724 [To3naBaTenbHbBIE:

CrposT peueBoe
BBICKA3bIBAaHUE B YCTHOU U
nuchbMeHHOU (hopme
Kowm-e: KoHTpoaupyroT




JICHCTBUS MapTHEpa

57 | llepnoguyeckuit Kom6uau | O6001ars 3HaHus 00001maTh P:Ilnanupyrot cBou neiicteus | 1
3aKOH U poBaHHbIi | [lepronuueckuii 3aKOH U WH(pOPMAITHIO 110 TEME B | B COOTBETCTBHH C
[Tepuonnueckas Ilepronnueckas cucrema BUJE CXEM, BBIOJIHATH MOCTABJICHHOM 3aJ1auel U yc-
chcTeMa XAMHUYECKHX 3JIEMEHTOB TECTOBBIE 3aJaHUs MU €€ pealh3aluu
1. 1. Menneneena . . Menneneesa. Pusndeckuit I1: craBar u popmynupyrot
B CBETE TCOPUU CMBICJI TTIOPSAKOBOTO HOMEpPA LU U IPOOJIEMBI YPOKa;
CTPOEHHUSI aToMa 3JIeMEeHTa, HOMEPOB NIEpHoJia U OCO3HAHHO U MPOU3BOJIBLHO
CPYIIIIBIL. CTPOAT B YCTHOM M IUCh-1
dbopme
K:Bnanenne MOHOJIOTMYECKON
U THAJIOTUYECKoi popmamu
peun
58 | Bunsl xumuueckux | O600men | O000maTs 3HAHUS O BUAAX 00001maTh PerynstuBHble: 1
CBsI3€H U THUIIBI ne XAMUYECKHUX CBA3EH U TUIIBI nHpopmMmaruro mo TeMe B | Paznuyaror criocob u
KPUCTATNICCKHX KPUCTALTMYECKHUX PEIICTOK. BHJIE TAOJIMIBI, pe3yNIbTaT ACUCTBHS
pEIIEeTOK. B3anmMocBsI3b cTpoeHHS U BBITIOJTHSTH TECTOBYIO ITo3HaBaTenLHEIE:
B3anmocss3p CBOJCTB BEILIECTB paboty Bnagerot o6mum nppemom
CTPOCHHUS H pEIICHUS 3a/1a4
CBOKCTB BEILIECTB KomMmykaTuBHbIE:
Kontponupyrot aeiictus
napHepa
59 | Knaccuduxanums CucreMaTu3upyIOT 3HAHUS 00001maTh PerynstuBHble: 1
XUMHUYECKHUX O0600meH | okmaccupuKaus XUMHIECKUX nHpopmMmaruro mo TeMe B | Paznuyaror criocob u
peaxui mo ue peaKuii o pa3IMYHbIM BHJIE CXEM, BBIIOIHATE pe3yNIbTaT ACUCTBHS
pa3IUYHBIM MpU3HaKaM (YHCIIO M COCTaB TECTOBBIE 3aJaHUS ITo3HaBaTenLHEIE:
MIPU3HAKAM. pearupyrommux u o0pazyromuxcs Bunanerot o6mum npruemMom
CkopocThb BEIIIECTB; HAIMYNE TPAHUIIBI pEIICHUS 3a/1a4
XUMHYECKUX paznena das; KoMMykaTuBHBIE:
peakmuit TEIJIOBOM 3 (eKT; N3MECHECHHE JloroBapuBarTCs 0

CTCIICHCH OKHCIICHHS aTOMOB;
WCITIOJIb-€ KaTaJIM3aTopa;

COBMECTHOU A€ATENbHOCTH
1OJ] PYKOBOJACTBOM YUHUTENS




HalpaBJICHUC IIPOTCKAHUA

60 | uccouuanus OO0o0011eH | cucTeMaTHU3UpPOBATh 3HAHUS O 0000111aTh PerynsatusHsle:
NIEKTPOJIUTOB B ue peakuusIxX MIOHHOTO OOMEHa, uHpopmanuio o reme B | Paznuuarot cocod u
BOJIHBIX pacTBOpax. BCIIOMHUTb YCJIOBUSI IPOTEKAHHUS | BUJIE CXEM, BBIIOIHATH pe3ysbTatr AeUCTBUS
Honnsle ypaBHEHUS peaxkuui 10 KOHIA. TECTOBBIE 3aJaHUs [1:Bnaneror o61mum npuemMom
peakuuin pelieHus 3aaad

Ke:KouTtponupyroT aeictBus
napHepa

61 | OkuciaurenpHO- O0600muieH | YHopsimounTh 3HAHUS O CTETIEHU | 00001maTh PerynstuBHble:
BOCCTAHOBUTEJIBHBI | H€ OKHCIICHUS, IOPSIKE uHpopManuio o teme B | Paznmuyarot cocod u
€ peaKkuuu pPacCTaHOBKM CTENEHEN BH/JIE CXEM, BBIIIOJIHATD pe3yabpTaT AeUCTBUS

OKHCJICHUS B COEMHEHUSX, TECTOBBIE 3aJIaHUS [lo3naBaTenbHbIE:
0TpaboTaTh HABBIKU Brnaneror o61mum npuemom
paccTaHOBKH K03 (PHUIIMEHTOB B pelieHus 3aaa4
YPaBHEHHUH KomMmMyxkaTuBHBbIE:
JoroBapusarorcs o
COBMECTHOH J1€ATEIbHOCTU
110J1 PYKOBOJACTBOM Y4-JIsI

62- | UToroBas Ypok- TecTtupoBanue 1o BapuaHTam IIPUMEHSATH ITOIy4YeHHble | PerynsatuBHbIE:

63 | KOHTPOJIbHAA koHTponst | TMA nemoBepcun 3HAHUA U OCYILIECTBJISAIOT MOIIArOBbI U
pa6ora. Vtorosbrit copMHpOBaHHBIE WUTOTOBBIM KOHTPOJIb 10
TECT U €ro aHaJIN3. YMEHUS IS PELICHUS pe3yabTary

y4eOHBIX 3a7a4 [To3naBaTenbHbIE:
CTpPOSIT pEYEBOE BBICKA3bIBAHUE
B YCTHOM M MIMCbMEHHOMN
dbopme
KommykaTuBHBbIE:
DopMyIIHPYIOT COOCTBEHHOE
MHEHHE U [TO3HULINI0

64- | PezepB

68
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