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Iloacnumenvnas 3anucka.

PabGouass mporpamma mo xumum i 10-11 xmaccoB (yriyOJieHHBIM ypOBEHB)
COCTaBJICHA B COOTBETCTBUH C HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMMU:
1. ®enepanbubliii 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit @eaepaunm» ot 29.12.2012 N
273-03 (pen. ot 12.05.2019r.)
2. ®epepanbHBI TOCYJApCTBEHHBIN 00pa3oBaTeIbHBIA CTaHIAPT CPEIHEro OOIIero
oOpa3oBaHusl, YTBEPKIEHHBIN MPUKA30M MHUHUCTEpCTBA 0Opa3oBaHusi U Hayku PD ot
17.05.2012 r. Ne 413 (penakuus ot 29.06.2017 r.)
3. CanlluH 2.4.2.2821-10 «CanutapHO-3MHI€MHOJIOTHYECKHUE TPEOOBAHUS K YCIOBHIM
U opraHuzanuu oOydeHHs B 00IIe00pa30oBaTEIbHBIX YUPEXKIACHUSIX» (YTBEPIKICHbI
ITOCTAaHOBJICHHEM | JTaBHOTO rocyAapCTBEHHOro caHuTapHoro Bpada P® ot 29 nexalOps
2010r. Nel89, 3apeructpupoBaHHbiM B Muntocte Poccun 3  wmapra 2011r.,
peructpaimoHHblid HoMep 19993 ¢ u3Menenusamu u 1onoaHeHusiMa ot 29 urons 2011r.,
25 nexaOps 2013r., 24 Hos10ps 2015r.)
4. OcHoBHas oOpas3oBaTeNbHasi Iporpamma cpegHero obmero ooOpaszoBanus ['BOY
COHI Nel «OILl» x. a. ct. lentana OOpa3oBaTelbHBINA MPOILIECC OCYIIECTBISIETCS C
UCIOJb30BaHUEM YYEOHUKOB, YyueOHBIX MOCOOWH, BXOIAIIMX B JACHCTBYIOLIMI
(denepanbHbiil nepeyeHb. [lepeyeHb YYEOHHKOB €KETOJHO YTBEPKIAETCS IMPUKA30M
JTUPEKTOPA IIKOJIBI.

B coorBerctBuM ¢ yueOHbIM mnaHoM ['BOY COII Nel x-x ct.lllentana Ha
W3y4YCHUE XMMHUU B § KJIACCE OTBOAUTCS 2 yaca B HeAemo, 68 yacoB B rog, B 9 kiacce
OTBOJIUTCSA 2 4aca B HEJCI0, 68 4acoB B TOJI.

Ilnanupyemoie pezyromamot
8-11 knacc
JIMYHOCTHBIE!
OCO3HaBaTh EIMHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIEr0 MHUpPa, BO3MOXKHOCTU €Tro
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHHI HAYKH;
NOTPEOHOCTh W TOTOBHOCTh K CamMOOOpa30BaHUIO, B TOM 4YHCIE W B paMKax
CaMOCTOSITENIbHOM 1€ TEIbHOCTH;
OLICHMBATh >KU3HEHHbIE CUTyallMd C TOYKM 3peHHs] Oe3omacHOro obpasa KHU3HU U
COXpaHEHUS 37I0POBBST; OIIEHUBATH DKOJOTUUECKHUI PUCK B3aUMOOTHOIIICHUH YeIOBEKa U
npupoibl; GOPMUPOBATH  DKOJOTUYECKOE MBIIUICHHWE: YMEHHE OIICHHBATh CBOIO
AESTENHOCTh M TOCTYIKU JIPYTHX JIIOJEH ¢ TOYKU 3PEHUS COXPaHEHUS OKPYKAIOIIEH
CpeIbl.
MeTtanpeamMeTHble: CaMOCTOSITENIBHO OOHAapyXuBaTh U (HOPMYIHpPOBaTH Y4EOHYIO
npobiieMy,  ONpeneNnsaTb  Ledb  y4eOHOM  JOesATeNbHOCTH,  BbIOMpaTh  TeMy
MIPOEKTA; BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEYHBIA pPE3yJIbTarT,
BBIOWpATh W3 TMPEUIOKEHHBIX W UCKATh CaMOCTOSITENBHO CPEACTBA JIOCTHUKECHUS
[IEJIA; COCTABIATh (MHAMBHAYAIbHO WJIM B TpPYIIE) TUIAH pPEIIeHUus MPOoOIeMBbI
(BBITIOJTHEHUST MPOEKTA); aHAIM3UPOBATh, CPABHUBATh, KJIACCU(MUIIMPOBAThL U 0000IIATH



(GakTbl W SIBIICHUS, BBISBISATH MNPUYMHBI U CIEJICTBHS MPOCTHIX SBJICHUI; CTPOUTH
JIOTUYECKOE PACCYKICHHUE, BKIIOYAIOIIEE YCTAHOBICHHE NPUYUHHO-CIIECACTBEHHBIX
CBSA3CH; YMETh  OMNpEACNsITh BO3MOXKHBIE HCTOYHHKHA HEOOXOAMMBIX CBEJCHUH,
MIPOU3BOAUTH MOUCK MH(POPMALIMH, aHAJTTU3UPOBATH U OLICHUBATh €€ TOCTOBEPHOCTb.
IIpeamerHsble:

BocbMHKIACCHUK HAYYMTCS:

*ONUCHIBATh CBOMCTBA TBEPABIX, JKHUIKHX, Ta3000pa3HbIX BEIIECTB, BBIJICIAS HUX
CYILIECTBEHHBIE NPU3HAKH;

* XapaKTEpPU30BaTh BELIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBaM, YCTaHaBJIMBAaTh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTY JaHHBIMU XapaKTepUCTUKAMH BELIECTBA;

* PACKpBIBATh CMBICT OCHOBHBIX XHUMHUUYECKHUX TIOHSATUHA «aToOM», «MOJIEKYJay,
«XUMHUYECKHUM PJIEMEHT), «IIPOCTOE BEILIECTBOY, «CIOAKHOE BEIIECTBOY, «BAJICHTHOCTHY,
MCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IMOMOIIbID XUMHUYECKUX (POpMyN H
CYIIHOCTh XUMUYECKHX PEAKIUI C TOMOIIBIO XUMHUUECKUX YPaBHEHUI;

* BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILIECTB, a TaKKe
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSAX JIJISI OLIEHKU MX MPAKTUYECKOU
3HAYUMOCTH;

* CPaBHMBATh IO COCTaBY OKCH/Ibl, OCHOBAHHUSI, KUCJIOTBI, COJIH;

* KJ1acCU(pUUIMPOBATh OKCUABI U OCHOBAHMSI IO CBOMCTBAM, KMCJIOTHI M COJIM IO COCTaBY;
* OIMCHIBATh COCTAB, CBOMCTBA M 3HAUECHHE (B MPUPOJE U MPAKTUUYECKOUN NEATEITbHOCTH
4eJI0BEKa) MPOCTHIX BELECTB — KUCIOPOJa U BOAOPOJIa;

* 1aBaTh CPABHUTEJIbHYI0 XAPAKTEPUCTUKY XUMHUYECKHUX OJJIEMEHTOB W Ba)KHEWIIMX
COEMHEHUN €CTECTBEHHBIX CEMEUCTB HIEJIOUYHBIX METAJIJIOB U TaJIOT€HOB;

* M10JIb30BATHCS JTAOOPATOPHBIM 000PYJOBAaHUEM U XMMHUYECKOU MOCYI0M;

* IPOBOJIUTh HECIIOKHBIE XUMUUYECKHUE OTBITHI U HAOJIIOJEHUS 32 U3MEHEHUSIMU CBOMCTB
BELIECTB B MpPOLIECCE UX MPEBpAIICHHM; COOMI0JaTh MpaBUjia TEXHUKUA O€30MacCHOCTH
MIpU TIPOBEJICHUU HAOIOICHUHN U OMBITOB;

* pa3nuy4aTh HKCHEPUMEHTAJbHO KHUCJIOTHI W IIETOYM, TMOJb3YSICh HWHIUKATOPAMU;
OCO3HaBaTh HEOOXOJUMOCTh COONIIOACHHS Mep O€30MacCHOCTH TMpU OOpalieHuu C
KHCJIOTaMH U IIeJI0YaMHU.

* KI1acCUPUIIUPOBATh XUMHUYECKHAE DJIEMEHTHl HAa METAJIbl, HEMETAJUIbI, JJIEMEHTHI,
OKCHUJIBI ¥ THAPOKCHUABI KOTOPBIX amMpOTEpHBI, U HMHEPTHBIC DJEMEHTHI (Ta3bl) s
OCO3HAHMSI BAXKHOCTH YHOPSIJIOUEHHOCTH HayYHBIX 3HAHUM;

* pacKpbIBaTh CMBICII iepuoaudeckoro 3akona . . Menneneena;

* ONMCHIBATh M XapaKTepU30BaTh TaOMMYHYI0 (OpMYy TEPHOTUYECKON CHUCTEMBI
XUMUYECKUX IJIEMEHTOB;

* XapaKTEpU30BaTh COCTAB ATOMHBIX SIJEP U PACHPEACIICHUE YHCIA AJIEKTPOHOB MO
ANEKTPOHHBIM  CJIOSIM  aTOMOB  XMMHMYECKHUX  DJIEMEHTOB  MajblX  IEPUOJOB
MEPUOANYECKON CUCTEMBI, a TAK)KE KaJus U KaJIbIUs;



* pa3iMyaTh BUABI XMMHMYECKOM CBA3U: MOHHYI, KOBAICHTHYK IOJIIPHYIO,
KOBAJICHTHYIO HENOJIIPHYIO U METAJUINYECKYIO;

* U300paXkaTh 3JIEKTPOHHO-HUOHHBIE (POPMYJIBI BELIECTB, OOPAa30BAHHBIX XUMHYECKHUMHU
CBA3SMH Pa3HOI'O BHJIA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BELIECTB OT CTPOCHMS MX KPUCTAIUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAILTNYECKUX;

* XapaKTEepU30BaTh XMMHUYECKUE 3JIEMEHTBI U HUX COCAMHEHHUS HAa OCHOBE IOJIOKCHMSI
AJIEMEHTOB B MIEPUOINYECKON cUCTEME U OCOOEHHOCTEN CTPOEHMS UX aTOMOB;

* OIIMCBHIBAaTh OCHOBHBIE 3Tarbl OTKphITH /1. 1. MenneneeBbIM NEpUOAMIECKOTO 3aKOHA
U TEPUOJUYECKON CHCTEMBl XHMUYECKUX OJJIEMEHTOB, *H3Hb M MHOT000pa3HyIo
HAaY4YHYIO JACATEIIBHOCTh YYEHOIO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUYCHUE IIEPUOIUIECKOTO 3aKOHA U
IIEPUOANYECKON CUCTEMBI XUMUUECKUX AeMeHTOB [[. . Menneneena;

* OCO3HaBaTh HAy4YHbIE OTKPBITUA KaK PE3yJbTaT IJIUTEIbHBIX HAOIIOAEHUH, OIMbBITOB,
HAy4YHOU NOJIEMUKH, IPEOAOIEHUS TPYAHOCTEN U COMHEHUN.

BocbMUKIACCHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCS:

IPaMOTHO O0pAaIIaThCs ¢ BEMIECTBAMH B TIOBCETHEBHOM KU3HM;

* 0OCO3HaBaTh HEOOXOAMMOCTh COOJIIOJICHUS TMPaBUJI DKOJOTHYECKH 0€30MacHOro
MOBEACHHUS B OKPYXKAIOLIEH NPUPOIHON CPEE;

* IOHUMATh CMBICT M HEOOXOJMMOCTH COOJFOJACHHS TPEANMUCAHUMA, MPETaraéMbIX B
WHCTPYKIIUSIX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOW XUMUU U JIP.;

* UCTIOJB30BaTh MPUOOPETEHHBIE KIIIOYEBHIE KOMIIETEHTHOCTH TIPH  BBIIOJTHEHHUH
UCCJIEIOBATEILCKUX TIPOEKTOB IO H3YYEHUIO CBOWCTB, CIOCOOOB TMOJy4YeHUS U
pacro3HaBaHMs BEIICCTB;

* pa3BUBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTh, WCIOJB3YsS CpEJACTBA YCTHOW W
MMACbMEHHONW KOMMYHHUKAIIUM TIpH paboTe ¢ TEeKCTaMHM y4eOHWKAa W JOTOJTHHTEIHHOMN
JUTEPATYPOH, CIPABOYHBIMU TaOJIUIIAMH, TPOSBIIATH TOTOBHOCTh K YB)XKCHHIO WHOM
TOYKH 3pEHUS TIPU OOCYKICHUHU PE3yJIbTaTOB BBHITIOJIHEHHON PabOTHI;

* OOBEKTUBHO OIICHMBAaTh HH(OpPMAIMIO O BEIIECTBAX W XUMHUYECKUX TIpolleccax,
KPUTHUYECKHA OTHOCUTHLCS K TICEBOHAYYHOU MH(OpMaIu, HeTOOPOCOBECTHOM peKiame,
KacaroIIeicst UCIIOJIb30BaHMS Pa3IMYHbIX BEIIECTB.

* 0OCO3HaBaTh 3HAYCHHWC TEOPCTHYCCKUX 3HAHWUW I TPAKTHUYECKOW JeATCIbHOCTH
YEIIOBEKA,;

* ONMCHIBATh M3YYCHHBIC OOBCKTHI KaK CHCTEMBI, TPUMEHSS JIOTUKY CHCTEMHOTO
aHaIn3a;

* MPUMEHSATHh 3HAHUS O 3aKOHOMEPHOCTSIX TMEPUOJUYECKON CHUCTEMBbI XUMHUYECKUX
AJIEMEHTOB 71l OOBSCHEHUSI U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh UHPOPMAITMOHHYIO KOMIIETEHTHOCTh TTOCPEJCTBOM YTITYOJICHUSI 3HAHUA 00
UCTOPUN CTAHOBJICHUS XWMHYCCKOW HAyKH, €€ OCHOBHBIX MOHSATHHA, MEPUOIMIECCKOTO



3daKOHa KaK OJHOI'O H3 Ba)XHEHUIIIMX 3aKOHOB IMpUpOJbl, @ TAaKXKXE O COBPCMCHHLIX
AOCTHIXKCHUAX HAYKH N TCXHUKHU.

9-11 knacc

JIMYHOCTHBIE:

yMEHHE OLICHUBATh MOBEJCHUE YEJIOBEKA C TOUKU 3PEHUS XUMUYECKON O€30ITaCHOCTH 110
OTHOUIEHUIO K YEJIOBEKY U MPUPOJIE;

OOBSACHSATH CyTh XMMHYECKUX IMPOLIECCOB; HA3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS
XUMUYECKUX  PEaKIMi; MPOrHO3UPOBATh MPOJIYKTHl ~XUMHUYECKUX pEaKIUi 10
dopMynaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEACNATh HCXOJHBIE BEIIEeCTBAa IO
dopMynam/Ha3BaHHUSIM MPOTYKTOB PEAKIINU;

MertanpeamerHbie:

CaMOCTOATENIbHO OOHAPYKUBATh U (POPMYIUPOBATH IPOOIEMY ;

BBIJIBUTaTh BEPCUU PEIICHUs NPOOJIEMbl, OCO3HABATh KOHEUHBIM pe3yJbTaT, BEIOUPAThH
U3 IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIIH;

COCTaBJIATh (MHAUBUAYAIbHO WIM B TPYIIE) IUIAH pEHIeHUs MpoOsieMbl (BBIIOIHEHUS
MIPOEKTA);

noAOMpaTh K KaxkA0u nmpoodieme (3a1aue) afeKBaTHYIO € TEOPETUUECKYIO MOJIEIb;
paboTas Mo NpeaoKEeHHOMY M CAMOCTOSITEIbHO COCTAaBIEHHOMY ILJIaHY, UCIIOIb30BaTh
HapsIIy C OCHOBHBIMU U JOTIOJIHUTENBHBIE CPEJCTBA (CIIpaBOYHAs JTUTEPATypa, CIOKHBIC
pruOOPHI, KOMIBIOTED);

paboTaTh MO CaMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHy, CBEpSSICh C HUM U LEJbIO
JESTeIbHOCTH, HWCIpPaBisAsl OLIMOKH, MCIONb3ys CAaMOCTOSTEIbHO MOA0O0paHHbIE
cpeacTBa (B ToM uucie u UHTepHeT);

aHAJIU3UPOBaTh, CPABHUBATH, KJIACCU(PUIMPOBATH U 0000IATh TOHITHS;

JaBaTh OMPEJCIICHNE TOHSATUSM Ha OCHOBE HM3YyYEHHOTO Ha Pa3jMUYHBIX MpEAMeTax
y4eOHOIro MaTrepuana,

00001aTh MOHATHS — OCYILIECTBIISATH JIOTMUECKYIO OINEpalfio Mepexoaa OT MOHATHUS C
MEHBIITUM 00BEMOM K OHATHIO C 0OJBIINM 00BEMOM;

pPaccMOTpPEHHE XUMHUECKUX MPOIIECCOB;

HCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY;

OO0BSICHEHHE MHUpPa C TOUKH 3PECHUST XUMHUH;

IIpeaMeTHbIE:

JeBATHKJIACCHUK HAYYHTCS:

* O0OBACHATh CYTh XUMHUYECKHX TPOIECCOB M MX MPHUHLUINAIBHOE OTIUYHUE OT
busznuecKux;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUUECKUX PEaKIIMiA;

* YCTAHABJIMBATh MPUHAAJIEKHOCTh XUMUYECKON peaklMHu K ONpeneaéHHOMY THILY IO
OTHOMY W3 KJIacCH(DHKAIIMOHHBIX NPU3HAKOB: 1) MO YHCIYy W COCTaBY HCXOTHBIX
BELIECTB U MPOJAYKTOB pEaKUMH (PEaKklUU COCAUHEHUS, Pa3lOoKEHHUS, 3aMEIIeHUs U



oOMeHa); 2) MO BBIAEICHUIO WJIU MOTJIOIIEHUIO TETUIOThl (PEaklMi 3K30TEPMUUECKUE U
SHAOTEPMUYECKUE); 3) M0 U3MEHEHHUIO CTENEHEW OKHUCICHHS XUMUYECKHUX 3JIEMEHTOB
(peakiuu OKUCIUTENbHO-BOCCTAHOBUTENBHBIC); 4) 10 00paTUMOCTH Tpoiiecca (peakiuu
oOpaTuMbIe 1 HEOOPATUMBIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYCCKUX PEAKIIHIA;

* Ha3bIBaTh (DAaKTOPBHI, BIUSIONIME HA CMEIIEHUE XUMUIECKOTO PAaBHOBECHS,

* COCTaBJISATb YPAaBHEHUS JJEKTPOJUTUYECKON JMCCOLMALUUA KUCIOT, IIENI0Yel, CoJei;
MOJIHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHHUS peakiuil oOMEeHa; ypaBHEHHS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITUH;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuuid 1o (opMyiam/Ha3BaHUSIM
HCXOIHBIX BEIECTB; OINPEACNATh HMCXOAHbIE BemecTBa MO (opMysiaM/Ha3BaHUSIM
MPOAYKTOB PEAKIINH;

* COCTaBJISAITb ~ YpPaBHEHHUS  pEaKlMil, COOTBETCTBYIOUIMX  IOCJIEA0BATEIbHOCTH
(«uemoykey») nMpeBpanieHui HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

* BBISIBJIATh B IIPOLIECCE PKCIIEPUMEHTA MPU3HAKU, CBUJETEIbCTBYIOIIME O MPOTEKAHUU
XUMHYECKOUN pEeaKlny;

* IPUTOTOBJIISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA,
* OMIPEACIIATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT U ILIEIOYEH MO M3MEHEHUIO
OKpacKH UHIUKATOPOB;

* IPOBOJIUTh KAUECTBEHHBIC PEAKIIUU, TTOATBEPXKAAIONINE HATMYKUE B BOJHBIX PacTBOpax
BEILIECTB OT/AEJIbHBIX KATHOHOB U aHUOHOB.

* ONpENENATh MPUHAMICKHOCTh HEOPraHMYECKUX BELIECTB K OJHOMY M3 HU3YyUYEHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAJLIbI, OKCHJIbI, OCHOBAHUS, KHCJIOTHI, COJIH;

* COCTaBIIATH (DOPMYJITBI BEIIECTB MO UX HA3BAHUSIM;

* OIIPEEIIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIbl HEOPraHMUYECKUX COEIMHEHHUH MO BaJEHTHOCTSM U CTENEHSM
OKHUCJICHUS 3JIEMEHTOB, a TaKXKe 3aps/iaM UOHOB, YKa3aHHBIM B Ta0JIUIE PACTBOPUMOCTHU
KHCJIOT, OCHOBAaHMI M COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHS (U3MYECKUX ¢ XUMHUYECKHX CBOWCTB
IIPOCTHIX BEIIECTB (METAUIOB U HEMETAJUIOB) M WX BBICIIUX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO Y TPETHETO MEPUOOB;

* Ha3pIBaTh OOIIHE XWMHUYECKHE CBOMCTBA, XapaKTEpHbIE JUIsi TPYNI OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE I KaXKIOr0 M3 KJIAcCOB
HEOPTraHUYECKUX BEIIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH MPUMEPHl  PEaKIUi, MNOATBEPKAAIOIIMX XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKHUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH U COJIEH;

* ONPEETATh BEIIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUSAX;

* COCTaBJISATh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIN OanaHC (AJ11 U3yUYEHHBIX peaKuii) Mo
PEIJIOKEHHBIM CXeMaM peaKIui;



* IPOBOJUTH JAOOPATOPHBIE ONBITHI, MOATBEPKIAIOLUIME XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;

* IPOBOJUTH JIAOOPATOPHBIE OIBITHl MO TOJYYEHUIO M COOMPAHUIO TIa3000pa3HbIX
BEILECTB: BOJAOPOAA, KUCIOPOJA, YIVIEKUCIOrO ra3a, aMMHAKa; COCTABIIATh YPaBHEHHUS
COOTBETCTBYIOIIMX PEAKIUN.

JIeBATHKJIACCHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJHBIE HOHHBIE YPABHEHUS MO COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSIM;

* IPUBOAUTH TPUMEPHI PEAKLIUM, NOATBEPKAAIOIIMX CYLHIECTBOBAHUE B3aUMOCBS3U
M€Ky OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX BEILIECTB;

* IPOTHO3UPOBATh PE3YJIbTATHl BO3JCHCTBHUS Pa3IUYHBIX (PAKTOPOB HA H3MEHEHHE
CKOPOCTH XMMUYECKOU PEaKLU;

* IPOTHO3MPOBATh PE3YyJbTaThl BO3JACUCTBUS pa3IUYHBIX (PAKTOPOB HA CMELICHHUE
XUMHYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh  CIHOCOOHOCTh  BEIIECTBA  MpPOSABIATH  OKUCIMUTEIbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIIEHUS DJIEMEHTOB, BXOASAIIUX B
€ro COCTaB;

* BBISBIIATh CYIIECTBOBAHWE T'€HETUYECKOM B3aMMOCBS3M MEKIy BEIIECTBAMHU B PSAY:
IIPOCTOE BEHIECTBO — OKCHUJ — TMAPOKCHUI — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOUN U a30THOM KUCIIOT;

* IPUBOJIUTH IPUMEPHl YPABHEHUM PEAKLUMM, JIEKAIMX B OCHOBE IPOMBILIJIEHHBIX
CIIOCOOO0B TOJYYECHHS] aMMHUaKa, CEPHOM KUCIIOTHI, YyTyHa U CTaJIH;

* OINKCHIBATh (PU3MYECKHE U XUMUYECKHUE TIPOLIECCHI, SBIISIOMIMECS YacThlO KPYroBOpOTa
BEILIECTB B IIPUPOJIE;

* OpPraHM30BBIBATh, IMPOBOAUTH YUYEHUYECKHE IIPOEKTHI IO MCCIENOBAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAYEHUE.

Cooeporcanue yueonozo npeomema «Xumusn)
8 kiace.
Paszgen 1. QOcHOBHbIe TOHATHS XUMHMH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX
NnpeACTABJICHUI)
[Ipenmer xumuu. XuMus Kak 4acTb €CTECTBO3HaHUs. BemecTsa u ux ceorcTBa. Yucroie
BEIIeCTBa U cMecH. MeTobl IO3HAHUS B XMMHHU: HAOJ0IeHUE, SKCcIiepuMeHT. [Iprembl
6e3omacHoO paboThI C 000pyAOBaHUEM U BemecTBaMu. CTpOCHHE TIIAMEHHU.
Yucteie BeniecTBa U cMecd. CriocoObl OUMCTKH BEUIECTB: OTCTaWBaHUE, (PUIBTPOBAHUE,
BBIIIAPUBAHUE, KPUCTALIA3ALUSA, TUCTHLALNUA. DU3NYECKUE U XUMHUYECKUE SIBJICHHUS.
Xumudeckne peakuuu. [Ipu3Hakyu XMMHUYECKUX PEAKIUN U YCIOBHUS BOSHUKHOBEHUS U
TEYEHUSI XUMUYECKUX PEAKIIUM.



ATOMBI, MOJIEKYJIBI U HOHBI. BellecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSI.
Kpucramnuueckue u amopdubie BemecTBa. KpucTaminyeckue pemeTku: HOHHasi,
aTOMHasg W MoJIeKyJisipHas. [IpocTele W CIIOKHBIE BEIIECTBA. XHUMHUYECKHU JIIEMEHT.
Meramibl 1 HeMeTaulbl. ATOMHas eIMHuLa macchl. OTHOCUTENbHAs aTOMHas Macca.
S3pIK XUMHUH. 3HAKA XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTAaBa BEIECTBA.
Xumuyeckue (opmynbl. OTHOCHUTENbHAs MOJEKysipHas Macca. KadecTBeHHBI U
KOJMYECTBEHHBIM COCTaB BEIIECTBA. BbIUMCIEHUS MO XUMHYECKUM (opmyliaM.
MaccoBast 10Jis1 XUMHYECKOTO 3JIEMEHTA B CIIO)KHOM BEILIECTBE.

BaneHTHOCTP XUMHYECKUX 3JIEMEHTOB. OrnpeneneHue BAJCHTHOCTH 3JIEMEHTOB IIO
dopmynam OuHapHbIX coequHeHUM. CocTaBlieHWe XUMHUYECKUX (OpMyT OMHAPHBIX
COCJIMHEHUH 10 BaJIEHTHOCTH.

ATOMHO — MOJEKYJIpHOE Y4Y€HHE. 3aKOH COXPAaHEHHs Macchl BewlecTB. KH3Hb U
nearenbHOCTh M.B. JloMoOHOCOBa. XWMMHMUYECKHE YpaBHEHHs. THIBI XUMHAYECKUX
pEeaKUnil.

Kucnopon. Haxoxnenune B mnpupone. [lomydyenue kuciaopoga B jaboparopud U
[IPOMBILIICHHOCTH. Pu3nuecKkue U XHUMHUYECKHE CBOWCTBA Kuciaopona. [openwue.
Oxcunpl. Ilpumenenne kuciopona. Kpyrosopor kuciopoga B mnpupone. O30H,
ajutoTponus Kuciopoja. Bo3nyx u ero cocraB. 3ammra atMOc(epHOro BO3ayXa OT
3arpsi3HEHUN.

Bonopon. Haxoxnenue B mnpupoxae. llomydenue Bojopona B J1abopaTopuul U
MNPOMBIIIICHHOCTH. Du3nueckue W XUMHYECKHE CBOMCTBAa Bojaopona. Bomopom —
BOCCTaHOBUTENb. Mepbl Oe3onmacHocTH mpu pabore ¢ BoxopoaoM. IIpumeHeHue
BOZOPOAA.

Boga. MeTtoap! omnpeniesieHust coctaBa BOJbl — aHaIU3 U CUHTE3. PU3NYECKHUE CBOKWCTBA
Bo/Abl. Bona B nmpuposie u crnocoObl ee OYUCTKU. Adpaiius BOAbl. XUMHUYECKHUE CBOMCTBA
Boael. [Ipumenenue Boapl. Boma — pactBopuTens. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.

KonnuectBennble oTHOmeHUsT B xuMuu. KosmdecTBo BemectBa. Mosib. MonsipHas
Macca. 3akoH ABoraapo. MossipHbiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta3o0B.
OObeMHBIE OTHOIIICHUS TA30B MPU XUMHUECKUX PEAKIIHSIX.

Baxneiime kiacchl HEOpraHUYECKUX coenuHeHui. OKCUABL: COCTaB, Kiaccu(uKaius.
OcHOBHBIE U KUCIIOTHBIE OKCUAbl. HoMeHKk1aTypa okcuaoB. dusndyeckne 1 XUMUYECKUE
CBOKCTBA, MOJIyYEHUE U IPUMEHEHUE OKCHJIOB.

I'mapokcuasl. Knaccuduxanus rugpokcuyioB. OcHoBanus. CocrtaB. Ilemoun wu
HepacTBOpUMbIE OCHOBaHMs. Homenkiarypa. dusnyeckue U XUMHUYECKHE CBOWCTBA
ocHOBaHuU. Peakuus wHeWrpamm3anuu. IlomyyeHne W TNpPUMEHEHUE OCHOBAHMWM.
AMdoTepHbIE OKCHJIBI 1 TUIPOKCHIBI.

Kucnotel. CoctaB. Knaccudukanusa. Homenkmarypa. ®dusndeckue M XHUMHUYECKUE
CBOWCTBA KHUCJIOT. BBITECHUTENBHBIN PsIJI METAJIIOB.



Comu. CocraB. Knaccudukamus. Homenknatypa. ®Puszndeckue CBOMCTBA COJECH.
PactBopumocCTs coneit B Boje. Xumudeckue cBoicTBa coiieid. CriocoObl MOTydeHHs
cozei. [IpumeHnenue comnen.

['eHeTnyeckas cBsI3b MEXKAY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COEIUHECHUM.
JemoncTpanuu. O3HaKOMIIEHUE C 00pa3I[aMy MPOCTHIX U CIOKHBIX BemecTB. CrocoObl
OYMCTKH BEMICCTB: KPUCTAUIM3AIMS, JUCTWUIAIWSA, Xpomatorpadus. OIbITHI,
NOATBEPKAAIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

[Tonyyenue u coOupaHuE KHUCIOpPOJIa METOJIOM BBITECHEHHUS BO3[yXa M BOJIBL
Omnpenenenue coctaBa Bo3ayxa. Koanexyus Hepmu, KamenHo20 yais u npooyKmos ux
nepepabomku.

Ilonyuenune Bomopoma B anmapare Kuma, mpoBepka BOIOpOJa Ha YUCTOTY, TOPEHHUE
BOJIOPOJIa, COOMpaHUe BOJOPO/Ia METOJJOM BHITECHEHHS BO3/IyXa U BOJIBI.

Anamn3 Boasl. CHHTE3 BOJEL.

3HAaKOMCTBO € OOpa3llaMu OKCHJOB, KHUCIJIOT, OCHOBaHUU u coiie. HeuTpanuzanus
MIENIOYM KUCIOTON B MPUCYTCTBUU MHIAUKATOPA.

JlabopaTopHbie onbITHI. PaccMOTpeHHEe BEHIECTB C PA3TUYHBIMU  (PU3UYECKUMHU
cBoiictTBamu. Pasnenenue cmecu ¢ momolipio MarHuTa. [Ipumepsl ¢duzndeckux u
XMMHUYECKUX ABJICHUN. Peakiuu, nuocTpupyrone OCHOBHBIE MPU3HAKNA XapaKTEPHBIX
peakiuu. Paznoxkenue ocHoBHOro kapoonata menu (II). Peaknusa 3amemienuss menu
KEIIE30M.

O3HakomiieHHe ¢ 00pa3laMu OKCUIOB.

B3anmoneiicTBue Bogoposa ¢ okcuaom meau (11).

OnbIThI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUM.

IIpakTnueckne padoThI

[IpaBuna TeXHUKH OE30MACHOCTH MPHU padoTe B XUMUUECKOM KaOuHeTe. O3HaKOMIIEHHE
C J1abOpaTOPHBIM 00OPYIOBAHUEM.

Ouncrka 3arpsA3HEHHON TOBAPEHHOM COJIH.

[TonydeHne u CBOMCTBA KUCIOPOaA

[Tomy4yeHne BOOOPOIa U U3YUEHUE €0 CBOKCTB.

[IpuroroBieHue pacTBOPOB COJEN C OINPEACIEHHOM MacCOBOM JI0JE€d PAaCTBOPEHHOTO
BEILIECTBA.

Pemienune skcriepuMeHTaNbHBIX 3a7ad Mo TeMe «OCHOBHBIE KIIACChl HEOPTaHMYECKUX
COCIMHEHUN.

PacuerHble 3a1a4n:

BriunciieHre OTHOCHUTENIBHOM MOJICKYJISIDHOM Macchl  BelmiecTBa 1o  (opmysie.
Bpruncnenne maccoBOM JO0JIM 3JIEMEHTA B XUMHUYECKOM COCIMHEHHH. Y CTAaHOBJIEHUE
npocreiiei GOpMyJIIbI BEIIECTBa IO MaCCOBBIM JIOJISIM DJIEMEHTOB.

Haxoxnenne maccoBol 0aM pacTBOPEHHOIO BEUIECTBA B pacTBOpE. BrruucieHwue
MAacCChl paCTBOPEHHOTO BEIIECTBA U BOABI ISl IPUTOTOBJIEHUSI PACTBOPA ONPEACIEHHON
KOHIIEHTPAIUH.

OOBbEMHBIE OTHOILICHUS TA30B MPU XUMHUYECKUX PEAKIIHSIX.



Beruucnenus mo XMMUYECKHMM YpPaBHEHHUSIM MacChl, 00bEMa W KOJIMYECTBA BEIECTBA
OJIHOTO U3 TMPOJYKTOB PpEAKIMU IO Macce€ HCXOAHOTO BEIIECTBA, OO0BEMY WIH
KOJIMYECTBY BEIIECTBA, COACPKAIIETO ONMPEACTIEHHYIO T0JII0 TPUMECEH.

Pazgen 2. Ilepuoanuyeckuil 3aKOH M MEePUOJAMYECKAS CHCTEMa XHUMHUYECKHX
sjemeHnToB JI.U. MenneneeBa. CTpoenue atoma.

[lepBbie MOMBITKH KiIacCUPUKALMU XUMUYECKUX dJeMeHTOB. [loHsTHEe O rpymnmax
CXOJHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMEWCTBA WIETOYHBIX METALUIOB M TaJIOTE€HOB.
bnaropoausie rassl. [lepupoanueckuit 3akon [[.1M.Menneneesa. [lepuoauueckas cucrema
KaK €CTECTBEHHO — Hay4yHOe KiaccHu(UKaIusg XUMHYECKUX JJIEMEHTOB. TabiuuHas
dbopma npeacTaBieHUs KiacCUDUKAIUM XUMUYECKUX 3JIeMEHTOB. CTpyKTypa TaOJIUIIbI
«Ilepuognueckass cucrtema xumuueckux i3nemeHtoB JI.JMI. MenneneeBa» (KopoTkas
dopma): A- u b- rpynmel, nmepuoasl. OU3MYECKUN CMBICT TOPSIKOBOTO 3JIEMEHTA,
HOMEpA MEePUOIa, HOMEpPA IPYIIILI (JJ151 AIEMEHTOB A-TPYIIIN).

CrtpoeHue aToma: siApO U AMEKTpOHHAsE o0osouka. CocTaB aTOMHBIX siAEp: MPOTOHBI U
HEUTpOoHBI. M30TOMNBI. 3aps aTOMHOTO $]Ipa, MaCCOBOE YUCIIO, OTHOCUTEIbHAS aTOMHAs
macca. CoBpeMeHHas (HopMyIUPOBKA MOHATHUS «XUMHUECKHUI JIEMEHT.

DOnekTpoHHas 000JI0UKAa aToOMa: TMOHSTHE OO0 PHEPreTHUYECKOM YpPOBHE (RJIEKTPOHHOM
CJ10€), €ero EMKOCTH. 3aroJHEHUE JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB MEPBOTO —
TpeThero neproioB. CoBpemMeHHast GopMyIHpPOBKa IEPHUOAUUECKOTO 3aKOHA.

3HaueHWe mnepuoauyeckoro 3akoHa. Hayunele poctwxkenusa [[.M. Menneneesa:
WCOPABIICHUE OTHOCUTENIBHBIX ATOMHBIX MAacC, MPEACKA3aHUE CYIIECTBOBAHUSA
HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKH XHWMHYECKHUX HJIEMEHTOB B MEPHOINYECKOU
cucreme. JKuznb u gesarensHocTh .M. Menneneena.

JdemoHcTpanuu:

®u3MUECKUEe CBOMCTBA WICTOYHBIX METAJIOB. B3amMoaeicTBUEe OKCHIOB HaTpus,
MarHusi, ¢ocdopa, cepbl ¢ BOAOW, MCCIETOBAHUE CBOWCTB MOJYYEHHBIX MPOIYKTOB.
B3anmopneiictBue Hatpus W Kanusag € Bonou. Du3nyeckne CBOMCTBA TaJIOTEHOB.
B3aumoneiicTBrE aOMUHUS C XJIOPOM, OPOMOM U HOIOM.

Paznen 3. CTtpoeHue BemiecTBa.

DJIEKTPOOTPULATENBHOCTh XUMHUYECKUX 3J€MEHTOB. (OCHOBHBIE BHUJbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAs HEMOJSpPHAs, KOBAJICHTHAs IMOJSpHas, HOHHAasA. BalleHTHOCTH
AJIEMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CTeneHb okucieHusd. [IpaBuna onpenenenus
CTETIEHEW OKUCIICHUS JIEMEHTOB.

JdeMoHcTpanuu:

ComnocrapieHue (U3UKO-XUMUUYECKUX CBOWCTB COCIMHEHUN C KOBAJCHTHBIMH W
MOHHBIMU CBSI3SIMU.

9 kJ1acc

Paznenl. MHoroo0pasne XuMu4eCKHX peaKkumi.

Knaccudukanus XuMUYECKMX  peakluid, peakuud COSAMHEHUS, Pa3JI0KEHUS,
3amenieHus, obmeHa. OKHCIUTENbHO- BOCCTAHOBUTENIbHBIC peakiuu. OKUCITUTENb,
BOCCTAHOBHUTEND, MPOLECCHl OKHUCIIEHUS, BOCCTaHOBJICHUs. COCTaBIECHUE YpaBHEHUU



OKHCIIUTEJIbHO- BOCCTAHOBUTEJIBHBIX PEAKLIMI C MOMOIIBIO METONA OKUCIUTEIBHO —
BOCCTAHOBUTENBbHBIX peakuuid. C TNOMOIIBI0 MeToJa B3JIEKTPOHHOro OaliaHca.
TernoBble >PGEKTbl XUMHUUECKUX pPEaKIUid. DKZOTEPMUUYECKHE W IHIOTEPMHUYECKUE
pEeaKIHH.

Tepmoxumuyeckrue ypaBHeHUs. PacueTsl 0 TEPMOXUMUYECKUM YPABHEHHSIM.

CkopocTh XUMHUYECKHX peakuuii. DakTopbl, BIUSIONIME HA CKOPOCTh XUMHUYECKHX
peakuuii. [lepBoHayanbHbIE IPEACTABICHUS O KaTalu3e.

O6patumble peakuuu. [loHATHE O XMMHUYECKOM pPaBHOBECHMU. XHUMUUYECKHE PEAKIUU
UAYIIHNE B BOJIHBIX PAcTBOpax. DJIEKTPOJIUTHI U HEANIEKTpoJauThl. MoHbl. KaTHOHBI 1
aHUOHBKI. ['uapaTHas Teopus pacTBOPOB.

DJNIEKTPOJUTAYECKAsT JUCCOIMAIMS KHUCJIOT, OCHOBaHUM, coJieid. Crnabble U CHUIIbHBIC
anekTpoauThl. CTeneHb aucconuanuu. Peakiiuu HOHHOro oOMeHa. Y CJIOBUS TPOTEKAHUS
peakiuii oOMeHa 10 KOHIIa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COCIMHEHU B CBETE TMPEACTaBICHUN 00 BJIEKTPOJIUTUYECKON JTUCCOIMAIUU U
OKHCIIUTEIIBHO — BOCCTAHOBHUTENIBHBIX PEAKIIUSX.

[TonsATHE O THIPOIN3E COJIEH.

Paznen 2. MHoroo0pa3sue BelecTs.

Hemeramnbl. Tanorensl. IlosmoxkeHue B MNEPUOJUYECKON CHCTEME XHUMHUYECKUX
3JIEMEHTOB, CTPOCHHUE UX aTOMOB. HaxoxaeHne B mpupoe.

Ou3NUeCKne W XUMHYECKHE CBOMCTBA TalOreHoB. llonmydyenne u mnpuMeHEHUe
rajnoreHoB. Xnop. duznueckne U XUMUYECKUE CBOMCTBaA xJjopa. [IpumeHeHue xmopa.
XnopoBogopoa. dusnueckue cpoictBa. [lonmyuenue. CossgHasi KUCIOTa M €€ COJIH.
KauecTtBenHast peakius Ha XJIOpHI — HOHBI. Pacro3HaBaHue XJIOPUIOB, OPOMHJIOB,
HOUIOB.

Kucnopon u cepa. I[lomoxeHne B NMEpUOIAYECKON CUCTEME XMMHYECKUX 3JIEMEHTOB,
ctpoeHue ux atomoB. Cepa. Amtorponus cepel. PU3nyecKue 1 XMMUYECKUE CBOMCTBA.
Haxoxnenue B npupone. [Ipumenenne cepsl. CepoBogopoa. CepoBogopoiHAA KUCTOTA
u ee conu. KauecTBenHas peakuus Ha cynbua- nonbl. Oxcup cepol (1V).

Cepnas kucnota. XuMUYECKHUE CBOMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHOW CEPHOMN
kucnoThl. KauecTBeHHas peakius Ha cyib(haT- HOHbI. XUMHUYECKUE PEAKIINH, JICKAIUE
B OCHOBE IIOJIy4YECHHUS CEPHOM KHCJIOTHI B NPOMBIIUIEHHOCTU. [IprmMeHeHue cepHou
KHUCJIOTHI.

Azotr u dochop. IlonoxxeHue B MEPUOAUYECKON CHUCTEME XHUMHUYECKUX DJIEMEHTOB,
CTPOCHHE HX aTOMOB. A30T, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA, MOJY4YEHUE W
npuMmenenue. KpyroBopor azora B mnpupoae. AMmuak. duznueckue U XUMHUYECKHUE
CBOWCTBA, NoJiyueHue, npuMeHnenre. Coam aMMoHus. A30THas KUCJIOTa U €€ CBOMCTBA.
OxuCIIUTENBHBIE CBOWCTBA Aa30THOM KHUCHOTHL. IlomydeHue a30THOW KHCIOTBHI B
nabopaTopur. XUMHUYECKUE PEAKIINH, JICKAITUE B OCHOBE TIOJyUYECHUS a30THON KUCIOTHI
B npoMbInuieHHOCTH. [Ipumenenne. Conu. A30THBIE YI0OpEHUSI.



®dochop. Amnorpornus. Puzndeckue u xumudeckue cpoiictBa. Oxcua dochopa (V).
docdopHas KUCIOTa, €€ COIU U YAOOPEHUSI.

Yrnepon u kpemHuil. [lonokeHue B NEPUOAMYECKOM CHCTEME, CTPOCHHUE AaTOMOB.
VYrnepoa. Amnorpornusa. @U3NUECKHE U XUMUYECKHE CBOMCTBA yriaepoja. AncopOuus.
YrapHslil ra3. YTJIEKUCIBIA ra3. YToiabHas KUCI0Ta U ee coiu. KauecTBeHHas1 peakuus
Ha kapOoHat — noHsl. KpyroBopot B mpupo/ie.

Kpemnunii. Oxcua kpemuus (IV). KpeMHueBas kucinora u ee cCoJiu.

Crekio. LlemeHT.

Meramnel. [lonoxeHrne B NEpUOANYECKON CUCTEME, CTPOCHUE aTOMOB. MeTtaimmyeckas
cBsa3b. Duznyeckue cBoCTBA. Psil akTHBHOCTH METaJIOB. CBoMcTBa MeTaiioB. OO1ue
cnocoOsbl nmoxyyeHus. CriaBsl METaJIOB.

[llenounsie metamnbl. [lojio)keHHE B TEPUOIUYECKOM CHCTEME, CTPOCHHE aTOMOB.
dusnueckne U xumuueckue cBorctra. [Ipumenenue. Haxoxnenue B nmpupoe.
[{enoyno3emenbHble MeTaiuibl. [lonokeHHME B NEPUOIMYECKOM CHCTEME, CTPOCHHE
aToMOB. du3nuecKkrue U XUMUYecKue cBoilcTBa. [Ipumenenue. HaxoxaeHue B npupoe.
Maruuii ¥ KaJbllu¥ , UX BaKHeHIIMe coenuHeHus. JKECTKOCTh BOJBI M CIIOCOOBI €€
YCTPaHEHUS.

Amomunui. [lonoxeHne B NEPUOANYECKON CUCTEME, CTPOCHUE aTOMOB. DU3NUECKHE U
xuMuueckue cBorctBa. [Ipumenenue. Haxoxaenue B mpupoje. AMPOTepHOCTh OKCHa
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo. IlomoxeHne B NMEPUOIUYECKOM CUCTEME, CTPOCHHME aTOMOB. DU3UUECKHE U
xumudueckue cBoucTtBa. llpumenenune. Haxoxnaenue B npupoae. BaxHenmue
COCIMHEHMS >KeJe3a: OKCUIbI, ruapokcunbl u conu keneza (II) m sxemeza (IID).
KauecTBeHHas peakiysi Ha UOHBI.

Paznen 3. Kparkuii 0030p BaskHeIIMX OPraHUYEeCKUX BelIeCTB.

[Ipenmer opranudeckord xumuM. HeopraHnueckue W OpPraHMYECKHE COEIUHEHHS.
Yriepon — ocHoBa xu3HU Ha 3emie. OCOOEHHOCTHM CTPOEHHUS aroMa Yrjiepojia B
OPraHUYECKUX COCIUHECHUSIX.

Yrnesogopoxasl. IlpenenvHbie yrieBomoponabl. MeraH, 3TaH, npomnaH. CTpyKTypHBbIE
dbopMynbl  yrIIeBOAOPOAOB. ['OMOJIOTMYECKHI psii  MPEJCIbHBIX  YIIIEBOJAOPOJIOB.
l'omonorn. ®dusznueckue M XUMHUYECKHUE CBOMCTBA MPEACIBHBIX YIVIEBOAOPOIOB.
Peakunu ropenne u 3amenienus. Haxoxaenue B ipupoge. Ilpumenenue.
HenpenenbHbie yrieBoaOpoAbl. DTUICHOBBIM psifi HENPEICIbHBIX YIJIEBOJOPOJIOB.
OtuneH. OU3NYECKHEe W XUMHUYECKUE CBOMCTBA ATWICHA. Peakuusi MpUCOCTUHEHUS.
KauectBennble peaknuu. Peakumss nonumepusanuu. [lommatunen. I[IpumeneHue
ATUJICHA.

ALIETUJICHOBBIN PsiJi HEMPEENbHBIX YIIIeBOAOPOAOB. AnleTwiieH. CBOMCTBaA alleTUiICHA.
[IpumeHnenue.



[IpousBoansie  yriaeBojopoaoB. Kpatkuit  0030p OpraHMYeCKMX  COEIUHEHUM:
OJIHOATOMHBIE CIHUPTHI, MHOrOaTOMHbBIE CHUPTHI, KapOOHOBBIE KHUCIOTHI, COKHbBIE
3(UpBI, KUPBI, YTIEBOAbI, AMUHOKUCIIOTHI, Oenku. Poibs 6eKoB B opranusme.

[TonsiTie O BBICOKOMOJICKYJISIPHBIX BellecTBax. CTpykTypa MOJIMMEPOB: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb nojiuMepu3annu. [1oausTuiaeH, noJunponusieH,
MTOJIMBUHMIIXJIOPHU/I.

TemaTHuyeckoe NJIAHUPOBAHUE
8 ki1acc (2 yaca B Hexel10, 68 yacoB)

n/n | Pa3nennbl nporpaMmel KoauvecTBo
4acoB
1 [IepBoHaYaIbHBIE XUMHUUYECKHUE 20
MOHSTHS
2 Kucnopon. I'openue 5
3 Bomopon 4
4 Bopna. pactBopsl 7
5 KonuyecTBeHHBIE OTHOIIICHUS B XUMHUU 7
6 OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX 11
COCMHEHUN
7 [Tepnoanyeckuii 3aKOH U CTOPOCHUE 7
aToMa
8 CtpoeHue BelecTBa, XUMAYECKAS 7
CBSI3b
UTOTO 68
9 kyacce (2 yaca B HejeJIK0, 68 YacoB)
n/n | Pazgesansl nporpaMmmbl KosaunyectBo
4acoB
1 MHuoroobpasue XUMUYECKUX 15
peakiun
2 MHoroo0pasue BelecTn 43
3 Kpatkwuit 0630p BaxkHEHIIIX 10

OPraHUYECKUX COJIMHECHUHN
HUTOTO 68




