IIpuio:xkenne Ne 14
k OOIT OO0
MBOY «llIkoima Ne 54

Pabouas nporpamma
10 YYCOHOMY IIPEAMETY

KXHUMUA

8-9 kiacc




PabGouast mporpamma ydeOHOro mpenMera «Xumus» 8-9 kiacc paspaboraHa B
COOTBETCTBUH C (hefiepalibHBIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero oOpa3oBaHMs, aBTOPCKOM MPOrpaMMOil Kypca XUMHUHM i ydamuxcs 8 -9 kiaccoB
o0mieo0pa3oBaTeNbHBIX YUpeKIeHHH K ydeOHunkam xumuu astopoB [.E. Pymsuruca, @.I.
®enpamana (aBrop H.H. I"apa)

PabGouass mporpamma yueOHOro mnpeamera «Xumus» 8-9 kimacc oOecnednBaeT
JOCTHKEHHUE TIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOTrpamMMbl
OCHOBHOTO 0011ero oopazoBanust MbOY «lllkoma Ne 54».

Cormacao yuebHoro mmana MBOVY «lllkona Ne 54» Ha m3ydeHue yd4eOHOro Ipeamera
«XuMUS» Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBanust orBoautcs 134 vaca, B TOM 4mcIe:

B 8 kyacce — 68 4. (2 yaca B HEJICIIO)

B 9 kiacce — 66 4. (2 yaca B HEZEIIO)

[IpomexxyTounasi arrecTanus MO Y4eOHOMY THpeaMeTy «XUMHS» TPOBOJUTCA B
coorBercTBUM C IlojoxenuemM o ¢opmax, NEPUOIUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U IIPOMEKYTOUHOM aTTECTALUU.

Y4yeOHUKH:
[E. Pynzutuc, @.I'. ®enpaman - YueOHUK 8 Kiacc.
I'E. Pynzutuc, @.I'. ®enpaman - YueOHuk 9 kinace



1. IInanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMera

Jluunocmmuowie pe3yibmamol:

OCO3HaBaTh EIMHCTBO M LEJIOCTHOCTh OKPYXAIOIIEro MHpPa, BO3MOXHOCTH €ro
MI03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHUH HAYKH;

IIOCTEIICHHO BBICTPauBaThb COOCTBEHHOE LEJIOCTHOE MHMPOBO33pEHHE: OCO3HABATH
NOTpeOHOCTP M TOTOBHOCTh K CaMOOOpa3oBaHMIO, B TOM 4YHMCIE M B pPaMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE LIKOJIbI;

OLICHUBATh JXU3HEHHbIE CUTYallMM C TOYKHM 3peHus Oe3omacHoro obpas3a >KU3HU U
COXPAHEHUS 3/I0POBBS;

OLICHUBATh FKOJIOTMUECKUN PUCK B3aMMOOTHOILIEHUH Y€JI0BEKa U MPUPOIDI.
(GbopMHpOBATh 3KOJIOTMYECKOE MBILIIICHHE: YMEHHE OLEHHMBATh CBOIO JESATEIbHOCTb U
MOCTYIKU JIPYTHX JIOJEH C TOUKM 3pEHUs] COXPAHEHUs OKPY’KAIOLIEl cpelbl - rapaHTta
KHU3HU U OJaronosyyus Jitojieil Ha 3emiie.

Memanpeomemmnnle pe3yibmanmaol

OBJIa/ICHUE HABBIKAMHU CaMOCTOSITEILHOTO NMPHOOPETEHUs] HOBBIX 3HAHWH, OpraHU3aluu
y4eOHOI NesTeabHOCTH, MOCTAHOBKHU LieJeH, MJIaHUPOBAaHUS, CAMOKOHTPOJS U OLEHKHU
pe3yJIbTaTOB CBOEH JEATEIbHOCTH, YMEHHUSIMHU MNPEABUACTb BO3MOXKHBIE PE3YJIbTAThI
CBOMX JICHCTBHIA;

MOHUMaHME Pa3IMUUil MEXy UCXOAHBIMU (PaKTaMH M TMIIOTE€3aMU JUISl UX O0OBsSCHEHHS,
TEOPETUYECKUMH MOJENSIMU U pEAJbHBIMU OOBEKTAMM, OBJIAZICHHE YHHBEPCATbHBIMU
y4eOHBIMU AEMCTBUSIMM Ha MPUMEpPAX TUIOTE3 JUIsl OOBSICHEHUS M3BECTHBIX (PAKTOB U
HKCHEPUMEHTAIbHON NPOBEPKU BBIIBUTAEMBIX THUIOTE3, pa3pabOTKH TEOPETUYECKHX
MOJIEJIEN MPOLIECCOB WIIN SIBJICHUM;

(dhopMHpoBaHHE YMEHUN BOCIPUHUMATD, IlepepadaThiBaTh U MPEIbABIATh HH(DOPMALIHIO
B CJIOBECHOH, 00pa3HOM, CHMBOJIMYECKON (opMax, aHAIM3UPOBATh U INepepadaThiBaTh
MOJyYeHHYI0 HMH(OpPMAIMIO B COOTBETCTBMM C IOCTABIEHHBIMHU 3aJauyaMH, BBIICNSATH
OCHOBHO€ COJIEpaHHE€ MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
IIOCTABJIEHHBIE BOIIPOCHI U U3J1araTh €ro;

MpUOOpPETEHNE OMBbITa CaMOCTOSITENIBHOIO MOMCKA, aHaiu3a U oTOopa MHpOpMaluu ¢
MCTOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTUH IS
pellIeHns T03HABaTENIbHbIX 3a/1a4;

pa3BUTHE MOHOJOTMYECKOW M HAJIOTMYECKON Peud, YMEHHs BbIpakaTb CBOU MBICIU U
CIOCOOHOCTH BBICNIYIIMBATh COOECEeIHMKa, TTOHUMAaTh €ro TOYKY 3pEHUs, MpHU3HABaTh
IIpaBoO JPYTOro 4eJ0BEKa Ha MHOE MHEHME;

OCBOEHME TPUEMOB  JEHCTBUM B  HECTaHJAPTHBIX  CUTYyallUAX, OBJAJCHUE
ABPUCTUYECKUMHU METOJaMH pEIIeHUs TPOOIeM;

¢dbopmupoBaHHe YMEHHUH paboTaTh B IPYIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX
poJiel, MpeACTaBIATh U OTCTAaUBaTh CBOU B3TJISABI M YOSKIEHHS, BECTU JUCKYCCHUIO.

Ilpeomemnmunie pezyaomamot

Yyammiicss HAyYuTCs:

ONPEIEIATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJE U TEXHHUKE;
OOBSICHSITH POJIb BEIIECTB B X KPYTOBOPOTE;



MIPUBOJIUTH MPUMEPHl XUMUYECKUX MPOLIECCOB B MPUPO/IE;

HAXO/UTh YEPThI, CBUJCTEILCTBYIOIINE 00 OOLINX MPU3HAKAX XUMUYECKUX MPOLIECCOB U
WX Pa3IuuMsIX;

OOBSICHATH 3HAUEHUE BEUIECTB B )KU3HU U XO35ICTBE YEIOBEKA;

MEPEYUCIISATh OTJINYUTENbHbIE CBONCTBA XUMUYECKUX BEILECTB;

pa3nuyaTh OCHOBHbIE XUMHYECKHE ITPOLIECCHI;

OIIpEEIIATh OCHOBHBIE KJIACChl HEOPIAHUUYECKUX BEILIECTB;

MTOHUMATh CMBICII XUMUYECKUX TEPMHUHOB;

XapaKTepU30BaTh METO/Ibl XUMUUECKON HAyKU (HaOJIOEHNUE, CPaBHEHUE, SKCIIEPUMEHT,
M3MEpEHHE) U UX POJIb B IO3HAHUU MTPUPOJIBI;

MIPOBOAUTH XUMUYECKHE OMBITHI U IKCIIEPUMEHTHI U OOBSACHATH UX PE3YIbTAThI;
UCIOJb30BATh 3HAHUS XWMUU TpU COONIONEHHHM TPABWJI HCIOJIB30BAHUS OBITOBBIX
XUMHUYECKHX TPEeraparos;

pa3nuyath OMacHbIe U O€30MacHbIE BEIIECTBA.

8 kiacc

XapaKTCPU30BaTh OCHOBHBIC MCTOAbI ITIO3HAHMA: Ha6JHOI[eHI/IC, HU3MCPCHHUC,
OKCIICPUMCHT;,

OINUCBHIBaTh CBOMCTBA TBEPAbIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIACIAA HX
CYIIECTBEHHBIE PU3HAKH;

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHSATHHA  «aTOM», «MOJIEKYJay,
«XUMHUYECKHH JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE BEIECTBOY», «BAJICHTHOCTbHY,
«XMMHYECKast PEaKIHsD», HCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHONU TEOPHH;

pa3nuyaTth XUMUYEeCKHe U (PU3HUECKUe SBICHHS,

Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

OIIPEIETATH COCTAB BEIIECTB 1O UX (GopMmynam;

OTIpeJIeNIATh BJIGHTHOCTbh aTOMA 3JIEMEHTA B COCINHEHMSIX;

OIIpEeNIeNIATh TUIl XUMUYECKUX PEaKIIHii;

Ha3bIBaTh NPU3HAKU U YCIOBHSI MPOTEKAHUS XUMUIECKUX PEaKITuii;

BBISIBJIATh NPHU3HAKH, CBUJCTEILCTBYIOIINE O MPOTEKAaHWMHM XUMHUECKOW peakiuu Mpu
BBITTOJIHEHUH XHMHYECKOTO OITBITA;

COCTaBJISATH (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTABJISATh YPABHEHUS XUMUUECKUX PEAKIINI;

co0roAaTh MmpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

MOJIb30BaThCS JTaAOOPATOPHBIM 000PYJOBAHUEM U TTOCYI0M;

BBIYUCIISAT OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIISATH MaCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTA 110 (JOPMYIIe COCIMHEHUS;
BBIUUCIIATh KOJMYECTBO, 0OBEM MJIM Maccy BelIecTBa IO KOJHYECTBY, 00beMy, Macce
PEeareHTOB WU MPOTYKTOB PEAKITHH;

XapaKkTepu3oBaTh (pU3nUecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U
BOJIOPOJIA;

MOJTy4aTh, COOMPATH KHCIOPOJ ¥ BOIOPOS;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOIOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOTAIPO;

PacKpbIBaTh CMBICI IOHATUH «TEIIOBOM 3 (EKT peakium», «MOJISIPHBIA 00bEM»;
XapakTepu30BaTh (HU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

PacKpbIBaTh CMBICI IOHATHUS «PACTBOP»;

BBIUUCIISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;



MPUTOTOBJISATH PACTBOPHI C OMPEACICHHON MAaCcCOBOM J10J€M PAaCTBOPEHHOTO BEIIECTBRA;
Ha3bIBaTb COCAUMHCHUWA N3YUYCHHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,
XapakTepu3oBaTh (U3NYECKME U XUMHUYECKHME CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

OTIpeAEIATh IPUHAUICKHOCTD BELIECTB K ONPEACTICHHOMY KJIacCy COSAMHEHHIA;
COCTaBJIATH (POPMYJIbI HEOPTaHUYECKUX COCTMHEHUI U3yYEHHBIX KJIaCCOB;

MMPOBOAWUTL OIIBITBI, ITOATBCPIKAAOINIUEC XHUMHUYCCKUC CBOMCTBA HN3YUCHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaThb OIIBITHBIM IIYTEM pPAaCTBOPbLI KHUCJIOT U L[ICHO‘-IGfI 0 UBMCHCHUIO OKpPAaCKU
WHMKATOPA;

XapaKTepu30BaTh B3aUMOCBSI3b MEX/1Y KJIaCcCaMU HEOPraHUUECKUX COECIUHEHMI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona .M. Menaeneena;

OOBSACHATh (PUIUYECKHI CMBICT AaTOMHOro (TOPSAKOBOrO) HOMEpa XHMHUYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIBI U ITeproja B nepuoanyeckoit cucreme .M. Menaeneena;
OOBSICHATh 3aKOHOMEPHOCTHM HM3MEHEHHs] CTPOEHHUSI aTOMOB, CBOICTB 3JEMEHTOB B
npeaciiax MajiblX MEPHUOAOB U I'NTABHBIX IMOATPYIIII;

XapaKTepu30BaTh XUMUYECKUE 3JIEMEHTHl (OT BOAOPOAA 10 KalbliMsg) HA OCHOBE HX
MOJIOKEHHS B riepuoanyeckoit cucreme J[.J. MenneneeBa u 0coOEHHOCTEH CTPOSHHS HX
aTOMOB;

9 kJjacc

COCTaBJISITH CXEMBbI CTPOCHHSI aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOIHYCCKON CHCTEMBI
.. Menneneena;

PacCKpbIBaTh CMBICI MOHATHI: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATETLHOCTHY;
XapakTepU30BaTh  3aBUCUMOCTh  (PU3UYECKMX  CBOMCTB  BEHIECTB  OT  THUINA
KPUCTAJUTMYECKOUN PELIeTKH;

OIPECACIIATL BUI XHUMHUYECKOU CBSI3U B HCOPTraHNYCCKUX COCINHCHUAX

M300pakaTh CXEMbl CTPOCHHSI MOJIEKYJ] BEIECTB, OOpa30BaHHBIX Pa3HBIMU BHIAMU
XUMHNYECKHUX CBA3CH,

PpaCKpbIBaTb CMBICJI MOHSATHH «HUOH», «KaTHUOH», «aHHUOH», (BJICKTPOJIHAUTBI»,
CHEJJICKTPOJIIUTED», <«OQJICKTPOJIUTUUCCKAA AUCCOoOOUalusdg», «OKHCIHUTCIb», «CTCIICHb
OKHCJICHUA» «KBOCCTAHOBHUTECIIb), KOKHUCICHUC), «KBOCCTAHOBJICHUC),

OIPEACIIAThL CTCIICHDb OKUCJICHUA aTOMa 3JICMCHTA B COCIUHCHUH

PACKpPBIBATE CMBICT TCOPHUN BHGKTpOHI/ITH‘IeCKOﬁ JUCCOoIranuu,

COCTaBJISITh YPAaBHCHUSA BHCKTPOHHTHHCCKOﬁ JUucconuanuu KucCioT, menoqeﬁ, COHCﬁ;

OOBSICHSITH CYIIHOCTH IMPOIIECCa IICKTPOIUTUUECKON TUCCOIMAIIUN U PEeaKIHii HOHHOTO
oOMeHa;

COCTABJISATh MOJIHBIE U COKpAIllEHHbIE HOHHbBIE YPAaBHEHHSI peakiui oOMeHa;

OTIpeIeIIsATh BO3MOKHOCTD IMPOTEKAHUSI pEaKIuii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, IOATBEPKIAOIINE KAUECTBEHHBIN COCTAB PA3JINYHBIX BEIIECTB;
ONPENENATh OKACIUTENL U BOCCTAHOBUTEIID;

COCTABJIAATh YPABHEHMS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM;

Ha3bIBaTh (PAKTOPHI, BIUSAIONIME HA CKOPOCTh XMMUYECKOH peaKIui;

KJIacCCU(UIIUPOBATh XUMUYECKUE PEAKIIUU IO PA3IMYHbIM IPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBSA3b MEXKIY COCTaBOM, CTPOCHHEM U  CBOMCTBAMH
HEMETAJIOB;

MPOBOJUTH OIBITHl 1O MOJYYCHUIO, COOMPAHUIO W H3YUYEHHIO XMMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;



pacrno3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEUIeCTBA: YITIEKUCIBbINA Ia3 U aMMHUaK;
XapaKTepu30BaTh B3aHMOCBSI3b MEXK/1y COCTaBOM, CTPOSHUEM M CBOMCTBAMU METAILJIOB;
Ha3bIBaTh OPraHUYECKHe BellecTBa MO WX (opmyre: MeTaH, 3TaH, 3TUJICH, METAHOI,
3TaHOJ, TJIMIEPUH, YKCYCHAsl KHUCIIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEApUHOBAs KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TJIFOK03a;

OLICHUBATh BIHMSHHE XUMHYECKOrO 3arps3HEHHs OKpYXKalollell cpelbl Ha OpraHu3M
YeJI0BEKA;

IpaMOTHO 00OpallaThCs C BEIIECTBAMHU B IOBCEIHEBHOM KU3HU

ONpEeAENATh BO3MOXKHOCTb INPOTEKaHUs] PpEAaKUMd HEKOTOpBIX IPEJCTaBUTENEH
OpPraHMYECKHUX BEIIECTB C KHUCIOPOJOM, BOJOPOJOM, MeETalylaMH, OCHOBaHUSMU,
rajJorcHaMm

. Yyammiics moJIy4YuT BO3MOKHOCTh HAYYUTHCA:

BbBIIBUT'aTb M HPOBCPATH ISKCHICPUMCHTAJIIBHO THIIOTE3blI O XHWMHYCCKUX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKUE
peaxiuu, 0 XxapakTepe U NPOAYKTax pa3lIuYHbIX XUMUUYECKUX PEaKIIHii;
XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBaM, YCTaHaBIIMBATh
MPUYNUHHO-CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,
COCTaBJISITh MOJICKYJISIPHBIE U TIOJHBbIE HOHHBIE YPaBHEHUS MO COKPAIEHHBIM MOHHBIM
YpaBHEHUSM;

MPOTHO3HPOBATh  CIIOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIMUTEIbHBIE  HIIU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEH OKUCIIEHHUS AJIEMEHTOB, BXOJSILIUX B
€ro COCTaB;

COCTaBJIATh  YpaBHEHHS  peakUuid,  COOTBETCTBYIOUIMX  MOCIEAOBATEIHHOCTH
HpeBpaHIGHI/Iﬁ HCOPTraHNMYCCKNX BCIICCTB PA3JIMYHBIX KJIACCOB;

BBIIBUTAaTh U TPOBEPATH 3KCIEPUMEHTAIBHO TMIIOTE3Bl O PE3YylbTAaTax BO3JEHCTBUS
pa3IUYHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTH XUMHUYECKOM peaKIuu;

UCIOJb30BaTh NMPHOOPETEHHbIE 3HAHMS Ui 3KOJOIMYECKH I'PaMOTHOTO TOBEICHUS B
OKpY>Karollleu cpere;

HUCIIOJIB30BAaTh HpI/IO6pCT€HHI>I€ KIIFOYCBBIC KOMIICTCHIIMW IIPU BBIITOJHCHUN ITPOCKTOB U
y4eOHO-HCCIIEIOBAaTENIbCKUX 3a/lad MO H3YYEHHMIO CBOMCTB, CMOCOOOB MOJY4YEHUS U
pacrno3HaBaHMsI BEILIECTB;

00BEKTUBHO OLICHUBATh MH(DOPMAIUIO O BEIIECTBAX M XMMHUYECKHUX IpOLieccax;
KPUTHUYECKH OTHOCUTHCS K MICEBIOHAYYHON MH(POpMaAIuH, HETOOPOCOBECTHON peKIaMe B
CpeAcTBax MaccoBOM MH(popMaINH;

OCO3HAaBAaTb 3HAYCHHUE TCOPECTUUCCKUX 3HAHUHM TI0 XHUMHHU JJIA HpaKTquCKOﬁ
JESTEIBHOCTH YEJIOBEKA;

co3/laBaThb MOJIEIM U CXEMbI Ui pelIeHHs Y4eOHbIX W TIO3HABaTENIbHBIX 3a/1ad;
MMOHUMAaTh HEOOXOAUMOCTh COONIOICHUS MPEANUCAHUMN, PeIaraéMblX B HHCTPYKIHIX
I10 UCTIOJIb30BAHMIO;



2. Conepxxanue yueOHOI0 npeaMera

8 kaacc.
Pazgea 1. OcHOBHbIE IOHATHS XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)

[Ipenmer xumun. XuMus Kak 4acThb €CTECTBO3HAHUs. BellecTBa u ux cBoiicTBa. YHUCThIE

BEIleCTBA M cMecu. MeToibl MO3HAHUS B XHMMHUU: HaONIOJEeHHE, SKcrepuMeHT. llpuemsl
Oe3omacHOi paboThI ¢ 000pymOBaHUEM U BemecTBaMu. CTpoeHUE TIaMEHHU.
Yuctele BemectBa M cMecH. CrnocoObl OYMCTKHM BELIECTB: OTCTauBaHHE, (DUIBTPOBAHUE,
BbIIIApUBAaHUE, KpUCTAIM3aLus, JUCTWLIANMSA. Dusnueckue M XMMHUYECKUE SBIICHUS.
Xumuyeckue peakuuu. [Ipu3Haky XMMUYECKUX PEaKLMM U yCIOBHsS BOSHUKHOBEHMS U TCUEHUS
XUMHUYECKHUX PEaAKIUM.

ATOMBI, MOJIEKYJIBI M MOHBIL. BemecTsa MOJIEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHMS.
Kpucrannuueckue n amop¢Hsie BemiecTBa. Kpucramimyeckue pemeTKd: WOHHAs, aTOMHAas U
MoJsiekyispHasa. IIpocTeie M cioxHbIE BemecTBa. XUMHUYECKM 3JeMeHT. Metamnsl u
HeMeTa/Ulbl. ATOMHas enuHuna mMaccbl. OTHOCHUTENbHAs aTOMHas Macca. SI3bIKk XUMuU. 3HaKU
XMMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BeLECTBA. XHUMHUYECKHE (HOPMYIIBL.
OtHocutenbHast MoJieKyssipHas Macca. KauecTBEHHBIH M KOJMYECTBEHHBIM COCTaB BEILECTBA.
Bbruucnenus no xumuueckuMm Gopmynam. MaccoBast 10151 XUMUUYECKOTO 3JIEMEHTA B CJIOKHOM
BEIIECTBE.

BanenTHoCTp XMMHYECKMX 3J1eMeHTOB. OmpeelieHne BaJEHTHOCTU JJIEMEHTOB IO
dopmynam OuHapHBIX coeauHeHui. CocTaBieHue XUMUIECKUX (OPMYIT OMHAPHBIX COCTUHEHUI
10 BaJIECHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE Y4Y€HHE. 3aKOH COXPAaHEHHs Macchl BewecTB. JKu3Hp U
nesrenpHOcTh M.B. JIoMoHOCOBa. XUMH4eCKHEe ypaBHEHUS. THUIIBI XUMUYECKUX PEAKLIAMN.
Kucnopon. Haxoxnenne B mpupone. [lomyuenwe kuciaopoga B jgabopaTopuu U
NPOMBINIIEHHOCTH. PU3nMYecKue W XUMHUYEecKHe cBoilcTBa kuciopona. ['openue. OKcuIbI.
ITpumenenne xucnopona. Kpyrosopor kuciopona B npupone. O30H, alIOTpONHs KUCIOPOJA.
Boznyx u ero cocras. 3anura atMOCQEepHOTo BO3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B npupoae. [lonydenue Bogoposa B 1aOOpaToOpuu U MPOMBIIIIEHHOCTH.
duznyeckue M XUMHUYECKHE CBoOilcTBa Boaopona. Bogopon — BoccraHoBuTens. Mepbl
6e30macHOCTH Ipu pabote ¢ BojopoioM. IIpumenenne Bogoposa.

Bogna. Metoasl onpenenenus coctaBa BOAbl — aHaIU3 U cuHTe3. dDusnueckne cBONWCTBA BObI.
Bona B mpuponme u cnocoObl ee OUMCTKH. Adpanus BOAbI. XUMHUYECKHE CBOICTBAa BOJIBI
IIpumenenne Boasl. Bona — pactBopurens. PacTBopuMoOCTh BemecTB B Bojae. MaccoBast 0
pPacTBOPEHHOI'O BEUIECTBA.

KonunuectBennsie oTHomenus B xumun. Konnuectso Bemectsa. Moib. MosnsipHas macca.
3akoH ABorajpo. MossipHbelii 00beM ra3zoB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. OObeMHBbIE
OTHOIICHHUS Fa30B MPU XUMUYECKUX PEaKLUsX.

Baxuelimme kiaacchl HEOPraHMUECKUX coequHeHUi. OKCUABL: cOocTaB, KiacCH(UKaIUs.
OcHoBHble M KHUCIOTHBbIe oOKkcuabl. Homenknatypa okcuioB. Duznyeckue M XHUMHUYECKHE
CBOICTBa, MTOJIyYE€HNE U IPUMEHEHUE OKCHJIOB.

I'aapoxcunpl. Knaccudukammss ruapokcunoB. OcnHoBanmsi. CocrtaB. Illemoun u
HepacTBOpUMbIE OCHOBaHMs. HoMeHkaTypa. @U3ndyecKkue 1 XUMUYECKUE CBOMCTBA OCHOBAaHUM.
Peakuus neitrpanuzanuu. IlomydeHune u npumeHeHHe OCHOBaHHM. AMQOTEpHbIE OKCHIBI U
THUPOKCHU/IBI.

Kucnotsl. CocrtaB. Knaccudukanusa. Homenxnarypa. ®dusmdeckue M XUMHYECKHE
CBOMCTBA KUCJIOT. DJIEKTPOXUMUYECKUI P HANPSDKEHUN METAIIOB.

Comun. CocraB. Knaccudukanusa. Homenknatypa. ®Pusudeckue CBOWCTBA COJCH.
PactBopuMOCTh cosieii B Boje. XuUMHUUecKue cBoWcTBa cosiei. CriocoObl MOMy4eHHs COJEH.
[Ipumenenue comnen.

I'enernueckas CBS3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COEIMHEHUM.



JdemoncTpanuu. O3HaKOMJICHHE ¢ 00pa3IiaMu MPOCTHIX U CIOXKHBIX BemiecTB. CriocoObl
OYUCTKHU BEIECTB: KpUCTAJIU3aLIUs, JTUCTUIUISIINS, xpomatorpadus. OnbITHI,
MOATBEPIKIAIOIINE 3aKOH COXPAHEHUSI MaCcChl BELIECTB.

[Tomryuenue u coOupaHHWe KUCIOPOJa METOJIOM BBITECHEHHUS BO3Ayxa W BOJbl. OmpeneneHue
cocraBa Bo3ayxa. Kownekyus negpmu, kameHHo20 yaisa u npoo0yKmos ux nepepadomxu.
[Tonyyenue Bogopoaa B anmnapare Kurma, npoBepka BoJ0opoja Ha YHUCTOTY, TOPEHHE BOAOPOJIA,
coOupaHue BOAOPOJa METOJOM BBITECHEHHUS BO3/lyXa U BObIL.

Amnanu3s Bojabl. CHHTE3 BOJIBI.

3HaKOMCTBO ¢ 0OpasIlaMu OKCHJIOB, KHCIIOT, OCHOBaHMM W cojied. HelTpammszamus ménoun
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThl. PaccMoTpeHre BelECTB € pa3iMYHbIMH (PU3NYECKUMH CBOICTBaMH.
Paznenenne cmecu ¢ momMombi MarHurta. [lpuMepsl QU3NYECKUX W XUMUYECKUX SIBICHUU.
Peaknuyn, WUTIOCTpUPYIOIIME OCHOBHBIE NPU3HAKM XapaKTEepHbIX peakuuu. PasznoxeHue
ocHoBHOro Kapobonara meau (I1). Peakuus 3amenieHus Meu xKene30M.

O3znHakomiieHHE ¢ 00pa3liaMu OKCHIOB.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUH.

IIpakTuyeckune padoTsl

[IpaBuna TexHUKH O€30MACHOCTH MpH paboTe B XuUMHUecKOM KabunHere. O3HAKOMIIEHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.

OuucTka 3arps3HEHHON NOBapEHHOW COJIH.

ITonmy4yenue u CBOMCTBA KHCIOPOAA

[Tonyyenue BogOpO/Ia U U3YUEHUE €T0 CBOMCTB.

IIpuroroBnenue pacTBOPOB COJIEH € ONPEIEIEHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEIIECTBA.
Pemenne »skcnepuMeHTANbHBIX 3a4ad 1O TeMe «OCHOBHBIE KJIACChl HEOPraHWYECKUX
COCTUHEHUINY.

PacuerHble 3agaun:

Brruucnenue OTHOCUTENHHONW MOJICKYJISIPHOM Macchl BemiecTBa 1o Qopmyie. Brruucnenue
MAacCOBOM JTONTK 3JI€MEHTa B XMMHUYECKOM COCIUHEHUH. YCTaHOBJICHHE MPOCTeUIIeil (HopMyIibl
BEII[ECTBA 10 MACCOBBIM JIOJISIM DJIEMEHTOB.

HaxoxxJieHne maccoBOW J0JM PacTBOPEHHOrO BEUIECTBA B pacTBOpe. BrluncieHue macchbl
pacTBOPEHHOTO BEIIECTBA U BOJBI ISl IPUTOTOBIICHUS PACTBOPA OMPEICIEHHON KOHIIEHTPAIUH.
OOBbEMHBIE OTHOIIIEHUS Ta30B MPH XUMHUECKHUX PEaAKIIHSIX.

Brruucnenus mo XMUMUYECKUM YpPaBHEHUSM MAacChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO 3
MPOJYKTOB PEAKIMH IO MAacce€ MCXOJHOTO BEIIeCTBA, OOBEMY WM KOIUYECTBY BEIECTBA,
COJIEpKAIIETo ONpeeIEHHYIO 00 TPUMECcEH.

Pasnean 2. Ilepuoguvecknii 3aK0H U NepUOANYECKAS] CUCTEMAa XUMUYecKHUX 3j1eMeHToB JI.U.
MenpaeneeBa. CTpoeHue atoma.

[TepBple MOMBITKH KiIacCHU(PHUKAIMN XUMHUYECKUX JJIeMEHTOB. [loHsATHE O Trpymnmax CXOIHBIX
aneMeHTOB. EcTecTBeHHBIE ceMelcTBa MIETOYHBIX METAJJIOB M TaJoreHOB. biaropogHbie rasbl.
Ilepuonnueckuii 3akoH JI. U. MenneneeBa. Ilepuoauueckas cucremMa Kak €CTECTBEHHO —
HaydyHass  KjJacCHUKAIMS XUMHUYECKHX DJIEMEHTOB. TabnuyHas Qopma mpeacTaBieHUs
KIacCU(pUKAUKU XUMUYECKUX dieMeHToB. CTpykTypa Ttabnumbsl «l[lepumomudeckas cucrema
xumudyecknx sneMeHToB .M. MenneneeBa» (kopotkas ¢opma): A- u b- rpymnmbl, mepuos.
®u3nUecKuil CMBICI MOPSAKOBOIO 3JIEMEHTA, HOMEPA Mepruoaa, HoMepa IrpyIIbl (11 3JIEMEHTOB
A-rpymm).

CtpoeHue artoma: sIpO W DIIEKTpOHHAss o00ojouyka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HEUTpOHBI. M30TONBI. 3apsi aTOMHOTO Spa, MacCOBOE YMCIIO, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpemenHast QOpMyYIHPOBKA MOHATHS «XUMHUYECKHUNA AIEMEHT.

DNeKTpoHHass 000J0YKa aToMa: MOHATHE 00 YHEPTETUUYECKOM YPOBHE (AJIEKTPOHHOM CJIOE€), €ro
E€MKOCTHU. 3aIllOJIHEHUE AJIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB NEPBOT0 — TPETHETO MEPUOIOB.
CoBpemenHast pOpMyIHPOBKA MEPHOJUIECKOTO 3aKOHA.



3HayeHue nepuoauueckoro 3akona. Hayuneie goctmxenust .M. MenneneeBa: ucrnpaBiieHUE
OTHOCHUTEJIbHBIX AaTOMHBIX MAacC, IPEJCKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB,
MEPECTAHOBKM XMMHUYECKUX JJIEMEHTOB B NEPUOAMYECKOW cucTeMe. KH3Hb M JAeSTEIbHOCTD
J.N. Menneneesa.

JdemMoHcTpaumMu:

@u3nyecKue CBOMCTBA IICJIOYHBIX METAJUIOB. B3aMMOAEHCTBHE OKCUIOB HATpUsA, MAarHus,
docdopa, cepbl ¢ BOJOH, HCCIEAOBAaHUE CBOWCTB IMOJYYCHHBIX MPOAYKTOB. B3ammoneiicTBue
HaTpusi U Kainus ¢ BOAOW. Pu3HyecKue CBOMCTBA TaJIOTCHOB. B3auMMOIEHCTBUE alIOMHMHUS C
XJIOpOM, OPOMOM H HOJIOM.

Pa3nen 3. CtpoeHue BemecTBa.

DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX AJIEMEHTOB. (OCHOBHBIE BHJIbl XMMHYECKOW CBSI3U:
KOBAJICHTHAs HETIOJISIpHAs, KOBAJICHTHAs MOJIApHAsi, HOHHAs. BaleHTHOCTbh 3JIEMEHTOB B CBETE
3NeKTpoHHOW Teopuu. CreneHb okucieHusd. l[IpaBuna omnpeneneHus CTENEHEW OKHCICHUS
2JIEMEHTOB.

JdeMoHcTpanum:

ComnocraBnieHue (HU3HKO-XMMHYECKHX CBONCTB COCIUHEHUH C KOBAJICHTHBIMH W WOHHBIMHU
CBSI3SIMU.

9 kJaacce

Paznen 1. MHoroo6pasue XuMHYeCKUX peaKIIuii.

DONEeKTPOJIUTHYECKAs JMCCOIMAIMS KHCIOT, OCHOBaHMWH, conedi. Crnabble ©W CHJIbHBIC
tekTposinThl. CTEmeHp aucconmanud. Peaknmuu  WOHHOTO OOMEHa. YCIOBHS TPOTCKAHUS
peakiuii oOMeHa J0 KOHIA. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COEIMHEHUI B CBETE MPE/ICTABICHUM 00 31IEKTPOIUTUYECKON TUCCOLMALINN.

OKHMCIHUTENbHO- BOCCTAHOBUTENbHbIE peakuuu. OKHUCINUTENb, BOCCTAHOBHUTENb, IPOLECCHI
OKHCTIeHUs1, BoccTaHoBJIeHUs. CocCTaBlieHHE YPaBHEHHH OKHUCIWTEIHHO- BOCCTAHOBUTEIBHBIX
peaxIuil C MOMOIIBI0 METO/a MEKTPOHHOTO OanaHca.

[TonsTHE O THIPONHU3E CONEN.

Paznen 2. MHoroo6pasue BelecTs.
Kucnopon u cepa. IlonoxxeHne B nepuoanyecKol CUCTEME XMMHUUYECKUX DJIEMEHTOB, CTPOCHUE
ux atomoB. Cepa. Amnorponusi cepbl. PU3MUeCcCKne U XUMUYECKHE CBOMcTBa. HaxoxieHue B
npupone. Ilpumenenue cepsl. CepoBomopon. CepoBonopoAHas KHCIOTa U €€ COJIM.
KauectBennast peakuus Ha cyinbdua- nonsl. Oxcup cepsl (IV).
Cepnass kuciora. XHMHUYECKHE CBONCTBa pa30aBIEHHOW M KOHIIEHTPUPOBAHHOW CEpHOM
kucnoTbl. KauecTBeHHass peakuus Ha cynbdar- HOHBL. XHMHMUYECKHE PpEaKIMM, JIeKallue B
OCHOBE IIOJTyY€HUS CEPHOM KUCIIOTHI B IPOMBIIIIIEHHOCTH. [IpuMeHeHne cepHOM KUCIOTHI.
A3zot u pocdop. [lonokeHrne B MEPHUOTNIECKON CUCTEME XUMUUYECKHUX JJIEMEHTOB, CTPOEHUE MX
aTOMOB. A30T, (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHHE M mpuMeHeHue. Kpyrosopor
azora B npuponae. AMMuak. OU3NUEeCKUE U XMMHYECKUE CBOMCTBA, MOJYYEHUE, IPUMEHEHUE.
Conu amMmMmoHUsA. A30THast KMCIIOTa U €€ CBOMCTBAa. OKUCIUTEIbHBIE CBONCTBA A30THOW KUCIIOTHI.
[ToryueHue a30THOM KHUCIOTHI B J1a0OpaTOpUU. XUMHYECKHE PpEaKIMH, JIEKAIUEe B OCHOBE
MOJyYEeHHUsI a30THOM KUCIOTHI B MpoMblnuieHHOCTH. [Ipumenenne. Comu. A30THbIE y1OOpeHuUs.
®dochop. Amnorponus. Duznueckne u xumuueckue cBoiictBa. Oxcun Gocdopa (V). Dochopnas
KHCIJIOTa, €€ COJIU U y10OpeHusl.
VYrnepon u kpemHuil. [lonoxxeHne B NEpUOAMYECKON CHCTEME, CTPOCHHE ATOMOB. YTIIEPOI.
Annorponusi. @U3MUECKUE W XUMHYECKHE CBOMCTBa yrieponaa. AjncopOuus. YrapHbli ras.
VYrnekucnelif ra3. YronbHas KUCIoTa U ee coiu. KauecTBeHHas peakiusi Ha KapOOHAT — MOHBI.
Kpyrosoport B nipupoze.
Kpemunii. Oxcun kpemuus (IV). Kpemanesast kuciiora u ee coiu.

CunukaTHas IpOMBIIUIEHHOCTD.



Merannel. [lonoxeHne B NepuOAMYECKON CUCTEME, CTPOCHUE aTOMOB. MeTtaimuyeckasi CBS3b.
®usnyeckue CBOWCTBA. OJNEKTPOXMMMUECKUN Ppsi HANOpPSOKEHUH METauloB, XMMMUYECKHE
cBoiicTBa MeTasuioB. OO1ue cnocoObl nonydyeHus. CrijiaBbl METaJIOB.

[[{enounsie MeTasuibl. [looxenue B nepuoanMUecKoi cucteme, CTpoeHre aroMoB. Pusndeckue u
xumuueckue cporictpa. [Ipumenenne. Haxoxnenue B npupoe.

[[{eroyno3emenbHble MeTauibl. [I00KeHHE B NEPUOJMYECKONM CHUCTEME, CTPOCHHUE aTOMOB.
®usnyeckue M xumuyeckue cpoictBa. [Ipumenenune. Haxoxxnenwe B mpupoje. Marnuii u
KaJIbLIMM, UX BakHEHIIME coequHeHus. JKeCcTKOCTh BOJIbI M CLIOCOOBI €€ YCTPaHEHHUSI.
Amomunuii. [lonoxkeHue B NEpPUOAMYECKOW CHCTEME, CTpOeHHUE aToMoB. Dusnueckue Hu
XuMH4eckne cBoicTBa. Ilpumenenue. Haxoxknenue B mpupoae. AM(OTEPHOCTh OKCHAA U
TUAPOKCHUIA aTFOMHUHHUS.

JKeneso. [lonoxenue B NepuoANIECKON CUCTEME, CTPOCHUE aTOMOB. PU3NYECKUE U XUMUYECKUE
cBoiicTBa. IIpumenenune. Haxoxaenue B npupoje. BaxuHelmme coequHeHus XKeies3a: OKCUIbL,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesa (111). KauectBennast peakiust Ha HOHBI.

[lonsiTue o Meramtyprud. Metamisl B COBpeMEHHOM TexHuKe. lIpom3BoacTBo uyryHa.
IIpou3BOACTBO CTAINN.

Paznen 3. KpaTkuii 0030p BaskHelIIIUX OPraHuYeCcKUX BelleCTB.

ITpenmer opranmyeckoii XxuMuu. Heopranumdeckue M OpraHM4ecKHE COCIUHEHUsS. YTIIEepoJ —
OcHOBa JkKM3HM Ha 3emsie. OCOOCHHOCTH CTpPOEHHsI aToMa yriiepoJa B OPraHMYECKHX
COCIMHEHUSX.

OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUSI OpraHuyecKkux coeanHenuii A.M.bytieposa.
VYraesogopoasl. [IpenenbHblie yriieBonoponsl. MeraH, 3TaH, nponaH. CTpyKTypHbIe (OPMYIIbI
YTJIEBOAOPOAOB. ['OMONOrn4YecKrui psii IPEAEIbHBIX YIIeBOAOPOAOB. ['omosioru. @usznueckue u
XUMHYECKHE CBOMCTBA MPEACIBHBIX YIVIEBOJOPOAOB. Peakuuum ToOpeHHE U 3aMELIECHMS.
Haxoxnenue B npupone. [Ipumenenue.

HenpenenbHble yrieBogoponabl. OTHIECHOBBIA Psii HENPENEIbHBIX YIIIEBOJOPOIOB. IJTHUIIEH.
®usnueckue M XUMHUYECKHE CBOMCTBAa JTWiIeHA. Peaknus npucoenuHeHusa. KauecTBeHHbIE
peaxuuu. Peakuusa nonumepusanuu. [omustunen. llpumenenue stuieHa.

ALETUIICHOBBIM psii  HENpEAENbHBIX YriaeBoaopoaoB. AmneruneH. CBoHCTBa aleTHIICHA.
IIpumeHeHue.

IIpupoaHbIE HCTOYHUKH YIIIEBOJIOPOOB.

[TponsBonHble yrieBonoponoB. KpaTkuit 0030p OpraHMYeCKHMX COEIMHEHHMH: OJHOATOMHBIE
CIUPTHI, MHOTOATOMHBIE CIUPTHI, KAPOOHOBBIE KHUCIOTHI, CIOKHBIE 3(UPBI, KUPBI, YIIEBOIbI,
AMHHOKUCIOTHI, Oesku. Posib GekoB B opraHusme.

[TonsiTue O BBICOKOMOJEKYJISPHBIX BemlecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUU. ITonuotunen, MTOJIMIIPOIIUIIEH,
MTOJIMBUHUJIXJIOPH/I.

Jlexapcrsa.



3. TemaTu4eckoe MNJIaHUPOBaAHUE

8 kiacc (68 yacoB)

o Ha3Banue TeMbl, 0CHOBHOE COJEpPKaHUE KonnuectBo
n/n 4acoB
1 |[[lepBoHa4aIbHbIC XUMHUYECKUE MOHSITHUS. 23
2 |[Kucnopon. ['openue 6
3 Bonopon 3
4  |PactBopbl. Bona 5
5 |KosuuecTBEHHbIC OTHONIEHHUS B XUMUH 4
6 Baxnelye Ki1acCbl HEOPraHM4eCKUX COCTMHEHUN 12
7 [IlepronMyecKuil 3aKOH U CTPOCHUE aTOMa 7
8 CTpoeHue BelecTB. XUMUYECKas CBSI3b 4
9  |Pe3epBHOE Bpems 4

BCEI'O HACOB 68
9 knmacc (66 yacoB)

Ne Tema KosaunuecTBo
n/n 4acoB
1  [DnexTponuTuyeckas IuCCOIUaIus 10
2 [Kucnopona u cepa 9
3 |Asor u pocdop 9
4 |Ymepon u KpeMHMM 9
5  |OGmue cBOICTBa METAJNIOB 5
6 Meramner A — IIIA rpynn mnepuoAMYECKOM CHCTEMbl XMMHMUYECKHX 5

hiaemenToB JI.J. MeHnaeneeBa
7 [Keneso 2
8  Mertamnyprus 3
9  |Kpatkuii 0630p BaKHEHIIMX OPraHMYECKUX BEIIECTB 12
PesepBHOE Bpems 4
BCEI'O HACOB 68




