Pabo4as mporpamma
10 YYCOHOMY IIPEAMETY
«XHUMHUSD»

8-9 kiacc

NWW/%é KM ps7re0t,



Pabouas mporpamma ydeOHoro mpeamera «Xumus» 8-9 kiacc pa3paboTaHa B
COOTBETCTBUU C (peliepalIbHBIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oOpa3oBaHUs, aBTOPCKOM MPOrpaMMOMl Kypca XUMHUHU Jid ydamuxcs 8 -9 KiaccoB
0011e00pa3oBaTeIbHbIX YUPSXKACHHH K ydeOHMKam xumuu aBTopoB [.E. Pymsutmca, O.I.
®denpaMaHa.

PabGouast mporpamma ydeOHOro mpeamera «Xumus» 8-9 kiacc oOecneynBaeT
JOCTHIKEHHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOW 0OOpa30BaTEIBHON MPOTpaMMBbI
ocHoBHOTO 0011ero oopazoBanuss MBOY «lllkoma Ne54».

Cornacno yuye6noro mnana MBOY «lllkona Ne 54%», Ha uzydyeHue yuyeOHOro mpeamera
«XuMHUs» Ha YPOBHE OCHOBHOT'O 00111eTr0 00pazoBanus oTBoauTcs 136 yacoB, B TOM 4HcIe:!

B 8 Kkitacce — 68 4. (2 yaca B HE/ICIIO)
B 9 kacce — 68 4. (2 yaca B HEZICIIO)

[TpomerxyTouHas arTecTanys 10 yueOHOMY NpeaAMeTy «XHUMHUsA» IPOBOJUTCS B COOTBETCTBUH C
[Tonoxenuem o (opmax, NEPUOIUYHOCTH, TOPSIKE TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
IPOMEKYTOUHON aTTEeCTALHH.

Y4eOHHUKH:
I'E. Pynzutuc, @.I'. ®enpaman - YuebHUK 8 Kilacc.
[E. Pynsutuc, ®.I'. ®enpaman - YueOnuk 9 kiace



1. IInanupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 nmpeaMera

Jluunocmmuole pezyibmamol:

OCO3HaBaTh €AMHCTBO M LIEJOCTHOCTb OKPYXAlOIIEro MHpa, BO3MOXHOCTU €ro
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHHI HAayKU;

MIOCTETIEHHO BBICTpAaWBaTh COOCTBEHHOE IEJIOCTHOE MHMPOBO33PEHHE: OCO3HABATh
MOTPEOHOCTh M TOTOBHOCTh K CamMOOOpa30BaHUIO, B TOM UYHCIE M B paMKax
CaMOCTOSITENIbHOM JIeATEIbHOCTH BHE LIKOJIbI;

OLICHUBATh JKU3HEHHbIC CUTYAIlMM C TOYKH 3peHus OezomacHOro obpasza >KU3HU H
COXPaHEHUS 3/I0POBBS;

OLICHHUBATh HKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BEeKa U MPUPOIbI.
(bOpMI/IpOBaTB 9KOJIOTMYCCKOC MBIIMIJICHUC: YMCHUC OLICHUBATH CBOIO ACATCIBHOCTH U
MOCTYIKU IPYTHX JIOJEH C TOYKM 3pEHUs] COXPAHEHUS OKPYKAIOUIeil cpepl - rapaHTta
YKU3HH U OJIarornoryqus JIroei Ha 3emIie.

Memanpeomemmunle pe3yibmamaol

OBJIQJICHHE HABBIKAMH CAaMOCTOSATEILHOTO MPHUOOPETEHUS] HOBBIX 3HAHWM, OpraHU3alNH
y49eOHOM JeATCIIbHOCTH, TIOCTAHOBKHU IIeNIeH, IUIAaHUPOBAHUS, CAMOKOHTPOJIS U OICHKH
pe3yabTaTOB CBOEH [EATEIbHOCTU, YMEHHMSIMHU NPEIBUACTb BO3MOXKHBIE PE3YJIbTATHI
CBOHUX JICHCTBHM;

MMOHVUMAHHE PA3INIAA MKy UCXOTHBIMU (paKTaMHU U TUTIOTE3aMH IS UX OOBSICHCHHUS,
TEOPETUYECKUMH MOJENSIMU U pealbHbIMU OOBEKTaMH, OBJIAJICHHE YHHBEpCaIbHBIMU
y4eOHBIMU JCUCTBUAMU Ha MPUMEpPAX TUMOTE3 IS OOBSICHEHUS M3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHON TPOBEPKH BBIJBUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETHUECKUX
MOJIEJIEN TIPOLIECCOB WU SIBICHHUI;

dbopMupoBaHHe YMEHUN BOCIIPUHUMATD, iepepabaThiBaTh U MPEABIBIATH HHPOPMAIUIO
B CJIOBECHOI, 00pa3HOM, CUMBOJIHUYECKON (opMax, aHATH3UPOBATh U IMepepadaThiBaTh
MOJTY4EeHHYI0 MH(GOpPMAIIMI0 B COOTBETCTBUHU C TMOCTABICHHBIMH 3aJauaMU, BBIACIATH
OCHOBHOE€ COJIEp)KAaHME IIPOYUTAHHOIO TEKCTa, HAXOJAWTh B HEM OTBETHl Ha
IMOCTABJICHHBIE BOIIPOCHI M U3J1araTh €ro;

MpHOOpETEeHHE OMBbITa CaMOCTOSITENBHOTO MOMCKA, aHaiu3a U oTOOpa MHGOpMAaIUU C
WCIIOJIH30BAaHUEM PA3JTUYHBIX HCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM IS
pelIeHNs TO3HABATEIbHBIX 3a/1a4;

pa3BUTHE MOHOJOTHYECKOM M JUAJOTHYECKOM pEYr, YMEHUS BbIpakaTh CBOM MBICIHA U
CIOCOOHOCTH BBICNIYIIMBATh COOECEHMKA, TTOHUMAaTh €ro TOYKY 3pEHUs, MpH3HABATh
IpaBoO APYroro 4€JI0BEKa HAa NTHOC MHCHHUC,

OCBOCHHE TIPUEMOB  JICMCTBHMI B  HECTAHIAPTHBIX  CUTYyalUMsX, OBJAJCHUE
IBPUCTUYECKUMHU METOJIAaMH PEIICHUS TPOOIIEeM;

dbopmupoBaHre yMeHUN pabOTaTh B TPYIIE C BHIMOJHEHUEM Pa3IUYHBIX COIMATBHBIX
poiel, MpeACTaBIsATh U OTCTANBATh CBOU B3TJISIIBI M YOKICHHUSI, BECTH JTUCKYCCHIO.

Ilpeomemmnule peyivmanol

Yyamuiicss HAy4YuTCH:

OIPEIENATH POJIb PA3IUYHBIX BEILIECTB B IPUPOJIE U TEXHHUKE;
OOBSCHATH POJIb BELIECTB B X KPYTOBOPOTE;



MIPUBOAUTH IPUMEPBI XMMUYECKUX IIPOLIECCOB B IPUPOJIE;

HaXOJUTh Y€PThI, CBUJECTEIbCTBYIOIIKE 00 OOIIMX MPU3HAKAX XUMHUECKUX MTPOLECCOB U
UX PA3INYUAX;

OOBSICHATH 3HAUEHUE BELIECTB B )KU3HU U XO35ICTBE YEIOBEKA;

NIEPEYUCIIATh OTIUYUTEIIBHBIE CBOMCTBA XUMUYECKHUX BEIIECTB;

pa3iInyaTh OCHOBHBIE XMMUYECKHUE IIPOLIECCHI;

OIPEIEIATh, OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BEILIECTB;

ITIOHUMATh CMBICII XUMHUYECKUX TEPMUHOB;

XapaKTepu30BaTh METO/Ibl XMMUYECKON Hayku (HaOJI0JeHUEe, CPABHEHUE, SKCIIEPUMEHT,
U3MEpPEHUE) U UX POJIb B IO3HAHUU ITPUPOJIBI;

MIPOBOJIUTH XUMHUYECKHUE OTIBITHI M SKCIIEPUMEHTHI U OOBSICHATD MX PE3YJIbTaThI;
UCIOJb30BaTh 3HAHUS XUMHUHM INpU COOJIIOJIEHUM MpaBHJI HCIOJIb30BAHUS OBITOBBIX
XUMHUYECKUX IIPENapaToB;

pas3nuyaTh ornacHble U 6e30MacHble BELECTBA.

8 kiacce

XapaKTepu30BaTh OCHOBHBIE METO bl TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE,
9KCIIEPUMEHT;

ONKCHIBATh CBOWCTBAa TBEPHbIX, JKHUJIKHX, Tra3000pa3HbIX BEIIECTB, BBIICIAS MX
CYIIECTBEHHbIE IPU3HAKY;

pacKpblBaTh CMBICI OCHOBHBIX XUMHMUYECKHUX TOHATHH  «aTOM», «MOJIEKYJay,
«XUMHUYECKHUH 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CI0XKHOE BEIIECTBOY», «BAJIEHTHOCTbHY,
«XUMHUYECKas peakLus», UCII0NIb3Yysl 3HAKOBYIO CUCTEMY XUMHUH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOM TeopuH;

pa3nuyaTth XMMUYECKUE U (pU3nyecKue sBICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OIIpeJIeNIATh COCTAB BELIECTB 0 UX (hopmyiam;

OTIpeENIATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COEIMHEHUSX;

OTIpEeAEIATh TUI XUMHUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBJISTh MPU3HAKU, CBUJIETEJIBCTBYIOUIME O MPOTEKAaHWHW XUMHUYECKOW peakluu Npu
BBITIOJTHEHUM XUMUYECKOTO OIIBITA;

COCTaBJISITH ()OPMYITbI OMHAPHBIX COCTMHECHHUI;

COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEaKIUil;

coOoaTh MmpaBuiia 6€30MacHoN paboThl IPU MPOBEICHUH ONBITOB;

T10JIb30BaThCs 1a00PaTOPHBIM 000PYJOBAaHUEM U MOCYIOM;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIISAATH MACCOBYIO JI0JII0 XMMUUYECKOI0 3JIEMEHTA 10 (OpMYIIe COeUHEHUS;
BBIUHCIIATh KOJUYECTBO, 00OBEM MIJIM MAaccy BeUIeCTBa IO KOJUYECTBY, 00beMy, Macce
peareHToB WM IPOAYKTOB PEAKIINH;

XapaKkTepu30BaTh (U3NUYECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U
BOJOPOJA;

MoJIy4yaTh, COOMpaTh KMCIOPOA U BOJOPO/;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;
pacKpbIBaTh CMBICI 3aKOHA ABOTajipo;

PacKpbIBaTh CMBICI MOHATUN «TEMI0BOM 3P PEKT peakinmn», «MOJSPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/JIbI;

PacKpbIBaTh CMBICI IOHATHUS «PACTBOP»;

BBIUUCIISITH MAaCCOBYIO JIOJIIO pPaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;



IIPUTOTOBIIATH PACTBOPSHI C ONPEICICHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHNS U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
XapaKTepu3oBaTh (U3NYECKME U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJICH;

ONPEACIIATH MTPUHAIIEKHOCTD BEUIECTB K ONPEACIICHHOMY KJIACCY COEAUHEHMUI;
COCTaBIATH (OPMYJIBI HEOPTaHUYECKUX COCTUHEHUN U3yYCHHBIX KJIACCOB;

MPOBOJUTH OINBITHI, IMOJATBEPKIAOIIUE XUMHUYECKHUE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

pacro3HaBaTh OINBITHBIM IYTEM PAcTBOPBI KMCJIOT W HIEIOYEH MO U3MEHEHUIO OKPACKH
WHJIUKATOPa;

XapaKTepHU30BaTh B3aUMOCBSI3b MEXKY KJIacCaMU HEOPTaHMYECKUX COCTMHEHUM;
packpsiBaTh cMbici [lepronunueckoro 3akona J[.M. Menaeneena;

OOBSCHATh (PU3UYECKUI CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U Ileprojia B nepuoanueckoit cucreme .M. Menneneena;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHCHHSI CTPOCHHUS aTOMOB, CBOWCTB JJICMEHTOB B
npeJenax MajbiX MEPUOJIOB U IIIaBHBIX MOATPYIIIL,

XapaKTEePU30BaTh XUMHUYECKHUE 3JEMEHTHI (OT BOJOpOAA /O KaJblMs) Ha OCHOBE HX
MOJIOXKEHHUS B ieproaudeckoi cucreme /.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJIATh CXE€MbI CTPOCHHSI aTOMOB MEPBBIX 20 3JI€MEHTOB MEPUOAUYECKON CUCTEMBbI
.. Menneneena;

PaCKpBIBATh CMBICIT MIOHATHI: «XUMHUYECKAs CBI3bY, «AJIEKTPOOTPULIATEITLHOCTY;
XapakTEepU30BaTh  3aBUCUMOCTh  (PU3UYECKHX  CBOMCTB  BEHIECTB  OT  THUIMA
KPHUCTAJUIMYECKOUN PELIETKH;

OTPEIEIATh BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMbl CTPOCHMSI MOJIEKYJ BEIECTB, OOpa30BaHHBIX Pa3HBIMU BHIAMU
XHUMHYECKHUX CBSI3CH;

ONpCACIIATL CTCIICHb OKHMCJIICHHUA aTOMa 3JICMCHTA B COCAVMHCHU M.

9 kJjacc

OTIpEeEIATh OKUCIIUTENb U BOCCTAHOBUTEID;
COCTaBJIATh YPAaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

pacKpblBaTh  CMBICI TOHATUH  «UOH», «KATHOH», «AHUOH», «3JIEKTPOJIUTHI»,
«HEINEKTPOJIUTBL), («DIJIEKTPOJIUTUYECKAsT JUCCOLUALUA», «OKUCIHUTEIbY», «CTEIEHb
OKHCJIEHUS» «BOCCTAHOBUTEINDY, «OKUCIIEHUE)», BOCCTAHOBJIICHUEY;

PaACKpBIBATE CMBICTI TCOPHUUN BJ'ICKTPOJ'II/ITI/I‘IGCKOI\/JI JAucconuanum,

COCTABJISITh YPABHEHHMS DJICKTPOIUTHYECKON TUCCOLMALMNA KUCIIOT, IIEJI0YEH, COJIEH;
OOBSACHATH CYIIHOCTb IPOLIECCa IEKTPOIUTUUECKON TUCCOLMALUU U PEeaKIIMi HOHHOTO
oOmeHa;

COCTABJISATh MOJIHbIE U COKpAIlleHHbIC HOHHBIC YpPaBHEHUs peakiiu oOMeHa;

OMpPEACIIATE BO3SMOXHOCTD ITPOTCKAHUA peaKuHﬁ HOHHOT'O O6M€Ha;

IIPOBOAMTDH PEAKLINY, TIOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB;
Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKOH peaKIui;

KJ'IaCCI/I(l)I/IIII/IpOBaTI) XUMHYCCKUEC PCAKIIUU IO PA3JIMYHBIM IIPU3HAKAM;

XapaKTCpU30BaThb B3aUMOCBA3bL MCKJAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH
HEMCTAJJIOB,



MPOBOJIUTH OIBITHI MO MOJYYEHUIO, COOMPAHUIO U H3YUYCHHIO XHMHUYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: BOJIOPO/IA, KUCIOPO/a, YIIIEKHCIOro Ta3a, aMMUaKa;

pacrmo3HaBaTh ONBITHBIM TIyTeM Tra3000pa3Hble BEIIECTBA: BOJOPOJ], KHCIOPO],
YTJICKUCIIBIN Ta3 U aMMUAaK;

XapaKTEPU30BaTh B3aUMOCBS3b MEXKITY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH METAJLIOB;
Ha3bIBaTh OPraHUYECKHE BeIecTBa Mo uX (opMylie: METaH, 3TaH, STWICH, METaHOII,
ATAHOJI, TJUIEPUH, YKCYCHAsl KUCIIOTa, aMHUHOYKCYCHAsI KUCJIOTa, CTEApUHOBAs KHUCIIOTA,
OJIEMHOBAs KHUCJIOTA, TJIFOKO034;

OLICHMBATh BIMSHUE XUMHUYECKOIO 3arps3HEHHUS OKPYKAIOLIEH cpeibl Ha OpraHu3M
YeNoBeKa;

IpaMOTHO 00OpaIlaThCs C BEIIECTBAMU B IOBCEIHEBHOM JKU3HH,

ONpEAENATh BO3MOXKHOCTb INPOTEKaHWS PpEaKUMd HEKOTOPBIX IPEJCTaBUTENEH
OpPraHMYECKHUX BEIIECTB C KHUCIOPOJOM, BOJOPOJOM, MeETalJlaMH, OCHOBaHUSMU,
rajJorcHaMu.

. Yuammiicst OJy4UT BO3MOKHOCTh HAYYHTHCS:

BBIBUTATh M TPOBEPATH IKCIHEPUMEHTATbHO TUIOTE3bl O XUMHUYECKHX CBOMCTBAX
BELIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKHE
peaxiuu, 0 XxapakTepe U NPOAYKTax pa3IuYHbIX XUMUUYECKUX PEaKIIHii;
XapaKTepu30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHUIO U CBOICTBaM, YCTaHaBIIMBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTePUCTHKAMU BEIIECTBA;
COCTAaBJISAITb MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC YPABHCHHA IO COKpAIICHHBIM MOHHBIM
yYpaBHEHUSM;

IIPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IMPOSABJIATDH OKHCJIIMTCIIbHBIC NN
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTETECHEW OKUCIICHHUS DJIEMEHTOB, BXOJAIINX B
€ro COCTaB;

COCTaBJIATh  YpaBHEHHS  peakUuid,  COOTBETCTBYIOUIMX  MOCIEAOBATEIHHOCTU
HpeBpaHIGHI/Iﬁ HCOPTraHUYCCKUX BCUICCTB Pa3JIMYHBIX KJIACCOB;

BbBIIBUI'aTb W IPOBCPATH OSKCICPHUMCHTAJIBHO THUIIOTC3BI O PE3yJIbTaTax BOSHeﬁCTBHﬂ
pa3nuyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMUYECKOMN peaKinu;

HUCIIOJIB30BAaTh HpI/IO6peTeHHI)IC SHAHUA OJId OKOJOMYCCKH I'paMOTHOI'O IMOBCIACHHA B
OKpY>Karollel cpere;

HUCIIOJIB30BATh HpI/I06peTeHHLIe KIIFOYCBBIC KOMIICTCHIIMU ITPU BBIIIOJITHCHHUU IMPOCKTOB U
y4eOHO-UCCIIEI0OBATENIbCKUX 3a/lad MO H3YYEHHMIO CBOICTB, CMOCOOOB MOJY4YEHUS U
pacrno3HaBaHMsI BEILIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAIUIO O BEIIECTBAX M XMMHUYECKHUX Ipolieccax;
KPUTHYECKH OTHOCHUTBCS K IICEBJIOHAYUHON MH(pOpMaLUU, HEJOOPOCOBECTHON peKiamMe B
CpeaCcTBaX MaccoBOW MH(pOpMaLINK;

OCO3HaBaTh 3HAYEHUE TEOPETHUYECKUX 3HAHUKW 10 XMMHHM JUISI IPAKTHYECKON
NeSITEIbHOCTH YEJIOBEKa;

co3/laBaThb MOJEIM U CXEMbl Ul pelIeHHs Y4eOHbIX W IIO03HaBaTENIbHBIX 33724,
MIOHUMAaTh HEOOXOAUMOCTb COOJIIO/ICHUS MPEANNUCAHUMN, MTpeIaraéMblX B MHCTPYKLIMSIX
10 UCIIOJIb30BAHMIO;



2. Conep:xkanue y4eOHOro nmpeamera

8 kuace.
Pa3nes 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb AaTOMHO-MOJICKYJ/ISIPHBIX NPeACTABJICHNN)

[Ipeamer xumun. XuMus Kak 4acTb €CTECTBO3HaHMs. BemiecTtBa n ux cpoiictea. Yucrteie

BEIIECTBA M CMeCH. MeToabl MO3HAHUS B XHMMHUH: HaOIIOJCHHE, SKcrepuMeHT. llpuemsl
Oe3omacHOi paboThI ¢ 000pyHOBaHUEM U BemlecTBaMu. CTpoeHue MiiaMeHHu.
Uucteie BemecTBa M cMecd. CrocoObl OYMCTKM BEIECTB: OTCTaWBaHUE, (PUIBTpOBAHUE,
BBIIIAPUBAHUE, KpUCTALIM3ALMS, JUCTALIANUA. DU3ndyecKkne ¢ XUMUYECKHE SIBJICHUS.
Xumuueckue peakuuu. [Ipu3Haku XMMUYECKUX PEaKLMM U yCIOBHSI BOSHUKHOBEHMS U TEUEHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BeriecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHMS.
Kpucrannumueckue u amopdubie BemiecTBa. Kpucramnuyeckue pelieTKd: MOHHAs, aTOMHas U
MoJeKyJsipHas. IIpocTele W CIIOXKHBIE BEHIECTBA. XHUMHYECKHU dleMEHT. Mertamibsl H
HeMeTasulbl. ATOMHasi eluHUIa Macchl. OTHOCUTENbHAST aTOMHasi Macca. SI3bIK XMMHH. 3HAKU
XUMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. XHUMHYECKHE (DOPMYIIBIL.
OtHocuTenbHass MOJEKyIspHass Macca. KauecTBEHHBIM M KOJIMYECTBEHHBIHM COCTaB BELIECTBA.
Boruncnenus no xumudeckum opmynam. MaccoBasi 10511 XUMHUYECKOIO JIEMEHTA B CII0)KHOM
BEILECTBE.

BanentHocTh XuMuyeckux syeMeHTOB. OmpesenieHue BaJEHTHOCTU 3JEMEHTOB IO
dbopmynam OuHapHbIX coeauHenuid. CocTaBaeHre XUMUUYECKUX (HOpMYIl OMHAPHBIX COCTUHEHHIA
10 BaJICHTHOCTH.

ATOMHO — MOJEKYJISIPHOE Y4Y€HHE. 3aKOH COXpaHeHUsi Macchl BenlecTB. KU3Hb U
nesrenpHocTh M.B. JIoMoHOCOBa. XUMHU4eCKHEe ypaBHEHUS. THUIIBI XUMUYECKUX PEAKLIAN.
Kucnopon. Haxoxaenne B mnpuponme. Ilomyduenue kucimopoga B j1abopaTopuu U
IPOMBIIIIEHHOCTH. PU3NYeCKUe W XUMHUYECKHe CBoiicTBa kuciopona. ['openue. Okcuibl.
[Ipumenenue kucinopona. Kpyrosopor kucinopoaa B npupone. O30H, alIOTpONUs KUCIOPOJA.
Bo3znyx u ero cocras. 3anura arMocQepHOro Bo3ayxa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mpupose. [lonydenue Bogopoia B 1a00paTOPUU U MPOMBIILIEHHOCTH.
®dusnueckue M XUMHUYECKHE CBOMCTBAa Boaopoaa. Bomopox — BoccraHoBUTENb. Mepsl
6e30macHOCTH Ipu pabote ¢ BojopoioM. IIpumenenne Bogoposa.

Boma. Merozs! onpeneneHuss coctaBa BOAbl — aHAINW3 U CUHTE3. DHU3NMYECKHE CBOWCTBA BOJBI.
Bona B mpupoge u crnocoObl ee O4MCTKH. Aspauus BOAbl. XHUMHUYECKHE CBOMICTBA BOJIBI.
ITpumenenne Bonbl. Boga — pactBoputens. PacTBopuMocTh BewecTB B Boje. MaccoBast 10Js
PacTBOPEHHOTO BEUIECTBA.

KonnuectBennsle oTHOmEeHNs B xumun. Konnuectso Bemectsa. Moib. MosnsipHas macca.
3akoH ABoranpo. MomspHblii 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B. OObeMHBIE
OTHOLIECHHUS ra30B PU XUMHUYECKUX PEaKLUAX.

Baxkneiimme kiiacchl HEOPraHUYECKUX CoenMHEeHUM. OKCHABL: COCTaB, KiIacCH(DUKAIUA.
OcHoBHblE M KuUCIOTHBIE OKcuAbl. Homenknatypa okcuioB. Pusznyueckne M XHMUYECKHE
CBOMCTBA, ITOJIy4€HUE U IPUMEHEHUE OKCUIOB.

I'mppoxkcuapl. Knaccuduxauus runpokcunoB. OcnoBanusa. Cocras. Illenoun u
HepacTBOpHUMbIE OCHOBaHMS. HoMeHKarypa. @u3nueckue 1 XUMUYECKUE CBOMCTBA OCHOBAaHHM.
Peakuust Helitpanuzanuu. IlomydyeHue M HpUMEHEHHE OCHOBaHMNA. AMQOTEpHbIE OKCHUIBI U
TUAPOKCHUIBI.

Kucnorsl. CocraB. Knaccudpukanus. Homenknatypa. ®dusnueckue u XHMHYECKHE
CBOMCTBA KUCJIOT. DIEKTPOXUMHUUYECKUA PAJl HAMPSIKEHUN METAJUIOB.

Comu. CocraB. Knaccudpukanus. Homenknatypa. @usnueckue CBOHCTBA COJIEH.
PactBopuMocTh cosieir B Boje. XuUMUYeCKHe CBOWCTBa coiyieid. CrocoObl TOJyYEeHHs COJIEH.
IIpuMeHeHue conei.

I'enernueckas CBSI3b MEXAY OCHOBHBIMU KJIACCAaMU HEOPTaHUYECKUX COETMHEHUH.



JemoncTpanuu. O3HakomiIeHHE ¢ 00pa3iaMu MPOCTHIX U CIIOKHBIX BemecTB. CriocoOb!
OUYNCTKH BELICCTB: KpUCTaJUIN3aLus, JUCTUILIALINS, xpomarorpadus. OmnbiTsl,
MOJITBEP K IAIOLIUE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[Tonydyenune u cobupaHue KHCIOPOZAa METOJOM BBITECHEHHs BO3Jyxa M Boabl. OmpeneneHue
cocraBa Bo3ayxa. Konnekyus Heghmu, KaMeHHO20 Yaisi U NPOOYKMO8 UX nepepadbomxu.
ITosryuenue Bomopona B anmnapare Kuna, mpoBepka BOZOpOAa HAa YUCTOTY, TOPEHHE BOLOPOJA,
coOupaHue BOAOPOJa METOJOM BBITECHEHHUS BO3lyXa U BOJBI.

Amnanns Boabl. CHHTE3 BOJEI.

3HAKOMCTBO C OOpa3lamMu OKCHJIIOB, KHCJIOT, OCHOBaHWM u coseil. HelTpanuzamus ménoun
KHCJIOTOH B IPUCYTCTBUU UHAMKATOPA.

JlaGopaTopHble onbIThl. PaccMoTpeHne BemeCTB € pa3IUYHBIMU (PU3NYECKUMHU CBOMCTBAMH.
Paznenenne cmecu ¢ momouibto MarHuTa. IlpuMepbl (QU3MUECKUX M XUMHUYECKUX SBICHHH.
Peakuuu, wumrocTpupyrole OCHOBHBIE IPU3HAKU XapaKTEpHbIX peakiuu. PasnoxkeHue
ocHOBHOro kapoonata Meau (II). Peakius 3amenieHus Mein JKeae30M.

O3HakomiieHHE ¢ 00pa3LamMu OKCH/IOB.

B3anmopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, TOATBEPAKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUH.

IpakTnyeckne padoThl

[IpaBuna TexHUKH O€30MACHOCTH IMpH pPabOTe B XMMHUYECKOM KaOuHere. O3HAKOMIIGHHE C
71a060paTOPHBIM 000PYTIOBAaHHEM.

OuncTka 3arpsA3HEHHON TIOBapEHHOMN COJIH.

ITonyuenue u CBOKWCTBA KUCIOPOJA

[Tonydyenue BOOOpOIa U U3yYEHHUE Er0 CBOMCTB.

ITpuroroBineHne pacTBOPOB COJIEH € ONPEAECIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEILIECTBA.
Pemenne oskcnepuMeHTaNbHbIX 3a7a4 10 TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COEIMHEHUI.

PacyerHble 3a1aun:

Bbruucnenne OTHOCHTENBHOM MOJIEKYJIAPHOM Macchl BemlectBa no ¢Gopmyse. Boruncienue
MacCOBOW JTOJIM DJIEMEHTA B XUMHUYECKOM COCIUHEHHH. YCTaHOBIIEHHE MPOCTEHIIEH (hopMyItbl
BELIECTBA [10 MACCOBBIM JI0JIIM JIEMEHTOB.

HaxoxneHnne maccoBOW J0JIM pacTBOPEHHOIO BELIECTBA B pPAcTBOpE. BrlumcieHue Maccsl
pPacTBOPEHHOIO BEUIECTBA U BOABI AJI1 IPUTOTOBJICHHSI paCTBOpa ONPEAEIEHHON KOHIIEHTPALUH.
OObEMHBIE OTHOLLIEHUS Ta30B IPU XUMHUECKHUX PEAKIIMSIX.

Bbruucnenus mo XMMUYECKUM ypaBHEHUSM MaccChl, 00bEMa M KOJIMYECTBA BEILIECTBA OJJHOTO U3
IPOJYKTOB PEaKIMH IO Macce MCXOJIHOTO BElIeCTBa, OOBEMY WM KOJUYECTBY BEIECTBA,
COJIEPIKaLIET0 ONPENEIEHHYIO OO IPUMECEH.

Paznen 2. [lepnoanyecknii 3aKoH U NepuoauvecKasi cuicreMa XUuMH4ecKuXx dj1emenTos JI.H.
Menpgeseesa. CTpoeHue aToma.

[lepBble MOMBITKM KiIacCHU(PUKAMM XUMHYECKUX 3JIeMEHTOB. lloHATHE O rpymnmax CXOIHBIX
2JIEMEHTOB. ECTeCTBEHHBIE CEMENCTBA LIENOYHBIX METAJIJIOB M T'aJIOT€HOB. biaroponHble rassl.
ITepuonnueckuii 3akon I.1.MenneneeBa. [lepuoanueckas cucrema Kak €CTECTBEHHO — HAy4YHAst
KJaccu(uKalus XUMHUUECKUX 3JIeMEHTOB. TabmuuHas ¢Gopma mpeicTaBiIeHHs Kiaccu(UKaluu
XUMHUYECKHX dJeMeHTOB. CrpykTypa Tabmuubsl «llepuonuyeckass cucreMa XHUMHYECKUX
anementoB J[.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuoasl. Ouznyeckuii
CMBICT MOPSIAKOBOTO AJIEMEHTa, HOMepa Meprojia, HoMepa rpymmbl (11 3IEMEHTOB A-TpyI).
Crpoenne aToma: sIpo M 3JEKTpoHHas o0ojouka. CocTaB aTOMHBIX siep: MPOTOHBI U
HEUTpOHBI. M30TONBI. 3aps aTOMHOTO Spa, MacCOBOE YMCIIO, OTHOCUTEIbHAS aTOMHAsl Macca.
CoBpeMeHHas HOPMYTUPOBKA MOHATHS «XUMHUECKUHN 3JIEMEHT.

OnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 IHEPreTHYECKOM YpPOBHE (IJIEKTPOHHOM CIIOE), €r0
E€MKOCTH. 3all0JIHEHUE JIEKTPOHHBIX CJIOEB Yy aTOMOB 3JIEMEHTOB IIEPBOI0 — TPETHETO NEPUOOB.
CoBpemenHast pOpMYIHPOBKA MEPHUOJUIECKOTO 3aKOHA.



3HaueHue nepuoaudeckoro 3akoHa. Hayunbele noctwkenus .M. MenneneeBa: ucnpasiieHue
OTHOCUTEIIbHBIX aTOMHBIX MacC, MPEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX 3JEMEHTOB,
MEPECTAaHOBKU XMMUYECKHX 3JIEMEHTOB B NEpPHOIMYECKON cucteMe. JKu3Hb U eSITeIbHOCTh
J.1. Menneneena.

JdemoHcTpaumuu:

®du3nyeckue CBOMCTBA IIEJIOYHBIX METAUIOB. B3aumoneicTBUEe OKCHUIOB HATpHs, MarHus,
docdopa, cepsl C BOJIOH, UCCICOBAHUE CBOWCTB MOJYYCHHBIX MPOAYKTOB. B3ammoseicTBue
HaTpusl U Kanus ¢ Bojoil. du3nueckue CBOMCTBa rajoreHoB. BzaummopaeicTBUE aFOMUHHS C
XJIOPOM, OpOMOM U HOJOM.

Pazgen 3. CTpoenne BemecTna.

DNEKTPOOTPULIATETLHOCTh XUMHUYECKUX 31eMEHTOB. OCHOBHBIE BHIbl XMMHYECKOW CBS3H:
KOBAJICHTHAsI HEMOJISIpHAsl, KOBAJIEHTHAsI MOJIIpHAs, MOHHAsA. BaJleHTHOCTh 3J€MEHTOB B CBETE
ANeKTpoHHOU Teopun. CteneHb okucieHus. [lpaBuia omnpeneneHus CTENEHEH OKUCIEHUs
3JIEMEHTOB.

JdemoHcTpaumuu:

CormocraBineHne (PU3NKO-XUMHUUYECKHX CBOWCTB COCAMHEHUH C KOBAJCHTHBIMH W HOHHBIMHU
CBSI3SIMU.

9 ki1acc

Paznenl. Muoroo0pa3ue XuMU4eCKUX PeaKIUii.

OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHBIE pCaKkuu. OKI/ICJ'II/ITG.HI), BOCCTAHOBUTCIIb, ITPOLECCHI
OKHCIIEHUsI, BoccTaHOBIeHUsA. CocTaBieHHE YpaBHEHUN OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ MOMOILBIO METO0/1a JIEKTPOHHOIO OajaHca.

OneKTpoauTHYeCKass AMCCOLMAIMUS  KUCIOT, OCHOBaHUM, coneld. CnaOble UM CHIIbHBIE
anekTponuThl. CTeneHbp MUCCOIManuu. Peaknmuu HOHHOTO oOMeHa. YCIIOBUS MPOTEKAHUS
peakuuii oOMeHa 10 KOHLA. XMMHMYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
COCIMHEHUH B CBETE MPEJICTABICHUI 00 AIIEKTPOIUTUIECKOM TUCCOIHAILINN.

[TonsiTHE O TMAPOIU3E COEH.

Paznen 2. MHoroo0dpa3ue BelecTB.

Kucnopon u cepa. IlonoxeHnrne B NepUOAMYECKON CUCTEME XUMHUUYECKUX SJIEMEHTOB, CTPOEHUE
ux aromoB. Cepa. Amnorponusa cepsl. dusnueckre U XUMHUYECKHe cBoicTBa. HaxoxneHue B
npupoge. Ilpumenenue cepel. CepoBogopon. CepoBomopojHas KHCIOTa U €€ COJIH.
KavectBennas peakuus Ha cynbpua- nonsl. Oxcua cepsl (IV).

CepHast kucinota. XHUMHUYECKHE CBONCTBAa pa30aBIE€HHOW W KOHIIEHTPUPOBAHHOW CEpHOM
kucinoTel. KauecTBeHHass peakuus Ha cyiab(paT- HMOHBL. XHMMHUYECKHE peakIUH, Jexallue B
OCHOBE IOJIy4YEHHsI CEPHON KHUCIIOTHI B IPOMBINIIIEHHOCTH. [I[prMeHeHrne cepHOM KHUCIIOTBHI.

Azot u docdop. ITonoxenue B nepuoANYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOSHHE UX
aTOMOB. A30T, (pu3nueckue M XMMHUYECKUE CBOMCTBA, MOJydyeHUe U npumeHeHue. Kpyrosopor
azota B mpupoje. AmMuak. dusndeckue U XMMHUYECKHE CBOMICTBA, MOIY4YEHHE, IPUMEHEHHUE.
Conu amMmmoHus. A30THasi KMCIIOTa U ee cBoicTBa. OKUCIUTEIbHBIE CBONCTBA A30THOW KUCIIOTHI.
[Tony4yeHune a30THOM KHUCIOTHI B J1abopaTopuu. XHUMHYECKHE pEakIMH, JeXallue B OCHOBE
MOJIyYEHUs @30THON KUCIIOTHI B TpoMblIiieHHOCTH. [Ipumenenue. Conu. A30THbIE y10OpeHUs.
®ocdop. Amtorponusi. Puznueckue n xumudeckue cpoiictBa. Okeng Gocdopa (V). Pochopnas
KHCJIOTA, €€ COJTH M yI0OpeHus.

VYrnepon u kpemHuil. [lonoxxkeHue B IEPUOAUYECKON CHUCTEME, CTPOCHUE AaTOMOB. YIJIEPOA.
Amnotponusi. ®dusznueckue M XUMHYECKHE CBOIcTBa yriepoaa. AjacopOuus. YrapHbIil ras.
Yraekucinelii ra3. YronbHas KucioTa u ee coiau. KauecTBeHHast peakiysi Ha KapOOHAT — HOHBI.
Kpyrosopor B ipupoae. Kpemuuii. Oxcun kpemuus (IV). Kpemuuesas kuciora u ee couu.
CunukartHas IpOMBIIUIEHHOCTD.



Meramnsl. IlonoxeHue B NEpUOIUYECKON CUCTEME, CTPOCHUE aTOMOB. Mertauinyeckast CBs3b.
®u3nyecKnue CBOMCTBA. OJNEKTPOXUMHYECKUU psii  HANPSHKEHW METalIOB, XUMHUYECKHE
cBoiicTBa MetaioB. O0mMe crocoOs! moydeHus. CriiaBbl METAJUIOB.

[I{erounble MeTasuibl. [lonoxkenue B nepuoandecKon cucteme, CTpoeHre aToMoB. Pusndeckue u
xuMHuueckue cBoictra. [Ipumenenune. Haxoxnenue B npupoze.

[[{enouno3zemenbHble MeTauibl. [lojokeHHE B NEPUOJUYECKOW CUCTEME, CTPOCHHE AaTOMOB.
®dusnueckue M xumuyeckue cpoicrBa. IIpumenenue. Haxoxnenue B npupone. Marnuil u
KaJbIUl, UX BaKHEHIINEe coeAMHEHUs. JKeCTKOCTh BOBI U CIIOCOOBI €€ yCTpaHEHHUSI.
AmomuHuii. IlonoxeHue B INEPUOJUYECKONW CUCTEME, CTpOEHHE aromoB. Pusznueckue u
xumuueckue cBoicTBa. Ilpumenenue. Haxoxnenue B mpupoae. AM(OTEPHOCTh OKCHAA U
TUAPOKCHUIA ATIOMUHMUS.

Kenezo. [lonoxeHnue B nepuonUecKo CUCTEME, CTPOCHUE aTOMOB. PU3NUECKUE U XUMUYECKUE
cBoiictBa. IIpumenenue. Haxoxnenue B npupone. BaxHele coequHEHUS Kenne3a: OKCUIbL,
ruapokcuabl u conu xenesa (11) u xxenesa (I11). KauectBenHas peakius Ha HOHBI.

IlonsiTue o Meramutypruvd. MeTtauibl B COBpeMEHHOM TexHUKe. lIpom3BoacTBo dyryHa.
[Ipou3BOACTBO CcTANH.

Paznen 3. KpaTkuii 0030p BaxkHelIIIUX OPraHUYeCKUX BelleCTB.

IIpeamer oprannueckod xumuu. Heopranumdeckue u OpraHMyYeCKHE COCAMHEHUA. YTIEPOd —
OocHOBa »XM3HM Ha 3emsie. OCOOCHHOCTHM CTpPOCHHS aToMa YriepoJa B OpraHMYeCKHX
COEIUHEHUSX.

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OpraHnuecKkux coequHenuii A.M.bytieposa.
VYrnesopopoasl. Ilpenensusie yriesogopoasl. Metan, staH, nponad. CTpyKTypHble (opMysibl
YIJI€BOAOPOAOB. ['OMonOrnyeckuid psii NpeieabHbIX yriaeBoAopo10oB. ['omonoru. @usznueckue u
XUMHYECKHE CBOICTBa MpEAENbHBIX YIJIEBOJOPONOB. Peaknuum ropeHue M 3aMeEILEHUS.
Haxoxnenue B npupone. [Ipumenenue.

HenpenenbHble yrieBogopoabl. DTUIECHOBBIM psiji HENPEAENIbHBIX YIJIEBOJOPOAOB. DTUJICH.
®du3nueckue M XUMUYECKHE CBOMCTBa HTWieHA. Peakius npucoenuHeHusa. KauecTBeHHbIE
peakuuu. Peakiusa nonmumepusanuu. [lommatuiien. [Ipumenenne stuieHa.

ALIETUJICHOBBIN psAJl HENpENeabHbIX YriIeBOAOPOAOB. AueruieH. CBOICTBa aleTHICHA.
IIpumeHeHue.

[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB.

[TpousBoaubie yrieBonopoaoB. Kparkuit 0030p OpraHMYecKHX COEIWHEHH: OJIHOATOMHBIC
CIIUPTHI, MHOTOATOMHBIE CIUPTHI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE 3(UPBI, KUPBI, YIIEBOIBI,
aMUHOKHCIIOTHI, 0eKu. Posib 0€TKOB B Opranusme.

[loHsiTHE O BBICOKOMOJEKYJSIPHBIX BemiecTBax. CTpyKTypa HOJHMMEpPOB: MOHOMED, MOJHUMED,
CTPYKTypHOE 3BEHO, CTENEHb HOJIUMEPU3ALIIH. [TonmuaTHIEH, MOJIUIIPOITUJIEH,
MOJIMBUHUIIXJIOPHU/I.

JlekapcTBa.



3. TemaTuyeckoe NJaHUPOBAHHE

8 kiacc (68 yacon)

Ne Ha3BaHue TeMbl, 0CHOBHOE COAEpPKaHUE Konnuectso
n/n 4acoB
1 [IlepBoHayabHbIE XUMUYECKUE TOHATHUS. 23
2 [Kucnopon. I'openue 6
3  |Bomopon 3
4 |PactBophl. Bona 5
5  |Konu4uecTBEHHBIC OTHOIICHUS B XUMUH 4
6 |Baxueiimme KJ1acChl HEOPraHUYECKUX COCAMHEHUM 12
7  |[[lepuonnveckuii 3aKOH U CTPOCHUE aTOMa 7
8 |CrpoeHue BemecTB. XUMHUYECKas CBS3b 4
9  |Pe3epBHOE BpeMs 4

BCEI'O YACOB 68
9 knacc(68 yacoB)
Ne Tema KosmmuectBo
n/n 4acoB
1 Kaccudukanys XuMU4eCKIX peakiuit 6
2  [XuMudeckue peakiu B BOIHBIX PacTBOpax 8
3 [CamoreHst 5
4 |[Kucmopon u cepa 8
5 |Azor u pochop 9
6 |Yoiepon u kpeMHHUIA 8
7  [Metamisl 13
8  |[lepBoHauanbHbIC MPEJCTABICHNUS 00 OPraHUYECKUX BEIICCTBAX 7
9  |Pe3sepBHOE BpeMs 4
BCET'O YACOB 68




