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1. IlosicHuTenbHAsI 3alUCKAa
PaGouast mporpamma o xumuu s 8 -9 kiacca cocraBiieHa Ha 0CHOBe DyH/IaMEHTATbHOTO

a1pa coiepxaHus oOmiero o0Opa3oBaHus M TpeOOBaHUN K pe3yibTaTaM OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TpEJCTaBIEHHBIX B @DenepalbHOM TOCYAApPCTBEHHOM CTaHIapTe OOMIETOo
obpazoBanust Broporo nokosnenus (2011r-2016r) u B OOII OOO MBOY «YepHopeueHcKas
COHI No2 um. B.Jl. ComonuyeHko», a Takxke ¢ yuyé€roM I[IpumepHOl OCHOBHOW MpOrpamMMbl
OCHOBHOro obmero o6OpazoBanuss (2019r.) wu  mporpaMmbl 1O  XUMHUH JUISt
001e00pazoBaTeNbHbIX yupekaeHnin « Xumus 8-9 kimaccel» aBTopa O.C. ['abpuensna (2020r).
Pabouas mporpaMma JIeTaqu3upyeT U pacKpbIBaeT COAEp)KaHUE CTaHJapTa, OonpeaessieT o0IIyIo
CTpaTerut0 OO0y4YeHHs, BOCIUTAHUSA U PAa3BUTHs yYallUXCs CPEICTBaMU y4eOHOro ImpeaMmeTa B
COOTBETCTBUHM C LIEJSIMH M3YyUEHUS XMMMH, KOTOpBIE OomlpeseseHbl crangaproM.  CoaepikaHue
Kypca XUMUH B OCHOBHOI IIKOJIE IPEACTaBIsIeT OO0 BaKHOE HEOTHEMIIEMOE 3BE€HO B CUCTEME
HETPEPHIBHOTO XMMHUYECKOTO  00pa30BaHMs, SBIIONIEECS OCHOBOW Ui MOCTEXyroIei
ypOBHEBOI1 U poduiibHON AuddepeHnnanum.

Ocoboe BHMMaHHE  YIENIEHO COJEPXKaHHI0, CHOCOOCTByOmEMY (HOPMUPOBAHHIO
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHbI MHpa, IOKA3aHO IPAKTHYECKOE INPUMEHEHHE
XUMHYECKUX 3HAHUMU.

Peanusanys naHHOM NpOrpaMMbl €CTECTBEHHO-HAYyYHOM HAIPaBICHHOCTH  IIPEILyCMaTpPUBAET
HCIIOJIb30BaHuE 000py10BaHus, cpeAcTB 00yueHust u Bocnutanus Llentpa «Touka pocTay.
1. Obmee obopynoBanue (puszuka, XUMusi, OUOTIOTHSA):

o [udposas nadboparopus yuenuueckas (pusmka, Xumusi, ONOIOTHS).
o Kommiexkr mocyasl u 00OpyIOBaHUS ISl YYEHHUECKUX OMNBITOB ((U3MKa, XUMUS,
ouonorus).
2. Xumusi:

e JleMoOHCTpalmoHHOE 000PYIO0BaHHUE.

e KOMIJIEKT XUMHUYECKUX PEAKTUBOB.

o Kowmmnekr komtekuuii («BomokHay, «MeTamisl U cruiaBb», «[Ilmactmacchby, HAOOPHI IS
MOJICTTUPOBAHUS CTPOCHUS OPTaHMYECKHUX BEIIECTB U Jp.)

I_[e.man H3Yy4YC€HUS XUMHUH B OCHOBHOM 1IKOJI€ SIBJAKTCA:

@opmuposanue 'y ydaluMXcsi XUMHUYECKOW KapTUHBI MHpa Kak OPraHMYecKOW YacTH €ro
LIEJIOCTHON €CTECTBEHHOHAYYHOH KapTUHBI;

paszeumue T1103HABATCIIbHBIX HWHTCPCCOB, HHTCIIJICKTYAJIIbHBIX W TBOPYCCKUX CIIOCOOHOCTEMH
ydamuxcs B MPOHECCe M3YyUYCHHUA UMU XHMHYSCKOU HayKH1 U €€ BKJIaJia B COBpeMeHHBIfI HAay4YHO-
TEXHHUYCCKHI IIporpecce;

Gopmuposarue BOKHEUITUX JOTUYECKUX OIEpalMii MBINUICHHUS (aHAJINU3, CHHTE3, 0000IICHNE,
KOHKpETHU3aIusi, CpaBHEHHWE W JIp.) B MPOIECCE TO3HAHUS CHUCTEMbI BAXHEHIIHMX TOHSITHH,
3aKOHOB M TEOPHI O COCTaBe, CTPOSHUHU U CBOMCTBAX XMMHUYECKUX BEIIECTB;

gocnumanue yOSKACHHOCTH B TOM, YTO MPUMEHEHHE TIOJYyUYSHHBIX 3HAHUW M YMEHUH 10 XUMHH
SBIIIETCS. OOBEKTUBHOW  HEOOXOMUMOCTHIO il Oe3omacHoi paboThl C BEMIeCTBAMU U
MaTepuagamMu B ObITY ¥ Ha TPOU3BOICTRBE;



npoekmupoganue N peanu3ayus BBITyCKHUKaMH OCHOBHOM HIKOJBI JIMYHOH 0Opa3oBaTeIbHOM
TPacKTOpUHU: BBIOOp mpoduis OOy4deHWs B CTapuieldl MIKOJIe WIH NpOoQecCHOHATBHOTO
00pa3oBaTEIBLHOTO YUPEKICHHS;

06/1a0eHue KIIFOYEBBIMU KOMIICTCHIOUAMH (y‘-Ie6HO-HO3HaBaTCJ'ILHBIMI/I, I/IH(I)OpMaLII/IOHHLIMI/I,
OECHHOCTHO-CMBICJIIOBBIMU, KOMMYHI/IKS.TI/IBHHMI/I).

3HAYUTENIbHOE MECTO B COJIEP’KaHUU Kypca OTBOJUTCS XUMHUYECKOMY SKcrepuMeHTy. OH
Mo3BOJIIeT cPOpPMHUPOBATH y YYAIIMXCS CIEUUANbHbIE MpeIMEeTHble YyMEHHusi paboTath C
XUMHYECKUMHU BEIIECTBAMH, BBINIOMHATH MPOCThIE XUMHUYECKHE OMBITHl, HAYyYUTh UX
0e30MacHOMY M DJKOJOTMYECKHM TIPaMOTHOMY OOpallleHHI0 C BEIIecTBaMU B ObITY M Ha

IIPpOU3BOACTBC.
Kpr XHMHH 8 Kjiacca HU3y4dacTCs B JIBa 9Talla.
Hemeﬁ 9Tall — XUMHUA B CTATHKEC, HA KOTOPOM PACCMATPUBAIOTCA COCTAB U CTPOCHHC

aToMma U BellecTBa. Ero 0CHOBY COCTaBIIAIOT CBEJIEHHSI O XUMUYECKOM JIeMeHTe U (hopMax ero
CYLIECTBOBaHMsI — aroMax, M30TONaxX, HMOHAX, MPOCTBIX BEHIECTBAX M HUX BaXHEUIINX
COEMHEHUSX (OKCHAAX U JPYrHX OMHAPHBIX COEAMHEHMSX, KHCIOTaX, OCHOBAHUSIX M COJIIX),
CTPOEHHMHM BEILECTBA (TUIIOJIOTUH XUMHUYECKUX CBSI3€H U BUAAX KPUCTAJUIMYECKUX PELIETOK).
Bropoii sTan — XuMHsA B AMHAMUKE, HA KOTOPOM YyYallHecs 3HAKOMSATCS ¢ XMMHUYECKUMU
peakusaMu Kak (QyHKIMEH cocTaBa M CTPOSHHS YYacTBYIOIIMX B XMMHYECKHX IPEBpAIICHUIX
BEIIECTB U MX Kiaccupukanuu. CBOWCTBa KUCIOT, OCHOBAHUHN U COJIEH Cpa3y paccMaTpUBAIOTCA
B CBETE TEOPUM IIEKTPOJUTHYECKON auccouumanuu. Kpome TOro, CBOMCTBa KHUCIOT U COJEH
XapaKTEePU3YIOTCS TAKXKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

B kypce 9 xmacca BHauanme 0000mIAlOTCA 3HAHUA YyYalIUXcs MO Kypcy 8 Kiacca,
anopeozom kotoporo sBisiercs Ilepnonnueckuit 3akoH u I[lepuonnyeckas cucteMa XUMHYECKUX
anemenToB JI. . MenneneeBa. Kpome Toro, 060011ar0TCsl CBEACHUS O XUMUYECKUX PEAKITUSIX U
UX KJIaCCU(PUKAINKA — 3HAHUSA 00 YCIOBHUSX, B KOTOPBIX MPOSBISIIOTCS XUMHUYECKHE CBOWCTBA
BEIIIECTB, U CIIOCO0aX yNpaBJIeHUs] XUMUYECKUMU IPOLleccaMy. 3aTeM paccMaTpUBAIOTCs o0IIne
CBOMCTBA METa/NIOB U HeMeTauloB. IIpuBOASATCS CBOWMCTBA IIENOYHBIX U IIETOYHO3EMENIbHBIX
METAJUIOB U TaJIOT€HOB (MPOCTBIX BEIIECTB M COCAMHEHMH TaJOreHOB) Kak Hambosee SIpKHUX
MpeJICTaBUTeNIed 3TUX KJIacCOB 3JIEMEHTOB M WX CpaBHHUTEIbHAs XapakTepucTuka. B Kypce
MOJPOOHO paccMaTpUBAIOTCS COCTaB, CTPOEHHUE, CBOICTBA, MOJyYeHHE U NPUMEHEHUE
OT/AEIbHBIX, B&XKHBIX B X031HCTBEHHOM OTHOIIEHUH BEIECTB, 00Pa30BaHHBIX 2JI€MEHTaMU 2—3-
ro IEPHUOMOB.

®opMbl, METOABI U CPEACTBA 00yUEHHS, TEXHOIOTUU

OcHoBHOI (popMOIt OpraHM3aIuu y4eOHOTO IMpoIecca SBISIETCS KIAaCCHO-ypo4Has cuctema. B
KauyecTBE JOIMOJHUTEIbHBIX (DOpM OpraHuzanuu oOpa30BaTEIBLHOrO MpOLEcca HCHOJb3YEeTCs
CUCTeMa KOHCYJIbTALIMOHHOW MOJACPKKHU, UHIANBUAYATbHBIX 3aHATUH, CAaMOCTOSITENIbHAsA padoTa
ydamuxcs € UCIIOJIb30BAHUEM COBPECMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH.

3HAYUTENIbHOE MECTO B COJIEP’KaHUU Kypca OTBOJUTCS XUMHUYECKOMY SKcrepuMeHTty. OH
Mo3BOJIIET CcPOPMHUPOBATH y YYAIIMXCS CIEUUANbHbIE MpeIMEeTHble YyMeHUusi paboTarb C
XUMHYECKUMHU BEIIECTBAMH, BBINIOMHATH MPOCThIE XUMHUYECKHE OMBITHl, HAYyYUTh UX
0e30MacHOMY M DJKOJOTMYECKHM TIpPaMOTHOMY OOpallleHHI0 C BEIIecTBaMU B ObITY M Ha
IIPOU3BOJCTBE.
[Ipn opranuzanuu mporiecca OOydeHHS B paMKax MJaHHOW NpOTrpaMMBbl  IPEAIoJiaraeTcs
MPUMEHEHHWE  CIEAYIONMX  MEJAarorHuecKUX  TEXHOJOTHA  OOydueHHs: JUYHOCTHO -



OpUEHTHPOBAHHOE 00y4YEeHHE, 370pOBhecOeperarolie TEXHOIOTHH, YIeOHO-UCCIIeI0BATEbCKAS
u npoektHas aestenbHocTh, UKT, mpobGnemHble ypoku, o0ydeHHE ¢ NMPUMEHEHMEM ONOPHBIX
CXeM

Hcnone3ytorest cnemyroniie GopMbl 0OyUYeHHsI: YUeOHbIE 3aHATHUS, SIKCKYPCHU, HAOIIOICHUS,
OTBITHI, JKCIEPUMEHTHI, paboTa C Y4eOHON U JOMOJHUTEILHON JIUTEpPaTypol, aHaiu3,
MOHMTOPUHT, HCCIeN0oBaTeNbcKass paboTa, mpeseHTauus. OnpeneseHHOe MECTO B OBJIAJICHUU
JAHHBIM KYpPCOM OTBOJUTCSI CaMOCTOSITEIbHOM paloTe: MOATrOTOBKAa TBOPYECKUX padoT,
coobmieHui, pedeparos.

C uenbio JOCTHXKEHHS BBICOKUX Pe3yJIbTaTOB 00pa30BaHUs B MPOIIECCE pean3alun JaHHOK
paboueii mporpaMmbl 110 KypCy XUMHUH  HCTIOJIb30BaHbI:

@opmbl 00pa3oBaHUs — YPOK M3YUYEHHS U MEPBUYHOTO 3aKPEIUICHHUsS HOBBIX 3HAHWUU, YPOK
00O00IIEHNs] W CUCTEMAaTH3allMd 3HAHWH, YpPOK KOHTPOJIS, ONEHKH M KOPPEKIMH 3HAHUH
y4Yammxcsi, KOMOMHUPOBAHHBINA YPOK, SKCKYPCHUH, TMPAKTUYECKHUE PAOOTHI.

TexHonorun o6pa3oBaHusl — UHAUBUAYaIbHAsE paboTa, paboTa B MaJbIX U OOJBIIMX IpyInax,
IIPOEKTHAsl, MCCIEA0BaTeNbCKasi, IOUCKOBas paboTa, pa3BUBAIOLIEE, ONepexaroliee u
JUYHOCTHO-OPUEHTUPOBAHHOE 00yUYEHHeE.

Meroasl MOHUTOPUHIA 3HAHUK U YMEHUH yYaIlUXCS — TECTHI, YCTHBIA ONPOC, IPAKTUYECKHE
paboThI, TBOpUYECKHUE paObOTHI (pedepatsl, MPOEKTHI, MPE3CHTAINH ).

Cucrema ypoKOB COPUEHTHPOBaHA HAa (OPMUPOBAHNE AKTUBHOM JINYHOCTH, MOTUBUPOBAHHOMN
K CcaMo00pa3oBaHMIO, OOJIAZAIOMEl JOCTAaTOUYHBIMU HAaBBIKAMM UM IICUXOJIOTMYECKUMU
YCTaHOBKaMH K CaMOCTOSITEIbHOMY MOMCKY, OTOOpY, aHaJIM3y M HCIOJIb30BaHUIO MH(pOpMaluy,
BJIA/ICIOIEN OCHOBAMH MCCIIEA0BATENBCKON U IPOEKTHOM EATENBHOCTH.

[Ipu peanuzanyu mporpamMmsl 0 XMMUAU HMCTIONIB3YETCS HEypOUYHast IeSTeNbHOCTh B (hopMax:

00pa3oBaTeNbHBIX IKCKYPCUH, TPAKTUKYME, MUHU-UCCIIEIOBAHUH.

Ocoboe BHUMaHHE YJEISIETCS MO3HABATEIBHOM AaKTHMBHOCTH YYAlIUXCS, HX
MOTHUBUPOBAHHOCTH K CaMOCTOSITENIbHON y4eOHOW paboTe. B CBs3u ¢ 3TUM mpH OpraHu3aliuu
y4eOHO-TI03HABATEIHLHOMN IEATEILHOCTH HCIIONB3YETCsl TETPAIh C IeYaTHOW OCHOBOM.
OTcnexxuBaHue pe3yIbTaTOB 00yUEHHs POBOAUTCS Yepe3 pa3inyHble HOPMbI KOHTPOJIS:

e Tekyllas OLEHKa (IIPOBEpPOYHBIE U  CAMOCTOSITEJIbHBbIE IHCbMEHHbIE pPabOTHI;
NpakTU4YecKue paboThl; TECTUPOBAHUE,  KOHTPOJIbHBIE pabOThI, YCTHBIH OIpOC-
cobeceoBaHue);

® [IPOMEXYTOUHAas aTTecTalus (TECTUPOBAHUE; KOHTPOJIbHBIE PAOOTHI)

e (opMBl yueTa JOCTIKEHHH (YpOUHas JAESATEIbHOCTD - BeJIEHHE TeTpaaei o OHMOoJIoTHH,
aHaJIN3 TEKyIeH yCIieBaeMOCTH, BHEYPOUHAsl JEATEIFHOCTh — yJacTHe B OJIMMITHAJIAX,
TBOPYECKHUX OTYETaX, BBICTABKAX, KOHKYpCaX)

Cpoku peanuszanuu IporpaMMsl

e 2023-2024 y4yeOHBIN IO

OO1as xapakTepucTUKa y4eOHOro MpeaMeTa
B cootBetcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
obiiero o0pazoBaHMs YydallMecs JOJDKHBI OBJaJeTh TAaKUMHU I03HABAaTENbHBIMH Y4YeOHBIMU
NeUCTBUSIMH, KaK yMeHHe (opMynupoBaTh MPOOIEMy M THIOTE3y, CTaBUTh LENU M 3aJauH,
CTPOMTH IUIAHBI JOCTHMKEHMSI LIEIEH U PEIIEHUs MOCTaBIECHHBIX 3aja4, IPOBOJUTH SKCIIEPUMEHT



Y Ha €r0 OCHOBE JeNIaTh BBIBOJBI U YMO3AKITIOUCHHUS, IPEACTABIATh UX OTCTaWBaTh CBOIO TOUKY
3perns. Kpome Toro, yuammecst JODKHBI OBJIaJIETh MPUEMaMH, CBSI3aHHBIMH C OTPE/ICICHUEM
MOHSITUI: OTPAHWYUBATH MX, OMUCHIBATh, XapaKTEPHU30BaTh U CpaBHUBATH. CleI0OBATENBLHO, TIPH
M3YYCHUH XUMHUU B OCHOBHOMW IITKOJIC ydYalludecs TOJKHBI OBJIAJIETh YYCOHBIMU JICHCTBUSMH,
MO3BOJISTFOIIMMHU MM JIOCTUYb JTUYHOCTHBIX, TIPEIMETHBIX U METAIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIIbTaTOB.

B cucreme ecTecTBEeHHOHAYYHOTO OOpa3oBaHMs XMMHUS KaK Y4eOHBIM MpeaMeT 3aHUMaeT
BOXHOE MECTO B IO3HAHWHM 3aKOHOB NPHUPOJBI, (POPMHUPOBAHWUM HAYYHOW KApTHUHBI MHPA,
CO3/IaHUW OCHOBBI XUMHUYECKHX 3HAHWM, HEOOXOIMMBIX IS TIOBCETHEBHOW >KM3HH, HABBIKOB
3I0POBOTO M OE30MACHOTO JIJISl YEJIOBEKa M OKPY’KaIOMIeH ero cpelnbl oOpas3a KU3HH, a TaKKe B
BOCIIUTAHUU YKOJIOTHUECKOU KYJIbTYPHI.

VY CrnenHoCTh N3yueHusi XMMUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKHM SI3bIKOM, COOJIOICHUEM
npaBuil 0€30MacHOil PabOThI TPH BHIMOJHEHHH XWMHYECKOTO OJKCIIEPHUMEHTa, OCO3HAHWEM
MHOTOYHCIICHHBIX CBSI3€H XUMHH C IPYTHMHU TIPEAMETaMH IIKOJILHOTO Kypca.

PaGouast mporpamma peanusyercs B YICOHHKAX XUMUU M y4eOHO-METOIUYECKUX MOCOOUSX,
CO3JITaHHBIX KOJJICKTHBOM aBTOpPOB 1o pykoBocTBoM O.C.I"abpuersina:

1. I'abpuensn, O.C. Xumus. 8 kmacc: yue0. aisa odmeoOpazoBaTenbHbx yupexaenui /O.C.
["abpuensn.-2-e uzna. crepeorun.- M.: Jlpoda, 2020.-286 c.

2. T'abpuensn, O.C. Xumusa. 9 knacc: yueonuk /O.C. I'abpuensn, B.M. Cusornazos, C.A.
Crnanxos. - M.: [lpoda, 2020.-158 c.

JlaHHas mporpamMMma KOHKPETHU3UPYET COJEpXKAaHHWE CTaHAapTa, Na€T pacrperelicHUe
y4eOHBIX YacoB IO paslesiaM Kypca, MOCIEeI0BaTEeIbHOCTh M3YUYEHHS TEM U Pa3JENiOB C
y4ETOM MeKINPeIMETHBIX U MPeAMETHBIX CBsI3eil, IOTUKH y4eOHOTO Mmpoiiecca, BO3PacTHBIX
0CcOOEHHOCTEH yuamuxcs

Omnucanue MecTa yueOHOTo NpeiMeTa B y4eOHOM IUIaHe
Pabouas mporpamma paszpaboTaHa B COOTBETCTBUU ¢ ba3uCHBIM y4eOHBIM IUIAHOM I
CTYHNEHH OCHOBHOIO 0Omiero o0pa3oBaHus XUMHUS B OCHOBHOM IIKOJE C Yy4YeTOM
NIEpPBOHAYANIBHBIX MPEICTABICHUH, MOJyUYECHHBIX YUAIIUMUCS B HAYAJILHOU IIKOJIE MPH U3YYEHUH
OKpY’KaloIIero MUpa 1 u3ydaeTcs ¢ 8 mo 9 kiacchl.

[IporpaMMa XOTS W HOCHT OOIIEKYJbTYpPHBIH XapakTep W HE CTaBUT 3ajady
npodeCCUOHAIBHON MOATOTOBKM YYalllUXCs, TEM HE MEHee, MO3BOJSIET UM ONPEICTUThCS C
BbIOOpOM mpoduist 00ydeHus: B crapiieil mkone. B cBs3u ¢ mepexoaoM OCHOBHOM IIKOJIBI HA
Takylo (opMmy wuToroBoil arrecramuu, kak ['MA, B Kypce mNpeaycMOTpPEHbI BOIPOCHI Ha
MOJATrOTOBKY K HEM.

B yuebHOM miiaHe Ha OCBOECHHE Y4eOHOTr0 mpeaMeTa « XUMUs Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanmst oTBoaAUTCS 136 yacoB U3 pacuera: 68 yacoB — § kiace, 68 yacoB — 9 Kimacc.
IIpakTHyeckue padoThl U J1a00PATOPHbIE ONBITHI MPOBOASITCS ¢ 000PYA0BAHUEM LIEHTPA
«Touka pocra», B TOM yncjie HH(PPOBOH JJadopaTopuu.

IIpomexyTouyHas aTrecTanusa 00y4arOUUXCH MPOBOAUTCH B COOTBETCTBHE € ICHCTBYIOIINM
KOJAbHbIM [loo’)keHHMeM O MPOBEACHUH MPOMEXYTOUYHOM aTTecTallud  ydalluxcs |
OCYILECTBIICHUH TEKYIIEro KOHTPOJS MX YCHEeBaeMOCTH B (hopMe KOMILIEKCHON KOHTPOJIHHOM
paboThl B KOHIE yueOHoro roga - ¢ 11 anpens mo 15 mas 2024r.



2. [IlnaHupyeMble JHYHOCTHBIE, METANPEIMETHBIE U MPeIMETHBIE Pe3yJbTAThI 0CBOECHHS
XUMHUHN
TpeboBanust K pesynbTaTaM oOOy4YeHHUS OCHOBHBIX OOpa30BaTEIbHBIX MPOTPaAMM
CTPYKTYPUPYIOTCSI 1O  KJIIOUEBBIM  3ajadaM  oOmiero  oOpa3oBaHMs,  OTPAKAIOIINM
WHAWBUAyaIbHbIE, OOINECTBEHHBIE W TOCYAAPCTBEHHBIC MOTPEOHOCTH, ¥  BKJIIOYAIOT
JIMYHOCTHBIC, MCTAITPEAMETHBIC U IIPEAMCETHBIC PE3YJILTAThI.
JIuunocmmnute pe3ynromampl 00y4eHUs XUMHUU:

1) BocnmMTaHME POCCHMCKON TIpakIaHCKOW HJIEHTUYHOCTH: NATPUOTH3MA, YBAXKEHHS K
OTeuecTBy, MPONUIOE W HACTOSIEE MHOTOHAIMOHAIBHOTO Hapona Poccum; oco3HaHue cBoeit
THUYECKON NPUHA/IEKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJIbTYphl CBOETO HapOa, CBOETO Kpas,
OCHOB KYJIbTYPHOTO HAaciequsi HapoJoB Poccum m 4enmoBeyecTBa; yCBOSHHE T'yMaHHUCTUYECKHX,
J€MOKPATHYECKUX U TPAAULMOHHBIX IEHHOCTEH MHOTOHALMOHAIBHOTO POCCUHCKOTO OOIIECTBa;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U JIoNTa repe] PoauHoi;

2) ¢opmMupoBaHHE OTBETCTBEHHOTO OTHOUICHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydYaromuxcss K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMUI0O HAa OCHOBE MOTHBAIMK K OOyUCHHIO H
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M HMOCTPOCHMIO JallbHEeHIe WHAMBUIYalIbHON TpaeKTOpUHU
oOpa3oBaHMs Ha 0a3e OPHEHTUPOBKHU B MHpeE Mpodeccuid 1 Mpo(ecCHOHANBHBIX MPEINOYTCHUH,
C YYeTOM YCTOWYMBBIX I103HABAaTEJIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (HOPMHUpPOBAHMA
YBaKUTEIFHOTO OTHOWIEHHS K TPYAY, PA3BUTHSI OTIBITA YIACTHS B COLMAIBHO 3HAYMMOM TPY/IC;

3) ¢opmupoBaHHE ILIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOW TMPAKTHKH, YYUTHIBAIOIIETO COLHAIBHOE,
KYJIbTYpHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHUPA;

4) gopMupoBaHHE OCO3HAHHOTO, YBAXKUTEIHHOTO M JIOOPOXKEIATETLHOTO OTHOIIEHUS K
JIPYyroMy 4YeJIOBEKY, €ro MHEHHMIO, MHUPOBO33PEHHUIO, KYJIbType, S3bIKY, Bepe, IpakJaHCKOH
MIO3HIINH, K UCTOPHH, KyJIbTYpe, PEIUTUH, TPAIUINAM, S3bIKaM, IICHHOCTsM HapoqoB Poccun u
HapOJIOB MHUPA; TOTOBHOCTU U CHOCOOHOCTH BECTH IUAJIOT C JPYTUMH JIIOJIbMHU M JIOCTUTATh B
HEM B3aHMMOTIOHUMAaHUS;

5) ocBOeHME COIMATIBHBIX HOPM, ITPaBUJI MOBEJIEHUSI, poJieii U (hOpM COLMANBHOM KU3HU B
rpyMIax U cOOOMECTBAX, BKIIOYAs B3POCIBIE M COIMAIBHBIE COOOIIECTBA; y4acTHe B MIKOJIHLHOM
CaMOYIIpaBJICHMH M OOIIECTBEHHOW JKM3HU B IpeJieslax BO3PACTHBIX KOMIIETEHILUI C y4yeToMm
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COIMAIBHBIX ¥ SKOHOMHUECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEILIEHUH MOPAJIbHBIX MPOOsieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (pOopMHpOBaHME HPABCTBEHHBIX YYBCTB W HPAaBCTBEHHOTO
MOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) hbopMupoBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYTHHUYECTBE CO
CBEpCTHMKAMHM, JE€TbMHU CTapuIero M MJIQJAUIEr0 BO3pacTa, B3pOCIBIMU B IpoLEcce
o0pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, YyueOHO-ICCIe0BaTENbCKOM, TBOPUECKON U APYTUX
BUJIOB JIEATEIIBHOCTH;

8) dbopMupoBaHUE IIEHHOCTH 30POBOTO W 0€30MacHOr0 00pa3a KU3HH, YCBOSCHHE TPaBUII
MH/IMBUAYAIbHOTO U KOJUIEKTHBHOIO O€30MacHOr0 MOBEACHHMS B YPE3BbIUANHBIX CUTYalMsX,
YTPOXKAFOIIUX KU3HH U 3T0POBBIO JIFOJICH, TPABUJI MMOBEICHHS HAa TPAHCIIOPTE M HA IOPOTax;

9) dopmMupoBaHHe OCHOB 3KOJIOIMYECKON KyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOTO MBIIUICHHS, Pa3BUTHE OINbBITA AKOJOTHUYECKH OpPHUEHTHPOBAHHOU
pedIeKCUBHO-OLIEHOYHOMN M MPAKTUYECKON JEATEIIbHOCTH B )KU3HEHHBIX CUTYaIHSIX;

10) oco3HaHue 3HA4YEHUS CEMbU B KU3HU Ue€IOBEKa W OOIECTBA, NMPUHATHE LEHHOCTU
CeMeHHOMN KM3HU, YBAXHUTEIbHOE U 3a00TJINBOE OTHOIIEHUE K YWIEHAM CBOEH CeMbH;

11) pa3BUTHE SCTETHYECKOTO CO3HAHHUS HYEpe3 OCBOCHUE XYJOKECTBEHHOTO HaCIeaus
Hapo10B Poccun n Mupa, TBOpUECKO 1eSITETbHOCTH SCTETUYECKOTO XapaKTepa.

Memanpeomemmuwie pe3yrbmampt OOYICHUST XUMHH:

PerynsaTususie YY ]|
1. VYMeHue caMOCTOATENBHO ONpPEAENATh L€ OOy4eHHUs, CTaBUTh U (HOPMYIHPOBAThH



HOBBIC 33/1a4M B yyeOe U N03HaBaTEeNIbHON IESATEIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH
MTO3HABATEIIBHON NEATEIbHOCTH.

2. YMeHHE CaMOCTOATEIbHO IUIAHUPOBATH IyTH JOCTMXKEHMS LEJNEH, B TOM YHCIE
albTepHATUBHbBIE, OCO3HAHHO BhIOMpaTh Hanbosee 3(h(PeKTUBHBIE CITOCOOBI pelIeHNs YUEOHbIX U
MI03HABATEJIbHBIX 33]1a4.

3. VYMeHHMe COOTHOCHTh CBOM JCUCTBUS C IUIAHUPYEMBIMH  PE3YyJIbTATAMH,
OCYIIECTBIATh KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLIECCE JOCTHXKEHUS PE3YJIbTaTa, ONPEIEIISTh
CHOCOObI JIEHCTBUI B paMKax MPEeJIOKEHHBIX YCIOBHM U TpeOOBaHMN, KOPPEKTUPOBATH CBOU
JIEMCTBYSI B COOTBETCTBUU C U3MEHSIOLIEICS CUTyalUE.

4. VYMeHHe OIIEHMBATh MPABWIBHOCTH BBINOJHEHHUS y4eOHOM 3amaun, COOCTBEHHbBIE
BO3MO>KHOCTH €€ PELLICHUS.

5. BrmageHue OCHOBaMHM CaMOKOHTpOJS, CaMOOLIEHKH, TPHUHATHS PpEIIEHUH W
OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpa B yUeOHOM 1 O3HABATEILHON AEATEIbHOCTH.

ITo3znaBarebHble YY ]|

6. VYMeHue ompenensATh MOHATUS, CO3AaBaTh OOOOIIEHHS, yCTaHABIUBATh AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIsl KIlacCHU(pUKaALUY,
YCTaHABIMBaThb IPUYMHHO-CICIACTBEHHBIE  CBSI3U, CTPOUTH JIOTUYECKOE PAcCyXkJEHUE,
yMoO3aKiIro4eHne (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIbI

7. VYMeHue co3aaBath, MPUMEHATh W MPEOOPa30BBIBATh 3HAKW M CHMBOJIBI, MOJICITH U
CXEMBI JIJIs pelieHns y4eOHBIX U MO3HAaBATEIbHBIX 33434

8. CMBICIOBOE YTEHHUE.

9. ®opmupoBaHHE U Pa3BUTHE SKOJIOTMUECKOrO MBILIUICHUS, YMEHUE IPUMEHATh €r0 B
MIO3HABATEJIbHOW, =~ KOMMYHUKAaTHBHOM, COLMAJIBHOW MpakTHKE U  NpodecCHOHATBHON
OpHUEHTAIIUH.

10. PazBuTHe MOTHBAIMH K OBJIA/ICHUIO KYJBTYpOl aKTUBHOTO UCIIOJIb30BaHUS CIOBapei

U IPYTUX TOMCKOBBIX CHCTEM.

KovmmynunkaTtuBubie YY ]

11.  Ymenue opranuzoBbiBaTh y4eOHOE COTPYAHUYECTBO K COBMECTHYIO JIEATENHLHOCTh
C YUMTEJIEM U CBEPCTHUKAMM; pab0TaTh MHAWBUAYAIBHO U B IPYyIIE: HAXOAUTh O0IIee peleHne
W paspemiatb KOH(IMKTHI Ha OCHOBE COIJIaCOBAaHHUS TMO3MIMH M y4yeTa HMHTEPECOB;
(GbopMyIMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE.

12. VMmeHue 0co3HaHHO MCIOJIB30BAaTh PEUYEBIE CPEACTBA B COOTBETCTBHHU C 3ajauei
KOMMYHUKAIMX JJIS1 BBIPAXKCHUSI CBOUX YYBCTB, MBICTICH M MOTpEOHOCTEH JUISl TUIAaHUPOBAHUS U
PETyJSIIMA CBOEH IEATCIIBHOCTH; BJIAJECHUE YCTHOM M MUCBMEHHOW pe4bl0, MOHOJIOIMYECKON
KOHTEKCTHOU PEUbIO.

13. ®opmupoBanne ¥ pasBUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BAHUS
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (nanee — UKT).

IIpeaMeTHBIMH pe3yIbTaTAMH OCBOEHUS BBITYCKHMKAMU OCHOBHOW HIKOJBI MPOTPaMMBbl IO
XUMMH SBIISIOTCSA:

B pe3yiabTarte H3y4yeHHs Kypca XMMHMH B OCHOBHOM LIKOJIe:
BbInmyckHUK HayYHTCH

®  XapaKTepu30BaTh OCHOBHBIC METO/Ibl T03HAHUSA: HAOIIOIEHUE, N3MEPEHUE, IKCIICPUMEHT;

® OINHUCHIBATH CBOWCTBA TBEPABIX, JKUIKUX, TIa3000pa3HbIX BELIECTB, BBIACHAS HX
CYLIECTBEHHbIE MPU3HAKHY;

® DPACKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATHH  «aTomM», «MOJIEKYJIay,
«XUMHYECKHH 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CI0XKHOE BEILECTBO», «BAJIEHTHOCTbHY,
«XUMHUYECKAs peakLus», UCII0JIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

® pacKpblBaTb CMBICI 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOM TEOpUH;

® pa3IMyYaTh XUMHUUYECKUE U (PU3NUECKUE SBICHHUS;



Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OIIpEJIENIATh COCTAB BEIIECTB MO UX (hopMyiam;

OIIpEeEIATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OTIpEETATh TUIl XUMHUUECKHUX PEaKIIHii;

Ha3bIBaTh MPU3HAKH U YCIIOBUS NPOTEKAaHUS XUMUYECKUX PEaKLUN;

BBISBJIATH NPU3HAKH, CBUACTEIBCTBYIOIIME O NPOTEKAHWHM XMMHMUYECKOH peakuuu IpH
BBITIOJTHEHUH XUMHUYECKOIO OTIbITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COCTUHEHUH;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEaKLUi;

co0oaaTh mpaBuia 6e30macHoi paboThl IPU MPOBEICHUH OTIBITOB;

M0JIb30BaThCs 1a00paTOPHBIM 000PYIOBAHUEM U TIOCY10H;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIUUCIISATH MACCOBYIO JOJII0 XUMHYECKOTO 3JIEMEHTa M0 (opMyJie COCTUHEHUS;
BBIUUCIISATH KOJMYECTBO, OOBEM WIJIM MacCy BEIIECTBA MO KOJIMYECTBY, 00BEMYy, Macce
pEeareHToB WM NPOAYKTOB PEAKIIVH;

XapaKkTepu30BaTh (PU3MUECKUE U XUMUYECKHUE CBOICTBA MPOCTHIX BEILECTB: KUCIOPOJa U
BOJIOPOJIa;

MOJIy4aTh, COOMpaTh KMCIOPO U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPOI, BOJOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOTapo;

PacKpbIBaTh CMBICI MOHATUI «TEIUIOBOM 3(PPeKT peakun», «MOJSIPHBIA 00BEM»;
XapaKTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PacTBOPY;

BBIUHCIISATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIE€H PACTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCAMHECHUS U3YUYCHHBIX KJIACCOB HEOPTAaHNYECKUX BEILECTB;

XapakTepu3oBaTh  (PU3MUECKHE M  XMMHUYECKHME CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

OIIPEAEIATh NPUHAIIEKHOCTh BEUIECTB K ONPEIEICHHOMY KJIACCy COEANHEHNI;
COCTaBIISATH (POPMYJIBI HEOPTAHUUECKUX COeIMHEHUN N3yUCHHBIX KIIacCOB;

IIPOBOAMTH OMBITHL, MOJITBEP)KIAIONINE XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIaccoB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCIOT U LIEJIOYEH MO0 M3MEHEHHIO OKPACKH
MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEX/y KIaCCAMU HEOPTaHUYECKUX COEANHEHNN;
packpsiBaTh cMblici [lepuoanueckoro 3akona /.M. Menaeneesa;

OOBSICHATh (U3MUECKUH CMBICT aTOMHOTO (MOPS/AKOBOTO) HOMEpa XHMHUYECKOTO
2JIEMEHTa, HOMEPOB I'PyIIIbI ¥ Nepuoa B nepuoanueckoit cucreme J[.M. Menneneesa;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUs] CTPOEHHsI aTOMOB, CBOICTB 3JIEMEHTOB B
npeJienax MajbIX MePUOJ0B U TNIaBHBIX MOATPYII;

XapaKTepU30BaTh XMUMHUYECKHE 3JEMEHTHl (OT BOJOpOJAa /0 KalblMs) Ha OCHOBE MX
M0JIO’KEHUs B nepuoanueckoi cucreme /I.M1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX
aTOMOB;

COCTaBJIATh CXEMBI CTPOCHHS aTOMOB NEPBbIX 20 3JEMEHTOB MEPUOINYECKON CHUCTEMBI
J.N. Menneneena;

PacKpbIBATh CMBICI MOHATUI: «XUMHUYECKAsI CBSI3bY, «JJIEKTPOOTPULIATEIIBHOCTBY;
XapakTepu30BaTh  3aBUCHUMOCTb  (PM3MUECKMX  CBOMCTB  BEIIECTB  OT  THIA
KPUCTAJUIMYECKON PEIIETKH;

OIIPEAEIATh BUJ XUMUYECKOHN CBSA3HM B HEOPraHMYECKUX COCIUHEHMSIX;



n300pakaTb CXEMbl CTPOEHMsI MOJIEKYJl BEIIECTB, OOpa30BaHHBIX pa3HbIMHU BHIAMHU
XUMHYECKUX CBSI3EH;

packpblBaTh  CMBICT  TOHSATHH  «HOH», «KAaTUOH», «AHUOH», «IJIEKTPOJIUTHDY,
«HEIIEKTPOJIUTBDY, <«BJIEKTPOIUTHUYECKAs JUCCOLMALUA», «OKUCIMUTEIbY, «CTEIEHb
OKHCIICHUS» «BOCCTAHOBUTEIDY, KOKUCICHHUE», «BOCCTAHOBJICHUEY;

OIPENIeJIATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COSIMHEHUH;

PacKpbIBaTh CMBICT TEOPUH NIEKTPOIIUTUYECKON JUCCOLMALNMY;

COCTABJISITh YPABHEHMSI DJICKTPOJIMTHUECKON TUCCOLUALIMN KHUCIIOT, IEJI0YEH, COJIEH;
OOBSCHATH CYHIHOCThH IpOIecca JIEKTPOIUTUYECKON TUCCOLMALUU U PeaKIMi HOHHOTO
oOMeHa;

COCTaBJIATh MOJIHBIE U COKpAIllEHHbIE HOHHBIE YPABHEHUS pEaKIIMU OOMEHa;

OTIpeIETISATH BO3MOKHOCTD IMPOTEKAHUS peaKkuii HOHHOTO OOMEHa;

IIPOBOJIUTH PEAKIINH, TOATBEP)KJAIOIINE KaUeCTBEHHBIM COCTaB Pa3JIMUHBIX BEILECTB;
OIIPEAEIATh OKUCINTEND U BOCCTAHOBUTEID;

COCTaBJISATh YPaBHEHUS OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINM;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMUYECKON peaKkiuy;

KJIaccu(UIMPOBATh XMMUYECKUE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKaAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM M CBOMCTBAMHU HEMETAJUIOB;
IIPOBOAMTH OMNBITHl MO MOJYYEHUIO, COOMPAHUI0 M H3YUYEHHIO XMMHYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOT0 ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTE€M Ia3000pa3HbIe BEIIECTBA: YITIEKUCIIBIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM U CBOMCTBAMHU METAJLIOB;
Ha3bIBaTh OpPraHMYecKHe BellecTBa MO uX (opmyie: MeTaH, dTaH, THJIEH, METaHOI,
9TaHOJ, NNIMLEPHUH, YKCYCHas KHCI0Ta, aMUHOYKCYCHasl KMCIIOTa, CTEApUHOBAs KUCIIOTA,
OJIEMHOBAsI KMCIIOTA, TJIIOK034;

OLIEHMBATh BIHMSIHME XMMHUYECKOTO 3arpsi3HEHHMs OKpYXKAIOLIEH cpenbl Ha OpraHu3M
YeNI0BEKa;

IpaMOTHO OOpaIlaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU

ONPENeNIATh  BO3MOXKHOCTb IPOTEKAHUS PEAKUMH HEKOTOPBIX  IpeJCcCTaBUTENeH
OpPraHMYECKUX BEIIECTB C KHUCIOPOJAOM, BOJOPOJIOM, MeETalJlaMH, OCHOBAHHSIMH,
rajJoreHaMu.

BblﬂyCKHI/IK MOJYYUT BO3MOKHOCTH HAYUUTDLCSH:

BBIIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHMS, UX CLIOCOOHOCTH BCTYINATh B XUMHUECKHUE
peaxkiuu, 0 XapakTepe U NpOAYKTax pa3InyHbIX XUMUUYECKUX PEAKIIMIL;

XapaKTepH30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIINBATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMH BEILECTBA;
COCTaBJISITh MOJIEKYJIIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUS 110 COKPAILEHHBIM HOHHBIM
YPaBHEHMSM;

MPOTHO3UPOBATH CLIOCOOHOCTh BEILIECTBA MPOSBIIATH OKUCIUTEIbHbIE WIH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKHCIIEHUSI 3JIEMEHTOB, BXOAIINX B
€ro COCTaB;

COCTaBJIATh YPaBHEHMsI pEaKLUii, COOTBETCTBYIOLIUX [1OCIIE0OBATEILHOCTH
IIPEBpaIleHN HEOPTaHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

BBIJIBUT'ATh U NIPOBEPSITH SIKCIEPUMEHTAIBHO THIIOTE3bI O Pe3yibTaTaxX BO3AECHCTBHS
pa3ianuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XMMHUUYECKOM peaklinu;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUIsl 9KOJIOTUYECKH I'PaMOTHOI'O TIOBEACHUS B
OKpY>Karolleu cpese;



HCIOJIb30BaTh MPUOOPETEHHBIE KITI0YEBbIe KOMIIETEHIIMH MIPH BBHIITOJIHEHUH TIPOEKTOB U
y4e0HO-HMCCIIeIOBATENbCKUX 32144 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTyUSHHS U
pacro3HaBaHMs BEUIECTB;

00BEKTHUBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYECKHX MPOIIeccax;
KPUTUYECKH OTHOCHUTHCS K TICEBJIOHAYYHON MH(OPMAIIUH, HETOOPOCOBECTHOW peKiaMe B
CpeacTBax MaccoBoi MHGOpMaIny;

OCO3HABaTh 3HAYEHHUE TEOPETUUECKUX 3HAHNUMN 110 XUMHUH JIJIsl IPAKTUYECKOU
NEeSATENBHOCTH YEI0BEKA;

CO3/1aBaTh MOJIETIH M CXEMBI IS PEelIeHUs] YUYeOHbIX U TO3HABATENbHBIX 33]1a4;IOHUMATh
HE00X0UMOCTb COOIIOACHMS IPEANUCAHUN, TPEAJIaraéMbIX B UHCTPYKIIHAX T10
MCIOJIb30BaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U AP.

3.Coaep:xaHue yueOHOT0 Kypca



8 knace
BBenenue (64)

X¥MHsI — HayKa O BEIIeCTBaX, UX CBOMCTBAX U MPEBPALLCHUSX.

[ToHATHE O XMMHYECKOM »3JIEMEHTe M (OpMax €ro CyIeCTBOBAaHHUs: CBOOOJIHBIX aTOMax,
IIPOCTHIX U CIIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTINUNE XMMUYECKUX PEAKUUN OT GU3NUECKuX sBIeHUi. Poiab xumun
B )KM3HH YeJIoBeKa. XeMohuius u xemopoOus.

KpaTkue cBeneHust 13 HCTOPUM BO3HUKHOBEHUS U pa3BuTHs xuMuu. [lepuon anxumuu. [lonsatue
o ¢unocopckom kamue. Xumusi B XVI B. Pazputne xumun Ha Pycu. Ponp oTedecTBEeHHBIX
yUEHBIX B CTAHOBJICHMHM XMMHUYECKOW HaykH - paboTsl M. B. JlomoHocoBa, A. M. bytieposa, 1.
N. Menneneesa.

XUMHYECKasi CHUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB M IPOMCXOXKJIEHUE HX Ha3BAHUU.
Xumunueckne Gopmynbl. HWuaexkcel u koddduumentel. OTHOCUTENbHBIE aTOMHAas U
MOJIEKYJIsIpHast Macchl. PacueT MaccoBO# 10U XUMHUYECKOTO 3JIeMEHTa 10 (hopMyJie BELIECTBA.
[Tepuonnueckas cucremMa xumudeckux annemeHToB . M. MenpaeneeBa, ee CTpyKTypa: MaJible U
OoubLIME IEPUO/IbI, TPYIIBI U NOArPYIIBI (IaBHas U moboyHas). Ilepuoauueckas cucrema Kak
CIPaBOYHOE TIOCOOUE IS MOJTyUYEHUS CBEJICHUM O XUMUYECKUX JIEMEHTaX.

Pacuyernsbie 3apaun. 1. HaxoxxneHne OTHOCUTENBHON MOJIEKYJISIPHOM MacChl BELIECTBA IO €r0

XUMHUUECKO# (hopmyiie. 2. BprurcaeHne MaccoBOi T0JIM XUMHYECKOTO 3JIEMEHTa B BEIIECTBE 110
ero gopmyre.

IIpakTuyeckne padornl. 1. [IpaBmna TexHMKHW 0€30MaCHOCTH TMPHU pabOTe B XUMHUYECKOM
kabunete. [lpuemsl oOpaimieHuss ¢ 7a0OpPaTOPHBIM OOOPYIOBaHMEM W HarpeBaTelbHBIMH
npudopamMu.

Tema 1. ATOMBI XUMHY€ECKHX 3JIEMEHTOB (9 u)

ATOMBI KaK (popMa CyIIECTBOBaHUS XUMUYECKHUX 37IeMEeHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUH
aToMoB. JlokazaTeNnbCTBa CIOXKHOCTH cTpoeHHs atoMoB. OmbiTel Pesepdopaa. ITnmaneraphas
Mozenb cTpoeHHst atroma. (CocTaB aTOMHBIX sJ€p: NMPOTOHBI U HEUTpOHBL. OTHOCHUTEIbHAS
aTOMHasi Macca. B3auMOCBsA3b INOHATHHM «IIPOTOH», «HEWTPOH», «OTHOCHUTEIbHAs AaTOMHas
Macca».  V3MeHeHHMe 4YMcia MPOTOHOB B sIpe aToMa - OOpa30BaHHE HOBBIX XHUMHYECKHX
3JIEMEHTOB. I3MeHeHue yrciia HEHTPOHOB B sijipe aToMa - o0pa3oBaHue U30TonoB. CoBpeMeHHOe
OTIpe/ieNICHUE MOHATUS «XUMUYECKUI 35eMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO AIIEMEHTA.

OnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX O0O0JIOYEK AaTOMOB XHMMHUYECKHX 3jeMeHTOB Nel-20
nepuoanyeckon cucreMsl . M. MengeneeBa. [loHATHE O 3aBEpIIEHHOM M HE3aBEPLICHHOM
AJIEKTPOHHOM cioe (aHEpreTHyecKoM YpOBHE).

Ilepnonnueckas cucrema xuMudeckux ayieMeHToB JI. M. MenzeneeBa U CTpOCHHE aTOMOB:
(bu3nyecKuil CMBICT TMOPSIKOBOIO HOMEpa 3JeMeHTa, HoMepa TpYIIbl, HOMepa IMepHoja.

W3meHeHne 4yucna 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHUYECKOTO
JJIEMEHTa - 00pa30BaHUE IOJIOKUTENIBHBIX M OTPHUIATENbHBIX MOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaMu METAJIJIOB M HeMeTauoB. [IpUynHbl M3MEHEHUs METAaUNIMYECKUX U HEMETAITTMYEeCKUX
CBOWCTB B nepuoiax U rpynmnax.

OO6pa3oBanue OwHapHBIX coeauHeHUU. [loHsaTne 00 moHHOW cBsi3u. CxeMbl 00pa3oBaHUS
HMOHHOM CBA3H.



BSaHMOﬂeﬁCTBHC AaTOMOB XUMHUYCCKUX IJICMCHTOB-HCMCTAJIJIOB MCKIY coboii - O6p330BaHI/I€
ABYXATOMHBIX MOJICKYJI IPOCTBIX BCUICCTB. KoBanenTtHas HCIMOJIIpHAasA XUMUUYCCKasA CBA3b.

DJIEKTPOHHBIE H CTPYKTYpHBIE hopMyJIBI.

B3aumopeiicTBue aTOMOB XUMHUYECKHX AJIEMEHTOB-HEMETAIOB MEXIy co00il - oOpa3zoBaHue
OMHApHBIX COEAMHEHUH HEMETaJUIOB. JJEeKTPOOTPHUIATEIbHOCTh. [lOHATHE O KOBAJIEHTHOM
MIOJISIPHOM CBSI3H.

B3aumopeiicTBiie aTOMOB XMMHUYECKHX AJIEMEHTOB-METANIOB MEXIy cOOOW - oOpazoBaHue
METAJUIMYECKHUX KPHUCTAJLJIOB. ITonsTue 0 METaJLUTHYECKOM CBSI3H.

JdemoncTpauuu. Mojenn aroMOB XHMHUYECKHX 3JeMEHTOB. llepumomnueckas cucrema

xuMudeckux ayemeHToB 1. . Menneneena.

Tema 2. IIpoctbie BemecTBa (74)

[TonoxeHnne METaIoB ¥ HEMETAJUIOB B MEPHUOIUYECKON CUCTEME XMMHUYECKUX JIEMEHTOB /1.
W. MenneneeBa. BaxHeiiiine mpocTeie BElIeCTBA - METAIIBI: >KElIe30, allOMUHUHN, KaJbIHi,
MarHui, Hatpuii, kamui. OOmue ¢usnueckue CBOWCTBA METAUIOB. BakHeimme mnpocThie
BEIIECTBA - HEMETAJUIbl, 00pa30BaHHbIE aTOMaMU KHCIIOpO/Ia, BOJOPO/Ia, a30Ta, cephbl, ocdopa,
yraepoaa. CriocoOHOCTh aTOMOB XUMUYECKHX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX

BEIIECTB - QUIOTPONMA. AJUIOTPONHBIE MOIUGHUKAIMU KHcIopoda, (ocdopa u  oroBa.
Mertannnyeckne U HEMETaNIMYeCKUe CBOMCTBA MPOCTHIX BeuiecTB. OTHOCUTENBHOCTD JIEIEHUS
IIPOCTBIX BELIECTB Ha METaJIJIbI u HEMEeTaJlIbL.

[Toctrosinnast ABoragpo. KonuuectBo Bemectsa. Mok, MonspHas macca. Monsipablii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb,
MUWUIAMOJIIpHAas M KWJIOMOJSIPHAs MacChl BELECTBA, MWUIMMOJISIPHBIM M KUIJIOMOJISIPHBIN
00BEMBI ra3oo0pa3HbIX BELIECTB.

PacyeTrbl ¢ HCHONB30BaHMEM TOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BemM ra3oB», «IOCTOSTHHAS ABorazipo».

PacuerHbie 3agaun. 1. Beraucnenre MOIsIpHON MacChl BEHIECTB M0 XUMHUYECKUM (POpMyTiam.
2. Pacuerbl ¢ HCHONB30BAaHUEM MOHITHHA «KOJMYECTBO BEILECTBA», «MOJSpPHas Maccay,
«MOJISIPHBIN 00beM razoBy, «IIOCTOSIHHAs ABorazpo».

demoncrpanun. [Tonyuenue o3ona. OOpasmpl 0I0T0 U CEpOro 0J0Ba, OEIOr0 M KPAaCHOTO
¢dochopa. Hexoropeie MeTamasl M HEMETAJUIBl KOJMYECTBOM BemecTBa | wmomb. Mogenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoequHeHHsA XUMHYECKHNX 3JIeMeHTOB (13 u)

Crenens okucnenus. OnpeneneHue CTENEHU OKHCIEHUS 3JEMEHTOB M0 XUMHUYECKol (opmyre
coequHenus. CoctaBieHue (opMys OMHAPHBIX COSAMHEHWH, OOIMK Croco0 WX Ha3bIBAHUS.
bunaphuble coeauHeHHs: OKCUABI, XJOpHUAbI, cynbduasl u 1p. CoctaBieHue ux ¢Gopmyi.
[IpencraBuTeNn OKCHIOB: BOJA, YIJICKHCIBIA Ta3 W HEramieHas W3BeCTh. lIpeacraBurenu
JETY4YnX BOJIOPOIHBIX COCTMHEHMIA: XJIOPOBOAOPO u aMMHaK.
OcHoBaHHs, WX COCTaB W Ha3BaHWsA. PacTBOPMMOCTH OCHOBaHHWK B Boje. Tabmuia
PacTBOPUMOCTHU TUIPOKCUIOB U colieil B Bofe. [IpencraButenu menoueil: rTuAPOKCUABI HATPUS,
Kanmusi U Kaiblus. [loHsITHE O KadecTBEHHBIX peakiusax. Muaukaropel. 3MeHEHHE OKpacKu
WUHINKATOPOB B IeJI0YHOM cpene.
Kucnotsl, ux coctaB u Ha3Banus. Kiaccupukamus kucnor. [IpencraButenn KUCIOT: CEpHAs,



colisiHas W a3oTHad. V3MeHeHMEe OKpacKM HWHIMKAaTOPOB B  KHUCIOTHOM  cpere.
Coun Kak MpOU3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHuA. PacTBOpUMOCTH coJiell B
Boge. IlpencraButenu comeil: xmopuna HaTpus, KapOboHat u  docdar  KambIus.
Amopdubie u KPUCTaJUIMYECKUE BEILIECTBA.
MeXMOJIEKYJISIpHBbIE B3aUMOAEHCTBUSA. THUIBI KPUCTAIUIMYECKUX PEIIETOK: MOHHAsS, aTOMHas,
MOJIEKYJIIpHAsI U METaUIMYeCcKasi. 3aBUCUMOCTh CBOMCTB BEHIECTB OT THIOB KPUCTATUTMYECKHX

PCLUICTOK.
BemectBa MOJICKYJIIPHOTO U HEMOJICKYJIIPHOT'O CTPOCHUA. 3aKOH ITOCTOSHCTBA COCTaBa JIJIS
BCIICCTB MOJICKYJIAPHOT'O CTpOCHUA.

UYuctele BeniecTBa U cMecu. [Ipumepsl ®KUAKUX, TBEpAbIX U ra3000pa3HbIx cMeceil. CBolicTBa
YHUCTBIX BemlecTB M cMmecedd. X cocraB. MaccoBas u oObeMHasl J10JIM KOMIIOHEHTa CMECH.
Pacuersl, CBSI3aHHbBIE c HCIIOJIb30BaHUEM MOHSITHS JOTIS1.

PacuerHsble 3agaum. 1. Pacuer MaccoBoil 1 00beMHOM J10JI€ii KOMIIOHEHTOB CMECH BEIIECTB.
2. BpluncieHne MaccoBOil JOJM BEIECTBa B PacTBOpE MO M3BECTHONW Macce pPacTBOPEHHOTO
BELIECTBA M Macce pacTBopuTensd. 3. BpluncieHne Maccel pacTBOPSIEMOIO BEIECTBA H
pacTBOpUTENs, HEOOXOIUMBIX Ul IPUTOTOBJICHUS ONIPEIECIICHHON MacCchl pacTBOpa ¢ M3BECTHOM
MaccoBOM Jonen pacTBOPEHHOIO BELIECTBA.

Jdemoncrpanuu. OOpasibl OKCHIOB, KUCJIOT, OCHOBAaHUHN U cojieil. Moaenn KpuCTaTNIeCKUX
peLIeTOK XJIOpUAa HaTpus, aiMasa, okcuaa yriepoaa (IV). B3peis cmecu Boopoia ¢ BO3IyXOM.
Crioco6s1 pazaeneHus cMecei, JTACTWLIISLIMS BO/IBI.

JlaGopaTopHble ombIThbl. 1. 3HaKOMCTBO C o0Opa3laMM BEIIECTB Pa3HBIX KJIAacCoOB. 2.
Pasnenenmne cmecei.
IIpakTuyeckue padorsl. 2. [IpuroroBneHue pacTBopa caxapa M ONPECICHUE MAacCOBOM J0JIH
€ro B pacTBOpE.

Tema 4. W3MeHeHusi, npoucxoasiniue ¢ Bemecrsamu (13 u)

IlonsTHe ABIEHMM KaK M3MEHEHUH, MPOUCXOJAIIMX C BEUIECTBAMMU. SIBIEHMS, CBA3aHHBIE C
U3MEHEHUEM KPUCTAJUIMYECKOIO CTPOEHHUS BELIECTBA IIPU IOCTOSHHOM €r0  COCTaBe,
¢usnueckue sBieHus. Dusznyeckue SBICHUS B XUMHUHM: TUCTWUIALMS, KpPUCTAJIIU3AIMS,
BbIIIApUBaHUE u BO3IOHKa BELIECTB, LHEHTpU(YrUpoBaHUE.

SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMUYeCKue peakuuu. [Ipusnaku u
YCIIOBUS MPOTEKAaHUS XUMHUYECKUX peakuuil. [ToHsaTHe 00 3K30- M SHIOTEPMUUYECKUX PEaKIHIX.
Peaknum ropeHMs Kak 4YacTHBIM cClydaid OJK30TEpPMHUYECKMX pPEAKLUUW, NPOTEKAIUUX ¢
BBIIEJIEHUEM CBeTA.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XHUMUYECKHE YpaBHEHHsS. 3HAUEHHE HHICKCOB M
K03 PHLINEHTOB. CocraBnenue ypaBHEHUI XUMHAYECKUX peakuui.

PacueTel 1m0 XMMHMYECKMM ypaBHEHUWsIM. PemieHuwe 3agad Ha HaxOKJEHHE KOJNYECTBA
BEIIIECTBA, MACCHI WM 00beMa MPOIYKTa PEaKIMU M0 KOJMYECTBY BEIIECTBA, MACCE MM 00BEMY
HCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIIOJIb30BaHUEM MOHATHUS «J0JIsD», KOTJa UCXOJHOE BEIIECTBO
JJaHO B BHUJE pPacTBOpa C 3aJaHHOM MacCOBOW JOJIE PAaCTBOPEHHOI'O BEIIECTBA WU COIAEPKUT
ONPEACIICHHYIO JTOJTIO MpUMeECEH.

Peaknun paznoxenus. IloHsATHE O CKOpPOCTM XUMHUYECKHX peakuuid. KartamnusaTopsl.
DEepMEHTHI.

Peakuuu coenunenus. Kartanmutuueckne M HekaTanutudeckue peakuuud. OOpaTumble U
HEOOpaTHMBbIE PEaKIUH.



Peakuun 3aMenienus. DIEKTPOXUMUYECKUN Psijl HAIIPSDKEHUH METAIIOB, €r0 MCIIOIb30BaHHE
JUI IPOTHO3UPOBAHMSI BO3MOXKHOCTH MPOTEKAHUs peaklUnil MEXJy MeTajllaMd M pacTBOpamMH
KHUCIIOT. Peakliuy BBITECHEHUS OJJTHUX METAJJIOB U3 PaCTBOPOB UX COJIEH JAPYTMMHU METAJUIAMH.
Peakiun oOmena. Peakumu HeWTpanu3anmuu. YCJIOBUS TPOTEKaHUS peakuuii oOMeHa B
pacTBopax 10 KOHIIa.

Tunsl XUMHUUYECKUX peaKIUi (110 MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BEIIECTB U MPOAYKTOB
peakuuu») Ha IpUMEpEe CBOMCTB BOJbL. Peakius pasinokeHus - 3JEKTpOiIu3 BOJbl. Peakiuun
COCUHEHMS] - B3aUMOJICHCTBUE BOJBI C OKCHUJAMU METaliIoB W HemeTayuioB. [lonsrue
«ruApoKcuab». Peakuum 3amemnieHus - B3aUMOJEHCTBHE BOJBl C  IICJIOYHBIMU U
IIeJIOYHO3EeMENIbHBIMU  MeTajulaMu. Peaknun oOMmeHa (Ha npumepe THIpoiu3a cyiabduia
AIFOMUHUSA u Kapoua KaJIbIHS).

Pacuyernbie 3apaun. 1. BerunciieHne o XMMHUYECKUM ypaBHEHUSIM MAcChl WIHA KOJIMYECTBA
BEIIECTBA [0 W3BECTHON Macce WM KOJIMYECTBY BEIIECTBA OJIHOTO U3 BCTYHAIOIIMX B PEAKIUIO
BEIIECTB WM NPOJYKTOB peakuuu. 2. Brrumcienume macchl (KOJUYecTBa BellecTBa, 00beMa)
IIPOAYKTA pEaKLUH, €CJIM U3BECTHA Macca MCXOJHOTO BEUIECTBA, CONEPIKAILLETO ONPEACICHHYIO
7o npumeced. 3. BolunciaeHne Maccbl (KOJMYECTBa BEIIECTBa, 00beMa) MPOAYKTa peaKiyH,
€CJIM W3BECTHA Macca pacTBOpa WM MaccoBas J0JI1 pacTBOPEHHOIO  BEILECTBA.

Jemonctpanuu. [Tpumeps! Gpusnueckux sBIeHUN; a) MaBieHue napaduxa; 6) BO3roHka Hojaa
Wi OEH30MHONW KHUCIIOTHI, B) PAacTBOPEHME IE€pPMaHraHaTa Kamus; r) Auddy3us TyHIHMCTBIX
BELIECTB C TOpSIIEH JIaMIIOYKM HakaiuBaHusA. lIpuMepsl XMMHMUYECKUX SBIICHUH: a) TOpPEHHE
Maraus, (ocdopa; 0) B3aUMOAEUCTBUE COJSHOW KHUCIOTHI C MPAaMOpPOM WIH MEJIOM; B)
nosyyeHue ruzapoxkcuna meau (II); r) pacTBopeHHE NOSYyYEHHOrO THUAPOKCHIA B KHCIOTAaX;
n) B3aumonerictBue okcuga meau (II) ¢ cepHoOil KMCIOTOW MpU HarpeBaHUU; €) pa3iOKEHHE
IIEpMaHraHaTa Kajus; ’K) B3auMOJECICTBUE Pa30aBIEHHBIX KUCIIOT C METAJUIaMU; 3) pa3jIokKeHHUE
MEpOKCHIA BOAOPOJA; n) AIIEKTPOJIN3 BOJIBI.

JlabopaTopHble omnbITbl. 3. CpaBHEHHE CKOPOCTH HCIApEHUs BOABI M CHOHUpPTA IO
MCUE3HOBEHMIO HX Kamenb Ha (uiubTpoBanbHON Oymare. 4. OkucieHue Meau B IUIAMEHH
CHMPTOBKU WM ropeiku. 5. [lomyTHEHHE H3BECTKOBOM BOJBI OT BBIIBIXa€MOTO YIJIEKHCIIOTO
ra3a. 6. [losyyeHue yriekuciioro rasa B3auMoJIeUCTBUEM COJbl U KUCIOTHI. 7. 3aMeIlleHne Meau
B pactBope xsopuna meau (1) xxenezom.

IIpakTuyeckue padorpl. 3. OuncTka moBapeHHON conu. 4.HabmoneHus 3a M3MEHEHUSIMH,
IIPOUCXOASAIIMMHU C FOPSIIEH CBEYOH, U UX onucaHue. 5. [I[pu3Haku XMMUYECKUX pEaKLUil.

Tema 6. PacrBopenune. PactBopbl. CBoHCTBa PacTBOPOB JJIEKTPOJUTOB (20 u)
PactBopenue kak puznko-xumudeckuii nporecc. [loHsATHE 0 TUAPAaTaX U KPUCTAIIIOTHApATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCHMOCTH PacCTBOPUMOCTU TBEPABIX
BEILIECTB OT Temmeparypbl. HachlllleHHbIE, HEHACBHIIICHHbIE M MEPECHIIIEHHBIE PACTBOPBI.
3HaueHue pacTBOpOB JUTSt MPUPOIBI u CEJIBbCKOT0 XO035MCTBA.
[TonsTHE 00 SMEKTPOTUTUYECKON JUCCOIUAIMH. DICKTPOIUTHI U HEIJICKTPOIHUTHI. MeXxaHnu3m
JUCCOLIMAIIMU  AJIEKTPOJIUTOB C  Pa3jIM4YHbIM  THUIIOM XUMHUYECKOM cBsizu. CTeneHb
3IEKTPOIUTUYECKON JIMCCOLHALUU. CuiibHbIE u cmadbie AIEKTPOIUTHI.
OCHOBHBIE TIOJOKEHUS TEOPUU DIICKTPOIUTHYECKON auccoruanuu. VoHHBIE ypaBHEHHS
peakuuii. [IpoTexanus peakuuu oOMeHa MEXIY dSJEKTPOJIMUTAMHU JO KOHIIA B CBETE€ MOHHBIX
npencraBiennid. Kiaccupukanus HOHOB M WX CBOHCTBAa. KHCIOTHI, WX KiaccUpUKaIUAL.
Hucconmanusi KUCIOT W HMX CBOWCTBA B CBETE OJIEKTPOIUTHYECKON TUCCOIMAINH,



MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKIIMU KHUCIIOT. B3auMoaelcTBUE KUCIOT ¢ METaJUIaMHU.
DNEeKpOXUMHUYECKUN psii HANpsDKEHUH MeTayuioB. B3auMopjeicTBHE KHCIOT C  OKCHAAMH
METauIoB.  B3auMonencTBHe  KUCIOT C  OCHOBAaHMAMM-  pEaKUUsl  HEUTpaJIM3alUu.
B3aumopeiictBue Kucior ¢ consMu. Mcronb3oBaHue TaOMUIBI  PACTBOPUMOCTH  JUIS
XapaKTePUCTUKH XMMUYECKUX CBOMCTB KHUCIOT.OCHOBaHUSA, UX Kiaccupukamus. [ucconmanus
OCHOBAaHHMI U HX CBOMCTB B CBETE TEOPHH BJIEKTPOJIUTUUECKON nuccounanuu. Bzaumoaencreue
OCHOBAaHUI C KHCIOTaMH, KHUCIOTHBIMM OKCHUAAMM M cojisiMu. lMcronb3oBaHue TaOIULIbI
pacTBOPUMOCTH ISl XApAaKTEPUCTUKUM XUMHUYECKHMX CBOWCTB OCHOBaHMU. PaznoxeHue
HEPaCTBOPHMBIX OCHOBaHHMW mpu HarpeBaHud. Coim, WX KIacCH(PUKANUS W IUCCOIMAIUSL
Pa3IMYHBIX TUIMOB coJie. CBOMCTBO COJIEN B CBETE TEOPUU AJIEKTPOIUTUUECKON JUCCOLMALIH.
B3anmopeiicTBue cosieil ¢ MeTalulaMH, yCIIOBHS NMPOTEKAaHUs JTUX peakuuil. B3ammonelnicteue
COJIell ¢ KHUCIOTaMH, OCHOBaHUSIMU U coJsiMU. Mcnonbp3oBanue TaOIUIBI PACTBOPUMOCTH JUIS
XapaKTEPUCTHUKNA XUMHUUYECKHX CBOMCTB conerO0mume cBeieHus1 00 OKCUIax, uX KiacCupuKauu
U XUMHYECKUX CBOMCTBaX.['eHeTHMUEeCKHE psAJlbl METAJUIOB U HEMETAIOB. |'eHeTnueckast CBS3b
MEXIy KiIaccaMH HEOpraHW4ecKux BemecTB OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKLUU.
OxucnauTens ¥ BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBIeHHE.Peakiiuu MOHHOTO OOMEHa H
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  peakiuuu. (CoCTaBlieHHE YpPaBHEHUW OKHUCIHUTEIbHO-
BOCCTAHOBHENBHBIX PEAKIUNA METOAOM 3JIEKTPOHHOro OanmaHca. CBOICTBa MPOCTHIX BELIECTB-
METAJIJIOB M HEMETa/NIOB, KUCIOT W COJieH B CBeTe MPEJCTaBICHUNH 00 OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX MIPOLIECCAX.

JdemoHcTpanuu. VcnblTaHus BEHNIECTB M MX PACTBOPOB HA AIIEKTPOIPOBOJIHOCTH. [IBHkKeHHe
OKpallIEHHBIX MOHOB B AJICKTPUYECKOM TMOJie. 3aBUCUMOCThb 3JIEKTPONPOBOJHOCTH YKCYCHOM
KHUCJIOTBl OT KOHUEHTpauu. B3anmoaeicTBre MUHKA C CEpOM , COJSHOM KHUCIOTOM, XJIOPHUIOM
meau (II). lopenune maruus. B3anmogeiicTBre cepHON U CEpOBOIOPOAHOM BOJIBI.

JlabopaTopHble onbIThl. §8. Peakuuu, XapakTepHble Ui pPacTBOPOB KHUCJIOT (COJSTHOM U
cepHoii). 9. Peakiun xapakTepHbI JUIsl paCTBOPOB IMIEN0UM ( THAPOKCHUIOB HATpHsi M Kajus).10.
[Tomyyenne u cBOWCTBa HEPACTBOPUMOrO OCHOBaHUS, Hampumep ruzapokcuna menu (I1I).11.
Peakiuu xapaktepHsbl 711 pacTBOpOB cosert ( Hanmpumep s ximopuaa meau (11)). 12. Peaknuun
XapakTepHbl I OCHOBHBIX OKCHAOB ( Hampumep, uid okcuaa kanblus). 13. Peaknuu
XapaKTepHbI A1 KUCIOTHBIX okcua0B (Hampumep, 1u1st yriekuciaoro rasa).

IIpakTuyeckue padorsl. 6.CBoNCTBAa KUCIOT, OCHOBAaHUI, OKCUIOB U COJIEH.

7. PelieHne dKCIIEPUMEHTAIIBHBIX 3a1a4.



4. TemaTnveckoe JIAHUPOBAHUE

Ne Konnue [Hara IIpumeyanue
CTBO MIPOBEICHUS
YpOK Paszpnen, Tema ypoka OGopymoBaHue
a yacoB Touxka pocTa
wian | Qakr
BBenenue 64
1 BBOHBIN HHCTPYKTaX 10 TEXHUKE OE30MMaCHOCTH. 1 5.09 [Ikana
[Ipeamer xumun. BemecTna. TBCPIAOCTH
Mooca
2 [IpeBpamienue BeniecTB. Posib XUMUHM B )KU3HM YEIOBEKA. 1 7.09 Hab6op s
KpaTkue cBeieHHs 0 UICTOPUM XHUMUHU. COCTaBJICHNA
Mozenen
3 3HaKU (CHMBOJIbI) XUMUYECKUX JIEMEHTOB. 1 12.09
[Tepunonnueckas Tabauiia XuMudeckux dmemeHToB/]. .
Menpgeneena.

4 Xumuaeckue Gopmyibl. OTHOCUTEBHBIE aTOMHAS, 1 14.09
MOJIEKYJIsIpHasl Macchl. PerieHne pacueTHbIX 3ajau.

5 Brrunciaenne MaccoBoOil 10JIM XUMHYECKOTO DJIEMEHTA B 1 19.09
BEIIECTBE 110 ero hopmyJie.

6 [Ipaktuueckas padota Nel. «IIpuémsr obpareHus ¢ 1 21.09 O6opynoBanue
HarpeBaTelbHBIMU NpUOOpamMu U 1a00PATOPHBIM nabopaTopuu
000pyTI0BaHUEMY.

Tema 1. ATOMBI XMMH4YECKHX 3JIEMEHTOB 94

7 OcHoOBHBIE CBEZICHUS O CTpOeHUH aTOMOB. CocTaB 1 26.09 HaGop nyst

AQTOMHBIX SZEp: IPOTOHBI, HEUTPOHBI. COCTaBJICHUA
MoJeen

8 SAnepusbie peakuuu. M30Tomb!I. 1 28.09

9 CtpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB AJIIEMEHTOB 1 3.10
Nel-20.

10 [Tepuoanueckas Tabnuia xuMmudeckux snemeHTos /1. WM. 1 5.10
MeHieneeBa u CTpOEHHUE aTOMOB.

11 HNonnas xumuyeckas CBs3b. 1 10.10

12 KoBanenrtHas nosspHasi 1 HENoJsIpHAsE XUMHUYECKas 1 12.10
CBSI3b.




13 Meramnueckasi XUMHYECKasi CBA3b. 1 17.10
14 O06o01IeHre U cucTeMaTH3alus 3HaHUH TI0 TeEMe 1 19.10
«ATOMBI XUMHUYECKHUX 3JIEMEHTOBY.
15 Kontponbnas padoraNel mo reme « ATOMBI XMMUYECKHX 1 24.10
JJIEMEHTOBY.
Tema 2. I[IpocThie BemecTBa Tu
16 [IpocTsle BemecTBa- METaJUIbI. 1 26.10
17 [IpocTsle BemecTBa- HeMeTauIbl. AJUIOTPOIIHS. 1 7.11
18 KonunuectBo BemecTna. 1 9.11
19 MomnsipHast Mmacca BelIeCcTBa. 1 14.11
20 MounsipHblit 00BEM Ta30B. 1 16.11
21 Pemrenne 3a1a4 ¢ MCOABL30BaHUEM ITOHSITHIA: 1 21.11
«TOCTOSTHHAsE ABOTAIPO», KKOJIUYECTBO BEIIECTBY,
«Maccay, «MOJISIpHasi Maccay, «00BEM», «MOJISIPHBIH
00BEMY.
22 O060011IeHIE U CUCTEMATH3aLMs 3HAaHUH 110 TEME 1 23.11
«IIpocteie BemecTBay.
Tema 3. CoenniHeHUs] XMMHYECKUX IJIEMEHTOB 134
23 CreneHb OKUCIIECHHUS. 1 28.11
24 Oxkcuipl, JIETy4re BOJIOPOIHBIE COSTUHEHUS. 1 30.11
25 OcHoBaHus. PacTBOpUMOCTh OCHOBaHMIA B BOJIE. 1 5.12
26 Kucnotel. Kimaccudukanmst Kucior. 1 7.12
27 Conu Kak NpOU3BOAHBIE KUCIOT U OCHOBAHMH. 1 12.12
28 Pacuérsl no popmynam coneil. 1 14.12
29 Kpucramnmueckue pemérku. IoHHBIE, aTOMHBIE U 1 19.12
METALINYECKUE PEUIETKH.
30 Crnoxwnbie BemectBa. JI.o.Nel «3HakomcTBO € 1 21.12 JaTunk
o0pasmamMu BEIIECTB Pa3HBbIX KJIACCOB)» SIEKTPOIPOBOI
HOCTH
31 Uuctsie BemectBa u cmecu. J1.0.Ne2 «Paznenenue 1 26.12 JenurenpHast

cMecen»

BOPOHKA JIJIst
pasneneHus
JKHJIKOCTEN




32 MaccoBas 1018 KOMIIOHEHTOB CMECH, B MacCcoBast J0Js 1 28.12
npumecei

33 O0BEMHAs 10JI1 KOMIIOHEHTOB CMECH. 1 9.01
Pacu€Tsl, cBs3aHHBIE C TOHATHEM <JI0JISD).

34 [IpakTrueckas padota Ne2. «IIpurotoBienue pactBopa 1 11.01 Ob6opynoBanue
caxapa U OmpeJIeJIeHUE MacCOBOM J10JIM caxapa B nabGopartopuu
pacTBope».

35 Kontpoinbnas padota No2 o reme «CoenuHeHus 1 16.01
XUMHYECKUX IJIEMEHTOBY.

Tema 4. U3meHeHUs1, TPOUCXOASIIIHE C BelleCTBAMH 134

36 ®duznyueckue sIBJICHUSI. 1 18.01

37 [IpakTuueckas padota Ne3 «OuncTKa moOBapeHHOU 1 23.01 O6opynoBaHue
COJIN). Ha60paTOpI/H/I

38 XUMHUYECKHE PEAKIIUU. 3aKOH COXPAHEHHS MaCChI 1 25.01
BELIECTB.

39 [Ipaktuyeckas padora Ne4. «HaGmronenus 3a 1 30.01 OGopynoBanue
WU3MEHEHUSMH, TPOUCXOAIIMMHU C TOPAILIEH CBEUYOM, U JTaboparopuu
UX OITMCAHUE. JlaTauk

TEMIIEPATYPHI

40 Pac4€Tel M0 XUMHUYECKUM YPaBHEHUSM. 1 1.02

41 Pemrenne 3a1a4 mo XUMHYECKUM YPaBHEHHSIM 1 6.02

42 Peaxiuu paznoxxenus. CKOpOCTh XUMHUYECKUX PEAKITUH. 1 8.02 Ha6op nocysr ,
Karanuzatopsl. ®epmentsl. JI.0.Ne3 «CpaBuenue XUMpPEAKTHBbL
CKOpPOCTH UCHApEHUs BOJIBI U CIIUPTA [0 UCUYE3HOBEHHIO
UX Karesnb Ha QUIbTPOBAILHON Oymarey.

43 Peakuuu coequnenus. Karanurnueckue u 1 13.02 Hab6op nocyasi ,
Hekaranutudeckue. OopaTumbie U HeoOpaTumbie. J1.o. XHMPEaKTHBBI
Ne4 «Oxucnenne Menu B INIAMEHH CIIUPTOBKH WITU
TOPEIIKNY.

44 Peakiuu 3amernienns. JI.o.Ne7 «3aMelienne mequ B 1 15.02 Ha6op nocysr ,
pactBope xaopuaa meau (II) xemnezomy. XAMPEAKTUBBI

45 Peakuuu oomena. JI.o. Ne 6 «IlonydyeHue yriaekucioro 1 20.02 Ha6op nocynsr ,
rasa B3anMOJICHCTBHEM COJBI B KHCIOTEDY; JI.0.Ne5 XHMPEaKTHBHI
«lToMyTHEHHE N3BECTKOBOM BOJBI OT BBIIBIXAEMOTO
YIIJIEKUCIIOTO Ta3ay.

46 [IpakTuueckas pabora NeS. «[Ipu3Haku XUMHUECKUX 1 22.02 Ob6opynoBanue
peakuum». naboparopuu

47 O000I11IeHIE U CUCTEMATH3ALUA 3HAHUI 110 TEME: 1 27.02

«I/ISMCHGHI/IH, IIPOUCXOAAIHNE C BEHICCTBAMUY.




48

Kontponbnas padota Ne3 no teme: «M3meneHus,
MIPOUCXOJSIINE C BEIIECTBAMMY.

29.02

Tema 5. PacTBopenne. PactBopbl. CBolicTBa
PacTBOPOB JIEKTPOJIUTOB

20y

49

PactBopenue kak GpU3MKO-XMMHYECKUH TIPOIIECC.
PactBopumocTs. Tumsl pacTBOpOB.

5.03

Onpenenenne
pH pasnuusbIx
cpem»

50

DNEeKTPOIUTUYECKAS TUCCOITAAIINS.

7.03

51

(OCHOBHBIE MOJIOKEHUSI TEOPUH DIICKTPOJIUTHUECKON
ITCCOLIUAIIHH.

12.03

52

MoHHbIE YpaBHEHHSI PEAKIIM.

14.03

53

Kucnots! B ceete TO/, ux xnaccuduxarms.

19.03

Hatuuk pH

54

CaoiictBa kucnot. JI.0.Ne8 «Peakuuu, XxapakTepHble JUIs
pacTBOPOB KUCIOT (COJITHOW U CEPHOM )».

21.03

Ha6op mocyzpst ,
XHMPEaKTHUBBI

55

OcHoBanus B cBete TO/l, nx knaccudukanus u
coiictBa. JI.o. Ne 9 «Peakuuu xapakTepHbl s
pacTBOPOB MIENOUN (TUAPOKCUIOB HATPHS U KaJIHs)»;
JI.0.Ne10 «ITosmy4yenue u cBOMCTBAa HEPACTBOPUMOIO
OCHOBaHUs, HarpuMep rugpokcuaa meau (I)».

2.04

Habop mocyae! ,
XUMPEaKTHUBBI
Onpenenenne
pH paznuunbIx
cpem»

56

Oxcuppl. JI1.o.Ne 12 «Peakmuu xapakTepHsbl ISt
OCHOBHBIX OKCHJIOB ( HAIPUMeEp, JIJIs OKCHJIA KaJIbITUS )»;
Jl.o.Ne 13. «Peaknuu xapakTepHbI JJIs1 KUCIOTHBIX
okcuioB (Hampumep, UTst yIIIeKHUCIIOTO ra3a)y.

4.04

57

Comu B cBete TOJI, ux coiicTBa. JI.o.Nel1 «Peakimm
XapaKTePHBI I PACTBOPOB COJICH (HAMPUMED IS
xaopuga meau (11)».

9.04

Habop mocyzpsr ,
XMMPEaKTUBBI

58

TI'enermueckue pAABI METAJJIOB 1 HEMCTAJLJIOB.

11.04

59

I'enermyeckast CBA3b MCXKAY KilacCaMU HEOPTaHUYCCKUX
BCIICCTB.

16.04

60

O06o00mIeHre 1 cucTeMaTH3alys 3HaHUH 110 TeMe
«PactBopenue. PactBopsl. CBolicTBa pacTBOPOB
3JIEKTPOJIUTOBY.

18.04

61

[IpakTtuyeckas padora Ne6 «CBoiicTBa KHCIIOT,
OCHOBaHH, OKCUJIOB U COJIEID.

23.04

O6opynoBanue
nabopaTopuu

62

Kontponbnas pabota Ne4 o reme «PactBopenue.
PactBopsl. CBOICTBA PaCTBOPOB 3IEKTPOIUTOBY.

25.04




63 Knaccugukarus XuMHUUeCcKuX peakiui. 1 30.04
OKHCANTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
64 VYhpaxHeHUsI B COCTABJICHUN OKUCIUTENBHO - 1 7.05
BOCCTAHOBUTEJIBHBIX PEAKIIMM.
65 CBoiicTBa N3y4YEHHBIX KJIACCOB BELIECTB B CBETE 1 14.05
OKHUCJIUTEJIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUMA.
66 [IpakTnyeckas padora Ne7. Pemenne 1 16.05 Oo0opynoBaHue
OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha60paTOpI/II/I
67 [IpomexyTounas arrectanusi B popMe KOMIUIEKCHON 1 21.05
KOHTPOJILHON pabOTHI 32 KypC XMMHH 8§ Kilacca
68 O06o01eHre 1 cucTeMaTu3alys 3HaHuH 10 Kypcy 1 23.05
XUMUH 8 Kiacca..
HUroro: 684

3.Conep:kanue y4e0HOro Kypca

9 kjaacc




BBe}IeHHe. Oﬁﬂlaﬂ XapaKTepucTuka XUMHUYIECCKHUX JJIEMECHTOB U XUMHUYECCKHUX peammii.
Ilepuoauueckuii 3axon u Ilepuoanyeckas cucrema 3nemenToB JI. U. Menneseesa (10 4)
XapakTepucTUKa 3JIEMEHTa MO €ro MojoxeHuro B llepruoanyeckod CUCTEME XUMHYECKUX
anemenToB /JI. 1. MenpaeneeBa. CBolicTBa OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH B CBETE TEOPUH
AJEKTPOIUTUYECKON AUCCONMALMM W OKHCIICHUS-BOCCTaHOBJIEHUA. [loHSATHE O mepexoaHbIX
aneMeHTax. AMQOTepHOCTh. ['eHeTHUeCKuid psi epexoqHoro snemMenTa. [lepruoaudeckuii 3aKoH
u llepmoamueckas cucrema xumuyeckux odiemMeHtoB [[. WM. MenneneeBa. Xumuueckas
OpraHM3alys )XKUBOM U HEKUBOU MPUPOAbL. XUMUUYECKUM COCTAB sA/1pa, MAHTUU U 3€MHOU KOpBI.
XUMUYECKHE DBJEMEHThl B KIJIETKAaX JKUBBIX OpPraHu3MoB. Makpo- U MHUKPOIJIEMEHTHI.
O06o00menre cBeleHnd O XUMUYECKUX peakiusax. Kimaccudukamuss XUMHUYECKHX PEaKIHi Mo
pa3IMYHBIM TpPU3HAKAM: «YUCIO M COCTaB pPEarupyronmx ©H O00pa3yroIIMXCs BEIIECTBY,
«ternoBol  3ddexT», «HampaBleHUE», «U3MEHEHHE CTENeHEH OKHUCICHHS DJIEMEHTOB,
00pa3yIomux pearupyronme BemecTBay, «}aszay, «HMCIoap30BaHue Karanuzatopay. [lonsTtue o
CKOPOCTM XUMMUYECKOM peakiuuu. PakTopbl, BIMSIIOIIKE HA CKOPOCTh XMMHUYECKHUX PEaKIUU.
Karanuzatopsr u katanu3. UTHruOUTOpHI. AHTHOKCHUIAHTHI.

JdemoHcTpauuu.

Paznuunbie ¢opmbr Tabmuusl JI. M. MengeneeBa. Mojenu aromMoB 3jeMeHTOB 1—3-ro
nepuoAoB. Mojenb CTpOEHMsI 36MHOTO Imapa (TIoNepeuHbl pas3pes). 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuuu OT TMPHUPOAbl pPEArupyroUIMX BeUIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEAKIUM OT KOHILIEHTPAlMM PEarupyroliux BELIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakluuu OT IUIOMIATU CONPUKOCHOBEHHUS PpEarupyrollux BEIIEeCTB («KHITSAIIUN
CIIOI»). 3aBHCHUMOCTb CKOPOCTH XHUMHYECKOW peaklUuu OT TEMIIEpPAaTypbl pPearupyroumx
BemecTs. ['OMOreHHBli M reTeporeHHbll  Karanusbl. @OEpMEHTATHBHBIM  KaTalus.
Wurubuposanue.

JlabGopaTopHble ONbITHI.

1. [lony4yeHne ruipoKcuia IMHKA U UCCIIEN0BAHUE €T0 CBOMCTB. 2.MOeInpoBaHUE TOCTPOCHHUS
[Tepuoanueckoit cucteMbl Xxumudeckux 3neMeHToB . Y. Menaeneesa. 3. 3aMeleHUE KeJIe30M
Meaun B pactBope cyinbdara meau (II). 4. 3aBHCHMOCTH CKOPOCTH XMMHYECKOH peakmuud OT
MIPUPO/IbI pEarupyoIIKX BEIIECTB HAa IPUMEpe B3aUMOJICHCTBUS KUCIIOT C METAJUIAMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIMHU OT KOHLEHTPALUN PEArupyrolUX BELIECTB Ha
IIpUMEpPE B3aUMOJICHCTBHS LIMHKA C COJITHOM KHCIIOTOW pa3InYHON KOHIICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaklnu OT IUIOLIAN CONPUKOCHOBEHHS PEArupyromux
BelIeCTB. 7. MoaenupoBaHUE «KHUISIIETO CJosi». 8. 3aBUCUMOCTh CKOPOCTH XWMHYECKOH
peakuuy OT TEMIIEPATypbl PEarupyOUINX BELIECTB Ha NPUMEPE B3aUMOJEHUCTBUS OKCUIA MEIU
(II) ¢ pactBOpoM cepHOM KHCIOTHI pa3IMyHOM TemmepaTypbl. 9. PasznoxeHue mnepokcuaa
BOJIOpoJia C momoIibio okcuaa mapranua (IV) m karamasel. 10. OOHapyskeHHe Kartanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. IHrubupoBaHue B3aMMOAECHCTBUS KUCIOT C METAJUIAMU
YPOTPOIIMHOM.

Tema 1. Metasuibl (18 1)

ITonoxenune wmertasoB B Ilepuonmyeckoil cucreme xumuueckux avieMeHTtoB JI. WM. Menneneesa.
Mertannuueckas KpUCTaNIMYECKasi pelleTka U MeTaJIndeckas XuMudeckas cBsizb. O0umme duznueckue
cBoiictBa MeraioB. CmlaBbl, UX CBOMCTBA M 3HayeHUE. XUMUYECKUE CBOMCTBA METAJUIOB Kak
BOCCTaHOBHTCHeﬁ, a TaKKC B CBCTC UX IMOJIOKCHUSA B IJICKTPOXUMHUYCCKOM PAOY HaHpH)KCHI/Iﬁ METaJlJIOB.
Kopposus meramnoB u ciocoOs! 00pr0bI ¢ Hell. Metamisl B mpupoje. O0mmume crnocoObl UX MOTy4eHUs.
OO0mas XapakTepUCTUKA MIeJO0YHbIX MeTA/LIOB. Mertamnsl B npupojae. OOmue crnocoObl ux
nony4yeHusi. Ctpoenue artomoB. lllenodynsie Meramnsl — mpocThie BeliecTBa. Baxueirnme
COCUHEHHMSI IIEJIOYHBIX METAIJIOB — OKCHUJbBI, TUAPOKCUABI M CONU (XJIOPHUIbI, KapOOHATHI,
cynbdaTel, HHUTpAThl), X CBOWCTBA M TNPUMEHEHHE B HApOJHOM Xo3sicTBe. KamuitHbie
ynoopeHusl.



O0mas xapakTepucTHKA 3JIeMEHTOB IJIaBpHOH noarpynnsl Il rpynmner.

Crpoenne artomoB. llleroyHo3emenbHbIE MeETaUIBl — MPOCThIE BellecTBa. BakHeiue
COCJMHEHMs IIETOYHO3EMENIbHBIX METALIOB — OKCHJIBI, THAPOKCHUIBI M COJH (XJIOPHUIBI,
KapOOHaThl, HUTPAThI, CcyibdaTsl, (ocdaTbl), UX CBOHCTBA U NPUMEHEHHUE B HAPOJHOM
XO35IUCTBE.

AJIIOMUHUI.

Crtpoenue aroma, (QHU3MUECKHE W XUMHUYECKHE CBOMCTBa mpocToro BemiecTBa. CoequHEHUs
ATIOMUHMSI — OKCHUJ M THJIPOKCH], UX aM(OTepHBI XapakTtep. Baxknelue coau aaroMUHUS.
[IpMeHeHne antOMUHMS U €T0 COEIMHEHU.

Keaeso.

Crtpoenue aroma, (U3MUECKHE U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. [ eHeTHueckue
psanel Fe™? u Fe™.

Baxkneimme conu xkene3a. 3HaUEHHE JKelle3a M €ro COSAVHEHUN NI NMPUPOABl U HApOJHOTO
XO35MCTBA.

JdeMoHcTpaLUM.

OO6pa3ipl MIEIOYHBIX W IIEIOYHO3EMENbHBIX MeTaioB. OOpasiibl criaBoB. BiammogeiicTre
HaTpus, JUTHS M Kalbliud C BOAOW. B3aumopeiicTBue HAaTpus M MarHus € KHCIOPOJOM.
BsaumopeiictBue meramioB ¢ HemetauiaMu. [lomyuenue ruapokcuaos xenesa (1I) u (111).
JlaGopaTOpHBIE OMBITHI.

12. B3aumojencTBrEe pacTBOPOB KHUCIOT M cojed ¢ Metauiamu. 13. O3HakoMileHHEe C pylaMu
xene3a. 14. OxpammBaHME IUIAMEHM COJIIMU IIEJNOYHBIX MeETauloB. 15. B3aumopeiicTBue
Kanblud ¢ Bojou. 16.11omyuenne rujipokcuia Kaablys U UCCIETOBAHUE €r0 CBOMCTB.

17. TlonydyeHue THIPOKCHIA ATIOMHHHS U HCCIIeIOBaHUWE ero cBoucTB. 18. BzaumopeiicTBue
xenesa ¢ constHol kucioroil. 19. Ilonmydyenne ruapoxcunoB skenesa (II) u (II) u uzydenue mx
CBOMCTB.

IMpakruxkym 1. CBolicTBa MeTANI0B M UX coeauHenuii (3 1)’

1. OcymecTBiaeHre LENOYKHM XMMHUYECKUMX MpeBpamieHuii. 2. IlomydyeHne u cBoiicTBa
COCIMHEHHH MeTauioB. 3. PemeHne 5SKCIEpUMEHTANBHBIX 3a7a4 Ha paclO3HAaBaHUE W
nojlydyeHue coequHeHnid mMetayos.( 1 ITpu nByX4acoBOM IIaHMPOBAHUU MPOBOJIUTCS TOJIBKO
npakThyeckas pabora 3)

Tema 2. Hemerayibl (28 1)

OOmiasi xapakTepUCTHKAa HEMETAIIOB: TollokeHHue B llepuomnyeckoil cucreMe XHMHUYECKHX
anemenToB J[. V1. MenneneeBa,0c00€HHOCTH CTPOEHHUSI aTOMOB, 3JEKTpooTpHUIaTeabHocTh (D0)
KakMepa «HeMeTauIM4HOCTHY, psia 0. Kpucramimueckoe CTpoeHHE HEMETaNIOB — MPOCTHIX
BemiecTB. Atorponusi. dusznueckne CBOWCTBA HeMETaUIOB. OTHOCUTENBHOCTh MOHSATUN
«METAII» U «HEMETaJLD».

Bonopoa. Ilonoxenne Bomopona B llepmogmyeckoii cucreme Xumudeckux snnemeHtoB I, U.
MenpneneeBa. CTpoeHue aroMa U MoJIeKyJibl. PU3NYECKHEe U XUMUYECKHUE CBOMCTBA BOJIOPOJA,
€ro MoJIydYeHUE U IPUMECHECHHE.

Bona.

Crpoenne Monekymnbl. BogopoaHas xumudeckasi cBsi3b. OU3NYECKUE CBOMCTBA BOABL. AHOMAIUU
CBOMCTB BOAbL. ['mapodunpHble W TUAPOGOOHBIE BemecTBa. XUMHYECKHE CBONCTBA BOJIBI.
KpyroBopor Boasl B mpupone. Bomoounctka. Aospamuss Boabsl. beITOBBIE  (UIBTPEHL.
MunepanbHbie BOAbI. JucTuiminpoBanHas Bojia, €€ NOJy4YeHUEe U IPUMEHEHUE.

O0mas xapakTepucTHKA rajioreHoB.

Crtpoenue atoMoB. [IpocTbie BeliecTBa U OCHOBHBIE COEMHEHUS TAJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xjope, 6pome, ¢prope u oae. [IpuMeHeHne rajJoreHoB U X COCTMHEHUN B
HapOJHOM XO35HCTBE.

Cepa.



CtpoeHue aToma, alJIOTPOIHs, CBOMCTBA M MpUMEHEHHe pomOuyeckoit cepbl. Okcuibl cepsl (IV)
u (VI), ux nomydenue, cBoicTBa u nmpuMeHeHne. CepHasi KUCIOTa U €€ COJIU, X TPUMEHEHHUE B
HapoAHOM Xxo3stiicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.

A3oT.

Crpoenune atomMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BelleCTBA. AMMUAK, CTPOEHHE, CBOMCTBA,
nosrydeHue U npumeHenue. Coau aMMOHUS, UX CBOMCTBa M npuMmeHeHue. Oxcunpl azora (I1) u
(Iv).

A30THas KUCII0Ta, €e CBOWCTBA U MpUMeHeHre. HuTpatel 1 HUTPUTHI, pobiieMa UX coAep KaHUs
B CEJIbCKOXO035IICTBEHHON NPOIYKIIMH. A30THBIE yI00pEHUSI.

Dochop.

CrtpoeHue aToma, ajUIOTPOIUS,, CBOMCTBAa Oelloro M KpacHoro ¢ocpopa, UX NpPUMEHEHHE.
OcHoBHble coeauHenus: okcun ¢ocopa (V) u oprodocdopHas kuciaora, ¢ocdarsl.
docdopHbie yI0OpeHHUS.

Yraepon.

Ctpoenue atoma, alsIOTpONHs, CBOMCTBa Moaudukanuii, npumeHenue. Oxcuabl yrieponaa (II) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJlblIUT, CO/A, MOTAIll, UX 3HAUYEHUE B MPUPOJIE
U )KM3HM Y€JIOBEKa.

Kpemnuii.

CrpoeHune aroma, KpUCTAJUIMUECKUA KPEMHMI, €ro CBOMCTBAa M IpUMeHeHue. OKCHI KPEMHHUS
(IV), ero mpuponnbie pazHoBUAHOCTH. CHUIMKATHI. 3HaUYCHUE COCAMHEHUN KPEMHUS B )KHBOU U
HexXuBOW npuposie. [loHaTne o cunMKaTHON NPOMBIIUIEHHOCTH.

JdemoHcTpauuu.

OOpa3ipl rajJoreHoB — TMPOCTHIX BEIIECTB. B3aumMmopaeicTBHe TrajloreHOB € HaTpueM, C
anmoMUHMEM. BeITecHeHne xjiopom OpoMa WM MoJla U3 PacTBOPOB UX cosield. B3aumopeiicteue
CEpbI C METAJIJIaMH, BOJIOPOJIOM U KHCI0pooM. B3anMozelicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCIJIOTBI ¢ Meaplo. [lornomenne yriem pacTBOPEHHBIX BELIECTB WIM I'a3oB. BoccTaHoBieHHE
Meau u3 ee okcuza yrieM. O0pasibl IPUPOTHBIX COSTMHEHUH XJ0pa, cephl, pocdopa, yriaeposa,
kpeMHus. O6pa3ibl BaXKHEUIINX JJI1 HAPOJIHOTO XO3sHCTBa Cysb(aToB, HUTPATOB, KApOOHATOB,
dochartos. OOpasibl cTEeKIIa, KEPAMHUKH, [IEMEHTA.

JlaGopaTopHbIie ONbITHI.

20. ITomyuyenue u pacno3zHaBanue Bogopoaa. 21. MccinegoBaHne MOBEPXHOCTHOTO HATSHKEHUS
BOAbI. 22.PacTBOpeHue nepMaHraHaTta Kajaus WIM MEIHOTo Kynopoca B Boje. 23. ['maparauus
o0e3BoxkeHHOT0 cynbhara menu (I1). 24. M3roToBrieHne rurcoBOro OTIEYaTKA.

25. O3HakoMJIEHHE C KOJUIeKIUeH OBITOBBIX (uiabTpoB. 26. O3HAKOMJIEHHE C COCTaBOM
MHHEpanbHOM BoAbl. 27. KauecTBeHHas peaknus Ha ranoreHua-uoHsl. 28. [lomydeHue u
pacno3HaBaHue kuciopona. 29. I'openue cepsl Ha Bo3nyxe u B kuciopoze. 30.CpoiicTBa
paz0aBiieHHON cepHOU KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3HaBaHue comei
ammoHus. 33. CaoiicTBa pa30aBiIeHHOM a30THOW  KucinoTel. 34. BzaumopeiictBue
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Meapto. 35. ['openme docdopa Ha BO3ayxe U B
kucinopoze. 36. PacnoznaBanue Qocdaron. 37. 'openue yras B kuciopozae. 38. Ilomyuenue
YTOJBHOM KUCJIOTHI U U3y4eHue ee cBouCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruipokapOonara Hatpus. 41. [lonyyeHne KpeMHEBOW KHCIIOTHI U U3YUYEHUE €€

CBOMCTB.
IpakTukym 2. CBoiicTBa coeuHeHuii HemeTaLioB (3 1)’

1. Pemenue skcnepuMeHTanbHBIX 3amad no Teme «lloarpynma ramoreHoB». 2. Pemienue
SKCIEPUMEHTANIbHBIX  3amady  1mo teMe  «lloarpynma  kuciopoma». 3.  Pemenue
AKCIEPUMEHTANbHBIX 3adau 1o Tteme «lloarpynma azora». 4. PemieHue sKcnepuMEHTaTbHBIX
3amau o Teme «Iloarpynma yriepoaay». 5. [lonyuenue, cobupanue u pacrio3HaBaHHUE Ta30B.



(1 Ilpu nByX4acoBOM IUIAHUPOBAHUU MPOBOJATCS TOJBKO MpaKTUYecKue padoTsl 1, 2 u 5)

Tema 3. O60011eHHe 3HAHUI IO XUMHUHM 32 KYPC OCHOBHO# 1IKO0JbI. [loaroroska

K rocyaapcrseHHoi urorosoi arrecranuu (F'MA) (12 v)

[Tepuonnueckuit 3axkoH u Ilepuoauueckas cucrema xumuueckux 3nemeHToB 1. . Menneneesa.
Ou3NUeCKHii CMBICT TOPSIKOBOIO HOMEpAa »JJIEeMEHTa, HOMEPOB TMepuoja | TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWMCTB AJIEMEHTOB U MX COEJIMHEHUN B MEpUOJAX W IpyMNmax B
CBETE MPEACTABICHUIN O CTPOEHUH ATOMOB JJIEMEHTOB.

3HaueHHE MNEPUOAUYECKOTO 3aKOHA. BuAbl XUMHUYECKHUX CBA3€H M THUIBl KPUCTAIUIMYECKUX
peuieTok. B3auMocBsi3p cTpoeHust U cBOMCTB BelecTB. Kiaccudukanus XUMHUUECKUX peakuuil
0 Pa3JIMYHBIM MPU3HAKAM (YHCIIO U COCTAB PEarupyromux U 00pa3yronuxcs BEIeCTB; HATHINe
rpanunbl  pasaena  ¢as; TemioBod AP EKT; W3MEHEHHE CTENEHEH OKHCICHUS aTOMOB;
MCIIONIb30BAaHUE KaTallM3aTopa; HampaBieHHe MporekaHnus). CKOpOCTh XMMHUYECKUX pPEaKUuid H
(dakTopel, Bhusomme Ha Hee. OOpaTUMOCTh XMMHUYECKHX PEaKIUid W CHOCOOBI CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHSI.

[Ipocthie u cioXHBIE BemecTBa. MeTauibl U HEMETAJUIbl. | @HeTHUYecKHe psabl MeTalla,
HEMeTaula U nepexogHoro Metama. OKCHUABIM  TUAPOKCHIBI (OCHOBAHUS, KHUCIOTHI,
amdoTepHbIe THAPOKCHIBI), cou. VX cocTas, kinaccudukaius u o01me XMuMUIeCKIe CBOMCTBA B
CBETE TEOPUHU BJIEKTPOJIUTUYECKON JUCCOLIMAIIH.

4. TemaTndeckoe NJIAHUPOBaHUE



YpPOK

Paznen, Tema ypoka

Konnue
CTBO

qaCoB

Jlata
MPOBEICHUS

I1J1aH

¢bakr

IIpumeyanue

Ob6opynoBanue
TOYKa POCTa




BBenenue. QO0masi xapakTepucTuKa XUMHUYECKHX 104
3JIEMEHTOB M XuMHYeckux peakumii. llepuonnuyeckuii
3aKOH U MepuoanvYeCKasg CHCTEMAa XUMHNYECCKHUX
anemenToB JI.M.MeHaesieeBa.
1 BBOHBIN HHCTPYKTaX MO TEXHUKE OE30MaCHOCTH. 1 5.09
XapaKTepI/ICTI/IKa XUMHNYECCKOT'O 3JICMEHTA Ha OCHOBAHHUH €TI0
nonoxenus B Ilepunogudeckoit cucreme /1. 1. Menneneesa
2 CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHMI 1 COJICH B CBETE 1 7.09
TEOPHUH AIEKTPOJIUTUUECKOIN AUCCOLIMAIIUN U OKHUCIICHUSI-
BOCCTAaHOBJICHUA
3 AMdoTepHbIE OKCUABI U THAPOKCUTBI 1 12.09 Hab6op nocyzer
XUMPEAKTUBBI
4 [Tepuonuueckuii 3akoH u [lepuoanueckas cucrema /1. 1 14.09
N. MenaeneeBa B CBETE YUEHHUS O CTPOEHUH aToMa
5 Xumuyeckasi OpraHu3aiys KUBOU U HE)KMBOW MPUPOIbI 1 19.09
6 Knaccudukanus XuMUUecKux peakiui o pa3audyHbIM 1 21.09
OCHOBaHUSIM
7 [ToHsiTHE O CKOPOCTH XMMHUYECKOU PEaKIIHH. 1 26.09 HaGop nocyas!
Karanusaropsr XUMPEAKTUBBI
8 O0o01IeHre U cucTeMaTH3alus 3HaHUH| TI0 TeEME 1 28.09
«BBenenue»
9 KonTtpoubnas paboraNel no reme «BBenenue» 1 3.10
10 Pemenue 3amau no teme «BBenenuey 1 5.10
Tema 1. MeTasuibl 184
11 [Tonoxenue snemenToB-MeTaysI0B B [lepuonnueckoit 1 10.10
cucreme /1. . MenneneeBa 1 0COOEHHOCTH CTPOECHHUS
ux aToMoB. Pu3nueckue cBoMcTBa MeTauioB. CIuiaBbl
12 XUMHUYECKUE CBOKWCTBA METAJLJIOB 1 12.10 Ha6op nocy ;s
XUMPCAKTUBBI
13 Mertamnsl B ipupoje. Oomue crocoObl UX MOTyYeHUs 1 17.10
14 Pemrenne pac4eTHBIX 3a71a4 C IIOHATUEM MACCO8ASL Q05 1 19.10
8b1x00a NpodyKkma
15 [TonsTHE O KOPPO3UU METAJIIOB 1 24.10
16 [IenouyHble MeTAIIBL: O0IIas XapaKTepUCTUKA 1 26.10 Ha6op nocyzsr
XUMPECAKTHUBBI
17 CoenuHeHNs MIETOYHBIX METAJLIOB 1 7.11
18 [IlenoyHO3eMenbHbBIE METAILIBL: 0011asi XapaKTepUCTUKa 1 9.11




19 CoenuHeHus MEI0YHO3EMETbHBIX METAJIIOB 1 14.11
20 ANIOMUHUIN — IEpEeXOIHBIN 1eMeHT. Duznueckue u 1 16.11 HaGop nocywr ,
XUMUYECKHE cBOWCTBA amoMuHus. [loyyenue u XUMPCaKTUBBI
MIPUMEHEHUE ATTFOMHHUS
21 CoelMHEHUS aJTFOMUHUS — 1 21.11
OKCHJI ¥ THIPOKCH/I, X aM(bOTEPHBIN XapaKTep.
22 IIpakTnyeckas padora Nel 1 23.11 Ha6op mocymsr ,
OcyuecTBiIeHNE HENOYKH XMMHUYECKUX MpPEBpalleHUu XUMPEAKTHBBL
23 XKenezo —snement VIIIrpynmnsl no604HOM MOATPYMIIBL. 1 28.11 Habop nocynsr ,
DuU3NYECKHE U XMMUYECKUE CBOMCTBA KeTe3a. XHUMPEAKTHBBL
HaxoxneHnue B npupoe.
24 Coenunenus xxemnesa +2,+3 ux KaueCTBEHHOE OIpeIeTICHUE. 1 30.11
Ienetnueckue psapl Fe Zu Fe .
25 IMpakTuyeckas padora Ne2 1 5.12 HaGop mocypt ,
ITosry4eHne U CBOMCTBA COCIMHEHHI METAILIOB XUMPEAKTHBBI
26 IIpakTHyeckast pabora Ne3 1 7.12 Habop nocyzp! ,
PenreHne SKCIIepUMEHTANTBHBIX XUMPEaKTHBBI
3aj1a4 Ha PAcIO3HABaHKE U TOJyYCHHE COCTUHECHUI
METaJIOB
27 O00011eHrE 3HaHU 10 TeMe «MeTaIby 1 12.12
28 Konrpoabnas pa6ora Ne2 o teme «MeTamibhy 1 14.12
Tema 2. HemeTtauibl 284
29. | O0mas xapakTeprucThKa HEMETaIOB 1 19.12
30 OO01e XMMUYECKHE CBOMCTBA HeMeTau10B. HemeTaiuisl B 1 21.12
OPHPOJIE U CHIOCOOBI UX MOTYUCHUSI
31 Bonopon 1 26.12
32 Boga 1 28.12
33 l"anmorensl: o01as xapakTepucTuKa 1 9.01 «Onpenenenue
COZIEPIKAHUS
34 CoenuHenus raJJoreHOB 1 11.01 XJIOPH/I-HOHOB B
MUTHEBOMN
Boje»,JlaTamk
XJIOPH/I - HOHOB
35 Kucnopon 1 16.01
36. | Cepa, ee pu3nueKue 1 XMMUYECKHE CBOMCTBA 1 18.01
37. CoennHeHus cepbl 1 23.01
38. CepHas KUCIIOTa Kak 3JIEKTPOJIUT U €€ COJIH 1 25.01 Habop nocynsr ,
XUMPCAKTHUBBI
39. Cepnas kucnora kak okuciurensb. Ilonydyenne n 1 30.01

MIPUMEHEHNE CEPHOM KUCIIOTHI




40. | lIpakTuueckas padora Ned Perienue 1.02 HaGop nocysr ,
JKCIIEPUMEHTAIbHBIX 3a1a4 0 Teme «lloarpynmna XUMPEAKTUBLI
KHUCJIOPOJIay

41. A30T U ero cBOKCTBa 6.02

42. | AMMmuak ¥ ero coequenus. Conu aMMOHUS 8.02 JTaGopaTopHbiit

OIIBIT
«OCHOBHEBIE
CBOIICTBa aM-
MHaKa, TaTIuK
3JIEKTPOIIPOBOJT
HOCTHU

43, OKkcunsl a3oTa 13.02

44. | A30THas KUCJIOTa KaK 3JICKTPOJIUT, €€ MPUMCHECHHE 15.02

45. A3OTHas KUCJIOTa KaK OKUCIIHTENh, €€ MOTydeHUE 20.02 Onpenencuue

HUTpAT —MOHOB
IUTaTCIbHOM
pacTtBope,
JaTYUK-HUTpAT
HMOHOB

46. | ®ochop. Coequnenus docdopa. [lonsarue o 22.02
(hochopHBIX yI0OpeHHSIX

47. | Yroepoxn 27.02

48. Oxkcubl yriaepoaa 29.02 HaGop mocy;sr ,

XUMPCAKTHUBbI

49. YronbHasg KUCI0Ta U €€ COJH. 5.03 Hab6op nocyasi ,
’KecTtkocTh BOMIBI M CIOCOOBI €€ YCTPaHEHUSI XHMPEaKTUBBI

50. Kpemuuii 7.03 KOJUTEKIIHS

51. CoenvHeHUs KPEMHHUS 12.03 KOJUTCKIIHS

52. CunukaTtHasi IpOMBILUIEHHOCTb 14.03

53. IIpakTuyeckas pa6ora NeS Pemienue 19.03 Hab6op nocyasr ,
JKCIIEPUMEHTANIBHBIX 3a1a4 1o Teme «lloarpymma azora XAMPCAKTUBBI
U yTIepojia»

54. | IlpakTu4yeckasi padbora Ne6 21.03 Habop nmocynsr ,
[Tonyuenue, cobupanue u pacro3HaBaHUE ra30B XUMPEaKTHBBI

55. O600menue o reme «Hemeranmmbny 2.04

56. | KontpoJsbHas padora Ne3 o reme «Hemeranmibny 4.04




Tema 3. O6001IeHUEe 3HAHNI 10 XUMMH 32 KypC
OCHOBHOH MK0JbI. ITIoAroTOBKa K HTOrOBOIi
arrecrauuu ('KA)

124

57. [Tepronuueckuii 3akoH u [lepuoanueckas cucrema 1 9.04
. Y. MeHieneeBa B CBETE TEOPUM CTPOCHUSL aToMa

58. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX 1 11.04
COCIMHEHHI B TIEPHOJIaX U IPYIINAX B CBETE
MpEJICTaBJICHUN O CTPOCHUU aTOMOB JIEMEHTOB.
3unauenue [lepuoanyeckoro 3aKkoHa

59. Buzbl XuMu4ecKux CBA3€H U TUIIBI KPUCTAIUTMYECKHUX 1 16.04
penieTok. B3anMocBsi3b CTPOEHUSI U CBOMCTB BEIIECTB

60. Krnaccudukanus XuMHYECKUX peakIui Mo pa3IudHbIM 1 18.04
MIPU3HAKAM.

61. CKOpOCTh XMMHUYECKUX PEAKIUI 1 23.04

62. Knaccudukanus HeOpraHM4eCKuX BEIISCTB 1 25.04
CBOMCTBa HEOPraHMYECKUX BEIIECTB

63. ['eneTnueckue psiabpl MeTaa, HEMETaUIA U 1 30.04
MEePEeXOHOTO METaJIJIa

64. Tpenunr-rectupoBanue no Bapuantam ['MMA npouuibix 1 7.05
JIET U IEMOBEPCUH

65. [IpomexyTrodHas arrecTanus B (hopMe KOMITIEKCHON 1 14.05
KOHTPOJIBHOM pabOTHI

66. | Pemenue pacueTHbIX 3a11a4. 1 16.05

67. Pewrenne pacueTHbIX 3a1a4. 1 21.05

68. O00011IeHIE U CUCTEMAaTU3aLUs 3HAHUI 1 23.05
Hroro: 684

YYEBHO-METOAUYECKHUE CPEACTBA OBYYEHUA

I Jluteparypa

OcHoBHaA




[u—

['ocymapcTBeHHBIN CTaHIApT OCHOBHOTO 00mero odpazoBanust mo xumum 2019r. .
Cooprnux nopmamusHnvix 0okymenmos. Xumus / Coct. 2.J1. JInenpos, A.I'. Apkaases. —
M.: [Ipocda, 2019.

2. [IpumepHas mporpamMmma OCHOBHOTO o00Immero ooOpasoBanuss 1o XuMmMuu. . COopHuk
HopmamusHvlx Ooxkymenmos. Xumusi / Cocrt. D.JI. Jduempor, A.I'. ApkaapeB. — M.:
Hpoda, 2020.

3. [Ilporpamma kypca xumum s 8-11 kiaaccoB o0meo0pa3oBaTEIbHBIX YUPEKICHUMN.
Astop nporpammsl O.C. I'abpuensn. 2019

4. Tabpuenan O. C. Xumus. 8,9 kiacc: YueOHUK A5 00111e00pa30BaTeIbHbIX YUPEKICHUH.
M.: Ipoda, 2006 — 2020 .

5. Tabpuensu O. C., fdmyxoBa A. B. Xumus. 8 xin. ba3ossiii ypoBeHb: Metoanueckoe
nocobue. - M.: Ilpoda, 2020.

6. T'abpuensn O.C., OctpoymoB WN.I'.. HacronbHas kaura yuutens. Xumus 8 ,9xiacc.- M.:
Hpoda 2019

7. Tabpuensn O.C., OctpoymoB N.I'. Xumus 8,9 kmacc. Meronnueckoe nocodue. — M.
Hpoda:2019.

8. Ta6puensn O. C., ILH. bepe3kun, A.A. YmakoBa u Xumus. 8,9 knacc: Konmponvusie u
nposepounvle pabomwi Kk yueonuxy O.C. ['abpuensana «Xumus. 8» /. — M.: [Ipoda, 2019.

JlonmoJHuTENbHAS JIUTEPATYPA

1. CoOopHuK 3a/1a4 110 XUMHH
2. CrpaBOYHUKHU IO XUMUHU
3. DHnukiIoneaus mo XUMHUH
4. Artnac o XUMHHA

I1. MyJabsTHMeauiiHbIe TOCO0HNs U pecypchl ceTn UHTEepHeT

MyJabTHMeaMA.

1. CD Xumus (8-11 xnacc). BupryanbHast n1abopatopus. Y4eOHOE 3JIEKTPOHHOE M3JaHUE:
Jlaboparopus cuctem mynaptumenua Map I'TY, 2014.

2. CD «Xumus obmmas i Heoprauuueckasy. JIaGopaTopus cucTeM MyJIbTUMeHA. — Momkap-
Ona:MapI'TV, 2011.

3. CD «bonbmas suiuknonenus Kupnina u Medoaus» — M.: Ilpocsemenne, 2011.

HNHTepHeT-pecypcebl:

Xumudeckas dHIUKIoneaus - http://www.xumuk.ru/ -

Ornucanusi XMMUYECKUX BEIIECTB M OTpaciei Hayku- http://chemistry.narod.ru/
AnTopuTMBI perieHus 3anad - http://www.alhimikov.net/

Tecter mo xumuu- http://schoolchemistry.by.ru/

Buneo-onpiTel mo xumuu - http://chemistry-chemists.com/

Enunas komnekuus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. - 111 (Habop HU(POBBIX
pecypcoB k yueoHukam O.C. ['abpuensna)

A i


http://schoolcollection.edu.ru/

7. YueOHble MaTepuansl cioBapu Ha caiite «Kupumt u Medonuit» - www.km.ru/education

8. DnektpoHHas 6mbmuoreka - http://www.chem.msu.su/rus/elibrary/ -

9. ®enepanbHBIN HHCTUTYT NMEAATOTHUECKUX U3MEpeHuit - http://www.fipi.ru

10. IToptan ®UIIU —http://www.ege.edu.ru

11. TTopran EI'D (uapopmarmonHoii mouepxku EI'D) - http://www.probaege.edu.ru
ITopran Equnslii 5x3aMeH

12. ®enepanbHbIi EHTP TeCTUPOBaHUs.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Marepuaiisl kK ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3/1aH CaiT, ObLIN
OIyOJIMKOBaHHKI B JKypHaie « XuMus». ABTOpaMu caiita rnpojienana 0ombias padboTa 1mo
CHUCTEMATU3UPOBAHUIO Ta3€THBIX CTATEH C YUETOM IMIKOJBbHON y4eOHOM MpOorpaMMbl 1O

npeamery "Xumua" - http://him.1september.ru/urok/-
14. IleHTp MUCTaHIIMOHHOTO 00pa3oBaHus - www.edios.ru

PaGouas mporpamMma He UCKITIOYAeT BO3MOKHOCTH MCIOJIb30BaHUs JPYTrol JIUTEpaTyphl B
pamkax TpeboBaHuii ['ocynapcTBEHHOTO CTaHAapTa 10 XUMHUU

Peanmusanus naHHOM MpOrpaMMbl €CTECTBEHHO-HAYyYHOM HAIPABICHHOCTH  IIPEIyCMaTpUBAET
ucrnosb3oBanue oobopynosanus Llenrpa «Touka pocTay.

1. Obmuee obopynoBanue (puszuka, XuMusi, OUOIOTHS):

e [udposas nadboparopus yuenudeckas (pusmxa, Xumus, OUOJIOTHS).
o Kowmrutekt mocynsl m 00OpyNOBaHUS ISl YYCHWYECKUX OMNBITOB ((M3MKa, XUMHUS,
OHoIOoTHS).
2. XuMmus:

e JleMoHCTpalrioHHOE 000PYIOBaHHUE.

o KoMmmiektT XMMHYECKUX PEaKTUBOB.

o Kowmmnekr komnekuuii («Bonoknay, «MeTamisl U criaBbl», «[Ilmactmacchby, HAOOPBI 1
MOJIETTUPOBAHUS CTPOCHUS HEOPTaHUUECKUX BEIIECTB)


http://him.1september.ru/urok/

