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Pabouasa nporpamma no xumum B 8-9 Knacce.

Konunuectso yacos B Hegento - 2 yaca

KonunuectBo yacoB B roa - 68 4acos B COOTBETCTBMM C FOA0BbIM KasieHAAPHbIM rpadmkom OY
YpoBeHb n3yyeHua y4yebHoro matepunana — 6a3oBbii.

Pabouas nporpamma CocCraB/ieHa Ha OCHOBe:

depepanbHoro 3akoHa «06 ob6pasoBaHmu B PP» 01 29.12.12 roaa Ne273-93;

dPepnepanbHbIM  rOCY[APCTBEHHBIM — 00pa3oBaTelbHbIM  CTAaHAAPTOM  OCHOBHOro  obuero
obpa3zoBaHusA, yTBep:KAEHHbIM MNMprnKazom MunHobpHaykmn Poccmum ot 17.12.2010 N 1897 (pea. ot
29.12.2014) "O6 yTBepxaeHnn deaepanbHOro rocyaapcreeHHoro obpasoBaTesibHOro cTaHaapTa
OCHOBHOrO 0bulero obpasosaHua" (3apeructpuposaHo B MuHtocte Poccum 01.02.2011 N 19644);
ObpasoBaTtenbHoi nporpammoit MOY CLL Ne 48 r.CapatoBa Ha 2022-2023 y4yebHbIn rog;
YuyebHbim nnaHom MOY CLU Ne 48 r.CapatoBa Ha 2022-2023 yyebHbili roa;

ABTOPCKOM Nporpammbl Kypca xumun ansa 8 - 9 Knaccos 0611eo6pa3oBaTesibHbIX YUPEKAEHUN,
AonyueHHon MuHuctepctBoMm 06pa3oBaHuA M Hayku Poccuiickor ®Pepepauun.  ABTOpbI:
H.E.KysHeuosa, WN.M.TutoBa, A.HO.}ermn (Mporpammbl no xumumnm ana 8 — 11 Knaccos
obleobpasoBaTenbHbIX yupexkaeHuin/MNoa pea. H.E.KysHeuoson. — M.: BeHTtaHa-Ipad, 2020r. -
128c.) YpoBeHb — 6a308BblIl

depnepanbHOro nepeyHAa y4yebHWMKOB, PEKOMEHAYEMbIX K MCMNOAb30BAHWIO MpWU peanvsauum
MMEIOLLMX TOCYAaPCTBEHHYIO aKKpeanUTaumto obpasoBaTebHbIX NPOrpamm HayanbHOro obuiero,
ocHoBHOro obuero, cpeaHero obuero obpasosaHuma Ha 2022/2023 yyebHbil rog,

Paboyasa nporpamma opueHTUPOBaAHa Ha UCMO/1b30BaHMA y4eOHMUKOB:

H.E.KysHeuoBa, W.M.TutoBa, H.H.Napa «Xumua. 8 Knacc». YUebHUK Ana  yyawmxcs
obuieobpaszoBaTenbHbix yupexaeHuin. M.: 000 Uspatenbckuii ueHTp BeHTtana-Mpad, 2020 roa n
H.E.KysHeuoBa, W.M.TutoBa, H.H.Napa «Xumuna. 9 Knacc». YyebHUK [Onsa  ydalmxca
obuleobpaszoBaTenbHbIx yuperkageHnin. M.: 000 MN3paTtenbckuii ueHTp BeHtaHa-Mpad, 2020 ropa,

LIENN:

U3yyeHue xumuu e ocHOBHOLI WKone Ha 6a3080M ypoeHe HaANpPasseHo Ha docmuiceHue
cnedyrowux yeneii:

OCBOEHME BaXXHeMWLWMUX 3HAHMU O XMMUYECKOM CMMBOJINKE, XMMUYECKNX MNOHATUAX, d)aKTaX,
OCHOBHbIX 3aKOHaX 1 TEOPUAX;,

oBlageHune ymeHmamum Habn 04aTb XUMHUYECKNE ABNEHNA, NPOBOANTD XUMUYECKUI KCNEPUMEHT,
a TaKXe YMEHNAMU NPON3BOANTDL PACHETbl Ha OCHOBE XMMUYECKUX d)opmyn Bewects n ypaBHEHMl‘a
XUMUYECKUX peaKu,Mﬁ;

pasBuTME NO3HaBaTe/NbHbIX WMHTEPECOB M WMHTENNEKTyasbHbIX cnocobHocTeid B npouecce
YCBOEHMA XMMUYECKUX 3HAHUIN U NPOBEAEHUA XMMUYECKOTO 3KCMEPUMEHTA; CAMOCTOATENBHOMO
npuobpeTeHna HOBbIX 3HAHWM MO XMMWUW B COOTBETCTBMM C BO3HWMKAOWMMWU MKU3HEHHBIMM
notpebHocTAMY;

BOCnNUTaHue y6e)+(,£l|eHHOCTVI B MO3HAaBAaeMOCTU XMMWUYECKOM COCTaBﬂﬂPOU.Leﬁ KapThUHblI MWPa,
OTHOLWEHNA K XUMUU KaK K INTEMEHTY OGLLI,G‘-IGJ'IOBG‘-IGCKOVI KYNnbTypbl;

NpUMeHeHMe MNOJIyYEeHHbIX 3HAHMKW U YMEHUW 018 XMMMUYECKU FPAaMOTHOTO WCMOJ/Ib30BaHUSA
BEWECTB M MATepPManoB, NPUMEHSeMbIX B ObITy, CE/IbCKOM XO3fWCTBE M Ha NPOM3BOACTBE,
peleHna NPaKTUYEeCKUX 33434 NOBCEAHEBHOM KMU3HU, NpeaynpexaeHnn ABeHUIN, HaHOCALMX
BPe/ 340PO0BbI0 YENOBEKA M OKPYIKatoLWel cpee.

TPEBOBAHUA K YPOBHIO NOATrOTOBKU
BbINyCKHUK HayuUTca:



XapaKTepu3oBaTb OCHOBHbIE METOAbl NO3HaHUA: HAabAOAEHWE, U3MEPEHME, IKCMEPUMEHT;
ONMCbIBaTb CBOMCTBA TBEPAbIX, }KUAKNX, Ta3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE
NpU3HaKu;

PaCKpPbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUIN KaTOM», K MONEKYNA», KXXUMUYECKU
9N1EMEHT», KNPOCTOE BELLECTBOY, KC/IOXKHOE BELLECTBO», KBA/IEHTHOCTbY», KXXMMMUYECKan
peakuma», UCNOoNb3yA 3HAKOBYHO CUCTEMY XUMUU;

PacKpbIBaTb CMbIC/1 3aKOHOB COXPAaHEHWA MaCCbl BELLECTB, MOCTOAHCTBA COCTaBa, aTOMHO-
MOIEKYNAPHOM TEOPUU;

Pa3NMYaTb XMMUYECKME U GUSUYECKUE ABNIEHUS;

Ha3blBaTb XMMUNYECKME I1EMEHTDI;

onpeaenaTb COCTaB BELLECTB MO UX Gopmynam;

onpeaenaTb Ba€HTHOCTb aTOMa 3/1IEMEHTa B COEAUHEHUAX;
onpeaenatb TUN XMMUYECKMX PeaKkLmii;

Ha3blBaTb MPU3HAKM U YCAOBUA MPOTEKAHUA XMMUYECKUX PeaKLUiA;

BbIABJ/IATb MPU3HAKWN, CBUAETE/NIbCTBYHOWNE O NPOTEKAHUN XMMUYECKOM peakuunun npu
BbIMO/IHEHUU

XMMMUYECKOro OnbITa;

COCTaB/ATb GOPMY bl BUHAPHBIX COEAUHEHWI;

COCTaB/IATb YPABHEHUS XMMUYECKUX PEaKLUIA;

cobntogatb npasmaa 6esonacHom paboTbl NpU NPOBEAEHUN OMbITOB;
no/b30BaTbcA 1abopaTopHbIM 060PYyA0BaHMEM M NOCYA0M;

BbIYMCIATb OTHOCUTE/IbHYIO MONEKYNSPHYIO U MONSIPHYIO MacChl BELLECTB;
BbIYMC/IATb MACCOBYHO A,0/1H0 XMMUYECKOTO 3/1EMEHTA No Gopmyne CoeaUHEHUS;

BbIYMCATb KONMYECTBO, 0OBEM MU MaACCy BELLLECTBA MO KOANYecTBy, 06bEMy, Macce peareHToB
WAV NPOAYKTOB pPeakLmu;

XapaKTepun3oBaTb GpU3NYECKME M XMMUYECKME CBOMCTBA NPOCTbIX BELLECTB: KUCN0POAa U
BOAOPOAa;

nony4yaTb, cobupaTb KUCNOPOA U BOAOPOS;

pacno3HaBaTb OMNbITHbIM MNYTEM ra3o0bpasHble BELLECTBA: KMC/IOPOA, BOAOPOS;
pacKpbIBaTb CMbICN 3aKOHA ABOrazpo;

PaCKPbIBaTb CMbIC/ MOHATUMN «TEN0BOM 3GDEKT peakunm», KMONAPHbIN 06 BEMY;
XapaKTepn3oBaTb GpU3NYECKME U XMMUYECKME CBOMCTBA BOAbI;

PacKpbIBaTb CMbIC/1 MOHATUA KPACTBOPY;

BbIYMNCNATb MaCCOBYHO 4010 paCTBOpéHHOFO BelecTtBa B pacCTBoOpeE;



NPUroTOBAATb PACTBOPLI C onpeaesIEHHOM MAacCOBOM A0N€el PacTBOPEHHOIO BELLECTBA;
Ha3bIBaTb COEAUHEHUA N3YYEHHbIX KN1ACCOB HEOPraHUYECKNX BELLECTB;

XapaKkTepu3oBaTb PUIMYECKNE U XMMUYECKNE CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKUX
BELLECTB: OKCUA0B, KUC/IOT, OCHOBaHWM, conei;

onpeaenatb NPUHAANEKHOCTb BELLECTB K ONpeaenEéHHOMY KNaccy COeamMHEeHNN;
COCTaB/ATb GOPMY/Ibl HEOPraHNYECKUX COeAUHEHUI N3YHEHHbIX K1acCoB;

NPOBOAMTL OMNbITbl, NOATBEPKAAOLLME XMMUYECKME CBOMCTB M3YYEHHbIX K/1accoB
HeopraHM4YeCcKMX BELLECTB;

Pacno3HaBaTb OMbITHbIM NYTEM PacTBOPbI KUC/IOT U LWEN0Yeir N0 U3SMEHEHMNIO OKPACKM
NHAMKATOPA;

XapaKTepn3oBaTb B3aMMOCBA3b MeXAyY KacCaMn HEOPraHUYeCKUX COeaNHEHUN;
packpbiBaTb cMbicn [epuoanyeckoro 3akoHa . N. MeHaeneesa;

06BACHATD PU3NYECKUI CMbICT aTOMHOTO (NOPALKOBOro) HOMEPA XMMUYECKOTO 31IEMEHTA,
HOMepoB rpynnbl U Nnepuoaa B MNepuoanyeckori cucteme . N. MeHaeneesa;

0b6BbACHATL 3dKOHOMEPHOCTU N3MEeHEHNA CTPOEHMA aTOMOB, CBOWCTB 3/IEMEHTOB B npeaenax
MaZblX NEPUOOOB U rNaBHbIX noarpynmn,

XapaKTepM3oBaTb XMMUYECKNE 3NEeMEHTbI (OT BOAOPOAA A0 KabLMA) Ha OCHOBE MX NOJIOXKEHUSA B
Mepuoanyeckomn cucteme . V. MeHaeneesa 1 ocobeHHOCTEN CTPOEHMA UX aTOMOB;

COCTaB/ATb CXeMbl CTPOEHMA aToMoB NepBbix 20 aniemeHTOB Mepuoandeckoi cuctemol 4. .
MeHpeneesa;

PaCKpbiBaTb CMbIC/ MOHATUN «XUMUYECKas CBA3b», K3NEKTPOOTPUNLATE/NIBHOCTDY ;

XapaKTepu3oBaTb 3aBUCUMOCTb GU3NYECKUX CBONCTB BELLECTB OT TUMNA KPUCTANINYECKOM
pPEeLWeTKN;

onpegenAaTb BUA XMMUWYECKOM CBA3M B HeOopPraHN4YeCknx coeanHeHunAx;

M306parxKaTb CXeMbl CTPOEHMA MOJIEKY/ BELLLECTB, 0O0Pa30BaHHbIX Pa3HbIMW BUAAMMU XUMUYECKUX
cBA3en;

PaCKPbIBaTb CMbIC/I MOHATUIA KMOH», KKATUOH», KAHUOH», KINIEKTPONUTbI», KHEINEKTPOAUTbIY,
«3N1EKTPOSIUTUYECKAA ANCCOLMALMNAY, KOKUC/TUTENBY, KCTENEHBOKUCIEHUNA», KBOCCTAaHOBUTE/bY,
«OKUC/IEHUE», «BOCCTAHOBAEHUNEY;

onpeaenATb CTeNeHb OKUCAEHUA aTOMA 3/1IEMEHTA B COeANHEHUN;

PacKpbIBaTb CMbICN1 TEOPUM SNEKTPOUTUHECKOM AMCCoLMaLNY;

COCTaB/IATb YPABHEHWUSA INEKTPONUTUYECKON ANCCOLMALNN KUCNOT, LLLeNoYeRn,coner;
06DBACHATbL CYLLHOCTb NPOLEcca 3NEKTPONUTUYECKOWN ANCCOLMALUM U PEAKLUUI MOHHOTO 06MEHa;
COCTaB/IATb NOJIHbIE U COKPALLEHHbIE MOHHbIE YPAaBHEHMUA peaKkunmn obmeHa;

onpeaenATb BO3SMOMXKHOCTb NPOTEKAHUA peakL i MIOHHOrO 06MeHa;

NPOBOAMUTb PeaKLMn, NOATBEPKAAOLWME KaUeCTBEHHbIM COCTaB Pa3/INYHbIX BELLECTB;
onpeaenATb OKUCAUTENb U BOCCTAHOBUTENb;

COCTaB/IATb YPAaBHEHWUA OKMCANTENIbHO-BOCCTAHOBUTE/IbHBIX PEAKLMI;

Ha3blBaTb GAKTOPbI, BAUAIOLLME HA CKOPOCTb XMMUYECKOW PeaKkLunu;

KnaccupuumMpoBaTb XMMUYECKME PEaKLLMMN MO Pa3INYHbIM NPU3HAKaM;

XapaKTepn30BaTb B3aMMOCBA3b MEXKAY COCTaBOM, CTPOEHMEM M CBOMCTBAMMU HEMETA/NIOB;

NPOBOAUTL ONbITbl NO MNOYYEHMIO, COBUPAHUIO U U3YUYEHUIO XMMUYECKUX CBOMCTB ra3006pa3HbIx
BELLECTB: YI/IEKUCNOrO ras3a, aMMM1aKa;

pacno3HaBaTb OMbITHbIM MNYTEM ra3o0bpasHble BELLECTBA: YI/IEKMC/bIV Fa3 U aMMUaAK;

XapaKTepmn3oBaTb B3aMMOCBA3b MeX Yy COCTaBOM, CTPOEHNEM U cBOMCTBAMM MeTaNnNoBs,



Ha3blBaTb OpraHMYeCcKme BeLecTsa no ux Gopmyne: MeTaH, 3TaH, STUAEH, METAHO/, 3TaHO,
rMULLEPUH, YKCYCHAs KUCN0Ta, aMUHOYKCYCHasa KMCNOTa, CTeapMHOBasA KMCNOTa, O/IeMHOBaA
KMUCNoTa,

rN0KO033;

OLEeHUBATb BAMAHNE XMMUYECKOTO 3arpsA3HeHMA OKPY»KatoLLen cpeabl Ha OpraHnU3m Ye/I0BeKa;
rPaMoTHO 06paLLaThCA C BEWECTBAMM B MOBCEAHEBHOMN KU3HMU;

onpeaenatb BO3MOXKHOCTb NPOTEKaHUA peakLMii HEKOTOPbIX NpeacTaBuTenen opraHnYeckmnx
BELLECTB C KUCN0POAOM, BOAOPOAOM, META/IZIaMM, OCHOBaHUAMM, raloreHaMu.

BbINyCKHUK NOJYYUT BO3MOXKHOCTb HaYy4YUTbCA:

8b108U20Mb U MPOBEPAMb IKCIePUMEHMAsAbHO 2UrMome3ssl 0 XUMUYECKUX ceolicmeax eewecms
HQ OCHOBe UX COCMasa U CmpoeHuUs, Ux CocobHoCcmMu 8cmyrname 8 XuMu4ecKue peaxkyuu, o
xapakmepe u npoodyKmMax passAu4HbIX XUMUYECKUX pearyuli;

Xapakmepusoeams sewecmaa rno cocmasy, CmpoeHuro u CBOUCI’HBGM, ycmaHasenueameo
I'lpU‘JUHHO-CeraCmSEHHble CB8A3U Memdy OaHHbIMU Xapakmepucmukamu eewecmea,

€cOCMaesAMob MOsEKYAPHbIE U MOsHbIE UOHHbIE YPABHEHUA MO COKPAWEHHBIM UOHHbIM
YPABHEHUAM;

Mpo2HO3UpPoB8aAMb CIOCOBHOCMb BeW,ecmaea rMpoAssAMs OKUCAUMEsbHbIE Uau
8occmaHosumesbHble ceolicmea ¢ y4émom cmeneHeli OKUC/AEHUA 31eMeHmMo8, 8X00AUUX 8 e20
cocmas;

cocmasesiame ypaeHeHUA peaKqud, coomseemcmesyrouwux nocnedosamenosHocmu npeepaLueHuU
HeopeaHuU4YeCKuUx sewecmese passnu4yHbIX K/14accos,

8bid8u2amo U rnposepAms sKcriepumeHmas1bHo curiome3sol 0 pesysibmamax g8o30elicmeus
Pasnu4HbIX d)CleOpOB HaO uameHeHuUe ckopocmu Xxumu4ecKol peakyuu,

ucrnoanb308ame nNpuobpemérHole 3HaHUS, 0415 3K0102UYeCcKU 2paMOoMHO20 08eO0eHUs 8
oKpyxcaroweli cpeoe;

ucriosib3oeameo npuo6peméHHb/e Ks1ro4esble KomrnemeHuyuu rpu eslrnosIHeHUU rnpoekmos u
yqe6Ho-uccnedoeameanKux 3a0a4 no usy4yeHuro CGOUCITIB, cnocobos nosay4yeHuAa u
PAacrno3HaeaHuUAa sewecms,

06eKmusHo oueHueameo UHd)0,0MGL{UiO 0 sewecmesax u xumu4yeckux ripoyeccax,

Kpumu4ecKu OMmHOCUMbCA K nces0oHay4yHol uHgopmayuu, HedobpocosecmHoli pekname 8
cpedcmeax maccosoli UHGhopmayuu;

0OCO3HaeaMb 3Ha4eHUe meopemu4yecKux 3HaHUl no xumuu 01 ﬂpGKmUHeCKOU desmenbHOCMU
yesioeeKa,

c030a8amb MoOesU U cxembl 014 peweHUA y4ebHbiX U Mo3Ha8amMes1bHbIX 34004, MOHUMAMb
Heobxodumocmb cobntodeHus npednucaHull, npedaazaemsix 8 UHCMPYKUUSAX MO UCMOAb6308AHUIO
neKkapcms, cpedcme 66imosoli Xumuu u op.

MECTO KYPCA XMMUU B BASUCHOM YHEBHOM NJ1AHE.

OcobeHHOCTU coaepKaHMa Kypca «Xumma» ABAAIOTCA F1aBHOW NPUYMHOM TOro, 4To B 6asMcHom
yyebHom (obpasoBaTenbHOM) nnaHe 3TOT MNpeaAMET MNOABAAETCA NOCAeAHUM B pAdy
€CTEeCTBEHHOHAYYHbIX ANCUUMNANH. MTOCKONIbKY AR €ro yCBOEHUA WKONbHUKMN AONXKHbI 061a4aTb
He TO/NIbKO OMpefeNeHHbIM 3aMacom NpenBapUTe/IbHbIX eCTECTBEHHOHAYYHbIX 3HAHWUW, HO U
AOCTaTOYHO XOPOLLO Pa3BUTbIM aOCTPAKTHBIM MbILLUNEHNEM.

CornacHo ¢epepanbHomy 6asvcHomy yyebHomy nnaHy gnAa obpasoBaTenbHbIX Y4YpexXaeHWuin
Poccuiickoir ®egepaummn Ha U3yyeHne xummm B 8 U 9 Knaccax otBoanTca He meHee 136 yacos u3
pacyeTa 2 Yaca B HeZento.

Mporpamma peanv3oBaHa B y4eOHMKAX XMMUMN, BbINyLLEHHbIX M34aTenbCKMM LLeHTPOM « BeHTaHa-
Mpad»:
KysHeuosa H.E., Tutosa U.M., lNapa H.H. Xumua. 8 Knacc.

Ky3Heuosa H.E., TutoBa N.M., lapa H.H. Xumuna. 9 knacc.



LEHHOCTHbIE OPUEHTUPbI XUMUYECKOIO O6PA3OBAHUA

B KauyecTBe UEHHOCTHbIX OPUEHTUPOB XUMMYECKOro o06pa3oBaHMs BbICTYNalOT OODBEKTHI,
M3yyaemble B Kypce XMMWUU, K KOTOPbIM Y 06ydarowmxca ¢popmumpyeTca LEHHOCTHOE OTHOLLEHUeE.
Mpu 3TOM BeayLLyH PO/b UTPatOT NO3HABATE/IbHbIE LLEHHOCTU, TaK Kak AaHHbIM y4ebHbIl npeameT
BXOAWUT B rpynny npegmeToB NO3HABATE/IbHOMO LMKAA, INaBHasA Le/ib KOTOPOro 3akatoyaeTca B
N3yYeHUN NPUPOabI.

OcHoBY NO3HaBaTe/NbHbIX LEeHHOCTEN COCTAaBNAAKT Hay4YHble 3HAaHUA, Hay4YHble MeTOAbl NO3HAHMSA,
a UEHHOCTHble OpueHTauuu, GopMUPYEMbIE Y YYalIMXCA B MPOLECCe W3YYEHUA XUMUMU,
NnposABAAOTCA:

B NpU3HaHMN UEHHOCTUN Hay4YHOro 3HaHWuA, ero ﬂpaKTMHECKOVI 3HA4YNMMOCTH, 4OCTOBEPHOCTU,
ULEeHHOCTU XMMUNYECKNX MeTOO0B NccnegoBaHunA KUBOW N HEXKNBOW npunpoasl,

NOHUMAHUN CNOXKHOCTU U MNPOTUBOPEUYNBOCTU CamMoOro npouecca Mno3HaHKUA KaK WU3Be4yHOro
cTpemneHmnAa K UcTuHe;

B KayecTBe 06BEKTOB LLEHHOCTEM Tpyaa M 6biTa BbICTyNalOT TBOPYECKas co3npaTesibHas
[eATeNbHOCTb, 340PO0BbIN 06pa3 KM3HU, a LEHHOCTHbIE OPUEHTALMW COAEPIKAHUA Kypca XMMUU
MOTyT paccmaTpumBaTbCA Kak GopmupoBaHue:

YBaXXNTE€NbHOIO OTHOLWEHNA K TBOp‘-IGCKOVI CO3VIﬂ,aTel'IbHOl71 AeATEeNbHOCTH,
NOHUMAHUA HeO6XOAVIMOCTVI 340poBoro o6pa3a HKU3HU;

notpebHocTM B 6€3yC/IOBHOM BbINOAHEHUM NpaBu 6e30NacHOro UCMNO/Nb30BaHUA BELLECTB B
NoBCEAHEBHOM }KU3HU;

co3HaTe/ibHOro Bbibopa byayulel npopeccnoHanbHOM AeaTeNbHOM.

Kypc xumnn obnagaet peanbHbIMU BO3MOMKHOCTAMMU ANA GOPMUPOBAHMA KOMMYHUKATUBHbIX
LLEHHOCTE, OCHOBY KOTOPbIX COCTaBAAKT Mpouecc oblieHMA, rpamoTHasA pedb, a LEeHHOCTHbIe
OPWEHTALMN HanpaBieHbl Ha GOPMUPOBAHME Y YHALLMUXCA:

HaBbIKOB NPaBUIbHOIO NCMNOJ/Ib30BaHUA XMMUYECKOM TEPMUHONOTUN N CUMBOJTNKNA;
I'IOTpe6HOCTM BeCTU ananor, sBbiCnywiMBatb MHEHWE ONMNOHEHTA, Yy4aCTBOBATb B ANCKYCCUN;

cnocobHocTH OTKPbITO BbIpa*XaTb U apryMmeHTUPOBAHO OTCTAaNBATb CBOKO TOYKY 3pEHUA.

PE3Y/IbTATbl OCBOEHUA KYPCA XMMUU

B xome npenogaBaHua Xxumuu, paboyas nporpamma npegycmatpusaetr dopmuposaHue y
yyawmxca obuwey4ebHbIX YMEHM W HaBbIKOB, YHMBEPCA/bHbIX CMOCOBOB AeATENbHOCTU WU
K/NOYEBbIX KOMMETEHLUN.

B aTOoM HanpasneHuu npuopuTeTammn ana yyebHoro npegmera «XMmusa» Ha CTyNeHM OCHOBHOTO
obwero 06pa3oBaHUA ABNAIOTCA: UCMONb30BaHME A1 NO3HAHUA OKPYKAIOLWEro MMpa pPas/iMyHbIX
MeToA0B (HabntoaeHus, U3MepeHWUs, OnbiTbl, 3KCMEPUMEHT); NPOBEAEHUE MPAKTUYECKUX U
nabopaTopHbIX PaboT, HECNIOXKHbIX IKCMNEPUMEHTOB M OMMUCAHME UX PE3YNbTAaTOB; UCMOb30BaHUE
PA3/IMYHbIX UCTOYHMKOB MHOOPMALMM ANA pelleHMa NO3HABATeNbHbIX 33434; CObAtoAeHNe HOPM
M NpaBWN NOBEAEHUA B XMMUYECKMX NabopaTopuax, B OKPYXKaloLWen cpeae, a TaKKe Mnpasun
34,0p0BOro 06pasa KMusHMU.

[eATenbHOCTb 06Pa30BaATENBHOIO YUYPEKAEHMA B 0OYYEHUMN XMMUKN A0MKHA ObITb HaNpaBaeHa Ha
AOCTUXKEHMEe 0byYaloLWMMmMCA cneayowmx TIMYHOCTHbIX Pe3ybTaToB:

1) B LEHHOCTHO-OPMEHTALNOHHOM chepe — YyBCTBO rOPAOCTM 33 POCCUIMACKYIO XMMUYECKYIO HayKY,
rYMaHW3M, OTHOLLEHME K TPYAY, LieseyCTPeMAEHHOCTb;

2) B TpygoBoi chepe — roToBHOCTb K OCO3HAHHOMY Bbl6OpY AanbHeWnwein obpasoBaTesbHOM
TPaeKkTopuu;



3) B No3HaBaTe/NIbHON (KOTHUTUBHOM, MHTENNEKTyanbHOM) chepe — ymeHWe ynpaBaaTb CBOEW
No3HaBaTe/IbHOM AeATENbHOCTbIO;

4) ¢dopmMupoBaHME XMMUKO-IKONOTMYECKON KYNbTypbl, ABAAIOLWLENCS COCTaBHOW YacTbio
3KOJIOrMYECKOM U 06LLEen KyNbTypbl, U HAYYHOrO MUPOBO33PEHMUS;

5) ymeHMe oLeHMBaTb CUTYaLMIO U ONEePATUBHO NPUHMUMATb PELLUEHUS;
6) pa3BUTME TOTOBHOCTU K PELLEHWNIO TBOPYECKMX 3a4ay.

METal'Ipep,METHbIMM pe3yanabTaTaMM OCBOEHUA BbIMYCKHUKaMK WKOAbl NMPOrpamMmmsbl No XMmMmum
ABNAKOTCA:

1)ucnonb3oBaHMe YMEHWA U HABLIKOB Pa3/INYHbLIX BWAOB MNO3HABATE/IbHOM AEATeNbHOCTH,
NPUMEHEHNE  OCHOBHbIX METOAOB  MO3HAHUA  (CUCTEMHO-MHPOPMALMOHHBIA  aHanus,
MOAENNPOBaAHME) ANA U3YYEHMA PA3/IMYHBIX CTOPOH OKpPYXKatoLWen AeNCTBUTENbHOCTH;

2)MCI'IO/'Ib3OBaHMe OCHOBHbIX MUHTENNEKTYAJ/IbHbIX OﬂepaLLMVIZ d)opmynMpOBaHme rmnoTes, aHain3 un
CUHTE3, CpaBHEHMNE, O606LLI,€HVI€, cncrematTmlauuma, sbiaBneHmne NnpuYNHHO-cneqCTtBeHHbIX CBF|3EI‘;I,
NMOUCK aHaNO0oros,

3)yMeHue reHepmupoBaTh UAEN U ONpeaensaTb CpeacTsa, Heobxoanmble ANA UX peannsaumu;

4)yMEHMe onpegenAaTtb uennm n 3agadn AeATesibHOCTH, Bb|6MpaTb cpeactBa peanndaunm uenm 1
NPUMEHATb X Ha NMPaKTUKe,

5)MCI'IOI'Ib3OBaHMe Pa3INYHbIX UCTOYHUKOB ANA NONy4YeHUA XMUMUYECKOM MHd)OpMaLI,MM.

NMpeameTHbIMU pe3ynbTaTaMU OCBOEHUA BbINYCKHUKaMMU OCHOBHOW LLIKOAbI nporpammsbl no
XUMUU ABNAKOTCA:

1.B no3HaBaTeNbHOM chepe:

4aBaTb onpeaeneHnAa HU3y4eHHbIX NOHATUN: BewecTso (XMMM‘-IGCKMl\;i 3/1eMEHT, aTOM, WOH,
MOJ1IEKYNA, KPUCTaNNINYECKaA peleTKa, BewecTBo, NpocCTblie U C/I0XKHbIE BeLWeCTBa, XMMUYECKAA
d)opmyna, OTHOCUTENNbHAA MOJIEKYNAPHAA MacCCa, Bane€HTHOCTb, OKCUAbI, KNCNOTbl, OCHOBaAHUA,
conn, aMd)OTepHOCTb, MHAOWKATOP, I'IGpVIO,CI,M‘-IGCKMVI 3aKOH, nepunogunyeckaa cucrema, m3otonbol,
XUMUYECKAA CBA3b, INEKTPOOTPULATENIBHOCTb, CTENEHDL OKUCNAEHUA, 3I'IeKTpOI'IMT),' XUMUYECKaAA
peakyunA (XMMM“IGCKOG YpaBHEHWE, TEeHeTn4YeCKkaa CBA3b, OKWUCNeHune, BOCCTAaHOBIEHUE,
NEKTPONUTUNYECKAA gnuccoumnaumna, CKOpocCTb XMMUYECKOM peaKLI,MM);

ONUCbIBaTb AEMOHCTPALMOHHbIE M CaMOCTOATE/IbHO NPOBEAEHHbIE IKCNEPUMEHTbI, UCMONb3YSA
[1A 3TOTO eCTeCTBEHHbIN (PYCCKMIA, POAHOM) A3bIK U A3bIK XUMUWK;

ONnUCbIBATb U PaA3/1IN4aTb N3y4YEHHbIE K/N1aCCbl HEOPraHNYECKUX COG,CI,MHGHMH, NPoOCTbie N CNOXKHbIE
Beuwlectea, XuMn4yeCkme peakuumu,

KI'IaCCMd)MLI,MpOBaTb N3y4YeHHbIE 06beKTbI U ABNIEHUA;

HabAto4aTb LEMOHCTPUPYEMBIE U CAMOCTOATENBHO NPOBOAUMbIE OMbITbl, XMMUYECKME PEAKLMUM,
npoTekatoLme B Npupose 1 B bbITy;

Aenatb BbIBOAblI U YMO3aKNHOYEHNA U3 Ha6J'IPO,£I,eHVIVI, M3YYEHHbLIX XUMUNYECKUNX 3aKOHOMepHOCTeﬁ,
NPOrHoO3npoBaTb CBOWCTBA HEU3YYEHHbIX BELW,EeCTB MO aHa/10rmn co cBOMCTBAMM N3YyYEHHDbIX;

CTPYKTYPMPOBATb M3yYEHHbIN MaTepMan U XMMUYECKYIO MHOOPMALMIO, NONYYEHHYIO U3 APYIUX
MCTOYHMKOB;

MOAENNPOBaTb CTPOEHME ATOMOB 3/1IEMEHTOB NEPBOro — TPETLEr0 NEPUOA0B (B PaMKax U3yUYeHHbIX
noNoXKeHn Teopum 3.Pesepdopaa), cTpoeHmne NPOCTEMLLNX MOSTEKYA.

2.B UEeHHOCTHO-OpUEHTAaUNOHHOM chepe:

aHanu3MpoBaTb W OLEHMBATb MOCAEACTBUS AONA  OKpy)Kalolwen cpedbl ObITOBON U
NpPOM3BOACTBEHHOMN AEeATENbHOCTU Ye/10BEKa, CBA3AHHOM € NepepaboTKol BeLecTs.

3.B TpyaoBsoi chepe:
NPOBOAUTb XUMUYECKNI IKCNEPUMEHT.
4.B cdepe 6e30MacHOCTM KMU3HEQEATENbHOCTH:

OKa3blBaTb MEpPBYD MOMOLb MPU OTPABAEHMUAX, OXOrax WU APYrux TPaBMax, CBA3AHHbIX C



BelLlecTBamu 1 nabopaTopHbiM 060pya0BaHMEM.
UCNO/Ib30BAHUE 310POBbECEEPErAIOLLIUX TEXHONOTUA

CornacHo TpeboBaHMAM, NpeabABAAEMbIM K YPOKYy C KOMMAEKCOM 340poBbecHeperaromx
TEXHO/I0TUi1, HeobXoANUMO:
1. JobuBaTbCcs pauMOHasibHOM NIOTHOCTM YPOKa.
2.B copeprkaTenbHyl0 4acTb YPOKa BKAOYAKOTCA BOMPOCHI, cnocobcTeytowme GopmmnpoBaHUto y
06yyatoWmMXCcA NOHATMA «340POBbIN 06pa3s KU3HM» M NOTpPebHOCTeN B HEM.
3.Konunyectso BMAOB y4ebHOM AeATeNbHOCTU B CpeaHeM OT 5 40 7, CMeHa KOTOPbIX OCYLLLeCTBAseTCA
yepes Kaxable 7-10 muH.
4.00nAa pa3BUTUA MOTMBALMM MUCMONB3YIOTCA pa3HOObpasHble nesarorMyeckne TEXHONOTUU,
pa3BMBalOLME NAMATb, T1OTMYECKOE W KPUTUYECKOE MbILNEHME.
5.0cywectBnaTb  MHAMBUAYANbHbINA NOAXOA K YYAWMMCA C YY4ETOM JIMYHOCTHbIX BO3MOMKHOCTEN,
MCNONb3YO NPMUEMbI, NOBbILWAOLWME CAMOOLLEHKY .
6.Ha c ypokax cosgaetca 61aronpuATHbLIA NCUXONOTMYECKUIA KAMMAT M 06A3aTeNbHO CUTYaLmm
ycrnexa W 3MOLMOHaNbHble PaspAaaKM, T.K. pe3ynbraT ntoboro Tpyaa, a 0oCO6eHHO YMCTBEHHOrO,
3aBMCUT OT HACTPOEHMA, OT NCUXONOrMYECKOro KamMmata — B HegobporkenatenbHoW obcTaHOBKe
yTOM/IEHWE HacTynaeT bbicTpee;
7.0na yBenuyeHma paboTtocnocobHOCTM U NoJaBAEHUS YTOMIAEMOCTM BK/KOYAKOTCA B YPOK
OUBKYNbTMUHYTKKU. (Kak npasuno, Ha 20-oi u 35-0if MUHYTax ypoKa), ANUTEeNbHOCTbIO - 1 MUH.,
cocToALLme U3 3-X Nerknx ynpaxkKHeHun ¢ 3-4 NOBTOPEHUAMM KaXKA0ro
B npakTuke yuebHOM AeATeNbHOCTM UCMONBL3YIOTCA 340pOBbecbeperatome TEXHONOIMK:
® O CHATUIO YTOMNEHMA 3PeHUA - «rnasHaA MMMMHACTUKa» (pekomeHpoBaHa MUHUCTEPCTBOM
34paBooxpaHeHuMa CapaToBCcKoi obnactu).
* N0 NPOGUNAKTUKE HAPYLLUEHUI OMOPHO - ABUraTeIbHOM cucTeMbl. Llenb gaHHOM TexHoNormm -
CHATME YTOMNEHMA MbILL, NPOPUNAKTUKA CKOIMO30B, NPoneaeBTUKA NPaBUIbHOM OCAHKM.
* npoBeaeHMe AMHAMMYECKMX Nay3, BeAeHMe YPOKa B pexMme NOCTOAHHO MEHAMLNXCS BUAOB
neatenbHocTn (Yepes 5-10 MuHyT).
* lcnonb3oBaHWeE BO3MOMXKHOCTEM coaepKaHUA TEMbI, ypOKa C NO3MLUMM 34,0p0Bbe cbeperkeHuns.
e PauunoHanbHoe pacnpegeneHune y4ebHoM Harpy3KM Ha PasINYHbIX 3Tanax ypoKa

UTOroBOM ATTECTALIMEN
® CNYXWUT rof40oBan OLLEeHKa y4alLeroca, ABAAOWAACA CPeaHMM MOKa3aTe/ieM YeTBEPTHbLIX OL,EHOK.
e [lpomexxyTouHana atrectaumna B popme MNMA B 8 Knacce

YYEBHO-METOAMNYECKOE OBECNEYEHUE

YMK pana 8 kKnacca:
YyebHuK:
e H.E.Ky3HeuoBa, WN.M.TutoBa, H.H.Fapa «Xumma. 8 Knacc». Y4yebHMK Ansa y4yawmxca
obuweobpaszoBaTenbHbIx yupergeHuin. - M.: 000 Uspatenbckuii LeHTp BeHTaHa-Ipad, 2020

e H.E.Ky3HeuoBa, A.H.JIEBKMH. 3agayHMK no xumumn. 8 Knacc. - M.: BeHTaHa-Tpad,
MeTtoauueckue nocobusa ana yumtens:

e H.E.Ky3Heuosa, N.M.Tutosa, H.H.lapa, A.l0.ernH lMporpammsl no xummmn ana 8 — 11 Knaccos
obleobpasoBaTenbHbIX yupexaeHuii./ Nog pea. H.E.KysHeuosoi - M.: 000 M3paTenbckuii
LueHTp BeHTaHa-Ipad, 2018
M.A.lWLaTtanos Ypoku xummn. Metoanyeckoe nocobue 8 knacc - M.: 000 U3aaTenbCKMit LEHTP
BeHTaHa-lpad, 2019

e A.E.HacoHoBa Xumusa B Tabamuax 8 — 11 knacc. CnpaBo4yHoe nocobue — M. lpoda, 2017



YMK pgna 9 Knacca:
YyebHuK:
e H.E.Ky3HeuoBa, W.M.TutoBa, H.H.fapa «Xumua. 9 kKnacc». Y4ebHUK pna  yyawmxca
obuweobpaszoBaTenbHbIX yuperkgeHuit. - M.: 000 Usgatenbckuii LeHTp BeHTaHa-Ipad, 2020

e H.E.Ky3HeuoBa, A.H.JIEBKMH. 3agayHuMK no xumumn. 9 Knacc. - M.: BeHTaHa-lpad,
MeTtoaunueckme nocobusa gna yumtens:

e H.E.Ky3HeuoBa, N.M.Tutosa, H.H.lapa, A.l0.eruH lMporpammel no xummnu ana 8 — 11 knaccos
obleobpasoBaTenbHbIX yupexaeHuii./ Nog pea. H.E.KysHeuosoi - M.: 000 U3paTenbckuii
LueHTp BenTaHa-Ipagd, 2020
M.A.lWLaTtanoB Ypoku xummn. Metoauyeckoe nocobue 9 knacc - M.: 000 U3aaTenbCckmuin LEeHTP
BeHTaHa-lpad, 2019

A.E.HacoHoBa Xumua B Tabaumuax 8 — 11 knacc. CnpaBoyHoe nocobue — M. [Apoda, 2017

Mepauapecypcobl:

MaTepuanbl CanTos:

EanHaa konnekuma umdposbix 06pa3oBaTeNbHbIX PECYPCOB —
http://school-collection.edu.ru/catalog/pupil/?subject=31
«Xumua 8 — 11 knacc. BupTtyanoHas nabopaTtopmsa»

1C: Xumuna penetutop

ABTOpCKME npe3eHTaumnn, dpaeww-aHMmaLmm

®OPMUPOBAHUE YY[]

Paspen yuebHoro XapaKTepucTtuKka OCHOBHbIX BUAOB
Kypca. DEeATeNbHOCTU YYEHUKa
(Ha ypoBHe yuyebHbIx geicTBnit)

8 KNNACC

BBegeHue Mcnonb3oBaTb MeXnpeameTHble cBA3W. PasnuyaTb Tena M BelecTsa.
3HaKOMUTbCA € NabopaTopHbIM 060PYyA0BAHUEM.

Cobntogatb TEXHUKY Be3onacHOCTH

Pasgen |. BewecTsa U XMmMHUUYeCKUe ABIEHUA C NO3ULMA aTOMHO-MOIEKYNAPHOro yyeHus (41 y)

1. Xumunueckune YcTaHaBAMBaTb MeXnpeameTHble CBA3W. Pasnnyatb NOHATMA «aToM»,
3/1eMeHTbl 7] KMONEKYNa», «XUMWYECKUIA 3anemeHT». OnucbiBaTb GU3NYECKME W
BewecTtsa B CBeTe XMMun4yeckune asneHuna. CpaBHMBaTb CBOMCTBA BelecTs. HabatoaaTb cBOMCTBA
aTOMHO- BewecTs. CpaBHMBATb GU3NYECKME U XMMUYECKUE ABNeHMA. ConocTaBnaTb
MOJIEKYIAPHOrO NpPoCTble W CNOXHble BelwecTBa. OnpeaenATb BANEHTHOCTb aTOMOB B
yyeHus OGMHaApPHbIX coeagMHeHUAX. YMeTb Nonb3oBaTbcA Mepnoanyeckon cuctTemoi

XMmmU4Yeckmx anemeHTtos .M. MeHaeneesa npu onpeaeneHnmn BaneHTHOCTH.
Onu1cbIBaTb COCTAB NPOCTENLLMX COEANHEHWNI NO UX XMMUYECKUM GOPMYyNaM.
CocTtaBnatb ¢opmynbl BUHAPHBLIX COEAUHEHMA NO U3BECTHOM BaJIEHTHOCTU
aTomoB. MogennpoBaTb CTPOEHWE MOJIEKYN1 METaHA, aMMMaKa, BOAOPOA3,
xnoposogopoza. Monb3oBaTbca HOPMaLMEN U3 APYrUX UCTOYHUKOB AN1A
NOArOTOBKM KPATKUX COOOLWEHNIN. [OTOBUTb KOMMbIOTEPHbIE MPE3EHTALUN
no Teme. PaccunTbiBaTb OTHOCUTENIbHYIO MOJIEKYIAPHYIO Maccy Mo
dopmynam BelLecTB. PaccunTbiBaTb MAacCOBYHO A0/10 XMMUYECKOTO 31EMEHTA
B cOeaMHEHMMU. PaccunTbiBaTb MONAPHYIO MAcCy BELLECTBa.

YcTaHaBAuBaTh npocTeiume ¢Gopmynbl BEWECTB MO MacCOBbIM A0NAM



http://school-collection.edu.ru/catalog/pupil/?subject=31

Paspen yuebHoro XapaKTepucTMka OCHOBHbIX BUAOB
Kypca. AEATENbHOCTU YYEHUKA
(Ha ypoBHe yuebHbIx aeiicTBuiA)
3N1eMeHTOB
2. Xumunyeckue OnucbiBaTb NPOCTENLUME XMMUYECKME pPeakuuu C MOMOLLbI XMMUYECKUX
peakumn. 3aKOHbI YPaBHEHWA.
COXpaHeéHUA maccbl KnaccndumumposaTtb XMMMUYECKME peaKkLnu.
M 3Heprumn

AKTYaIn3npoBaTb 3HaHMA O NPU3HAKAX XMMUYECKUX PeaKLUiA.
CocTaBnATb KNAaCCMPUKALUMOHHbIE U CPaBHUTE/NbHbIE TabauLbl U CXEMbI,
OMOpPHbIE KOHCNEKTbI.

BbluMCAATL MO XMMUYECKMM YPaBHEHUAM MACCy MM KONNMYECTBO BeLecTBa
Mo M3BECTHOM Macce Uan KO/1n4ecCTBy BelwecTBa O4HOro U3 BCTynarwouwmx nnu
noyyarownxca B peakuymnm selecTs

3. MeTopgbl Xumumn

HabntogaTb 4EMOHCTPUPYEMbBIE M CAaMOCTOATE/IbHO MPOBOAUMbBIE OMbITbI.
OnucbiBaTb CBOMCTBA M3y4YaeMbIX BELLECTB Ha OCHOBE HabNAEeHMI 3a UX
npeBpaleHnsamMmU.  YuuTbCs  NPOBOAUTD  XMMUYECKUA  IKCMEPUMEHT.
Cobntoaatb TEXHUKY 6e3onacHoCTy.

Mcnonb3oBaTb MeTOA CpaBHEHUA NPU XapaKTePUCTUKE CBOMCTB BewecTts

4. BewectBa B
OKpy’Kawowei Hac
npupoae 1 TexHUKe

YCTaHaBIMBATb MEXNpeaAMeTHble CBA3U. YUUTbCA NPOBOAUTL XMMUYECKUN
aKcnepumeHT. HabnoaaTe NpeBpaleHns nsydyaemblx Bewects. OnNucbiBaThb
CBOICTBaA BELLECTB U CMECEN B XO4e AEeMOHCTPALMOHHOIO 1 1abopaTopHOro
aKcnepumeHToB. CpaBHMBATb YMCTblE BELLECTBA U CMeCcU. YMETb pa3aensiTb
cmecu. [poBOAWUTbL OYUCTKY BELLECTB OTCTamBaHMEM, GUALTPOBAHUEM,
BbiNapuBaHuem. [lenatb BbIBOAbI M3 Pe3y/IbTaTOB NPOBEAEHHbIX XMMUUYECKUX
onbIToB. COCTaBNATb KNACCUPUKALMOHHbIE cXeMbl. [TPUMEHATb CUMBOIMKO-
rpapuyeckme cpeacTBa HarfA4HOCTM.  BblUMCNATbL  MaccoByl 400
PacTBOPEHHOrO BELLECTBA B pacTBOpeE. [pMroTaBnmMBaTh PacTBOPbI 334aHHOM
KOHUeHTpauun. Monb3oBaTbcA MHPOPMaLMEN U3 APYTUX UCTOYHMKOB ANA
NOATOTOBKM KPAaTKUX COOBLLLEHUIA.

[oTOBUTL KOMN blOTEPHbIE Npe3eHTaUNN NOo TEME

5. MoHAaTue o rasax.
Bosayx. Kucnopoa.

FopeHue

Mcnonb3oBaTb mexnpeameTHble €BA3W. Micnonb30oBaTb NpUMeEpbl pelweHunn
TUNOB 3a4aY, 3a4a4YHUKN C NPUBEAEHHBIMU B HUX arOPUTMaMK peLleHunA
3afa4. 0606WaTb U CUCTEMATM3NPOBATb 3HAHMA 00 U3YYEHHbIX BELLECTBAX.
YuynTbCA pelatb MCCAeAoBaATENbCKMM MYTEM NOCTAaBAEHHYH npobaemy.
HabntopaTe npeBpalieHUa w3ydaembix BewecTs. OnMcbiBaTb CBOMCTBA
BELLECTB B XOAE AEMOHCTPALMOHHOIO U N1abopaTOPHOrO 3KCMEPUMEHTOB.
YUnUTbCA packpbiBaTb NPUYMHHO-CAEACTBEHHYIO CBA3b MEXKAY GU3NYECKMMMU
CBOMCTBAaMM W3y4aemoro BelwectBa WM cnocobamum ero cobupaHus.
MpPUMeHATb  NONyYeHHble 3HAHWA MpPU  MNPOBEAEHUU  XMMUYECKOTO
3KCNepMMEHTa. YCTaHaBAMBATb CBA3b MeEXAY CBOMCTBAMM BELLECTBA U €rO
npumeHeHnem. OTO6MpaTb HeobxoguMmyro MWHOOPMALUIO M3 PasHbIX
NCTOYHMKOB.

[OTOBUTb KOMN blOTEPHbIE NpPe3eHTAUNN NO TeMe

6. OCHOBHble
KAnacchbl
HeopraHU4YecKux

UccnepoBaTb CBOMCTBA M3y4daemMblx BewecTs. Habawogate ¢pusmyeckme m
XMMUYECKME NMpeBpaLleHnsa m3ydaemblx BewecTs. OnNUcbiBaTb XMMUYECKNE
peakumn, Habnwgaemble B XoAe AEMOHCTPAUMOHHOIO M 1abopaTopHOro




Pasgen yuebHoro | | XapaKTepucTUKa OCHOBHbIX BUAOB
Kypca. AEATENbHOCTU YYEHUKA
(Ha ypoBHe yuebHbIx aeiicTBuiA)
coeanHeHUi aKcnepumeHToB. [lenaTb  BbIBOAbI W3  Pe3yNbTaToB  MNPOBEAEHHbIX

XMMUYECKUX ONbITOB. KnaccuouumposaTth M3ydaemble BellecTsa. CocTaBnATb
dopMy bl OKCMA0B, KMCNOT, OCHOBaHUM, conei. XapaKkTepmMsoBaTb COCTaB U
CBOMCTBA BELECTB OCHOBHbIX K/NACCOB HEOPraHMYEeCKUX COeANHEHWUN.
3anucbiBaTb YPaBHEHUA XUMUUYECKUX PEaKLUIA.

OcylecTBNATb TEHETUYECKYID CBA3b MEXKAY Knaccamu HeopraHuyeckux
coeguHeHnM"

Paspen Il. Xumunueckue anemeHTbl, BEL,eCcTBa U XMMUYECKUE peaKLMm B CBETE 3/1IeKTPOHHO Teopumn

(22 u)

7. CtpoeHue atoma

Mcnonb3oBaTb mexnpeameTHble cBsA3n. MoaennpoBaTtb CTpoeHMe aToma.
Onpenenatb MNOHATUMA «XMMUYECKUN 3SNEeMEHT», «MOPALKOBbIA HOMEp»,
«MaccoBOe YUCI0», «U30TOM», «OTHOCUTE/NbHAA aTOMHaA Macca»,
«3/1eKTPOHHasA 060N0UKA», KINIEKTPOHHbIV ColM». [Jenate YMO3aKAtOYEHMUA O
XapaKkTepe M3MEHEHWA CBOWCTB XMMWYECKUX 3/1IEMEHTOB C YBEINYEHUEM
3apsafoB  aTOMHbIX Agep. [lonb3oBatbca WHPOpMaLMen U3 Apyrux
MCTOYHMKOB AN1A NOATOTOBKM KPATKUX COOBLLEHWN.

[OTOBUTb KOMMNbIOTEPHbIE MPe3eHTauMmn No Teme

8. Nepuoaunueckui

KﬂaCCMd)MLI,MpOBaTb N3y4eHHble XUMUYECKHNE INNEMEHTBI N NX COEANHEHNA.

3aKOH 7] CpaBHMBaATb CBOMCTBA BELLECTB, MNPUHAANENKALWMX K Pa3HbIM Kaaccam;
MNepuoaunyeckasn XMMUYECKME 3NeMeHTbl pasHblX rpynn. YCTaHaBAMBaTb BHYTPU- ¢
cucrema MexnpeameTHble cBA3M. ONUCbIBaTb U XapaKTepu30BaTb CTPYKTYPY TabaunLbl
XUMMUYECKUNX «llepnoagnueckaa cuctema XMMUYECKUX 3nemeHToB [.U. MeHgeneesa»
anemeHtoB  [.WU. (kopoTKkaa ¢opma).Paznmyatb nepuogbl, rpynnbl, rAaBHble M NOBOOYHbIE
MeHpeneesa noArpynnbl. XapakTepunsoBaTb XMMUYECKUE SNeMEHTbl MO MONOMKEHUIO B
MNepunogmnueckon cucteme .M. MeHgeneesa. CTpyKTypmMpoBaTb maTepman o
XU3HU N peaTtenbHoctM O.N. MeHgeneeBa, 06 yTBEpXAEHUM y4yeHUA O
nepuoamyHoctTn. OTObupaTb MHPOPMaLMIO U3 APYTUX WCTOYHUKOB ANA
NOATOTOBKM KPAaTKUX COODLLLEHWIA.
[OTOBUTb KOMNbIOTEPHbIE Npe3eHTauMn No Teme
9. CrpoeHue PasrpaHunumBatb MOHATUA  «XMMWUYECKAa CBA3b», «KPUCTanaAMyeckas
BellecTsa pewéTtka». 0606WaTb NOHATUA «KOBAJIEHTHAA HENoANsApHaa CBA3bY,
«KOBa/sieHTHanA nonsipHaa  CBA3b»,  «MOHHAaA  CBA3b»,  «MWOHHaA
KPUCTaNAMYECKaa peLléTKa», «aTOMHAA KPUCTAA/IMYecKaa peLléTkar,

«MONEKYNAPHAA KPUCTANINMYECKan PeLéTKa».YMeTb COCTaBAATb CXeMbl
06pa3oBaHMA BELWECTB C PA3/IMYHbIMU BUAAMWU XMMUYECKOW CBA3U. YMETb
XapaKTepM30BaTb CBOMCTBA BELLECTBA, 3HAA €r0 KPUCTAIZIMYECKYIO PELLETKY.
MopennpoBaTb CTPOEHME BELLeCTB C KOBAJNEHTHOW M MOHHOW CBA3bIO.
OnpefensaTb CTeNeHb OKUCIEHUA 3/IEMEHTOB.

CocTaBnsaTb GOPMYy/bl BELLECTB NO CTENEHM OKUC/IEHUA 3/1eMEHTOB

10. Xumunuyeckune
peakuMuM B cBeTe
31eKTPOHHOM
Teopumn

0606LWaTb MNOHATUA «OKUCAUTENIbY, «OKUCNEHUE», «BOCCTAHOBUTE/bY,
«BOCCTaHOB/MeHWe».Pacno3HasaTtb YpaBHEHUsA OKUCNIUTENBHO-
BOCCTAHOBUTE/IbHbIX peakuuin. PacctaBnsatb KoadOUUMEHTbI METOAOM
3NEKTPOHHOro 6anaHca. YCTaHaBANBATb BHYTPU- U MEXNPeAMETHbIE CBA3M.

CocTtaBnATb KnaccudrKaLMOHHbIE CXEMbI, CPaBHUTENbHbIE M 0bobLWatowmne




Paspen yuebHoro XapaKrepuctmka oCHOBHbIX BUA,0B
Kypca. AEeATEeNIbHOCTU YYEeHUKa
(Ha ypoBHe yuebHbIx aeiicTBuiA)
Tabaunupl. OT6UpPaTh MHGOPMALUIO N3 APYIUX UCTOYHUKOB A5 MOATOTOBKM
KpaTKUX coobLeHn.
[OTOBMTb KOMMNbIOTEPHbIE MPE3EHTALMW O TEME
11. Bopopopg — Habniopgate npespalleHns u3ydaembix Beuwects. OnucbiBaTb CBOWMCTBA
poxpaowmii Bogy BELWECTB B XO4€ AEMOHCTPALUMOHHOIo 1 N1abopaTopHOro 3KCNEepPMMEHTOB.
M 3Hepru Cobnopatb npaBusia TEXHUKM 6Ge3onacHOCTU. YuuTbCA  PackpbiBaTb

NPUYMHHO-CNEACTBEHHYIO 3aBUCMMOCTb MEXAY GU3NYECKMMU CBOMCTBAMM
M3yyaemoro BewectBa M crnocobamu ero cobupaHua. TpUMeHaTb
MONyYeHHble 3HAHMA MNpU NPOBEAEHUM XUMMUYECKOro 3SKCMepUMeHTa.
YcTaHaBAMBATb CBA3b MEXKAY CBOWCTBaMM BELLECTBA U €ro NPUMEHEHUEM.

OT6MpaTb HeobXxoanMMYO MHPOPMALMIO N3 APYTUX UCTOYHMUKOB

12. ranoreHbl

Mcnonb3oBaTb 3HAHMA O/19 COCTABNEHUA XAPaAKTEPUCTUKU eCcTeCTBEeHHOro
CcemMencTBa rasoreHos. Ha6ﬂl0ﬂ,aTb npespaweHna msy4yaemblX BeLLecCTB.
OnucbiBaTb  CBOMCTBA Bewecrts B Xo4ae AOEMOHCTPAUMOHHOro n
na6opaTopHoro 9KCNepMMEeHTOB. YCTaHaB/IMBaTb CBA3b MeXay CBOMCTBAMM
BelLecTBa M ero NpMMmeHeHnem. YCTaHaBAMBaTb BHYTPU- U MeXKNnpeameTHble
CBA3MU.

CO6I'II-O,EI,aTb npasunaa TEXHUKU 6e3sonacHoCTH

9 KNACC

Paspgen 1. TeopeTnyeckme oCHOBbI XUMUU

1. Xumunueckue

peakuum n
3aKOHOMEpPHOCTH
MX NPOTEKaHUA

Mcnonb3oBaTb BHYTPU- U MexnpeameTHble cBA3W. OnpeaenAatb NOHATUA
«TennoBon 3hGdEeKT peakuum», «KTEPMOXMMUYECKOoe YypaBHe- Huey,
«3K30TEepPMMYECKAA W ISHAOTEPMMUYECKAA peakuun», «nyTb MNPOTEKaHMUA
peakumn»,  «3PPeKTUBHbIE  COYAAPEHUA»,  «IHEpPrMa  aKTUBALUMNY,
«FOMOTreHHaa CUCTeMa», «reTeporeHHaa CUCTeMa», «CKOPOCTb peakuumy,
«XMMUYecKkoe paBHoBecue». CocCTaBiATb CXeMbl, Tabauubl, OMOpPHble
KOHCNEKTbl, aAropuTmbl. BbINONHATL pPACcYéTbl NO  TEPMOXMMMUYECKUM
ypaBHEHUAM peakuuii. Mcnonb3oBaTb aITOPUTMbI NPU peLleHmn 3a4au

2. PactBopbl.
Teopwus
aNneKkTponuTUYec-
KOW Aauccoumauum

MNpoBoauTb HabnogeHMa 3a NOBeAEHMEeM BELWECTB B pacTBopax, 3a
XMMUYECKMMM  peakuusamu, MpoTeKawwmmn B  pacTBopax. [asaTb
onpeaeneHun NOHATUN K3NEKTPONNUTY, KHE3NEKTPONNTY,
«3NEKTPOIUTMYECKAA Anccounaumsa». PaznmyaTb noHATUE «MOH». 0606LWaThb
MOHATUA  «KAaTUOH», «aHMOH». WccnegoBaTb CBOWCTBA  PacTBOPOB
anekTponnToB. ONMUCbIBaTb CBOMCTBA BELLECTB B XO4€ AEMOHCTPALMOHHOIO U
nabopatopHoro  aKcnepumeHToB.  Cobnogate  npaBuna  TEXHWUKU
6e3onacHOCTU. XapaKTepu3oBaTb YC/10BUA TEYEHUS peakuuii B pacTBOpax
3NEeKTPONNTOB A0 KoHua. O6obuwatb 3HaHMA o pacTBopax. CocTaBnATb
KnaccudUKaLUMOHHbIE CXeMbl, CPaBHUTE/IbHbIE N 0606w aroume Tabanbl.

Mcnonb3oBaTb BHYTPU- U MeXNpegmeTHble CcBA3M. Pacno3HaBaTb peakumn
MOHHOro obmeHa. CoCTaBNATb MOHHblE YpaBHeHWA peakuui. CocTaBnATb
COKpPalWéHHblE WOHHble YypaBHEHMA peaKuuit. [Oenatb pacyéTtbl Mo
XMMUYECKMM YPaBHEHUAM, €CIM O4HO M3 pearvpyrowmx BelecTs AaHO B
n3bbiTke. OTOMpPaTh MHGOPMALMIO N3 APYTUX UCTOYHUKOB ANA NMOATOTOBKM




Paspen yuebHoro XapaKrepucTtuka oCHOBHbIX BUA,0B
Kypca. AEATENbHOCTU YYEHUKA
(Ha ypoBHe yuebHbIx aeiicTBuiA)
KPATKMX COOBLWEHNI. [OTOBUTb KOMMNbIOTEPHbIE NPE3EHTALMM NO TeEMe
Pasgen Il. dnemeHTbI-HEMETaN/Ibl U UX BaXKHellLne coeguHEHUsA
3. O6buwasn Mcnonb30oBaTb BHYTPU- N MEXNPEaMETHbIE CBA3MU.
XapPaKTepUCTUKA XapakTepn3oBaTb XMMMUYECKME INEMEHTbl MaablX MNepuogoB Mo  ux
HeMeTaNNoB nonoxeHuto B MNepunoanyeckon cucreme.
OnpenenaTb CBOWCTBA BELLECTB MCXOAA M3 KPUCTANIMYECKOrO CTPOEHMS.
4. Bogopopg — O606wWaTb 3HaHMA W AenaTb BbIBOAbI O 3aKOHOMEPHOCTAX M3MEHEHWM
poKAaoLMii Boay CBOWCTB HEMETA/I/IOB B Nepmnogax v rpynnax MNepunoanyeckoit cuctemol.
W 3HEpruio MporHo3npoBaTb CBOMCTBA HEU3YYEHHbIX 31EMEHTOB U UX COeAMHEHUI Ha
OCHOBE 3HaHuM o Mepunoanyeckom 3akoHe [.U. MeHaeneesa.
5. FanoreHbl OT6MpaTbh MHPOPMALMIO U3 APYTUX UCTOYHMKOB ANA NOATOTOBKU KPAaTKMX

6. Mogrpynna
Kucnopoga u eé
TUNUYHbIE
npepcraButTenm

7. Noparpynna
asora

M eé TUNUYHbIe
npeacraBuTenun

8. Moarpynna
yrnepoaa

COOGLLI,EHMl\;I. [OTOBUTb KOMNbIOTEPHbIE NPEe3eHTaLnmn No Teme.
Habn 1040aTb AEMOHCTPUpyemble N CaMOCTOATE/IbHO NpoBOAMMbIE OMbITbI.

CO6I'II-O,CI,aTb npasuna TEXHUKU 6esonacHocTM. OnucbiBaTb CBOMCTBA
n3yv4yaembliX Belects Ha OCHOBE Ha6]’”0ﬂ,eHVll7l 3a ux npespawieHnammn.

AHannsnposaTb CBOWCTBA HEMETANNO0B MO noarpynnam.

0606waTb 3HaHWA W AenaTb BbiBOAbI O 3aKOHOMEPHOCTAX M3MEHEHUM
CBOWCTB HEeMeTaN/N0B B nepuogax W rpynnax [epuoamyeckon cuctembl
3anucbiBaTb YpPaBHEHWUA OKUCAUTENbHO-BOCCTAHOBUTE/IbHbLIX PeakuMi WU
peakuuii MoHHoro obmeHa. CocTaBnATb KnaccUdUKaLMOHHbIE CXEMbI,
CpaBHUTENbHble W obobwatowme Tabauubl, OMOPHbIE  KOHCMEKTHI.
MpoBoAUTb PacyYéTbl NO YPaBHEHUAM XMMWYECKUX pPeaKkuui, UCNosb3ya
MOHATUA «MOIAPHAA MAcca», KMONAPHbIN 06BEM»

Pasgen lll. Metannbi

9. O6wwme cBoiicTBa
MeTannos

Mcnonb3osBaTtb BHYTPU- N MeXNpeaMeTHble CBA3U. UccnepoBaTb CBOWCTBA
M3y4yaemMbliX BELLECTB. Ha6I'IIO,CI|aTb N ONNCbIBAaTb XMMUNYECKNE peaKkUnin.

OI'Ipe,CLeI'IﬂTb CBOICTBA BeuwecTs ucxoga U3 KPUCTanan4eCKoro CTpoeHmA.

XapaKTepusoBaTb XMMUYECKME 3/NeMEHTbl MasblX MNepuoaoB Mo  UX
nonoxeHunto B lNepuognyeckoit cucteme. 0606wWaTtb 3HaHWA W genaTb
BbIBOAbl O 3aKOHOMEPHOCTAX U3MEHEHWNI CBOMCTB META/I/IOB B Nepuoaax u
rpynnax Mepuogmyeckomn cuctemol. NMpPorHo3npoBaTb CBOMCTBA HEU3YYEHHbIX
31eMEHTOB M UX COEAUHEHMIN Ha OCHOBE 3HaHMI O [leprnoaAnNYEeCcKOM 3aKOHe

10. MeTannbi
rnaBHbIX

M NO6OYHbIX
noarpynn

MccnepoBaTb CBOMCTBA M3yyaeMblX BellecTs. HabniopaTb M onucbiBaTb
XUMUYECcKMe peakumn. HabnwoaaTb AEMOHCTPUPYEMbIE U CAaMOCTOATENbHO
npoBoAnMbIe OnbiTbl. ONUCbIBaTb CBOMCTBA M3y4aeMblX BELLECTB HA OCHOBE
HabntoaeHn 3a ux npespaleHnamm . 0606wWwaTb 3HaHMA M AenaTb BbIBOAbI
0 3aKOHOMEPHOCTAX U3MEHEHM CBOMCTB MEeTa/IZIoB B Nepuogax U rpynnax
MNepuogmyeckon cuctembl. [lporHosMpoBaTb CBOMCTBA HEWU3YYEHHbIX




Pasgen yuebHoro | | XapaKTepucTUKa OCHOBHbIX BUAOB
Kypca. AEATENbHOCTU YYEHUKA
(Ha ypoBHe yuebHbIx aeiicTBuiA)

31€MEeHTOB M X COeAMHEHUI Ha OCHOBE 3HaHUI O MepruoanYeckom 3aKoHe.

3anucbiBaTb YpPaBHEHWUS OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbLIX pPeakumMn U
peakumMin MOoHHOro obmeHa. CocCTaBAATb KNACCUOUKALUMOHHbBIE CXEMBbI,
CpaBHUTENbHbIE M 0bobLWatowme TabanLbl, ONOPHbIE KOHCMEKTbl. OTOUpaTb
MHGOPMALMIO U3 APYIUX UCTOYHUKOB A5 NOATOTOBKU KPATKUX COOBLLEHUIA.

FOTOBUTL KOMMbIOTEPHbIE NPe3eHTauun no Teme. MNpomsBoanUTbL PacyéTbl No
YPaBHEHMAM XUMUYECKMX PEAKLUMI, UCNOIb3YA MOHATUA «KMONSIPHANA Maccay,
«MONAPHbIA 06 BEMY», KTEPMOXMMMUYECKUE YPABHEHMA PEAKLMIA», KTEMNTOBOM
adpPeKT peakumm»

Pasgen IV. O6wume cBegeHUa 06 opraHNUYECKMUX coeguHEHUAX

9. Yrnesogopopabi HabntoaaTb 4EMOHCTPUPYEMBIE U CAMOCTOATE/IbHO NPOBOAMMbIE OMbITbI.

OnucbiBaTb CBOMCTBA n3yyaemobixX BeweCTB Ha OCHOBeE Ha6l'IPO,CI,eHMl\;1 3a UX

10.
npespaweHmnamm. CocTaBnATb CTPYKTYPHble GOPMYabl  OpPraHUYECKUX
Kucnopoacopaep- N
Bewects. OnpeaenATb MNOHATUA «KTOMOJIOM», «rOMOAOIMYECKMA pAaa»,
}Kawme =
. «m3omepbl». CpaBHMBATL CBOMCTBA NpedenibHbiX U HenpeaenbHbIX
opraHuyeckue
yrnesogopogos. CocTaBAATb KNacCUPUKALLMOHHbBIE CXEMbI, CPaBHUTENbHbIE
coeguHeHun

n O606IJ.I,3I-OLLI,M€ Ta6l'II/1LI,bI, OMOpPHble KOHCNeKTbl. Mcnonb3oBaTb BHYTPU- U

mexnpeameTtHble  CBA3MW. CpaBHMBaTb opraHn4yeckue BeuiecrtBea C

11. buonormnuyeckmn
HeopraHuyeckMmn. OBOBACHATL NPUUYMHBI  MHOroobpasuAa  BelecTs.

Ba)KHble

opraHMyeckme CocTaBnaTb KnaccuduKaLMOHHbIE CXEMbI, CPaBHUTENbHbIE U 0bobLWatoWwme

coeauHeHNs Tabnuubl, OMNOPHble KOHCMeKTbl. OTbMpaTb MHPOpPMaALUUIO U3 APYrUX

(SKMpbI NCTOYHMKOB A5 NOATOTOBKM KPAaTKUX COOBLLEHMIA. TOTOBUTb KOMMNbIOTEPHbIE
’

npeseHTaLuum no Teme
yrnesopgbl, 6enKku)

Pasgen V. Xumua n }xunsHb

12. Yenosek B Mcnonb3osBaTtb BHYTPU- U MeXnpeameTHble CBA3U. Ucnonb3osaTtb
mupe I'IpM06peTéHHbIe 3HaHNA U yMEHUA B I'IpaKTM‘-IeCKOﬁ AeATENbHOCTN U
BelecTs I'IOBCG,CI,HGBHOﬁ KU3HKN  AnAa  3SKONOrM4YeCKM rpamMmoTHOro nosegeHuA B

Opr)KafOLLI'eﬁ cpege. OueHnBatb BAWAHUE XUMWUYECKOrO 3arpA3HeHunA
Opr)KafOLLI'eﬁ cpedbl Ha OpraHM3M 4YenoBeKa U gpyrmne xmnsble opraHM3mbl.

OTbupatb MHGOPMaUMIO U3 APYITUX UCTOYHMKOB ANA NOATOTOBKM KPATKMX
coobuieHmni. FOTOBUTb KOMMNbIOTEPHbIE NPE3eHTaL MM No Teme

COOEPHAHUE KYPCA
8 KNNACC (24 B HEAE/NIO, BCEFO — 68 Y)

Tema 1. BBegeHue (3 u)

XMMUA U Hay4yHO-TEXHMYECKMI nporpecc. NcTopuyeckne sTanbl BO3SHUKHOBEHMA W Pa3BUTUA
XrMun. OCHOBHbIE NOHATUA U TeopPUKN XUmmnK. JlabopatopHoe obopyaoBaHUe M Npuembl paboThbl C
HUM. [paBUNa TEXHMKM Be30MacHOCTU NpuK paboTe B KabMHETE XUMUM.

JdemoHcTpaunn. Tabanubl, cnangbl, NOKasbiBatoWMe UCTOPUYECKUIA NYTb PAa3BUTUA, AOCTUKEHUSA
XMMUU U UX 3HauyeHune; nabopaTtopHoe obopyaoBaHMe.

MpakTnyeckoe 3aHATMe. JlabopaTopHoe obopyaoBaHMe U Npuembl PpaboTbl C HUM.




Paspen |. BewecTtBo n Xummnyeckmne ABAEHUA C I103VILI,VIVI dTOMHO-MONEKYNIAPHOIro y4yeHusa

Tema 1. Xumunueckume 3niemMeHTbl 1 BELLECTBA B CBETE aTOMHO-MOJIEKYIAPHOrO yyeHus (174)
MoHATHe «BewecTBO» B pU3MKe U Xumun. Prusnyeckme n xummnyeckne sieneHuns. Mamensawueecs
BELLECTBO KaK npeameT nayyeHmna xmummnun. ®asosble nepexogbl. OnmcaHue BewecTs. XMMMUUYECKNE
3/1IeMEHTbl: UX 3HAKU U CBEeAEHMA U3 UCTOpUM OTKpbITUA. CocTaB BewecTB. 3aKOH MOCTOAHCTBA
cocTaBa, XxMmuyeckne ¢opmyabl. PopmMbl CYLLECTBOBAHUSA XMMWYECKUX d1eMeHTOB. BellecTBa
NPoCTble U CNOXKHble. pocTble BewecTBa: MeTaslbl U HemeTannbl. O6LWAA XapaKTepuUCTUKA
METaNNoB U HeMeTannoB. HekoTopble CBeAEHUA O MeTannax U HemeTannax, obycnoBANBAKOLLNX
3arpA3HEHHOCTb OKpyMKatowen cpeabl. OnncaHMe HeKOTopbiX Hambosnee pacnpoCTPAHEHHbIX
NPOCTbIX BeWeECcTB. ATOMHO-MOJiIeKyaApHoe yyeHne (AMY) B xumun. OTHOCUTE/IbHbIE aTOMHbIE U
MoeKynApHble maccbl. Cuctema xmmuyeckux anemeHTtos . U. MeHgeneesa. OnpeneneHuve
nepuoaa v rpynnbl. XapakKTepucTUKa MOJIOKEHUA XMMMUUYECKMX 3JIEMEHTOB B MEPUOAMNYECKOM
cucteme. BaneHTHOCTb.

Konunuyectso Bewectea. OnpeaeneHmne BaneHTHOCTM NO NONOXKEHMUIO 3/IEMEHTA B NepUOANYECKOM
cucteme. Monb - - eANHULLA KONMYeCcTBa BellecTBa. MonapHaa macca.

demoHctpaumn. 1. dusnyeckne u xmmmdeckue asneHus. 2. UamepeHne NAoTHOCTU KUAKOCTEM
apeomeTpom. 3. MnasneHune cepsbl. 4. OnpeneneHmne 3N1eKTPONPOBOAHOCTU N TENAONPOBOAHOCTH
BewecTB. 5. OnbiTbl ¢ Kon nekuuen «LllKkana TBepmocTm». 6. Mogenn atomMoOB U MONEKYAN.
Kpuctannuyeckme pewetku. 7. Konnekuma meTannos U HemeTannos. 8. MonyyeHne yrnekmucaoro
rasa pasHbiMu cnocobamu. 9. dnektponus Bogbl. 10. Bo3roHKa uoaa. KunsayeHue Bogbl.
HakanmnsaHue KBapua. HarpesaHue HadTanuHa. 11. OnbiTbl no anddysnun. 12. Konnekums npocTbix
BelwecTs, obpasoBaHHbIXx anemeHTamn 1—111 nepuopos. 13. Habop Komorpamm: obpasupbl
pelweHna pacyeTHbIX 3ada4. 14. Konnekuma sewects Koamyectsom 1 monb. 15. IMHamunyeckoe
nocobue: KONNYEeCTBEHHbIE OTHOLLIEHMA B XMMUM.

NabopaTopHbie onbiTbl. 1, PaccMoTpeHWe BewecTB C PasAnNYyHbIMKU GU3UYECKMMUM CBOMCTBAMM
(meab, ¥eneso, UMHK, cepa, Boga, xnopua HaTpusa u ap.) 2. NMpumepbl GUBNYECKUX ABNEHUN:
crnbaHme CTeEKNAHHON TPYOKM, KunaveHue BoAbl, NnaBneHme napaduHa. 3. NMpumepbl XMMUYECKUX
ABNIEHUI: TOPEHNE APEBECUHDLI, B3aMMOLENCTBME MPamMopa C CONAHOM Kucnoton. 4. UsyyeHune
06pasuoB MeTannoB M HemeTanNoB (cepbl, *Kenesa, aNtoMWHUA, rpaduTa, mean u gp.). 5.
MN3yyeHMe CBOMCTB BELWLECTB: HarpeBaHMe BoAbl, HarpeBaHMe okcmMaa Kpemuusa (1V).

PacueTHble 3agaun. 1. BbluncaeHMe OTHOCUTENBHOM MONEKYAAPHOM MacCbl BELWECTB, MacCOBOWM
OO0NN 3N1EeMEHTOB NO XMMMYeCKMM dopmynam. BblumcneHne MONAPHOM Maccbl BewecTea. 2.
OnpeaeneHne maccbl BeLLEeCTBa No N3BECTHOMY ero KoanyecTsy M HaobopoT.

Tema TBOpYEcKol paboTbl. MnntocTpMpoBaHME NONOKEHNIA aTOMHO-MONEKYIAPHOIO yYeHus.

Tema 2. Xumnuyeckue peakumn. 3aKOHbl COXPaHEHUA Maccbl U a3Heprum (7 u)

CyLWHOCTb XUMNYECKMX ABNEHUI B CBETE aTOMHO-MONEKYIAPHOIO y4yeHuA. MPU3HaKu NpoTekaHua
XMMUYECKUX peakuunid. MprUyYnHbl U HaNpPaBAEHUA NPOTEKAHUA XMMMUYECKNX peaKunit. NoHATMe 06
SHTPONWUM N BHYTPEHHEW 3Heprun Belectsa. O6paTMMOCTb XMMUYECKUX peakumit. MpespalleHme
SHEPrMM NpU XMMUYECKUX PeaKLMAX, YCNO0BUA NPOTEKAHUA XMMUYECKUX PeaKUUi, 3K30- U
3HAOTEPMUYECKME PeaKUMU. 3aKOHbI COXPAaHEHMA MACCbl U SHEPTUU, UX B3aMMOCBA3b B 3aKOHEe
coxpaHeHua matepuun. CocTaBneHne ypaBHEHUN XMMUYECKUX peaKLunit. PacyeTbl No ypaBHEHUAM
XUMUYECKUX peakumi. Tunbl XMMUYECKUX peakuMn: PasNoXKeHWA, COeAMHEHMUA, 3aMeLLeHus,
obmeHa. 0606LLeHNE 3HAHNIA O XMMUYECKUX peaKkuuax.

OemoHctpauun. 1. TMpu3HAKM NPOTEKAHUA XMMWYECKMX pPeaKkuuh: HarpesaHue MmenHoMU
NPOBONIOKN; B3aUMOAENCTBME PACTBOPOB €AKOr0 HaTpa M xJopuaa mean; B3auMoaencTsme
PacTBOPOB YKCYCHOM KMCNOTbl U TMAPOKaboHaTa HaTpuUA; B3aMMoaelncTemMe pacTBOPOB X/IOPHOrO
Kenesa M KpacHOM KPOBAHOW COMW; pacTMpaHWe B CTYyMKe MOPOLLIKOB X10pMAa aMMOHMA U
raweHon mssectn. 2. Tunbl XMMUYECKMX pPeaKkuMi: pasfiodKeHue Manaxuta; B3ammopenctsue
)Kenesa ¢ pactBopom xaopuaa megm (1), B3aumogaernicteme pacTBopoB €4KOro HaTpa U XJI0PHOTO
Xenesa.

PacueTHble 3apaun. BbluMcneHne Mo XMMUYECKMM YpPaBHEHWUAM MACC, KONIMYECTB BELLECTB: a)
BCTYNMBLUMX B peakuuio, 6) 06pas3oBaBLUMXCA B pe3ybTaTe peakumu.



Tema 3. Metoabl xumum (1 y)

MoHATME O MeTOoAEe KaK CPeACcTBE HAYYHOro NO3HAHUA AEUCTBUTENbHOCTU. MeTogbl, CBA3aHHbIE C
HenocpeacTBEHHbIM M3yYeHMEM BeLLeCTB: HabloaeHWe, ONMcaHWe, CPaBHEHME, SKCNEPUMEHT.
AHaANM3 1 CUHTE3 BELECTB — IKCNEPUMEHTaNbHble MeToAbl XMMUU. NoHATUE 06 MHAMKaTOpaX.
TeopeTnyeckoe 0ObBACHEHME, MOAENNPOBAHUE, MNPOTrHO3MPOBAHUE XUMMUYECKMX SIBAEHUN.
XMMUYECKUIA A3bIK (TEPMUHbI M Ha3BaHWSA, 3HAKM, GOPMy/bl, YPaBHEHMA), €ro BaXKHeWlwwue
bYHKLMM B XMMMYecKoM HayKe. Cnocobbl BbiparKeHMA 3aKOHOMEPHOCTEN B XMMWUK (KaYeCTBEHHbIN,
KOZIMYECTBEHHbIN, MATEMATUYECKUN, TpaduuecKknin). Xumuyeckme onbiTbl U U3IMEPEHUA, WX
TOYHOCTb. EAMHMLbI M3MepPeHUI, Hanbonee YacTo UCMOb3yeEMbIE B XMMUW. PacyeTbl B XMMUU, KO-
JIMYECTBEHHbIE XMMUYECKMNE 3aauM.

Na6opaTopHble onbiTbl. 1. OnvcaHMe BELWECTB MONEKYISPHOTO M HEMOIEKYNSPHOTO CTPOEHUS. 2.
MogaenmpoBaHMe XMMUYECKMX OBOBEKTOB C MOMOLLbIO MIOCKOCTHbIX M 06 bEMHbIX MOAENEN.
DemoHctpaumu. 1. ViccnepoBaHve GU3MYECKUX U XMMUYECKUX CBOMCTB BelecTsa (BOAbI, LIMHKA
nnu ap.). 2. HabawoaeHne n onMcaHne XMMUYECKOM peakLmnm (B3aumoaencTame LIMHKA C CONSHOM
KMC/IOTOM Uan ap.).

PacueTHble 3agaun. 1. BbluMcieHWA, CBA3aHHble C NEepPeBOAOM eauHul, B MexayHapoaHyto
cuctemy eguHuy (CU). 2. MocTpoeHue rpadmkoB M Tabauy No MMEKOWMMCA OAHHbIM O
KO/IMYECTBAX BELLECTB, PACXOAYIOLLMXCA UAN MONYYAIOLLUMXCA B XUMUYECKUX PeAKLUAX.

Tema 4. BewecTBa B OKpYy»KaloLeit Hac npupoae 1 TexHuke (4 4)

BewectBa B npupoae: OCHOBHble CBEAEHUA O BeLLeCTBEHHOM cocTaBe reocdep M Kocmoca.
MoHATMEe O TexHOcdhepe. YncTble BewecTBa U cmecu. CTeneHb YNCTOTbl U BUAbI 3arpPA3HEHUA
BeLecTs. [TOHATME O FTOMOreHHbIX U reTeporeHHbIX cMecax. PazaeneHne cmecein. OUNCTKa BeLwecTs
— GUNbTPOBaHME, ANCTUNNALMUA, KPUCTANNN3AUMA, SKCTPArMpoBaHue, xpomatorpadumsa, BO3roHKa.
NpeHTudMKaLmMA BeLwecTs C MOMOLLLIO ONpeaeneHUs TeMnepaTyp NAaBAEHNA U KUMEHUA.
BewecTtBa B TexHuKe. MNonyyeHne BeweCTB C 3aAaHHbIMW CBOMCTBaMM — OCHOBHaA npobnema
xvmuu. NMoHATUE O BELLECTBAX KaK O Cbipbe, MaTepuanax U NpoayKuun. Bellectsa opraHMyeckmne
N HeopraHuyeckue. [lepBOHaYaNbHble CBEAEHUA O XMMMUYECKON TexHonormu. lnaHeTapHbIn
XapaKTep BAWAHUA TEXHUKM Ha OKpyawwy cpegy. [pupoaoOXpaHUTeNbHOE 3HavyeHue
OYUCTHbIX COOPYKEHWUIN N SKONOFUYECKM YUCTbIX TEXHONOTUN.

MoHATME O PacTBOPax KakK FOMOTeHHbIX PUINKO-XMMUYECKUX CUCTEMAX. 3HAYEHWNE PACTBOPOB ANA
YKM3HW YeNOoBEKa, CebCKOXO3ANCTBEHHOMO M NPOMbILWIEHHOTO NPOM3BOACTBA. PacTBopumMocTb
BeLecTs. BanaHue TexHochepbl Ha NPUPOLHbIE NPECHbIE U MOPCKME BOAbI. PaKTOpPbI, BAMAIOLLME
Ha PacTBOPUMOCTb TBEPAbIX BELLECTB M ra30B. M3meHeHMe pacTBOPUMOCTU KMCA0POAa B CBA3M C
3arpasHeHnem Bofa. KoadoduumeHT pactBopumocTM. Cnocobbl BbipaXKeHUA KOHLUEHTPALUK
PacTBOPOB: MaccoBasA 07, MONAPHAA KOHLEHTPALMA.

DemoHctpaumn. 1. PasgeneHve cmeceilt pPas/MYHbIMM METOAAMW: METOLOM OTCTaMBaHuUA; C
NMOMOLLbIO AENUTENIbHOW BOPOHKW; METOAOM KOJIOHOYHOM xpomatorpadum. 2. Konnekuuma
Pa3NINYHbIX COPTOB HedTU, KameHHoro yrasa. 3. Konnekuua npupoaHbIX M CUHTETUYECKMX
opraHuYecKux BelecTs. 4. PacTBopeHMe BELLECTB C Pa3INYHbIM KOIPPULMEHTOM PAacTBOPUMOCTY.
5. YcnoBus U3MeHeHUs pacTBOPUMOCTU TBEPAbIX U ra3006pa3HbIX

Bewect8. 6. Tennosble 3¢pPeKTbl NPU PACTBOPEHUN: PACTBOPEHUE CEPHOM KMCAOTbl, HUTPATa
aMMOHMUS,

Mpaktnueckne 3aHatTMA. 1. OuMCTKa BewecTB MeToAaMu GUABLTPOBAHMA, KpUCTanansauuu,
neperoHKKn, BO3rOHKK, XpomaTorpadum, skcTparnpoBaHua (2—3 u).

2. MpurotoBneHWe pacTBOPOB 334aHHON KOHLEHTPALMW.

3. N3yueHune pacTBOpPMMOCTH BELLECTB.

PacuetHble 3agaum. 1. [locTpoeHne rpaduKoB PaCTBOPUMOCTU BELLECTB MNPU  Pa3INYHOM
Temnepartype. 2. Mcnonb3oBaHue rpadMKOB PacTBOPMMOCTM AR PaACYETOB KO3IPOUUMEHTOB
PacTBOPMMOCTM BELLECTB. 3. BbluMCIEHNE KOHLEHTPALLMM PAacTBOPOB (MAacCOBOW 4,011, MOAPHON)
MO Macce PacTBOPEHHOrO BELLECTBA U 06beMY UM Macce pacTBopuTensa. 4. BblumcaeHne maccel,
obbemMa, KO/MYecTBa pPACTBOPEHHOrO BELWECTBA W pacTBOpUTENss NO  OMNpPeAe/eHHOM
KOHUEHTPaLMM pacTeopa.



Tema 5. NMoHATHe o rasax. Bosayx. Kucnopog. lopeHue (6 u)

MoHATKe 0 rasax. 3akoH ABoragpo. Boszgyx — cmecbk raszos. OTHOCUTENbHAA NJIOTHOCTb ra30B.
Kucnopoa — XMMUYECKUIA 9N1eMEeHT U NPOCTOE BELLECTBO. MicTopus oTKpbITMA Kucnopoaa. Cxema
onbitoB [. Mpuctan u A. J1. /lagyasbe.

Annotponus. O30H. 3HadyeHue 030HOBOro cnosa 3emaun. MNpobsiema HapyLEeHMA ero LeIOCTHOCTU.
MoBblWweHMe cogepKaHUA 030HA B MPU3EMHOM c/10e aTMmocdepbl.

MonyyeHne KMcNopoga B NPOMbILLIEHHOCTM U NabopaTopun. XMmmnyeckne CBOMCTBA KMCA0poaa.
Mpovueccbl ropeHna u MegIeHHOro OKNCAeHUA. NpuMeHeHWe KMCA0poaa.

ATmocdepa — Bo3ayliHaa obonouyka 3emnn. TeHAEHUUU U3MEHEHMA cocTaBa Bo3ayxa B XX B.
OCHOBHbIE WCTOYHMKK 3arpAsHeHUs atmocdepbl. TPaHCMNOPTHbIA MNEPEeHOC 3arps3HEHUN.
KpyrosopoTt kucnopogaa 8 npupoae. O BceMmpHOM 3aKkoHe 06 atmocdepe.

DemoHcTpauuu. 1. MonyyeHune kmucnopoga. 2. CkuraHne B atmocdepe KUCopoaa, cepbl, yras,
KpacHoro ¢pochopa, HaTpuA, Kenesza.3. OnbITbl, NOATBEPXKAAOWME COCTaB BO3ayxa. 4. OnbITbl MO
BOCMJIAMEHEHUIO U TOPEHUIO.

PacuetHble 3agauu. 1. OnpegeneHne OTHOCUTENbHOM MJIOTHOCTM FA30B MO 3HAYEHUAM WX
MONEKYNAPHbIX Macc. 2. OnpegeneHne OTHOCUTENbHbIX MONEKYNAPHbIX MAacC razoobpasHbIx
BELLLEeCTB MO 3HAYEHMUIO UX OTHOCUTENbHOM NIOTHOCTY.

Tema TBOpUEcKOM paboTbl. CTOUHMKM 3arpsasHeHns atmocdepbl U cnocobbl ero NnpeoaoNeHus.

Tema 6. Knaccbl HeopraHnuyeckux coeguHeHui (11u)

OKkcmpabl — cOCTaB, HOMEHKNaTypa, Knaccupukauma. MoHATME O TMOPOKCMAAX — KUCNOTax u
OCHOBaHMAX. Ha3BaHMA M coCTaB OcHOBaHUM. MngpoKkcorpynna. Knaccudmrkauma KMcnoT (B T. .
OpraHu4YyecKkMe U HeopraHMYeckue), Mx coctas, Ha3BaHMA. CocTaB, Ha3BaHWA CO/sel, NpaBuNa
coctaBneHuns Gopmyn conen.

XMMMYecKkne CBOIMCTBA OKCUAOB. BAnAHME cocTaBa KMCNOT Ha XapaKTep UX CBOMCTB (Ha npumepax
CONAHON W cepHoM KucnoT). Obwme XMMUYEeCKMe CBOMCTBA KUCAOT. PacTBOPMMOCTb KWUCAOT.
KucnotHble poxau. dusmyeckme cBoMCTBA M cnocobbl MonyvyeHua Lwenoyen. Xumuyeckue
CBOWCTBa conei (B3aMmopencTeBme pacTBOPOB COMEM C PacTBOpPaMM LLesoverd U MeTannammu).
leHeTMYyecKas CBA3b KNACCOB HEOPraHUYecKUx coeguHeHuin. AmeoTtepHocTb. OKcmabl M
rmgpoKkcmnabl, obnapatowme amdoTepHbiMM cBoMcTBamMU. KnaccuduKkauma HeopraHUYecKux
BellecTB. Mepnoanyeckoe M3MeHEeHMe CBOMCTB XMMWUYECKUX I1EMEHTOB U UX COeAMHEHUN (Ha
npumMmepe OKCUAO0B, MMAPOKCUA0B U BOAOPOAHbIX COEAUHEHUN).

DemoHcTpauun. 1. O6pasubl coeanHeHUn — npeacTaBUTEeNEen KAacCoB KUCNOT, CONewn,
HepacTBOPUMbIX OCHOBAHUI; WenodYen; okcmaos. 2,'0OnbiTbl, UANOCTPUPYIOLLME CYLLECTBOBAHME
reHeTUYEeCKOM CBA3U Mexay coeamHeHnamn ¢ocdopa, yrnepoga, Hatpua, Kanbuma. 3.
B3aumopgencrteme Kanbuma M Hatpua ¢ Bogoi. 4. [denctene wHAWKaTopoB. 5. OnbiThl,
WUANOCTPUPYIOLLME XMMUYECKME CBOMCTBA OTAE/NbHbIX KNAaCCOB HEOPraHMYECKUX COeaUHEHU. 6.
O6pasubl NPOCTbIX BELWECTB U UX coeAMHEeHMW (OKCMAOB WM TMAPOKCMAOB), 06pa3oBaHHbIX
3NleMeHTaMM 04HOro nepuoaa.

NabopaTtopHblie onbiTbl. 1. PaccmoTpeHne o6bpasuyos okcuaos (yrnepoaa (IV), Bogopoaa,
docdopa, meam, KanbuumA, Kenesa, KpemHusa). 2. HabnwogeHue pacTBOPMMOCTM OKCMAOB
aNtOMUHMA, HAaTPUA, Kanbumna n megun B Boge. 3. OnpeaeneHme cpegbl NONYyYEHHbIX PAacTBOPOB C
NMOMOLLBIO MHAMKATOPA. 4. PaccMoTpeHMe 06pa3LL0OB CONeN N onpeaeneHne UX pacTBOPMMOCTH. 5.
B3aumogeincteme oKcnagoB KanbuuAa u  ¢dochopa C BOAOKM, oOnNpeaeneHWe XapakTepa
obpasoBaBLIEroca OKcuaa C NOMOLLbIO MHAMKATOopa. 6. Bsaumopenctemne okcmaos megu (I1) n
LMHKA C pacTBOPOM CEPHOM KMCAOTbI. 7. [MonyyeHne yrnekmcaoro ra3a u B3amumogencTemne ero ¢
M3BeCTKOBOM Boaon. 8. MccnepaoBaHWe CBOMCTB COMSIHOM M CEPHOM KUCNOT C UCMONb30BaHUEM
WHAMKATOPOB. 9. B3aMmopencTesne mMeTannoB (MarHuA, UUHKa, ¥enesa, Meau) ¢ pactBopamu
kKucnot. 10. MU3meHeHMe OKpacKM WMHAMKATOPOB B pacTBopax wenodei. 11. BlaumopgeicTteme
pacTBOPOB KUCAOT cO Wenodyamu. 12. Bsaumoaencresme pacTBOPOB KUCAOT C HEPACTBOPMMbIMU
ocHoBaHMAMMU. 13. MonyyeHne HepacTBOPMMbIX OCHOBAHUIA U UCCeAOBaHME UX CBOWMCTB (Ha
npUMepe rmapoKkcuaa UnHKa).

Mpaktnueckmne pabortbl. 1. iccnepoBaHne CBOMCTB OKCUA,0B, KUCNOT, OCHOBAHUM.



Il. BewecTBa U XMMUUYECKME peaKLmMn B CBETE 3/IEKTPOHHOI Teopumn

Tema 7. CTpoeHue aToma. AaepHble peakumm (2 u)

CtpoeHue aTtoma. Moctynatbl bopa. CTpoeHne 3NeKTPOHHbIX 060/104EK aTOMOB 3/IEMEHTOB: 3-, p-,
<2-, N-aneKTpOoHbl. MecTo anemeHTa B NepUOANYECKOM CUCTEME N INEKTPOHHAA CTPYKTYpPa aTOMOB.
PagnoaktMBHOCTb. [TOHATME O MNPEBPALLEHUMU XMMUYECKUX SN1EMEHTOB. YpaBHEHUA ALEpPHbIX
peakumin. MpuYmMHbl BOSHUKHOBEHUA PASMOAKTUBHbBIX OCAAKOB M UX BMONOrMYecKoe 3HaYeHme.
DemoHcTpauuun. 1. Mogenm aTomoB pa3/INYHbIX 3/IEMEHTOB.

Tema 8. NMepuoaunuecknii 3aKoH U nepuoamnyeckas cuctema anementos 1. U. MeHgeneesa (3 u)
CBOICTBA XMMUYECKUX INEMEHTOB U UX U3MeHeHUs. KnaccudpuKkaumsa XMMUYECKUX 3/1EMEHTOB.
OTKpbITUE NEPUOANYECKOTO 3aKoHa. CTpoeHMe aTOMOB 3/1IEMEHTOB MaJibiX U 6ONbLIMX NEPUOAOB,
rnaBHbiX M MobouyHbIXx noarpynn. PopmynMpoBKa NEPUOAMYECKOrO 3aKOHa B COBPEMEHHOW
TpakToBKe. [eprMoamyecKkas cMcTema B CBETE CTPOEeHUsA aToMa. PUINYECKUIA CMbICT HOMeEpa ne-
puoaa wu rpynnbl. CemMencTsa 3/IEMEHTOB (Ha NpUMepax LE/IOYHbIX METaNI0B, raJIoreHos,
WHEPTHbIX ra3oB). XapaKTepucTMKa XMMMYECKMX CBOMCTB 3/1IEMEHTOB [NaBHbIX MNOArpynmn wu
NepnoagnNYHOCTb NX U3BMEHEHMA B CBETE 3/IEKTPOHHOTO CTPOEHUA aTOMA. DNEMEHTbI, COeaMHEHUA
KOTOpPbIX NpPoABAAOT amdoTepHble cBoMcTBAa. OTHOCUMTENbHAA 3NEKTPOOTPUUATENBHOCTD
anemeHToB (030). O6was xapakTepUCTUKA 3N1eMeHTa Ha OCHOBe €ro MnONOXKeHMA B
nepuoaudeckon cucteme . N. MeHaeneesa. 3HaueHWe NepuoaNYECKOro 3aKoHa 1A pa3BuUTUA
HAYKN N TEXHUKU. PONb Nepnoanyeckoro 3akoHa B CO34aHNN HAy4YHOM KapTUHbI MUpPa.
DemoHctpauun. 1. Habop chaingos, Kogorpamm, Tabnuu, «lMepnoanyecknini 3akKoH U cTpoeHne
atoma*. 2. emoHcTpauma obpasLoB LLENOYHbIX MEeTannoB U ranoreHos. 3. Bsaumogelicteme
LLENIOYHbIX METAN/I0OB U FAaNIOfeHOB C MPOCTbIMU U CNOXHbIMKU BelwecTBamn.4. NccheposaHue
CBOMCTB aM@OTEPHbIX TMAPOKCUAO0B U LLENOYEN.

Tema 9. CTpoeHue Bew,ecTBa B CBETE 3/IEKTPOHHOM Teopum (7 u)

BaneHTHOE COCTOAHME aTOMOB B CBETE TEOPUWN SNEKTPOHHOIO CTPOEHUA. BaNeHTHbIE 3N1EKTPOHbI.
XvMmuyeckan cBA3b aTOMOB. KOBaneHTHas CBA3b U MexaHW3m ee obpa3oBaHuA. HenonapHasa m
nonApHasa KoBaJieHTHanA

cBA3b. CBOCTBA KOBA/IEHTHOW CBA3U. DIEKTPOHHbIE U CTPYKTYpPHble dopmMynbl BewecTs. MoHHasA
CBA3b M MexaHn3m ee obpasoBaHuA. CBOMCTBA MOHOB. CTEMNEHb OKUCAEHUS.

Mpupoaa XMMMYECKON cBA3M U ee Tunbl. OTHOCUTENBHOCTb TUMONOTMN XMMUYECKON CBA3W.
BansHMe TMNa XMMUYECKOWM CBA3M HA CBOMCTBA XMMMNYECKOTO COEANHEHUSA.

Kpuctannumyeckoe CcTpoOeHME BeLLecTB. Kpuctannmyeckme peweTkn: aTOMHas, WOHHaA,
MOJIEKYIAPHAA — N UX XaPaKTEPUCTUKM.

YPOBHM XMMUYECKOI OpraHn3aLmm BelecTs. 3aBUCMMOCTb CBOMCTB BELLECTB OT UX CTPOEHMA.
Tema TBOpYecKoi paboTbl. PaccmoTpeHwe M aHanu3 B3aMMOOOYC/NIOBAEHHOCTU COCTaBa,
CTPOEHMSA, CBOMCTB BELLLECTBA M €ro NPaKTMUYECKOro 3HayeHua (Ha tobom npumepe).

Tema 10. XumnuecKkue peakuum B CBeTe 3/IEKTPOHHOU TEOpPUMN.
OKUCAUTEeNbHO-BOCCTaHOBUTE/NIbHbIE peakuuun (OBP) (3 u)

®Pur3myeckan CyLHOCTb XMMUYECKOM peaKkLumu.

ONEeKTPOHHble ypaBHeHUA Jlbouca. Peakuuu, npoTekawwme ¢ nsmeHeHnem n 6e3 nameHeHus
cteneHen okucneHma. OBP. Tpoueccbl OKUCNEHWA W BOCCTAHOB/IEHWA; WX €AUHCTBO U
npoTnBononoxKHocTb. CocTaBneHue ypaBHeHuit OBP. PacctaHoBka KoaddpuumeHtos B OBP
MEeTOA0M 3/1eKTPOHHOTO 6anaHca. Obuwan xapakrepuctmka OBP.

Knaccnoumkauma XMMMUUYECKMX PEAKLNIA B CBETE 3NEKTPOHHOM TEOPUN.

DemoHcTpauuun. [Mprmepbl OKUCAUTENIbHO-BOCCTAHOBUTENbHbLIX PEeaKUUii Pas/iMyHbIX TUNOB:
ropeHne BeLECTB, B3aMMOLENCTBME METAIZIOB C rasioreHamu, cepoi, a3otom (obpasoBaHue
HUTPUTA NIUTUA), PACTBOPAMM KMCAOT U CONEN.

Tema 12. Bopopopa, u ero BaXkHeme coeagnHeHus (2 u)



Bogopoa B Kocmoce. AaepHble peakumn Ha ConHue. Bogopoa B 3emHon npupoge. MNonyyeHne
Bogopoaa B nabopatopuun. Bogopos — XMMMUYECKUI 31€MEHT U MPOCTOE BELLECTBO. DHEprua
CBS3M B MoOJeKyne Bogopoga. Msotonbl Bogopoda, Pusmyeckme M XMMUYECKUE CBOICTBA
Bogopoaa. Bogpopon B OBP. lNpumeHeHue Bogopoaa. NpombineHHoe noayvyeHne BoAOpPOAA.
Boaopon — 3KON0OrMyYecKkn YNCToe TONJMBO M NePCNeKTMBbI ero ucnosib3osaHuAa. Okecna sogopoaa
— BOJa: COCTaB, MPOCTPaHCTBEHHOE CTPOEHME, BOAOPOAHAA CBA3b. PU3NKO-XMMUYECKME CBOICTBA
BOAbl. M30TOMHbIN cocTaB BoAbl. TAXKead Boga M 0cobeHHOCTM ee CBOMCTB. [lepokcma Bogopoaa:
COCTaB, CTPOEHMe, CBOMCTBA, NPUMEHEeHMe, Ne-poKcng, sogoposa B OBP.

DemoHctpauun. 1. MonyyeHue Bogopoda B nabopatopun. 2. 3apAaaka annapata Kunna. 3.
NerkocTtb Bogopoaa. 4. Anddysma sogopoaa. 5. FlopeHune Bogopoaa.6. BocctaHoBneHne mean ms
ee oKcuga B TOKe Bogopoga. 7. OnbiTbl, NOATBEPKAAOWME XMMUYECKME CBOMCTBA BO-
Abl. 8. XMMMYECcKMe CBOICTBA NepoKcuaa Bogopoaa.

MpakTnyeckue pabotbl. 1. lMonyyeHne BOAOPOAA U U3YYEHUE Ero CBOMCTB. 2. BoccTaHOBUTE/IbHbIE
CBOWMCTBA BOAOPOAA.

Tema 13. TanoreHbl (2 y)

XapaKTepuUCTUKa rasioreHoB Kak XMMUYECKUX 31eMEHTOB U NPOCTbIX BelecTB. CTpoeHMe aToOMOB
ranoreHoB. HaxoxpgeHue ranoreHoB B npupoae. Prusmyeckne nu xMmmyeckne CBOMCTBA ra/ioreHoB.
MonyyeHne xnopa M xaopoBoaoposa B nabopatopum M NPOMbILWNEHHOCTU. Buonormnyeckoe
3HayYeHue rasioreHoB. [anoreHbl U OTPaBAAKOLLME BELLECTBA.

DemoHcTpauuu. 1. MonyyeHre xnopoBoaopoaa peaKkunen obmeHa n pactBopeHue ero B Boae. 2.
B3anmogencreme pacTsopa noga ¢ Kpaxmasom.

NabopaTtopHbie onbiTbl. Pacno3HaBaHMe CONAHOM KMCNOTbI, XA10pnA0B, bpomnaos, MOANAOB.
MpaKktnueckue 3aHatMAa. 1. [lonyyeHue CONAHOM KUCNOTbl WU ONbiTbl C HeW. PelieHue
9KCNEePUMEHTANbHbIX 33434 No Teme «[anoreHbI».

PacueTtHble 3apgaun. BoiumcneHme ob6bema rasoB N0 KONMYECTBY BELLECTB.

9 KNIACC (2 4 B HEAE/HO, BCEFO — 68 Y)

MoBTOpEeHMEe HEKOTOPbIX BOMPOCOB Kypca HEOpraHnYeckon xmmum 8 Knacca (8u).

XMMUYECKME 3N1eMEHTbl U UX CBOMCTBA. [epnogmyecknii 3akoH. 3aKOHOMEPHOCTU U3MEHEHUSA
CBOWCTB 3/1eMEHTOB B nepuogax v rpynnax. OTHOCUTeNbHaA 3/1EKTPOOTPULATENBHOCTb, CTEMEHDb
OKUCNEeHMA. BaneHTHOCTb. TUNbl XMMUYECKOM CBA3U. TUMNbI KPUCTANNNYECKUX pelleToK. CBeaeHUs
0 coctaBe (obwme dopmynbl cocTaBa) U HOMEHK/IAType OCHOBHbIX K/1aCCOB HEOpraHMYecKnx
COeAUHEHUA.

DemoHcTpauun. 1. O6pasubl HeopraHMYECKUX coeamHeHun. 2. Moaenu KpUCTananyeckux
peweToK. 3. ONbITbl, pacKkpbiBatoLME B3aMMOCBA3b CTPOEHUS U CBOWMCTB: a) BO3roHKa 1oaa; 6)
HarpeBaHuMe HadTaMHaA W KBapua; B) HarpeBaHWe cepbl U noBapeHHoOW conu. 4. KomnnekT
KO4orpaMm u cnaingos « OCHOBHbIE MOHATUA XUMUNY.

NabopaTtopHbiit onbIT. PaboTa ¢ 06pasL,amm oKkCMAa0B, CONen, KUCAOT, OCHOBAHMUN.

PA3AEN |. TEOPETUMECKUE OCHOBbI XUMWUU

TEMA 1. Xumunueckme peakumm u 3aKOHOMEPHOCTU UX NpoTeKaHusa (4 u)

DHepreTMKa XMMMUYECKMX MPEBPALLEHUN. DHTanbNMA. TennoBon 3P PEKT XMMMUUYECKUX PeaKLUN.
Tepmoxumuuyeckme ypasHeHuAa. dHeprna [mMb6ca. BO3MOMKHOCTb NPOTEKAHUA XMMUYECKUX
peakumin. CpaBHEHME TEPMOXMMMYECKOrO U TEepMOAMHAMMYECKOro NOoAXO40B B OMUCAHWUK
XMMUYeckol peakummn. CKOPOCTb XMMMUYECKOM peakumu. 3aKoH AencTBMA Macc. 3aBUCUMOCTb
CKOPOCTW OT YC/IOBMI NPOTEKAHMA peakunn. Xmmnyeckoe paBHosecue, npuHumn Jle LWatenbe. Ka
Tanus. dHeprua akTMBaLmm, obwme ceegeHNA 0 TOMOTeHHOM M reTeporeHHOM Katanumse. MNoHATue
O NPOMEXKYTOUHbIX KOMMJIEKCaX.

OemoHcTpaumu. 1. 3aBMCUMOCTb CKOPOCTU peakL MM OT KOHUEHTPALUUM pearnpyoLwmx BeLwecTs. 2.
3aBMCUMOCTb CKOPOCTM peaKkuum oT TemnepaTtypbl. 3. 3aBUCMMOCTb CKOPOCTU peaKkumu OT
npupoabl pearvpyowmx sewecTts. 4. BavAHMe KOHUEHTpauMu pearnpylowmx BewecTs Ha



XMMUYECKOe paBHOBecue (Ha npumepe B3aMmoaencTeusa xnopuaa xenesa (lll) ¢ pogaHugom
Kanua). 5. Blaumopaencteme antoMWHUSA C MO4OM B MPUCYTCTBMM BoAbl. 6. B3aumopeicrsme
nepoKcuaa Boaopoaa ¢ okengom mapradua (VI). 7. Aumepusauma okemaa asoTa (1V).
NaboparopHbie onbiTbl. 1. ONbITbl, BbIACHAOLLME 3aBUCUMOCTb CKOPOCTU XMMUYECKOM peakumn ot
npUpoAbl pearnpyoLmMx BELWECTB (B3auMoaencTBUe LIMHKA C COIAHOM U YKCYCHOM KUC/1I0Tamu), OT
nJoWaamM NoBepPXHOCTU COMPUKOCHOBEHUA (B3aMMOLENCTBME Pa3/IMYHBIX MO pPasmepy rpaHyn
LIMHKA C CO/IAHOM KMCNOTOM), OT KOHLEHTPALUUN U TeMmnepaTypbl (B3aMmogencTeme okcuaa megu
(I1) ¢ cepHOM KMCNOTOM Pa3NMYHOM KOHLLEHTPAWUM NPU pa3Hbix TemnepaTypax). 2. MonyyeHue
oKcmaa cepsbl (IV) n okMcneHne ero B NpMCyTCTBMM KaTanumsatopa.

PacuetHble 3agaun. 1. PacyeTtbl N0 TEPMOXMMMUYECKMM YpPaBHEHUAM. 2. BblunmcneHne ckopocTu
XMMUYECKON peakuum Mo KMHEeTUYeCKoMy ypaBHeHWI. 3. BbluMcneHne CKOpoCTU XMMUYECKOM
peakLumn no rpaduKy ee NpoTeKaHUs.

TEMA 2. Teopusa 3N1eKTPONUTUUYECKOM guccoumaumm (9 u)

CBegeHnAa 0O pacTBopax: onpeaeneHne pPacTtBOpoB, PaACTBOpPUTENU,  PaCTBOPUMOCTD,
KnaccudumKauma pacTBopos.

Mpeanocbl/IkM BOSHUKHOBEHUA TEOPUWN INEKTPOAUTMYECKON auccoumnaumn. Naen C. AppeHunyca,
O.N. MeHgeneeBa, U.A. KabnykoB u apyrux yyeHbix. CTPyKTypa U 3Ha4YeHWE Hay4yHOW TEOopUW.
DNEeKTPONUTbI U HEINEKTPONNUTSI.

JunnonbHoe cTpoeHne moneKkynbl BoAbl. [lpouecchbl, npoucxogawme C 3SAEKTPOAUTaMKU MpU
pacniiaBNeHMN U PacTBOPEHUM BelLecTs B BoAe. Ponb Boabl B mpouecce 3neKTPOINTUYECKON
auccoumnaumn. uccoumauma 3NeKTPONINTOB C pPasHbiM TUNOM XMMWYECKOW CBA3M. Tennosble
ABNEHUA, CONPOBOXKAANOLLME NPOLLECC PACTBOPEHUA.

CreneHb pguccoumaumn. KoHCTaHTa pguccoumaumun. KuCnoTHOCTb pactesopoB. [loHATME pH.
UHAanKaTOop®I.

OCHOBHblE NONOXKEHMA TEOPUMN PACTBOPOB.

CunbHble 1 cnabble anekTpoanTbl. CBOMCTBA MOHOB. MOHHbBIN COCTaB NPMPOAHbIX BoA,. MnapaTsl
KpUCTannormapaTobl, HAXoX4eHne ux B npmpoae.

M'mpponus coneit. ObMeHHble peakumm. XuMnyeckme CBOMCTBA KMCNOT, CONen U OCHOBaHUM B cBeTe
TEOPUN INEKTPONUTMYECKOM anccoumaumn. KpaTkme cBeaeHMA 0 HEBOAHbIX PACTBOPaAX.
PacueTtHble 3a4a4M. PacyeTbl N0 XMMMUYECKUM YPAaBHEHMAM, €C/IM OAHO U3 PearnpytoLyx BeLecTs
[aHo B U3ObITKe.

OemoHcTpaumn. 1. UcnbiTaHMe BeLWeCTB, MX pPaACTBOPOB M pPaCMNIABOB HA 3INEKTPUYECKYIO
NPOBOAMMOCTb. 2. BanaHune pasbaBneHma Ha cTeneHb guccoumaummn. CpaBHEHME 31EKTPUYECKON
NPOBOAMMOCTM KOHLEHTPUPOBAHHOIO W pa3b6aBfEeHHOro pPacTBOPOB YKCYCHOM KUCNOTbI. 3.
[BnxeHne MOHOB B anekTpuyeckom none. 4. lonydyeHne HeBOAHbIX pacTBOpOB. 5. BanAnwue
pacTBOpPUTENA HA AMccoLMaLMmio (B KayecTBe pacTBOpuUTenei — CONAHan KUCAoTa, ANSTUIOBLIN
adup, 3TMNOBbLIN CNUPT, ToNyon). 6. M’MapaTaumnsa n aerngpataumna MOHOB (Ha npumepax 6e3BoaHbIX
conen n Kpuctannornapatos xnopuga Kobanota (1), cynbdatos meam (1) n Hukens (I1).
NabopaTtopHblie onbiTbl. 1. PaboTa ¢ MHAMKaTOpaMu. 2. PeakumMm obmeHa Mexay pacTBopamu
aneKkTponnToB. 3. PasgeneHne oKpaleHHbIX BEWECTB METOLOM TOHKOCAOMHON XpomaTtorpaduu.
4. XMMMNYeCKMe CBOICTBA PAaCTBOPOB KMUC/IOT, CONEM M OCHOBAHUN. 5. TMAponns pacTBOpPOB CONem

PA3LEN Il. SNIEMEHTbI - HEMETA//bl U UX BAXXHEULUUE COEQUHEHUA

TEMA 3. O6w,an xapaKrepuctuka Hemetannos (3 yaca)

Xvmunyeckue asnemeHTbl-HemeTannbl. [MONOKEHUE 3/1eMEeHTOB-HEMETANI0B B NEPUOANYECKOM
cucteme O.U. MeHpeneeBa. Hememannoel -p-aniemeHmeol. OcOBEHHOCTU CTPOEHUA MX AaTOMOB:
obwue 4yepTbl M pasnmumna. OTHOCUTENbHAA 3INEKTPOOTPULATENIbHOCTb. CTeneHn OKUCNeHus,
Ba/NIEHTHble COCTOAHMA ATOMOB HEMETaN/IoB. 3aKOHOMEPHOCTU MU3MEHEHUA 3HAYEHWUN 3ITUX
BE/IMYMH B NEPUOLAX M TPYNNax nepnogmyeckon cuctemol. PaduoakmusHele uzomonsi. U3omonel
HemMemasnsnoe, ux npumeHeHue. XapakmepucmuKa y2a1epo0Ho20 memood, NpuMeHAemMo20 8 pa3-
Holx o0bsnacmax Hayku. 3azepAsHeHue OKpywarwel cpedsl paduouzomornamu; OCHOBHbIE



UCMOYHUKU ux nocmynsaeHus. TunuyHble Gopmbl BOAOPOAHbLIX M KUCAOPOAHbIX COEANHEHUM
HemeTannoB. PacnpocTpaHeHMe HEMETAI/IMYECKUX 3/IEMEHTOB B NpUpoae.

MpocTble BewecTBa-HemeTanNbl. OcobeHHOCTM uX CTpoeHuAa. Pusmyeckne CBOMCTBA
(arperaTHOe cocTosiHME, TemnepaTypa NAaBAEeHMA, KUMEHUS, PaCTBOPMMOCTb B BoAe). NoHATMe 06
annotponun. Annotponusa yrepoga, pocdopa, cepbl. O6yc/0BNEHHOCTb CBOMCTB a/1/IOTPONOB
0COBEHHOCTAMU UX CTPOEHUA; MPUMEHEHME aN/IOTPOMNOB.

XMMUYECKMe CBOWCTBA MPOCTbIX BELLECTB-HEMETANNO0B. [PUUYNHBI XMMUYECKOW MHEPTHOCTU
61aropoAHbIX ra30B, HU3KOW aKTUBHOCTU a30Ta, OKMUC/INTE/IbHbIX CBOMCTB U ABOMCTBEHHOIO NoBe-
AEHUA Cepbl, a30Ta, YIN1epoaa 1 KpeEMHUA B OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIX peakumax. Obwue
CBOWCTBA HEMETANNO0B M cNocobbl X NONYyYEHUA.

BoaopogaHbie coeanHeHns HemeTannos. Popmbl BOAOPOAHbIX COEANHEHWIA.

3aKOHOMEPHOCTU U3MEHEHUA GU3UUYECKUX U XUMUYECKUX CBOMCTB BOAOPOAHbBIX COEANHEHUI B
3aBUCUMOCTM OT 0COBEHHOCTEN CTPOEHUA aTOMOB 06pasytoLMX UX 3/iemeHToB. CBOMCTBA BOAHbIX
PacTBOPOB BOAOPOAHbLIX COEAUMHEHUN HemeTansnoB. KMCNOTHO-OCHOBHAA XapaKTEPUCTUKA UX
pacTBOpPOB.

Bbiclume KucaopogHblie coeguHeHuAa HemeTannoB. OKcupabl M rmapokcuabl. Mx cocras,
CTPOEHME, CBOMCTBA.

TEMA 4. Nogrpynna KUci0poaa u ee TUNMUYHbIE npegctasutenu (7 yacos)

Ob6wan xapaKTepuCTUKa 3/1eMEHTOB MoArpynnbl KUCAopoda. 3aKOHOMEpPHblE W3MEHEHUs B
noarpynne. ®usMyeckMe U XMMUYECKME CBOMCTBA Xa/IbKOTEHOB — MPOCTbIX BELLECTB.
XanvkozeHudbl, xapakmep ux 800HbIX pacmeopos. buonormyeckme ¢yHKUMKM xanbkoreHos. Cepa
KakK npoctoe BewectBo. Annotponusa cepbl. [lepexod ana0mponHsix ¢opm Opye 8 Odpyaa.
Xvmuuyeckme cBoMcTBa cepbl. llpumeHeHue cepsl. CepoBoOAOpPOA, CTpOeHue, du3MYecKkMe U
XMMMUYECKMe CBOMCTBA. BoccTaHOBUTENbHbIE CBOMCTBA CEPOBOAOPOAA. KauecTBeHHas peakuma Ha
cepoBogopoa 1 cynbdunabl. Ceposodopod u cynbghudsi 8 npupode. Bozdelicmsue ceposodopoda
Ha op2aHu3m Yenoeeka. lMonyyeHue ceposodopoda 8 nabopamopuul.

Kucnopoacopep:kawme coeanHeHus cepbl. Okcud cepsi (V). CepHucmas kucinoma. Cocmas,
cmpoeHue, ceolicmea. OKUCAUMENbHO-80CCMAHOBUMESbHbIE C80UCMBA KUC/I0POOCO0EPHAUUX
coeduHeHul cepel (V). Cynbpumel. Tudpocyneghumesl. KauecmeeHHAA pPeakyus Ha CepHUCMyro
Kucaomy u ee conu. lpumeHeHue Kucaopodcodepxaujux coeduHeHul cepsi (1V).

Okcung cepbl (VI), coctas, cTpoeHue, cBoncTBa. MonyyeHne okenaa cepbl (VI). CepHas Kucnorta,
cocTaBs, cTpoeHue, ¢usnyeckme ceorictBa. OCobeHHOCTN ee pacTBOPEHUs B BoAe. XMMUYECKMe
CBOMCTBA pPa3baBNeHHOM U KOHLEHTPUPOBAHHOW CePHOM KUCAoTbl. OKUCAUTENbHbIE CBOMCTBA
cepHom Kucnotbl. KauecTBeHHanA peakuma Ha cynbdaT-uoH. NprumeHeHWe CEPHOM KUCAOTbI.

TEMA 5. Noprpynna a3oTa U ee TMNUYHbIE NpeacTaBuTenm (74acos)

O6wan xapaKTepnCcTMKa 31eMEHTOB NoAarpynnbl a3oTa. Caolicmea npocmeix sewecms
3nemeHmMo8 nodzpynsl a3oma. BaxHenwmne BOAOPOAHbIE U KUCNOPOAHbIE COEANHEHUS
3/1EMEHTOB NOAPYNMbl a30Ta, UX 3aKOHOMEPHbIE U3MEHEHUA. MIcmopusa omKpbimusA u
uccnedosaHuA 3nemeHmos noodapynel azoma.

A30T KaK 3/1IEMEHT M1 KaK NPOCTOe BeLLEeCTBO. XMMUYECKME CBOMCTBA a30Ta. AMMMaK, CTPOEHME,
CBOWCTBA, 8000p00HAA €B8A3b MEHOY MOAEKYAAMU AMMUAKA. MexaHn3m o6pa3oBaHUA MOHA
amMmMoHMA. CoNM aMMOHMA, UX XMMUYECKME CBOMCTBA. KauecTBEHHAA peakumnsa Ha MOH aMMOHMUA.
MpMmeHeHWe ammmnaKka n conet amMoHUs.

Okcunabl azoTta. CmpoeHue okcuda azoma (1), okcuda azoma (1V). dusuuyeckue u xumu4veckue
ceolicmea okcudos aszoma (I1), (IV).

A30THaA KNCNOTa, COCTaB U CTpoeHue. Pusnyeckme n Xummnyeckme CBOMCTBA a30THOM KUCOTbI.
OKncAnTeNnbHble CBOMCTBA a30THOM KNcnoTbl. CocmasseHue ypasHeHul peakyuli
g83aumodelicmausa a30mHoU KUCs0msl C MEMAAAAMU MemMOoOOM 3/1eKmpoHHo20 banaHca. Conun



a30THOM KMC/IOTbl — HUTPaTbl. KauecTBeHHble peakLMn Ha a30THYH KUCIOTY U ee COJN.
MonyyeHne n NPUMeHeHUEe a30THOM KUC/IOTbI U ee CONe.

docdop Kak anemeHT 1 Kak npocToe Bewectso. Annotponua ¢pocdopa. Pusmyeckune m
Xmmuyeckue ceomnctea dpocdopa. MNpmumeHeHmne pocdopa. BogopoaHblie U KUCAOpOAHbIE
coeanHeHuns docdopa, nx ceolictea. PocpopHana KMcioTa 1 ee conun. KayectseHHan peakums Ha
docdaT-noH.

Kpyeosopom ¢ocgopa 6 npupooe.

TEMA 6. Noprpynna yraepoga v ee TMNUMYHbIE npeacTasutenu (7 yacos)

Ob6uan xapaKTepmucT1Ka 3/1eMeHTOB NOArpPynMbl yriepoaa. DNeKTPOHHOe CTPOeHne aTOMOB
3/1EMEHTOB NOArPynmnbl yrAepoaa, pacnpocTpaHeHWe B NpMpoae.

Yrnepog, KaKk NpocToe BewecTBo. ANNOTPONMUA yrnepoaa: anmas, rpadut, pyanepeHsol.
Ancopbunsa. Xmmuyeckne cBOMCTBa yriepoaa.

KucnopogHble coeguHeHUa yrnepoaa. Okcuabl yrnepoaa, CtpoeHue, CBOVICTBa, nosiyyeHue.
YronbHasa KMcnoTa v ee conun. KauectseHHasn peakumnAa Ha Kap6OHaT-VIOH.

KpemHuii n ero ceonctea. KucnopogHble coeAMHEHNN KPEMHUA: OKeuA KpemHusa (1V),
KpPEMHMEeBas KMCN0Ta, COCTaB, CTPOeHME, CBOMCTBA. CAMKaTbl. CUAMKATHAA MPOMBbIL/IEHHOCTD.
KpaTKkne cBefeHUs 0 KepamMuUKe, CTEK/E, LLEMEHTE.

DAemoHctpauymn. 1. O6pasybl NPOCTbIX BELLECTB-HEMETANN0B U UX coeauHeHui. 2. Konnekuma
NPOCTbIX BeLecTB-rasioreHoB. 3. PacTBOPMMOCTb B BOAE KMCAopoga, a3oTa, cepbl, docdopa. 4.
ONeKTponpoBOAHOCTb HemeTannos. 5. lonyyeHne o30Ha. 6. [lonyyeHMEe MOHOKAMHHON W
naactuyeckom cepsl. 7. MonyyeHne 6enoro pocdopa v ero BoropaHue Ha Bosayxe. 8. MNonyyeHune
okenpos asota (lI) u (IV). 9. OkucneHue asota Bo3gyxa B ero okcuabl (II) u (IV). 10.
B3anmopencteme asoTa, pochopa un yrnepoaa ¢ metannamum n sogopogom. 11. Bsaumogencrsme
6bpoma c antomuHmem. 12. BocctaHoBneHne mean u3 okcmpga meaum (ll) Bogopomom. 13.
B3avmopenctesme cepbl C BOAOPOAOM, MeAbtlo, HaTpuem, Kucnopogom. 14. BoccTaHoBAeHue
CBUHLA U3 OKCMAA Ha NnoBepxHOCTU yraa. 15. NonyyeHne KpemHUA 1 cunaHa. OKMcneHne cunaHa
Ha Bo3ayxe. 16. lonyyeHMe ammMmaKka W uccnepoBaHue ero ceoicte. 17. [MonydyeHue wu
nccnepoBaHMe CBOWCTB AMOKcMAa yrnepoaa. 18. OnbiTbl, NoATBEPXKAAtOLWME 0bLMe XMMUYECKHNE
cBoicTBa KucaoT. 19. MonyyeHne a30THOM KUCNOTbI

B pacTtBope. 20. lopeHune cepbl 1 yraa B a30THOM KncnoTe. BocnnameHeHne ckunugapa B a30THOM
Kucnote. 21. BsaumogenctTene HaTp C KOHLEHTPUPOBAHHOM CEPHOM KNCAOTOMN. 22. MonydeHue Kpe
MHMeBoM KucnoTbl. 23. MNonyyeHne okcnaa asota () u oknucneHue ei Ha Bosayxe. 24. NMonyyeHune
oKkcuaa cepbl (IV) n oKncneHne ero B NpuUCyTCTBMM KaTanmsaTopa. 25. KauecTBeHHble peakummn Ha
aHMOHbI cynbduna, cynbdat, KapboHaT, xnopua, bpomuna, noana, HUTpaT, da dat

NabopatopHble onbiTbl. 1. O3HaKOMNeHUe ¢ o6pasuamm cepbl U € NPUPOLHbIX COEANHEHWI. 2.
O3HakomneHne ¢ obpasuamu coeguMHeHUn ranoreHos. 3. lMonyyeHWe NAACTUYECKOW cepbl U
n3y4yeHue e CBOMCTB. 4. [lonyyeHme CepHNCTOro rasa u uccaeaoBaHme ero CBOMCTB. 5. MonyyeHue
YIIEKMCNOrO rasa M M3yyeHWe ero CBOMCTB 6. KayecTBeHHble peakuMn Ha aHMOHbI KUCNOT. 7.
BoccTaHoBMTENbHbIE CBOMCTBA Bogopoda v yrnepoga. 8. lNonyyeHne yrobHOM KUCAO Tbl M3
oKkcuaa yrnepoaa (V) n nsyyeHume ee csoicts. 9. f’mMaponus o neu, o6pasoBaHHbIX CUNbHLIMU U
cnabbimum KMCNOTaMuU.

MpakTnueckue 3aHATUA. 1. MonyyeHMe OKCUA0B HEMETANOB (Yrepoaa u cepbl) U UccnefoBaHue
NX CBOMCTB. 2. PelueHune aKCnepMMeHTaIbHbIX 3334 No Teme «XMMUYEeCKne CBOMCTBA HEMETAN/10B
N UX OKcMAaoB». 3. MNonyvyeHne ammmaka — BOAOPOAHOrO CoeAMHEHUA a30Ta — U UccaeaoBaHme
ero cBoncts. O3HaKOMIEHUE C XMMUYECKM MU CBOMCTBAMM BOAHOIO pacTBOpa aMmumaka.



PacueTHble 3agaum. 1. BbluncneHne maccbl MAn ob6bema NpoAyKTa peakumm no n3BecTHOM macce
M 06beEMY MCXOAHOTO BELLECTBA, COAEPIKALLErO MPUMECH.

PA3SAEN IIl. METANNbI

TEMA 7. O6wume cBoiictBa meTannos (4 yaca)

MonoXeHne meTannos B nepuoanyeckon cucteme. OCo6eHHOCTU CTPOEHUA aTOMOB METa/1/10B:
s-, p- U f-anemeHmos. 3Ha4yeHuUe 3Hepauu UOHU3ayuu. MeTannnyeckas ceasb. Kpuctanamyeckme
peweTkn. Obwme n cneundpunyeckme GUsnMYecKMe cBOMNCTBa MeTannoB. Obuime XMmUYecKkue
CBOWCTBA META/I/IOB. IJNEKTPOXMMMUYUYECKUI pAd, HanpPsXXeHus MeTannos. Mcrnosnv3osaHue
3/1eKMPOXUMUYECKO20 PAOA HAMPAMCEHUS Memasnsaos Mnpu BbirnosHeHUU CAMOCMOoAMesnbHbIX
pabom. O6lue cBegeHUs O cnaasax.

MoHATME O KoppOo3Mn meTannoB. Kopposus memansnos - obuwennaHemapHsil 2eoxumudeckuli
npoyecc; 8uGbl KOPPO3UU: XUMUYECKAS U 31EKMPOXUMUYECKAS — U Cr1ocobbl 3aujumel om Hee.

TEMA 8. MeTtannbl rnaBHbIX U N0604HbIX nogrpynn (9 uacos)

Metannbl — anemeHTbl |-l rpynn rnasHbix nogrpynn. CTpoeHne aToMOB XMMUYECKMX 3/1eMEHTOB
IA- v lIA-rpynn, Mx cCpaBHWUTENbHAA XapaKTepuctuka. dusmMyeckne M XMMUYECKMe CBOWCTBA
NPOCTbIX BELWECTB, OKCMAOB M TUOPOKCMAOB, conein. [lpMMeHeHWe LWEeNoYHbIX U
LLEeI0YHO3EeMENbHbIX METANN0B. 30KOHOMEPHOCMU PACTIPOCMPAHEHUS W,eM0YHbIX U Uje104YHO3e-
MeslbHbIX Memannoe 8 Mnpupode, UX MoayvYeHUe 371eKmposau3om coeduHeHul. MwuHepansi
KanbLMA, UX COCTaB, 0COBEHHOCTU CBOMCTB, 061aCTU MPAKTUYECKOrO NPUMEHEeHUs. ecTKoCTb
BOAbl M cnocobbl ee ycTpaHeHua. Posabs memannos | u Il epynn 8 #usol npupode.

ANIOMUHUI: XMMWYECKUI 31EMEHT, NpocToe BelwecTBo. Pusnyeckme n XMMMYECKUE CBOWMCTBA.
PacnpocTpaHeHue B npupoge. OCHOBHble MUHepanbl. [IpUMEHEHME B COBPEMEHHOM TEXHUKE.
BakHeWlinme coeAnHEHU aNtOMMUHUA: OKCUAbI U TMAPOKCUMAbLI;, aMpOTEPHbIA XapaKTep WX
CBOMWCTB.

eneso, mapraHeu, Xpom Kak npeacTtasutenn d-anemeHtoB. CmpoeHue amomos, ceolicmea
XUMUYECKUX a1eMeHmoa8. eneso Kak NpocToe BellecTBo. PU3nYecKkme n XMMUYeCcKne CBOMCTBa.
CocTaB, 0COH6EHHOCTUN CBOMCTB Y NPUMEHEHME YyTryHa, U CTaNN KaK BaXKHEWLNX CNAaBOB Xenesa.
O cnocobax XMMMYECKOM aHTUKOPPO3UMHOWM 3alLMTbl CNIAaBOB Xenesa. KpaTkue csegeHus o
Ba*KHEMNLLMX COEANHEHUAX METANNO0B (OKCMAbI U TMAPOKCUAbI), UX MOBEAEHUE B OKUC/IUTENBHO-
BOCCTaHOBUTE/bHbIX peakumax. CoeanHeHuns xenesa — Fe?*, Fe3*. KayuecmeeHHbie peakyuu Ha
UOHbI #cene3a. buonornyeckan ponb MeTanNoBs.

DemoHcTpauun. 1. O6pasubl MeTansioB, M3y4YeHME UX SNEeKTPUYECKOW NpoBOAMMOCTU. 2.
HabnogeHne napos Kanua. 3. TennonpoBogHOCTb mMeTannos. 4. Moaenu KpUCTaninyeckux
pelweTok meTannoB. 5. BsaumopgelnctBne MeTannoB C HEMETanNaMU M BOAON. 6. DneKTpoan3
pactBopoB xnopuga meau (1) u nogmpa Kanua. 7. OnbiTbl MO KOPPO3UM METaNNoB U 3almTe
METaNnNoB oT Koppo3uu. 8. NonydyeHune cnnasa Byga. 9. MNonyyeHne cnnasa Kanuma n HaTpma nog
KepPOCMHOM (npoeumpyeTcs C NOMOLLbI Kogockona). 10. NopeHne, B3aMmoaencTesme ¢ BoAOWM
nnTna, HaTpuAa u Kanbums. 11. BlammopgelicTBue ¢ BoAON oKcmpaa Kanbuma. 12. KayecTBeHHble
peakuMn Ha MOHbI Kanbuma n bapua. 13. YcTpaHeHne »ecTKocTu Boabl. 14. MexaHunyecKkas npouy
HOCTb OKCUMAHOM NAEHKN aNtoMUHUA. 15. B3anmoaencreme antoMmmHma ¢ Bogoi. 16. Antomotepmun
xenesa. 17. BsaumogeiictBue antoMUHUA € BpomoMm, KucnoTamu, wenodamu. 18. OnbiThl,
UANCTpUpyowme GU3IMKO-XMMMUYECKNE CBOMCTBA 0/10Ba U CBMHLA M WX coeAuHeHuin. 19.
Bsanmopemnctene coeguHeHnin xpoma (I1) u (lll) c Kucnotamm n wenoyamu. 20. MonyyeHne okcnaa
xpoma (lll) pasnorkeHnem 6uKapboHaTa ammoHwus. 21. Annotponua onosa. 22. MonyyeHue
ancynbduta onosa. 23. BopoHeHue ctann. 24. OKcnamnmpoBaHue cTanu.

NabopatopHble onbiTbl. 1. PaccmoTpeHne o06pasuyoB MeTannoB, UX COJMEW M NPUPOAHbLIX
coeAnHeHU. 2. B3aumogeiictBme MeTanoB c pactBsopamum coneit. 3. O3HaKom/ieHWe c obpasuamu
cnnaeoB (Konnekuymn «MeTtannbl u cnnasbi»). 4. O3HaKomneHue c obpasuamu NPUPOAHbIX
coeAnHeHnt Kanbuma. 5. OsHakomneHne c¢ obpasuamu antlOMUHMA WU ero CchnaaBoB. 6.
O3HaKkomieHMe ¢ obpasuamm YyryHa u ctanu. 7. CBoMCTBa eakmx wenoyen. 8. CBOMCTBA OKCUAOB



W TMAPOKCMA0B aZloMUHMA, 0/10Ba, CBMHLUA. 9. [onyyeHne 1 nccnegoBaHMe CBOMCTB MMAPOKCUAOB
xenesa (lI) n xenesa (lll). 10. O6e3kMpuBaHME CTa/NIbHOM NNACTUHKM M MpoBedeHue
dochatmpoBaHums. 11. KayecTBeHHble peakUMM Ha MOHbI CBMHLA, *Kenesa. 12. KayecTBeHHble
peakuumn Ha noHbl xpoma (I1) m (I11).

MpakTnyeckne 3aHATUA. 3. PelleHne aKcnepumeHTasbHbIX 3a4a4 No Teme «MeTannbi».
DemoHctpauuun. 1. Kogorpammsl 1 AnHamuyeckoe nocobume «Mpons3BoacTBO CEPHON KUCIOTbI».
2. Konnekuua MMUHepanoB M TropHbix nopog. 3. Cnanabl «O6WMe MOHATMA XMMUYECKOM
TexHonorum». 4. Moagenb CEpHOKMCAOTHOrO NPOM3BOACTBA.

NabopartopHbiii onbiT. O3HaKOMIEHWE € 06pa3LLaMM CbipbA ANA NPON3BOACTBA CEPHOM KUCNOTbI.
PacuetHble 3agaun. OnpepgeneHne MaccoBoM WMAM 0H6bEMHOM [0AM BbIXOZA NPOAYKTA B
NPOLEHTAX OT TEOPETUYECKM BO3MOKHOTO.

PA3AEN IV. OBLUUNE CBEAEHNA OB OPTAHUYECKUX COEAUHEHUAX

TEMA 9. Yrnesoaopopbi (5 yacos)

CoeanHeHuA yrnepoga — npeaMeT CaMOCTOATENbHOW HayKM — Op-TaHUYECKON XUMUM.
MepBOHaYaNbHbIE CBEAEHUA O CTPOEHMM OPraHN-YEeCKUX BeLLecTs. HeKoTopble NON0XKEHUS U POb
Teopun A.M. ByTne-poBa B pa3BUTUM 3TON HayKK. [TOHATUE O TOMOJIOTMU U U3OMEPUM.

OCHOBHbIe Knaccbl YrneBoAopoAoB. AnKamnbl. DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUue
npeaenbHbIX  YrneBoAopoaoB  (ankaHoB). M3omepua U HOMEHKNATypa npenefibHbIX
yrneBoAopoAoB. PUsnyeckne n XMMmMYecKkne CBOMCTBA alkaHoB. CNOCOBHOCTb afIkaHOB K peaKkumm
3aMeLLeHNs U U30MepU3aLUN.

HenpegenbHble yrnesBoAopoAbl — afKeHbl U afkUHbl. DNEK-TPOHHOE U MNPOCTPAHCTBEHHOE
CTPOEHWE ANIKEHOB U aNKMHOB. [OMONOIN-YECKUI1 pag ankeHoB. HomeHKnaTypa. dusmyeckume n
XMMUYECKMEe CBOMCTBA anKkeHoB. CnocoBHOCTb afKEeHOB K peakuuMuM npucoeguHe-Hus U
noaMmepusaumu. Monnatu-neH. ANKWHbI, HOMEH-KnaTypa, cBoWcTBa. LiMkanueckune
yrnesoAopoabl.

PacnpocTtpaHeHue yrnesogoponos B npupoge. CoctaB HedTM M XapaKTEPUCTMKA OCHOBHbIX
NPOAYKTOB, NO/yYaeMbixX U3 HeDTH.

TEMA 10. KucnhopoacoaeprKaljme opraHmueckme coeguHenuma (2 yaca)

MoHATME O dYHKUMOHaNbHOW rpynne. fomonornyeckme pagbl CNMPTOB M KapbOHOBbLIX KUCAOT.
Obwme dopmynbl KAaccoB 3TUX coeanHeHUA. DU-3MONOTMYECKOE [eNCTBME CAMPTOB Ha
opraHvM3m. XMMUYecKne CBOM-CTBa CNUPTOB: FTOPEHWE, TMAPOra/IoreHNPOBaAHUE, AernapaTauma.
Mo-HATME O MHOrOAaTOMHbIX CNUpPTax (ramMuepuH). Obwme cBoicTBA KAPOOHOBbLIX KUCNOT. Peakuus
aTepudmKaymu.

TEMA 11. Buonornuyecku BaXkHble coeguHeHusa (2 yaca)

XMMMA U NULLA: KUPbI, YIAeBoAbl, 6eNKNM — BarKHENLWMe COCTaBHbIe YacTM NULLEBOTO PaLMoHa
4e/IoBEKA U }KMBOTHbIX. CBOMCTBA }KMPOB U yr1eBoLoB. Posb 6en1-KoB B MPUMpPOoAE N UX XMMUYECKUe
CBOMCTBA: rMAPONMU3, AeHaTypaums.

DemoHctpauun: 26. Konnekumun: «Hedptb», «MpupoaHsbiit ras», «Tonaneo «llnactmaccbi». 27.
Mogaenn monekyn opraHU4ecknx coeanHeHunm 28. NonyyeHmne aTUAEHa U ero B3aMmoaeincTame ¢
OpomHOIN BOAE W pAcTBOPOM NepmaHraHaTa Kaauma. 29. BocnnameHeHne cnupta 30.
B3anmopgencreme cnMpPToB ¢ MeTannmyeckmum HaTpuem. 31. OKMCeHUe 3TaHO/1a OKCMAO0M Meaun
(M). 32. OKncneHune anbaernaoB aammuadHbIM PacTBOPOM OKcuaa cepebpa 1 rmgpokcmaa meau



(I 33. OnbITbl, NOATBEPKAAOLME XMMUYECKME CBOMCTBA KapboHOBbLIX KucnoT. 34. Peakuusa
atepudukauymmn. 35. Obpasubl amnHokucnot! 36. Mogenb monekynbl 6enka. 37. AeHatypauns
6enka. 38. ObHapyXe Hue cepbl B besike.

PA3SAEN V. XUMUA U X KU3Hb (4 yaca)

TEMA 12. YenoBek B mMUpe BeLLecTs

BelecTBa, BpeaHble AN5 340P0BbA YE/I0BEKA U OKPYKatoLwen cpeabl. Monnmepbl U UX 3HaYeHne
B KM3HW YeoBeKa.

MpakTnueckana pabora. O3HakomieHMe ¢ 06pa3LLaMM NOMMEPOB U U3yYEeHUe UX CBOMUCTB (2
yaca)

TEMA 13. Xumuueckasa TexHonorusa. metrannyprua NpumepHbie 06bEKTbI IKCKYpCU

1. My3sen — MUHepanornyeckme, Kpaeseayeckme, Xy4oKeCTBEHHbIE, MEMOPUANbHbIE

BbIAAIOLLMXCA YYEHBIX-XMMUKOB. 2. XuMHnyeckme nabopatopum — ob6pasoBaTesibHbIX yupexaeHnUin

cpenHero u Bbiclwero npodeccuoHabHoro obpasoBaHus (yuebHble U Hay4YHble), Hay4HO-

nccnenoBaTeNIbCKUX OpraHnsaumia. 3. IKCKypcum B Npupoay.

MpumepHbie HanpaBaeHUA NPOEKTHOI AeATeNbHOCTU obyyatoLmnxca

1. Paborta ¢ pa3IMYHBbIMU UCTOYHMKAMWN XUMUYECKON MHOPMaLMK. 2. AHanuTuyeckme ob630opbl
MHPOPMALMM NO peLleHN0 onpeaenéHHbIX HayYHbIX, TEXHOOTMYECKUX, NPAKTUYECKUX

npo6neM. 3. OBna,u,eHme OCHOBaMM XMMMYECKOro aHaaunsa. 4. OBﬂa,ﬂ,eHMG OCHOBamMm
OpraHN4YecKoro CMHTe3a

MPAKTUYECKAA YACTb

3annaHUpPoBaHO 9 KOHTPO/bHbIX paboT (8 Knacc — 5, 9 Knacc -3):

No HassaHue
K-8-1 «XMMHUYECKUe 31eMeHTbl U BelecTBa. XMMUYECKme peakumm»
K—8-2 «XMmMHnYyeckne peakumm. 3aKOHbl COXPaHEHUA MACCbl U SHEPTUU»
K—-8-3 «BelecTBa B OKpy»KatoLen Hac npupoae u TexHuKe. MoHATME O rasax»
K-8-4 «OCHOBHbI€e KNnaccbl HEOPraHUYECKUX COEAUHEHUNY
K—8-5 «CTpoeHune BewecTBa»
K-9-1 «TeopeTnyeckme OCHOBbI XUMUU»
K-9-2 «HemeTtannbi»
K-9-3 «MeTannbi»




3annaHupoBaHo 11 npaKTuuyeckux pabort (8 knacc — 5, 9 Knacc -6)::

Ne HassaHue

n-8-1 «Mprnembl 0bpalleHus c 1abopaTopHbIM 060pyAOBaHNEM »

Nn-8-2 «OumnCTKa BeLLecTB»

n-8-3 «[purotoBneHne PacTBOPOB 3a4aHHON KOHLUEHTPaUUm»

Nn-8-4 «MonyyeHne KNCNOpPoO[Aa U U3ydeHne ero CBOMCTB»

Nn-8-5 «MccnepoBaHne CBOMCTB OKCMA,0B, OCHOBAHWUM U KUCNOT»

Nn-8-6 «MonyyeHne BOAOPOAA U U3YYEHUNE €TI0 CBONCTBY

n-8-7 «MonyyeHne cCONAHON KMCNOTbI M OMbITbl C HEM»

n-9-1 «BnuaHMe pa3nmyHbix GaKTOPOB Ha CKOPOCTb XMMUYECKOM peakumm»

n-9-2 «PeweHne skcnepumeHTaNbHbIX 33a4a4 No Teme «PacTtBopbl. TeopwuA
3NEeKTPONUTUYECKOM AUCCOLMALUNY

n-9-3 «MonyyeHne ammmaKka U n3yyeHue ero cBoMcTe2

n-9-4 «MonyyeHne okcuaa yrnepoaa M uUlyyeHuwe ero CBOMCTB. PcnosHoBaHue
KapboHaToB»

n-9-5 «PelweHne akcnepumeHTanbHbIX 33434 No Teme «MeTannbi»

MN-9-6 «MwuHepanbHble yaobpeHus»

KANEHAAPHO - TEMATUYECKOE NJTIAHUPOBAHUE

8 Knacc
Kpurepun
I nonyroaue Il nonyroane
Kon-souyacos 34 34
Kon-Bo 4acos B Heaento 2 2
MnaHOBbIX KOHTPO/bHbIX PaboT 2 3
JlabopaTopHbIX ONbITOB
MpaKTMyecknx pabot 4 3
9 Knacc
Kputepun
I nonyrogue Il nonyroane
Kon-8o Yacos 34 34
Kos-Bo Yacos B Hegento 2 2
MnaHOBbIX KOHTPO/BbHbIX PaboT 1 2
J1abopaTopHbIX ONbITOB
MpaKTnyecknx pabot 3 3




ONA 3AMETOK
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