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Pabouas nporpamma no XxMmuu Ha yposHe 0CHOBHOrO obLero obpasoBaHua
cocTaBNeHa Ha OcHose TpeboBaHMI K pe3ynbTaTam OCBOEHWA OCHOBHOM
obpasoBaTenbHOM  NpOrpamMmmbl  OCHOBHOro  obuiero  obpasoBaHus,
npeactaBieHHblx B  PepepanbHOM rocyfapcTBeHHOM 06pa3oBaTenbHOM
CTaHAapTe OCHOBHOro obLiero obpasoBaHuMA, ¢ YYETOM pacnpesenéHHbIX No
Kaaccam npoBepsieMblx TpeboBaHWM K pe3ynbTaTam OCBOEHWS OCHOBHOWM
06pa3oBaTenbHON NPOrpamMbl OCHOBHOMO 06L,ero 06pa3oBaHUA U 31IeMEHTOB
copepyKaHuA, NpeacTaBieHHbIX B YHUBEPCANbHOM KOgMbUKATOPE MO XMMUHK, @
TaKXXe Ha OocHoBe bepepanbHoli paboyeit nporpamMmbl BOCNUTAHMA
obyyatowmxcs npu NosyYeHMM OCHOBHOIO 06LLero o6pas3oBaHna U C Y YETOM
KoHuenuuun npenogasaHus yyebHoro npegmeta «Xvmusa» B 06pa3oBaTeNibHbIX
opraHusaumax  Poccuiickoih  Pepepaumu,  peanusylolMUX  OCHOBHblE
obLeobpasoBaTenibHble Nporpammsl (yT8. PewweHnem Konnernm
MuHnpocselyeHusa Poccuu, npotokon ot 03.12.2019 N MK-48H).

NOACHUTE/IbHAA 3ANMUCKA

CornacHo cBoemy HasHauyeHUto paboyas nporpamma ABASETCA OPUEHTUPOM
ANA cocTaBNeHnA paboynx aBTOPCKMX NPO-rPamMM: OHa AAET NpeacTaBNeHue O
uensx, obuel cTpaterum obydye-HusA, BOCMUTAHMA U Pa3BUTMA obydatowmxca
cpeacteammn yyebHoro npeametra «Xumus»; ycTaHaBauBaeT obsasaTenbHoe
npegMeTHOE coepikaHue, peaycmaTpmuBaeT pacnpesesieHme ero no Knaccam
M CTPYKTYpUpPOBaHWE €ro no pasgenam u TemMam Kypca, onpegensier
KOMIMYECTBEHHbIE M KAYyeCTBEHHblE XapaKTEPUCTUKU COLEp)KaHWuA; OaéT
npumepHoe pacnpegeneHve y4yebHbIX 4YacoB MO TemMaTUYeCKMM pasgenam
Kypca U pekoMeHayemyto (MpUMepHYH) NociefoBaTeNbHOCTb UX U3YYeHUs C
YY4ETOM MeEXNpPeaAMETHbIX U BHYTPUMNPEAMETHbIX CBSA3EW, JIOTMKM y4ebHOoro
npouecca, BO3pacCTHbIX  ocobeHHOCTeh  obyyalolwmxcs;  onpegenset
BO3MOXHOCTM npegmeTa [ANAA peanusaumm TpeboBaHMM K pesynbraTtam
0CBOEHMA OCHOBHOW 0b6pa3oBaTesIbHOW NPOrpammbl Ha YPOBHE OCHOBHOFO
obuero ob6pasoBaHuA, a TakKe TpeboBaHUI K pe3ynbTaTam 06yYeHUa XMmumn
Ha YypoBHE Uenerl W3yyeHMs MpegmMeTa WM OCHOBHbIX BMAOB y4ebHO-
no3HaBaTe/IbHOW AeATeNbHOCTU/ yYebHbIX AEWCTBUIM yYEeHMKa MO OCBOEHUIO
y4ebHoro cogeprkaHus.

OBLUAA XAPAKTEPUCTUKA YHEBHOTO MPEOMETA «XUMUA»

Bknag yuyebHoro npeamera «Xumua» B AOCTUXKEHME Lienell OCHOBHOMO
o6wero 06pasoBaHMsA 06yC/I0BAEH BO MHOTOM 3Ha4€HMEM XMMUYECKOMN HayKu
B NO3HAHMM 3aKOHOB NPUPOAbI, B Pa3BUTUN



4 Paboyas nporpamma
NPOV3BOAMTE/IbHLIX CUA 06LWEecTBa M CO34aHUN HOBOM 6asbl MaTepuasbHOM
KYNbTYpbl.

XMMUA KaK 3/1eMEeHT CUCTEMbl €CTECTBEHHbIX HayK pacnpocTpaHuia CBOE
BAMAHME HaA Bce 06/1aCTM YE€/I0BEYECKOrO CyLLEeCTBOBAHWA, 3ajasla HOBOe
BUAEHME MMpPa, CTasla HEOTbEMIEMbIM KOMMOHEHTOM MUPOBOWM KyAbTypbl,
HeobX0AMMbIM YCIOBUEM KU3HWU 0OLLECTBA: 3HAHWE XMMWUU C/YKUT OCHOBOW
ona  GopMMpPOBAHMA MUPOBO33PEHMA 4YesIOBEKA, €ro npeacTaB/eHun o
MaTepMasbHOM eANHCTBE MMPA; BaXKHYHO POJb UrpatoT popMmupyemble Xummen
npeAcTaB/ieHNs 0 B3aMMONPEeBPALLEHUAX SHEPrMM 1 06 3BONIIOLMM BELLECTB B
npupoAe; COBPEMEHHAA XWMMUA HanpaB/ieHa Ha peleHne r106anbHbIX
npobaem yCTOMYMBOTO PasBUTUA YENOBEYECTBA — CbIPbEBOM, IHEPTETUUYECKON,
MULWLEBOM W 3KoNOrnYecKkol besonacHocTH, Npobaem 34paBOOXPaHEHMA.

B ycnoBuAx BO3PACTAlOLLErO 3HAYEHWA XMMWUU B KM3HW 0bLLecTBa
CYyLLECTBEHHO MOBbLICM/IACL POJIb XMMMYECKoro obpasosBaHuA. B nnaHe
couManmn3aumm OHo ABAAETCA OAHUM U3 YCIOBUIN GOPMUPOBAHUA MHTENIEKTA
JINYHOCTU U FAPMOHUYHOTO €€ PasBuUTHA.

CoBpeMEHHOMY YesIOBEKY XMMWYECKMEe 3HaHMA Heobxoaumbl  anAa
npuobpeteHna  OOLLEKYNbTYPHOrO  YpPOBHA, MNO3BOJIAIOLWLEI0  YBEPEHHO
TPYAMTbCA B COUMYME U OTBETCTBEHHO Y4aCTBOBATb B MHOrO06pPa3HOM XMU3HU
oblectBa, A1A OCO3HAHWMA BaXHOCTU PA3yMHOro OTHOLUEHWA K CBOEMy
300pOBbIO M 3[0POBLI0 APYrMX, K OKPYKaloLWeln npupogHoOn cpene, Ans
rPaMOTHOro MNOBEAEHWA MPU WMCMONb30BAHUW PA3/IUYHBLIX MaTepuanos W
XMUMUYECKUX BELLLECTB B MOBCEAHEBHOM KU3HMU.

Xvmnyeckoe obpasoBaHWe B OCHOBHOM LWKone sBAseTca 6a3osBbiM Mo
OTHOLIEHUIO K cucTeme OBLWEro XMmMmyeckoro obpasoBaHus. [osTomy Ha
COOTBETCTBYIOLWLEM €My YpOBHE OHO peanusyeT npucylime obuwemy
XMMMYECKOMY 06pa3oBaHMI0 K/AlOYEBblE LLEHHOCTWM, KOTOpble OTpakatoT
rocyfapcTBeHHble, obWwecTBeHHble U UHAMBKUAYa/bHbIE MOTPEOHOCTU. ITUM
onpeaenneTcs CyWwHOCTb 06LLel cTpaTerm obyvyeHms, BOCNUMTaHUA U Pa3BUTUSA
obyyatowmxca cpeacTBamm yuebHoro npegmeTa «Xumms».

M3yueHne npegmeta: 1) cnocobcTByeT peasnvsaumyM BO3MOMKHOCTEN [Ans
CamMopasBUTMA U  GOPMMPOBAHMA KYyAbTypbl JIMYHOCTM, €€ oblen u
bYHKLMOHANbHOM rPaMOTHOCTU; 2) BHOCUT BKaA B GOPMMPOBAHME MbILLEHNUA
M TBOPYECKMX CNocobHOCTEN MNOAPOCTKOB, HABbLIKOB WX CaMOCTOATE/IbHOWM
y4yebHOMN AeATeNbHOCTU, SKCNEePUMEHTANbHbIX U UCCIeA0BaATENbCKUX YMEHUN,
HeobXoAMMbIX KaK B MOBCEAHEBHOW KM3HU, TaK U B NpodeccrmoHanbHOM
AeATenbHocTv;  3) 3HAKOMWUT CO  CneuuoUKOM HAyYHOro  MblLUNEHMSA,
3aK/1aAblBAET OCHOBbI LLENOCTHOIO B3rNA43 HAa EANHCTBO NPUPOLbI U YeNI0BEKa,
ABNAETCA OTBETCTBEHHbLIM 3Tanom B (GOPMMPOBAHUM eCTeCTBEHHO-HAy4YHOW
rPamMoTHOCTM nogpocTkoB; 4) crnocobcTByeT GOPMUPOBAHUIO LEHHOCTHOMO



OTHOLUEHMSA K ECTECTBEHHO-HAYYHbIM 3HAHUAM, K NMPUPOAE, K YE/TIOBEKY, BHOCUT
CBOW BK/MaZ, B 3KO/I0rM4yeckoe 06pa3oBaHME LWKOJIbHUKOB.

HasBaHHble HanpaBneHua B 0OyYyeHMM xumMUM  obecneymsatoTcs
cneumdUKon cofepsKaHua npegMeTa, KOTOpbI ABAAETCA Nefarornyecku
a[anTMpPOBaHHbIM OTpaXeHMem 6a30BOM HAYKM XMMWW Ha onpeaeséHHOM
STane eé pasBuTUA.

Kypc XMMWKM OCHOBHOW LUKOJIbl OPUEHTUPOBAH Ha OCBOEHME 0byyatoLwmmmncs
OCHOB HEOPraHWYecKolW XWMMUM W HEKOTOPbIX MOHATUM M cBedeHuin o6
OTAENbHbIX 0BOEKTAX OPraHNYECKOM XUMUM.

CTpyKTypa coaepKaHua npegmeta copmmpoBaHa Ha OCHOBE CUCTEMHOTO
noaxona K ero nsyyeHuto. CogeprkaHne CKIafblBaeTca U3 CUCTEMbI MOHATUMN O
XMMUYECKOM 3/IEMEHTE U BELLECTBE W CUCTEMbI MOHATUIA O XMMMUYECKOWN
peakumn. Ob6e 3TM cUCTEMbl CTPYKTYPHO OpPraHM3o0BaHbl NO NPUHUMMY
nocnefoBaTeIbHOrO  Pa3BUTMA  3HAHWMA  HA  OCHOBE  TeOpPEeTUYEeCKUX
npeACcTaB/ieHUIA Pa3HOTO YPOBHA: aTOMHO-MOJIEKYNIAPHOrO Y4EeHUA KaK OCHOBbI
BCEro ecTecTBO3HaHMA, ypoBHA lNepunoguyeckoro 3akoHa . U. MeHgeneesa
KaK OCHOBHOTO 3aKOHa XMMMWU, Y4EHUA O CTPOEHMUM aTOMA U XMMNYECKOW CBA3Y,
npeacTaBieHnn 06 3NEKTPOSIUTUYECKON AUCCOLMALMM BELLECTB B pacTBOpaXx.
TeopeTuyeckme 3HaHMA PACCMATPUBAOTCA HA OCHOBE  3MMNUPUYECKMU
MONYYEHHbIX WU OCMbICNEHHbIX (aKTOB, Pa3BMBAOTCA MOCNeAOBaTe/IbHO OT
OAHOrO YpPOBHA K APYromy, BbIMNOAHAA  OYHKUMM  OObACHEHMA MU
MPOrHO3MPOBAHUA CBOWMCTB, CTPOEHUSA W BO3MOXHOCTEM MNPaKTUYECKOro
NPUMEHEHUA U NONYYEHNA N3YHaEMbIX BELLLECTB.

Takasa opraHusauma cogepaHuA Kypca cnocobCcTByeT npeacTaBAeHUIO
XMMWYECKOM COCTaBAAOLWEN HAYYHON KapTUHbI MUPA B IOTUKE €€ CUCTEMHOM
npupoabl. Tem cambiM obecrneumMBaeTca BO3MOXHOCTb GOPMMPOBAHUA Y
06y4YatoWmMXCcA LEHHOCTHOTO OTHOLIEHWS K HAyYHOMY 3HaHWIO M MeToZam
NO3HaHWA B HayKe. Ba’KHO TaKKe 3aMeTUTb, YTO OCBOEHUE COAEpPKaHMA Kypca
NPOUCXOANT C MNpUBJEYEHMEM 3HAHWN W3 paHee W3Y4YEeHHbIX KypCOoB:
«OKpyKatowmm mmp», «brnonorunsa. 5—7 knaccol» 1 «Pusmka. 7 knace».

LETN N3YHEHWA YYEBHOIO MPEAMETA «XUMMUA»

K HanpaBneHWO NepBOCTEMEHHOW 3HAYMMOCTM MpUM  peanusauuu
obpa3oBaTtenbHbiX GYHKUMI npeametra «XMmua» TPAAULMOHHO OTHOCAT
dopMunpoBaHME 3HAHNI OCHOB XMMNYECKOM HayKN Kak 061acTM COBpeMEHHOro
€CTeCTBO3HAHMWA, MPaKTUYECKON AeATEeNbHOCTU YeNoBEKA M KaK OAHOro w3
KOMMNOHEHTOB  MWPOBOM  Ky/AbTypbl. 3ajaya npeameTa COCTOMT B
GOpPMUPOBAHMM CUCTEMbBI XMMWMYECKMX 3HAHUIMA — BaKHENWMX ¢GaAKTOB,
MOHATUIM, 3aKOHOB W TEOPETUYECKMX MOSIONKEHUIN, AOCTYNHbIX 0606LWeHMI
MMPOBO33PEHYECKOrO XapaKTepa, A3blKa HAayKW, 3HAHWUM O HAyYHbIX MeToAaxX
M3y4YeHUs BELLECTB M XMMUYECKMX peakuuii, a Takke B GopmupoBaHUM u



Pa3BUTMM YMEHWA U cnocObOB AeATeNbHOCTU, CBA3AHHbIX C NIAHUPOBAHUEM,
HabaloAeHMEeM U NPOBeAEHNEM XMMMUYECKOTO SKCMepumeHTa, cobaogeHnem
npaBua 6e30nacHOro obpalLeHns ¢ BELWECTBAMM B MOBCELHEBHOM KU3HU.

Hapagy c aTum uenn u3yyeHWsa npeameta B MpPOrpaMme YTOYHEHbl U
CKOPPEKTUPOBaHbI C YY4ETOM HOBbIX MPUOPUTETOB B CUCTEME OCHOBHOFO
obuiero obpasoBaHua. CeroaHs B 06pa3oBaHUM 0c0H0 3HAUMMOW NpU3HAETCA
HanpaBAeHHOCTb OOyYeHWA Ha pa3BUTME W CaMOpPa3BUTUE JIMYHOCTY,
dbopmupoBaHne eé uHTennekTa u obuweih KynbTypbl. ObyvyeHWe ymeHuUto
YYUTbCA U NPOLO/IKATL CBOE 06pa3oBaHMe CaMOCTOATE/IbHO CTAHOBUTCA OZLHOM
N3 BaXKHENWUX GYHKLUMIA y4eBbHbIX MPeaMEeTOB.

B cBA3M C 3TMM MpW W3y4YeHUM npeameTa B OCHOBHOW LIKONe
AOMUHUpPYIOLLEE 3HAYEHME NPUOBPENN TaKMe Lenu, Kak:

6 GOPMMPOBaAHWE WHTENNEKTyaslbHO Pa3BUTOW JIMYHOCTM, TOTOBOM K
camoobpa3oBaHUo, COTPYAHUYECTBY, CAMOCTOATENIbHOMY  MPUHATUIO
peLeHnin, cnocobHoM afanTMpPOoBaThCA K HBbICTPO MEHAIOWMMCA YCAOBUAM
YKU3HW;

6 HANPaB/NIEHHOCTb 0BYYEHMA Ha CUCTEMATUYECKOE NPUOBLLLEHNE YHaALLMXCA K
CaMOCTOATENIbHOM MO3HABaTe/NIbHOW AEeATENIbHOCTU, HayYyHbIM METOAaM
No3HaHWsA, GOPMUPYIOLLMM MOTUBALMIO U PAa3BUTUE CMIOCOBHOCTEN K XUMUU;

6 obecrnieyeHune ycaoBuiA, cnocobcteytowmx npuobpeTteHmto obyyatowmmmcs
onbiTa PasHOOOpPAa3HOW [eATeNbHOCTM, MO3HAHWA U CaMOMO3HaHWs,
K/OYEBbIX HAaBbIKOB (K/IOYEBbLIX KOMMETEHLMI), UMEIOLLMX YHUBEPCANbHOE
3HaYeHune oA PasANYHbIX BULOB AEATENIbHOCTY;

6 POpMUpPOBaHNE YMEHUI OOBACHATL U OLEHUBATH ABJAEHUS OKPYKAlOLEro
MMpPa Ha OCHOBAHWK 3HAHWI U OMbITa, NONYYEHHbIX NPU U3YYEHUU XUMUK;

6 bopMmmnpoBaHue y 06ydatoWMXCA N'YMaHUCTUYECKMX OTHOLLIEHWIM, MOHUMAHKA
LEHHOCTM  XMMMYECKMX  3HaHWA  AnA  BblpabOTKM  3KONOMMYECKU
LenecoobpasHoro noseaeHus B HbITY M TPYAOBOWN AEATENBHOCTU B LENsx
COXPaHeHUs CBOEro 340P0BbA M OKPYHKatoLWel NPUPOAHON cpeapl;

6 Pa3BMTME MOTMBALMU K OOYYeHWIO, CMOCOBHOCTEN K CaMOKOHTPONO M
CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHMS O0OLLeYeNoBEYECKUX LEHHOCTEeW,
FOTOBHOCTM K OCO3HaHHOMY Bblbopy nNpoduna M HanpaBAEHHOCTU
OanbHelwero obyyeHus.

MECTO YYEBHOIO NMPEAMETA «XMMWA» B YHEBEHOM TMJIAHE

B cucrteme obuiero obpasoBaHua «XumMua» npusHaHa o6a3aTefibHbIM
y4ebHbIM npeamMeToM, KOTOpPbI BXOAMT B COCTaB npeameTHoOW obnactu
«EcTecTBeHHO-Hay4YHble NpeaMeTbI».



YuyebHbIM NN1aHOM Ha eé n3yyeHue oTBeseHo 136 y4ebHbIx YacoB — No 24 B
Hegento B 8 M 9 KNaccax COOTBETCTBEHHO.

[nAa Kaxgoro Knacca npegycMoTpeHo pesepBHoe yyebHoe Bpems, KoTopoe
MOKeT ObITb MCMNO/Ib30BAaHO YYacTHMKaMW 0bpasoBaTesIbHOro npouecca B
uensx GopMMpPOBaHUA BAapPMATUBHOM COCTaBAAIOLLEN COAEPKAHNA KOHKPETHOM
paboueli nporpammbl. [pu 3ToM o0b6s3aTenbHas (MHBapMaAHTHaA) 4acTb
copepKaHuA npeameTa, YCTaHOBIEHHas NpMMepHOM paboyeit nporpammon, u
Bpems, 0TBOAMMOE Ha €€ N3yYeHne, JOMKHbI ObiTb COXPaHEHbI NONHOCTbIO.

B cTpyKkType npumepHoi pabouer nporpammbl HapAdy C NOACHUTENbHOWM
3aNUCKOW BblAeNeHbl cneaytolme pasgenbl:

6 MNaHMpyemble pe3ynbTaTbl OCBOeHWMA yyebHOro npegmera «Xumuma» —
JIMYHOCTHbIE, MeTanpegMeTHble, MPegMETHbIE;

6 COAEPrKaHNE y4yebHOro npegmeta « XMMmuaA» no rogam obyyeHus;

6 NPUMEpPHOe TemMaTM4yecKoe MJAHMPOBAHWE, B KOTOPOM AETaU3UPOBAHO
cogepKaHue KaxaoW KOHKPETHOM TeMbl, YKa3aHbl KOJIMYECTBO 4acos,
OTBOAMMbIX Ha €€ M3y4yeHWe, U OCHOBHble BUAblI y4ebHOW AeAaTesbHOCTU
yyYeHUKa, dopmupyemble NpU U3y4eHWUU Tembl, NPUBELAEH MepeyeHb
AEMOHCTPALUMUIA, BbINOJHAEMbIX YYUTENEM, U MEepevyeHb PEKOMEHIYEMbIX
NabopaTopHbIX OMbITOB M MPAKTUYECKMX PAbOT, BbINOJHAEMbIX YYALLMMUCS.

COAEPXAHMUE YHEBHOTO NMPEAMETA «XUMMUA»

8 KJTACC

[MepBOHaYanbHble XMMUYECKNE MNOHATUA

Mpeametr xumunun. Ponb XMMUKM B KMU3HM YenoBeKa. Tena v BewecTsa.
dusnyeckme cBoKCTBa BeLeCTB. ArperaTHoe COCTosiHWe BellecTs. MoHATME O



MeToAax MO3HaHMA B XMMWW. XMMWUA B CMCTEME HayK. YucCTble BeliecTBa M
cmecu. Cnocobbl pasgeneHma cmecen.

ATOMbI U MOJIEKY/Ibl. XMMUYECKME 3neMeHTbl. CUMMBObI XMMUYECKUX
anemeHTOB. MPoCTbie U CNOXKHbIE BelecTBa. ATOMHO-MOJIEKYIAPHOE yYeHMe.

Xvmunyeckas ¢opmyna. BaneHTHOCTb aTOMOB XMMMUYECKUX 3/IEMEHTOB.
3aKoH MNoOCTOAHCTBA cocTaBa BeuwecTB. OTHOCMTE/IbHAA aToOMHad Macca.
OTHOCUTEeNbHAsA MONEKyaspHaa Mmacca. MaccoBaa [0 XMMUYECKOro
3/1eMEHTa B COeAMHEHUN.

dusnyecKme U XMMUYEcKne ABNeHNA. XMMUYECKan peakumsa 1 eé NpusHaku.
3aKOH CoXpaHeHMA Maccbl BELWECTB. XMMMUYECcKMe ypaBHeHuA. Knaccudukaums
XMMUYECKMX peakLmii (coeamMHEHMA, Pa3I0XKEHUS, 3aMeLLLEHNA, 0BbmeHa).

XMMWYECKMI SKCMEPUMEHT: 3HAKOMCTBO C XWMMMUYECKOW nocyaow, c
npasunamm pabotbl B nabopatopunm U npuémamm obpalleHus c
nabopaTopHbIM 060pPYyA0BaHUEM; U3yYEeHME N onucaHne GU3UYECKUX CBOMCTB
06pasLoB HeOpraHUYecKkux BellecTs; HabnwaeHWe dusnyeckmx (nnasneHue
BOCKa, TaAHWe /ibAa, pacTMpaHWe caxapa B CTyMKe, KUNeHne U KoHgeHcauma
BOAbl) U XMMMYECKUX (rOpeHWe CBeun, NpoKa/MBaHUE MeaHOW MPOBOJ/IOKM,
B3aMMOJENCTBME MeNa C KUC/NOTOWN) ABNAEHWW, HabnaeHMe W onucaHue
NPW3HaAKOB MPOTEKAHMA XUMUYECKUX peakuuii (pasnoskeHue caxapa,
B3aMMOZENCTBME CEPHOM KWUCNOTbl C Xxnopuaom bapwusa, pasfnoxeHue
rmapokcmaa meau(ll) npu HarpesaHUn, B3aMMOAENCTBUE Kee3a C PaCTBOPOM
conn meaun(ll)); wmsyyeHune cnocoboB pasgeneHua cmeceir (C NomoLblo
MarHuta, ¢uUNbTPOBaHWE, BbiNapuBaHWe, AUCTUANAUMSA, XpomaTtorpadus),
npoBeAeHWe OYMUCTKM MNOBAPEHHOW COAK; HabawaeHMe W OonucaHue
pe3ynbTaToB NPOBEAEHMSA ONbITa, WANOCTPUPYIOWLErO 3aKOH COXPaHeHus
Macchbl; co3AaHue Moaeneit MoNeKy (LapoCTepsKHEBbIX).

BakHellwmMe npeacTaBUTENIN HEOPTaHUYECKUX BELLECTB

Bo3ayx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — anemeHT 1 npocTtoe
BewecTBo. HaxoxaeHne Kucnopoda B npupose, GU3MYECKME U XMMUYECKUe
cBOMCTBA (peakuuun ropenHus). Okcuabl. MpumeHeHne Kucnopoaa. Cnocobbl
NonyYyeHna Kucnopoga B nabopaTopum M NpombiwieHHocTU. KpyrosopoT
Kucnopoga B npupoge. O30H — annoTponHaa moaudukaLma Kucaoposa.

TennoBoi 3PpPEKT XMMMYECKOM peakunu, TePMOXMMUYECKUE YPaBHEHMUS,
3K30 M 3HAO0TEpMUYEcKMe peakuuun. ToNamMBO: YroNb U MeTaH. 3arpAasHeHue
BO34yXa, YCuaeHne napHuMKoBoro 3¢ dekTa, paspyLieHne 030HOBOrO C/0A.

Bogopos — anemeHT M npocToe BewecTBo. HaxoxkaeHwwe Bogopona B
npupoae, ©ou3NYecKMe U XMMUYECKMe CBOWCTBA, MPUMEHEHME, Cnocobbl
nosnyyeHua. Kncnotobl u conu.

Konnuyectso BewectBa. Monb. MonaapHaa macca. 3akoH Asoragpo.
MonapHbIi 06bEM razos. PacyéTbl MO XMMUYECKMM YPaBHEH UAM.



dusmyeckme csoicTBa BoAbl. Boga Kak pactBopuTenb. PacTBopbl.
HacbllweHHble M HeHacbllEeHHblIe PaAcTBOpPbl. Pacmeopumocms eseuwjecme 8
s8o0e.! MaccoBas 4015 BeLLeCTBa B pacTBope. XMMUYECKME CBOMCTBA BOAbI.
OcHoBaHuA. Ponb pacTBOpPOB B MPUPOAE U B KMU3HM 4YenoBeKa. KpyrosopoT
BOAbl B Mpupoae. 3arpssHeHWe npupoaHbix Bog. OxpaHa M 0YMUCTKA
NPUPOAHbIX BOA.

Knaccudukauma HeopraHmyeckux coeauHeHunin. Okcugpbl. Knaccndukaums
OKCMAoB: coseobpasylowme (OCHOBHbIE, KUCNOTHble, amdoTepHble) U
Heconeobpasywowme. HoOMeHKNaTypa  OKcMZoB  (MeayHapogHas v
TpuBMANbHan). PU3nYecKne U XMMUYECKMe CBOMCTBA OKCMAOB. lMosyyeHue
OKCWAOB.

OcHoBaHuA. KnaccuduKaums OCHOBaHWMA: LWLENOYM M HepacTBOpMMble
OCHOBaHMA. HomeHK/NaTypa OCHOBaHW (MexxAyHapoaHaa M TpuBMasbHan).
dusnyeckme 1 XMmmyeckmne CBOMCTBa OCHOBAHMIA. NolyyeHne OCHOBaHUNA.

Kucnotbl. Knaccudurkaums kucnot. HomeHKnatypa KMcnoT (MexayHapoaHas
N TpuBManbHas). PuUsnyeckme nu XMM1YecKme CBOMCTBA KMUCNOT. PAf aKTUBHOCTU
meTannos H. H. beketosa. [MonyyeHne KMCnOT.

Conn. HomeHKnatypa coner (meskgyHapogHaa W TpuBMasnbHas).
Pusnyeckme 1 XMmmyeckne cBomncTaa conen. MonyyeHune conen.

leHeTMYecKan CBA3b MeXK/Ay K/acCaMu HeoOpraHMYeCcKUX CoeaUHEHNN.

XMMWYECKMIA IKCMEPUMEHT: KayecTBEHHOEe onpeaeneHue CcoaepKaHus
KMcnopoga B BO3Ayxe; nonydeHue, cobupaHue, pacno3HaBaHWe U U3ydyeHue
CBOICTB KMC0POAaA; HabntogeHne B3aMMOAENCTBUA BELLECTB C KUC0POA0M U
YCNOBUA BO3HUKHOBEHUSA U NPEKpPaLLLEeHNs ropeHna (Noskapa); 03HaKoMIeHue ¢
obpasuamm OKCMAOB WM OMNUCaHME WX CBOWCTB; MNOJyYyeHne, cobupaHue,
pacnosHaBaHWe U U3y4yeHMe CBOMCTB BoAOpOAa (ropeHue); Bzaumogencremne
BOAOpPOAA c OKCMAOM meau(ll) (so3mOXHO MCNoNb30oBaHMe
BMAEeoMaTepuanos); HabnoaeHne obpasLoB BeLWECTB KoindecTBom 1 monb;
uccnegoBaHMe  ocobeHHOCTEM  pacTBOPEHWs  BELeCTB C  Pas/IMyHOM
pacTBOPUMOCTbIO; MPUTrOTOB/JIEHWE PaACTBOPOB C OMpeaenéHHON MaccoBOW
[ONell pPacTBOPEHHOro BeLLeCTBa; B3aMMOAENCTBME BOAbI C MeTaniamu
(HaTpem u KanbumMem) (BO3MOXHO MCMO/b30BaHWE BUAEOMAaTEPMaANOB);
onpegeneHve pacTBOPOB KWUCAOT M LLENOYEeN C MOMOLLb MHAWKATOPOB;
uccnegoBaHme 06pasuLoOB HEOPraHWMYECKMX BELLECTB pPas/IMYHbIX KAACCOB;
HabnloAeHMe WM3MEHEHWs OKPACKM WMHAMKATOPOB B PAcTBOPAx KUCAOT W
Lesioyen; nsyyeHne BammogencTemnsa okenaa megu(ll) ¢ pactsopom cepHom
KMUCNOTbl, KUCAOT C MEeTaflamMu, pPeakuuit HeuTpanusaumm; nosayyeHue
HEepPacTBOPMMbIX OCHOBaHWI, BbITECHEHME OAHOrO0 MeTanfa Apyrum wms

1 KypcuBom 0603HaueH yuebHblii maTepuan, KOTOpbIid M3yvaeTcs, HO He BbIHOCUTCA Ha
NPOMEKYTOUHYIO U UTOrOBYIO aTTecTaLumio.



pacTBOpa COMU; pelleHne IKCMePUMEHTaIbHbIX 33434 No Teme «BaxkHelwme
K/J1acCbl HEOPraHUYECKUX COEANHEHNINY.

Mepuoaunyeckunii 3aKoH u NMeproanyeckan cucTema XMMMUYECKUX
anemeHToB [1. N. MeHaeneesa. CtpoeHne aToMmoB. XMMU4ecKas
cBA3b. OKMUCINTENBHO-BOCCTAaHOBUTE/IbHbIE PeaKLUN

MepBble NOMbITKM KAAacCUOUKALMN XMMUYECKMX 31emeHToB. loHATME o
rpynnax CXOAHbIX 3N1EMEHTOB (LLE/I0YHbIE U LLENOYHO3EeMe/IbHbIE MeTasbl,
rasioreHbl, MHEPTHble rasbl). DJeMeHTbl, KOoTopble 06pasytoT amboTepHble
OKCUAbI U TMAPOKCUAbI.

Meproanyeckunin 3akoH. Meproauyeckaa cMcTeEMa XMMUYECKUX IIEMEHTOB
O. W. MeHpeneesa. KopoTKonepuogHas W panHHonepuogHaa ¢Gopmbl
Mepuoguyeckoi cucTtembl XMmuyeckux asnemeHtoB [. WU. MeHgeneesa.
Mepuoapl 1 rpynnbl. PU3MYECKMI CMbIC MOPALKOBOrO HOMEpPa, HOMEpPOoB
nepuoga v rpynnbl 31emeHTa.

CrpoeHune atomoB. CocTaB aTOMHbIX Aaep. N3oTonbl. In1eKTpoHbl. CTpoeHne
9NEKTPOHHbIX o0b6onoyek atomoB nepBbix 20 XUMUYECKUX 3/EeMEHTOB
Mepuoauyeckoit cuctembl . U. MeHaeneesa. XapakTepucTmka XMMUYECKOTO
3/1leMeHTa Mo ero nosoxeHuto B Mepuoanyeckon cucteme . . MeHzeneesa.

3aKOHOMEPHOCTU U3MEHEeHUA paguyca aTOMOB XMMUYECKUX S/1EMEHTOB,
METa/IIMYECKUX W HEeMeTa/ZIMYeCKMX CBOMCTB MO rpynnam M Mepuosam.
3HauveHue lMeprnoauyeckoro 3akoHa u MepruoanYeECKON CUCTEMbBI XUMUYECKMX
3N1EeMEHTOB A/1A Pa3BUTUA HayKU M NpakTuKu. . U. MeHaenees — y4éHbIN n
rPa*kAaHWH.

Xumnyeckana cBA3b. KoBaneHTHaa (nonApHas M HemonspHaa) CBA3b.
DNeKTpoOoTPULATENBHOCTb XMMUYECKUX 31eMeHTOB. MIoHHaA cBA3b.

CreneHb  okucneHua.  OKWUCNUTENbHO-BOCCTAHOBUTE/IbHbIE  PEaAKLUM.
Mpoueccbl OKUCNEHUA 1 BOCCTaHOBAEHUA. OKUCIUTENN U BOCCTaHOBUTENN.

XMMMYECKUIA 3IKCMEPUMEHT: M3yyeHMe oOpasLoB BeLecTB MeTasioB U
HEeMeTaNNoB; B3aMMOLENCTBME TMAPOKCMAA LMHKA C PacTBOPaMM KUCAOT U
LLen04en; NpoBeL,EHME OMbITOB, MIIOCTPUPYIOLWMUX NPUMEPLI OKUCNTENbHO-
BOCCTAaHOBUTE/IbHbIX pPeaKLmii (ropeHne, peakunmn pasnoKeHus, CoeAnHeHUs).

MexnpeameTHble CBA3U

Peanvsauma mMexnpegMeTHbIX CBA3eW Mpu U3yyeHWUM XMMUU B 8 Kiacce
OCYLLEeCTBNAETCA Yepe3 MCMNONb30BaHME KaK OBLWMX eCcTecTBEHHO-Hay4YHbIX
MOHATUI, TaK W MOHATUN, ABAAIOLWMXCA CUCTEMHBIMU AN OTAENbHbIX
NpeamMeTOB eCTeCTBEHHO-HaYUYHOro LMKAa.



Ob6wme ecTecTBEHHO-HAY4YHble NMOHATUA: HayYHbI GaAKT, rMNoTesa, Teopus,
3aKOH, aHa/nu3, CUHTe3, KaaccuoduKkauma, nepuoguyHocTb, HabnoaeHue,
3KCNepuMMEHT, MOAEeNIMPOBaHNE, U3MEPEHUE, MOAENb, ABNEHME.

®usnka: martepusa, aToMm, 3SNEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAUA,
M30TOMbl, PAAMOAKTUBHOCTb, MONEKYNA, 3NEKTPUYECKUIA 3apag, BeLLecTBo,
Teno, obbEMm, arperatHoe COCTOAHWE BeLLEeCTBa, ras, GU3NYecKMe BENUYMHDI,
eaMHULbBI U3MEPEHNA, KOCMOC, NAaHeTbl, 38€34bl, ConHue.

Buonorusa: doTocnHTes, apixaHue, buocdepa.

leorpadua: atmocdepa, rugpocdhepa, MWUHepanbl, FOPHble MNOPOAbI,
nonesHble CKoNaemble, TOMMBO, BOAHbIE PEecypCbl.

9 KNACC

BelectBo 1 xXMMmunyeckasa peakuma

Meproanyeckunin 3akoH. Meproauyeckaa cMcTeEMa XMMUYECKUX IIEMEHTOB
0. WN. MeHgeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B USMEHEHMM CBOMCTB
XUMUYECKUX 31EeMEHTOB MNepBbiX TPEX MNEepuoaoB, Kanua, KanbumMa U WX
COeMHEHUIN B COOTBETCTBUW C MOONKEHWEM 3nemMeHTOB B lMepuoauyeckon
CMCTEME U CTPOEHMEM MX ATOMOB.

CTpoeHue BeLlLecTBa: BUAbl XMMUYECKOW CBA3U. TUMbl KPUCTANIMYECKUX
peLwéToK, 3aBUCMMOCTb CBOMCTB BELLLECTBA OT TUMNA KPUCTANIMYECKON PELETKN
M BUZA XMMUYECKOM CBA3W.

Knaccndukaumsa 7 HOMEHK/aTypa HeopraHU4ecKmx BelLecTB
(mexkgyHapooHaa WM TpuBMaAbHas). XUMMWUYECKME CBOWCTBA BELLECTB,
OTHOCALLMXCA K Pa3/IMYHBbIM  K/JacCaM HEOPraHUYecKMX COoeaUHEeHUN,
reHeTMyecKas CBA3b HEOPraHMYECKUX BELLECTB.

KnaccnopukaLma XmmMmMyecknx peakumin no pasnnMyHbiM NpusHakam (no ymcny
M COCTaBy Y4acCTBYIOLWMX B peakuuMu BeLecTB, Mo TennoBomy 3ddekty, no
N3MEHEHUIO CTEMEHEN OKUC/IEHUA XMMWYECKUX 3/IeMEHTOB, MO 06paTUMOCTH,
Mo yyacTUO  KaTa/ausatopa). IK30- WM IHAOTEPMUYECKME  pPeakuuy,
TEPMOXMMUYECKME YPAaBHEHUA.

MOHATME O CKOPOCTU XMMMUYECKOW peaKkumn. MoHsTue 06 obpaTvmbix U
HeobpPaTUMbIX XMMUYECKMX peaKLmaX. [TOHATME O FTOMOFeHHbIX U FeTePOreHHbIX
peakuuax. MMoHAMue o xumu4yeckom pasHosecuu. dakmopei, enuawUe Ha
CKOpOCMb XumMu4vecKoll peakyuu U nosoxeHUe XUuMUu4ecKo2o pasHOBECU.

OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE  PEaKLMK,  SNEKTPOHHbIM  BanaHc
OKWUC/IUTENIbHO-BOCCTAaHOBUTENbHON  peakuuun. CocTaBieHMe  ypaBHEHWUM
OKWUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX PeaKUMin C MCNosb30BaHMEM MeToAa
3neKTpoHHoro banaHca.

Teopua 3N1EKTPOSIUTUYECKOMN Amvccoumaumn. ONeKTPONUTbI "
HeanekTpouTbl. KaTuoHbl, aHMOHbI. MexaHuM3m pguccoumaummn BeLiecTB C



Pas/IMYHbIMM BUAAMU XMMUYECKOW cBA3K. CTeneHb anccoumaumm. CuabHble 1
cnabble 3NeKTPONUTBI.

PeakumMm WOHHOro obmeHa. YC/NOBMA NPOTEKAHWUA pPeakuui MOHHOro
obMeHa, NoJiHble U COKPALLEHHbIE MOHHblE ypaBHEHMA peakumin. CeolicTea
KMCNOT, OCHOBaHMUW U CO/EN B CBETE NPEACTAaBAEHUI 06 3NEKTPONUTUYECKOMN
anccoumaumm. KayecTBeHHble peaKkuMu Ha MOHbl. [loHamue o audponuse
conedi.

XMMWUYECKMIA IKCMEPUMEHT: 03HAKOMIEHWE C MOAENAMMN KPUCTANINYECKUX
PeLwEToK HeopraHMYecknx BeLLecTB — METaNIoB M HemeTanoB (rpaduta m
a/Masa), CNIoXKHbIX BelecTB (xn1opuaa HaTpma); ucciegoBaHMe 3aBUCMMOCTM
CKOPOCTU XMMMUYECKOW peakLMuM OT BO3LENCTBUA Pas/UYHbIX ($aKTOpPOB;
uccnefioBaHMe  371EKTPONPOBOAHOCTM  PacTBOPOB  BeLLeCcTB, npouecca
AMccoumaLMmM  KUCIOT, LWenovyei M coneil (BO3MOMKHO WCNOJ/b30BaHWUE
BMAEOMATEPUANOB); MNPOBEAEHME ONbITOB, W/MOCTPUPYIOWMX MPU3HAKK
NPOTeKaHMA peakunin MoHHOro obmeHa (obpasoBaHWe ocagKa, BbloeneHue
rasa, obpasoBaHuve BOAbl); OMbITOB, WANOCTPUPYIOWMX  MPUMEPDI
OKUCNTENIbHO-BOCCTAHOBUTEIbHBIX PEAKLMI (TOPEHUE, peaKLMMN PA3NOKEHUS,
coefiMHeHUs); pacrno3HaBaHWe HEeOPraHWYecKMX BELLECTB C MOMOLbLO
KauyecTBEHHbIX peaKLMii Ha MOHbI; PelleHne SKCNepuMeHTalbHbIX 3aau.
HemeTannbl U Ux coeguHeHun

Obuwan xapaKTepucTuka ranoreHoB. OCOGEHHOCTM CTPOEHUA aTOMOB,
XapaKTepHble cTeneHn okncneHus. CtpoeHne n Gprsmyeckme CBOMCTBA NPOCTbIX
BELLeCTB — TranoreHoB. XUMWYECKMe CBOKMCTBAa Ha npumepe xaopa
(B3anmopeicTBMe c MeTannamm, HemeTaalamu, LWesaodamu). X10poBoAOPOL.
ConsAHas KMCNoTa, XMMUYECKUE CBOMCTBA, NOJlyYeHne, NpumeHeHne. lenctene
X/10pa U XN10pPOBOAOPOAA Ha OPraHU3M YesnoBeKa. BaxHelwune xnopuabl U nUx
HaxoXAeHue B npupoae.

O6uwan xapakTepuctuka anemeHToB VIA-rpynnbl. OcobeHHOCTM CTpOeHUA
ATOMOB, XapaKTepHble CTEMEHU OKUCNEHNA.

CTpoeHue n du13nyeckme CBOMCTBA NPOCTbIX BELLECTB — KMCAOPOAA U Cepbl.
ANNOTpPONHble MOAMUKALUM KUCAOPOAA U Cepbl. XMMUYECKME CBOMCTBA Cepbl.
CepoBofopos, cTpoeHune, pusmyeckne n xummuyeckme cBoicTaa. OKcuapl cepbl
KaK NpeacTaBUTeNIM KUCNOTHbIX OKCcMAoB. CepHaa Kucnota, dusmyeckue u
XMMUYeckme cBoicTBa (obwue Kak npeacTaBuTeNa Kjaacca KUCAOT U
cneumoburyeckune). Xummnueckme peakLmm, nexalime B OCHOBE NPOMbILLAIEHHOTO
cnocoba nonyyeHnsa cepHoi Kncnotbl. MNMpumeHeHue. Conmn cepHOM KUCAOTHI,
KayecTBeHHaA peakums Ha cynbdaT-uoH. HaxoxaeHue cepbl U e€ coeAMHEHU
B nNpupoae. XMMMYecKkoe 3arpA3HeHMEe OKpyKatlolel cpelpbl COeANHEHUAMMN
cepbl (KUCNOTHblE AOXAM, 3arpsAsHeHne BO34yxa U BOAOEMOB), cnocobbl ero
npefoTBpaLLeHunA.



Obuwas xapaKTepuctuka anemeHToB VA-rpynnbl. OcCO6EHHOCTM CTPOEeHUSA
aTOMOB, XapaKTepHble CTEMEHN OKUCIEHUS.

A30T, pacnpocTpaHeHune B npupoae, pusmyeckne n XMMmMYecKkme CBOMCTBA.
KpyroBopoT asota B npupoge. AMMMUAK, ero ¢GuU3MYECcKMe U XMMUYecKue
CBOICTBA, MoayvyeHue M npumeHeHue. CoNM amMMOHUA, UX U3MYECKME U
XMMUYECKME CBOMCTBA, nNpumeHeHWe. KauecTBeHHas peaKuMAa Ha WOHbI
amMMoOHMA. A30THas KUCAOTa, eé nosiydeHue, OU3MYECKME U XMMUYECKue
cBoicTBa (0blWMe Kak npeacTaBMTeNs Kaacca KUCAOT M crneunduyeckue).
Mcrnonb3oBaHMe HWUTPATOB WM CONMEM aMMOHWMA B KayecTBe MMHEepasbHbIX
YO06peHNn. Xumnyeckoe 3arpsasHEHWE OKpPYXKatoWwen cpeapl coeguHEeHUAMMU
a30Ta (KMCNOTHbIe AOXKAW, 3arpA3HEHUE BO34yXa, MOYBbI M BOLOEMOB).

dochop, annorponHble mogudukaumm  docdopa, ulnyeckme
XMMUYeckme ceoictBa. Okeung, docdopa(V) n docdhopHasn KucnoTta, pusmyeckune
M XMMUYECKMe CBOWMCTBa, nosyyeHune. McnonbsosaHne pochatos B KayecTse
MWHepanbHbIX yaobpeHui.

O6uwan xapakTepucTuka anemeHToB IVA-rpynnbl. OcOBeHHOCTM CTPOEHMUA
ATOMOB, XapaKTepHbIe CTEMEHM OKUCIEHNA.

Yrnepog, annoTponHble MOAUOUKALMM, PACNPOCTPAHEHME B MPUPOAE,
du3nYeckme n xmmuyeckne csoicTea. Agcopbuma. KpyrosopoT yriepoga B
npupoge. OKcuabl yrnepoaa, uX ¢GU3MYECKMe W XMMWUYECKME CBOWCTBA,
OENCTBME HA KMBble OPraHU3Mbl, NONYyYEHME U NPUMEHEHME. DKONOrMYecKue
npobnembl, cBA3aHHble C OKcugom yraepoaa(lV); runotesa rnobanbHOro
noTenieHUA KAMMaTa; NapHUKOBbIM 3 deKT. YronbHaa KMCNoTa U eé conu, ux
du3nYeckMe U XMMWUYECKMEe CBOWMCTBA, MNOJYYEHUE U MNPUMEHEHMe.
KauectBeHHana peakuusa Ha KapboHaT-MOHbl. Mcnonb3oBaHWe KapboHatos B
6bITy, MeguLMHE, NPOMbILNEHHOCTU U CETbCKOM XO3ANCTBE.

MepBOHaYaNbHblE MOHATUA 06 OPraHNYECKMX BELLECTBAX KaK O COegUHEHMUAX
yrnepofa (MeTaH, 3TaH, 3TUAEH, aLETW/IEH, 3TaHOA, TULEPWUH, YKCyCcHas
KMCNoTa). Ux cocmas u xumu4veckoe cmpoeHue. NoHATME O BMONOrMYecKH
BaKHbIX BELLECTBaX: XWMpax, Oenkax, yrnesogax — W WX POAU B KU3HU
yenoseka. MamepuanbHoe eOUHCMBO OpP2aHUYECKUX U HeopaaHU4eCcKux
coeduHeHull.

KpemMHuii, ero ¢usnyeckMe U XMMUYECKME CBOWMCTBA, MNOAyYeHUE U
npumeHeHune. CoeaMHEeHUA KpemHUa B npupoae. Obwme npeactasneHns ob
oKkcnae KpeMHuA(lV) n KpemHueBon kKnucnote. CUAMKATBI, UX UCNOIb30BAHME B
6bITy, MeauUMHE, NPOMbIWAEHHOCTU.  BaxHeliwue cmpoumesnbHblie
mamepuansl: KepamuKd, cmekno, uyemeHm, 6emoH, xcene3ob6emoH.
Mpobremobl 6€30M1aCHO20 UCMOAL30BAHUA CMPOUMenbHbIX MAamepuanos 8
nosceOHe8HOU HU3HU.

XMMWYECKMI IKCNEPUMEHT: U3y4eHMe 0bpasL0B HEOPraHMYECKUX BELLECTB,
CBOMCTB CONIAHOM KMCOTbI; MPOBeAEHME KAauyeCTBEHHbIX PeaKkumii Ha X1opua-



MOHbI N HabnogeHMe NPU3HAKOB WX MNPOTEKAHWA; OMbITbl, OTpPa)Katolwue
dU3nyeckme N xumnyeckre CBOMCTBA raNoreHoB U UX CoOeAMHEHMNIN (BO3MOXKHO
ncnonb3oBaHWe BUAEOMATEPUANOB); O3HAKOMIEHMe ¢ 0b6pasLammn x1opuaos
(ranoreHnpoB); osHakomneHve ¢ obpasuamu cepbl U €€ coeauMHEeHUAMMU
(BO3MOXHO MCMoONb30BaHME BMAeoMaTepuanos); HabawaeHWe npouecca
0byrnnBaHuA caxapa nog AencTBMeM KOHLEHTPUPOBAHHOW CEPHOMN KUCNOTbI;
n3yyeHne XMMMUYECKMX CBOMCTB pa3baB/ieHHON CepHOM KMCNOTbI, NpoBeaeHue
KauyecTBeHHOM peakuuMum Ha cynbdaT-uoH U HabnwaeHwe npusHaka eé
npoTeKaHWA; 03HaKomaeHWe ¢ pUsnyeckumm ceoricTBamm asota, bocdopa n nx
COoegMHEHU (BO3MOXHO MCMONb30BaHWE BUAEOMATEpPUanoB), obpasLamu
a30THbIX U docdopHbIX ya0bpeHnit; nonyyeHne, cobupaHue, pacnosHaBaHue u
M3yyeHne CBOWMCTB aMMWaKa; NpoBefeHWEe KauyeCTBEHHbIX peakuuid Ha WOH
ammoHuAa U1 dpochaT-MOH U M3ydyeHWe NPU3HAKOB WX MpPOTEeKaHus,
B3aVMMOAENCTBME KOHLLEHTPMPOBAHHOM a30THOM KUC/IOTbI C Mefbt0 (BO3MOXKHO
MCnonb3oBaHWe BUAEOMATEPUA/IOB); U3yYeHUE MoLenei KpUCTaNIUYECKUX
pewéTok anmasa, rpadwuta, oynnepeHa; O3HaKOMAEHME C MPOLLECCOM
afcopbummn pacTBOPEHHbIX BELLECTB aKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
npoTuBorasa; noayyeHne, cobupaHue, pacnosHaBaHWe U U3y4yeHWe CBOMCTB
YFIEKUCNOro rasa; NpoBeAeHMEe KayeCTBEHHbIX peakuuii Ha KapboHaT- u
CU/IMKAT-UOHbI U U3y4YeHUe MNPU3HAKOB WX MNPOTEKaHWA; O3HAKOMNEeHue C
npoAyKUMen CUANKATHOW MPOMBbILLZIEHHOCTH; PelleHne 3KCNepUMEHTaNbHbIX
3a/,a4 No Teme «BaxHeWLwne HemeTaN bl U UX COEANHEHUAY.

MeTannbl U Ux coeguHeHuA

Obuwas XapaKTepUCTMKA XMMMUYECKMX 3SNEeMEHTOB — METa//IoB  Ha
OCHOBAHWUM UX NONOXKEHUA B [lepnogmueckolr cucTemMe XMMUYECKUX 3IEMEHTOB
O. . MenpeneeBa n ctpoeHua atomoBs. CTpoeHne meTannos. Metananyeckas
CBA3b U METa/l/INYECKaA KPUCTANIIMYECKAA PELLETKA. DNEKTPOXMMUYECKUIA paL,
Hanps)KeHui meTannoB. PU3MYECKME W XMMMUYECKME CBOMCTBA METasl/IoB.
Obuwme cnocobbl nosyvyeHns meTannos. [OHATME O KOPPO3UM METANNOB,
OCHOBHble CMnocobbl 3awWMUTbl UX OT Kopposuu. Cnnaebl (CTanb, YyryH,
AOPANOMUHWUI, BPOH33a) M UX NPUMEHEHME B BbITY M NPOMbILLAIEHHOCTH.

LLlenoyHble meTansbl: NonoxeHue B Mepnognyeckoi cucteme XMmMMYecKmnx
anemenToB [. N. MeHaeneesa; cTpoeHMe UX aTOMOB; HaXOXAeHue B npupoae.
dusnyeckme n xMmmyeckne CBoMcTBa (Ha Npumepe HaTpuaA U Kanusa). OKcuapl
W TMAPOKCUAbI HATPUA W Kanua. NpuMeHeHWe LWEeNoYHbIX MEeTannoB U WX
coeIHEHUN.

LUlenoyHo3emenbHble MeTaNNbl MarHui U KanbUWil: NONOXKEHWe B
MNepuoanyeckon cucteme xummumyeckux snemeHToB . U. MeHaeneesa;
CTPOEHME WX aTOMOB; HaxoXAeHue B npupose. PU3nMYecKne U XMmuyeckme



CBOMCTBA MarHWA W KanbuuA. BaxkHellwue coeamHeHMA Kanbuusa (oKcua,
rMapoKcma, conn). -ECTKOCTb BOAbl U cNocobbl eé ycTpaHeHuUs.

ANIOMUHUI:  nonoeHne B [lepuoaMuecko  cCUCTEME  XMMMYECKUX
anemeHnToB [. N. MeHpeneeBa; cTpoeHWe aToma; HaxoXKAeHWe B npupose.
dusnyeckme M XMMMYECKME CBOMCTBA aftoMUHMA. AmdoTepHble CBOWCTBA
OKCMAa U TMAPOKCUAA aNIOMUHUA.

eneso: nonoxeHue B Nepnogmyeckolr cucteme XMMMYECKUX SNEMEHTOB [].
N. MeHpeneeBa; cTpoeHMe aToMa; HaxoxaeHwe B npupoge. Pusmyeckme u
XMMUYECKMe CBOMCTBA Kenesa. OKcuabl, rmapokcuabl u conu kenesa(ll) m
»enesa(lll), ux coctas, CBOMCTBA U NONyYeEHME.

XMMWYECKMIA SKCNEPUMEHT: O3HaKoOMAeHMe ¢ obpasuamu MeTannos M
cnnaBoB, UX GU3NYECKUMM CBOWCTBAMW; M3y4yeHWe pPe3ynbTaToB KOPPO3uM
MeTannoB (BO3MOMKHO WCMONb30BaHME BUAEOMATEPMANOB), OCOBEHHOCTeM
B3aMMOZENCTBUA OKCMAA KanbUMs WM HaTpua C  BOAOM (BO3MOXKHO
MCMNONb30BaHME BUAEOMATEPMANIOB); UCCNELOBaHNE CBOMCTB MKECTKON BOAbI;
npouecca ropeHus Kenesa B Kuciopoge (BO3MOMHO WCMNONb30BaHUeE
BMAEOMaTepPUanoBs); NPU3HAKOB NPOTEKaHMA KaYeCTBEHHbIX peaKkLUuit Ha MOHbI
(marHua, Kanbums, antOMUHUA, UMHKa, Xenesa(ll) n kenesa(lll), mean(ll));
HaboAeHMe U ONUCaHWe NPOLLECCOB OKPaLIMBAHMA NAaMEHM MOHAMM HaTpUA,
Kanua M Kanbuma  (BO3MOMKHO  WMCMNO/Mb30BaHME  BMAEOMAaTEpPManos);
nccnenosaHne amdoTepHbIX CBOMCTB MMAPOKCUAA alOMUHUA U TMAPOKCUAA
LMHKa; peLieHne sKcnepMmMmeHTanbHbIX 3a4a4 No Teme «BaskHenmne meTansbl
N UX COEANHEHUAY.

XvMunAa 1 oKpyKatowas cpepa

HoBble maTepuanbl U TexHoNOrMW. BelecTsa U maTtepuasbl B NoBCEAHEBHOM
YKM3HWU YenoBeKa. Xumua n 3a0posbe. besonacHoe Ncnonb3oBaHWe BELLLeCTB U
XMMUYECKMX Peakumin B BbiTy. MepBaa NOMOLWb NPU XMMUYECKMX OXorax u
oTpaBneHuAx. OCHOBbI ~ 3KO/IOTMYECKOW  FPAaMOTHOCTM.  XMMMUYECKoe
3arpA3HeHME OKpy:Katlollel cpeabl (MpeaenbHas A0NYyCTMMas KOHUEHTpauma
Bewects — MNAK). Ponb XMMUKU B peLLIEHMM SKONOTUYECKMX Npobiem.

MpupoaHble UCTOYHWUKKU YrNeBoaopPoAoB (yronb, NPUPOAHbIA ras, HedTb),
NPOAYKTbI UX NepepaboTKM, X POJib B BbITY U MPOMBILLAEHHOCTH.

XMMWYECKUI 3KCMEepPUMEHT: M3ydyeHne o6pasLoB MaTepuanos (cTekno,
CN/aBbl METANNOB, NOIMMEPHbIE MaTepuanbl).

MexnpeameTHble CBA3M

Peanusauma mexxnpeameTHbIX cBAsel npu M3yyeHUn xmmumm B 9 Knacce
ocyuwiecTsnAaeTca 4yepes MUCNob30BaHUE Kak O6LLIMX €CTeCTBEHHO-HAY4HbIX



MOHATUA, TaK W MOHATUNA, ABAAIOLWMXCA CUCTEMHbIMU AN OTAE/bHbIX
npeAMeToB eCcTeCTBEHHO-HaY4YHOro LMKAa.

Obuwme ecTecTBEHHO-Hay4yHble MOHATUA: Hay4HbIA GaKT, rMnoTesa, 3aKoH,
Teopus, aHanus, CuHTe3, Knaccudukauusa, NepuoamMyHoCTb, HabnalaeHue,
3KCNEepPUMEHT, MOAENMPOBaHMNE, USMEPEHNE, MoAEeNb, ABNEHUE, MAPHMUKOBLIN
3 deKT, TeXHONOrnA, maTepuanbl.

®dusnka: martepusa, aTOM, 3SNEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKAUA,
M30TOMbl, PAaAMOAKTUBHOCTb, MOIEKYA, 3NEKTPUYECKUIA 3apsad, NPOBOAHUKH,
NONYNPOBOAHWUKKN, AMINEKTPUKM, (HOTO3/EMEHT, BELLECTBO, TeNO, 06bEM,
arperaTtHoe  COCTOfIHME  BeLLecTBa, ras, pacTBoOp, PaCTBOPUMOCTb,
KpUcTanimyeckaa peweéTtka, cnaaebl, U3MYECKME BENUYUHbI, egUHULbI
N3MEPEHNA, KOCMUYECKOE NPOCTPaHCTBO, NaaHeTbl, 38€3abl, ConHue.

Buonorua: doTocuHTes, ApixaHue, buocdepa, sKOCUCTEMA, MUHEPAbHbIE
YA06peHns, MUKPO3/1IEMEHTbI, MaKpPO3/1IeMEHTbI, MUTaTe/IbHble BELLecTBa.

leorpadpua: atmocdepa, ruapocdepa, MWHepanbl, rOPHble MOPOAbI,
nonesHble MCKonaemble, TOM/UBO, BOAHbIE PECcypCbl.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA YHEBHOTIO
NPEAMETA «XUMUA» HA YPOBHE OCHOBHOI'O OBLLEFO
OBPA30OBAHMA

M3yyeHMe XMMUM B OCHOBHOM LIKOJIE HaMNpaB/JeHO Ha AOCTUXKEHWe
O6y'~laIOLLI,VIMVICﬂ JIMYHOCTHbIX, MeTanpegMeTHbIX U NpeaAMETHbIX Pe3ynbTaToB
0CBOEHMA y4yebHoro npeamera.

JInyHOCTHbIE pe3ynbTaThl

JInyHoCTHble pe3y/ibTaTbl OCBOEHMS MNPOrpaMmbl OCHOBHOMO 06LLero
06pa3oBaHMA AOCTUrAIOTCA B XO4e OBYYeHUs XMMUU B eAMHCTBE y4ebHOW K
BoCmMTaTe/NbHOW  feAatesibHOcTM  OpraHv3aumMuM B COOTBETCTBUM  C
TPaAMUMOHHBIMM  POCCUACKUMM  COLMOKY/IbTYPHbIMW U [YXOBHO-
HPaBCTBEHHbIMM LEHHOCTAMM, MPUHATbIMA B obliecTBe npasuaamu u
HOpPMamKu MoBeAeHWA M crnocobCTBYOT — MpoLeccam  CaMomMo3HaHus,
CaMopasBUTUA M coLManm3aLmMmn obydatoLmxcs.

JInyHOCTHbIE pe3ynbTaTbl OTPaXKalT CHOPMMPOBAHHOCTb, B TOM YucC/ie B
yacTu:

MaTpnoTmMyeckoro BOCNUTAHMA

1)  ueHHOCTHOro OTHOLEHUA K oTeyecTBeHHOMY
KYZIbTYPHOMY,UCTOPUYECKOMY M HAyYHOMY Hac/ieguto, MOHMMaHUA 3HaYeHun
XMMMWYECKOM HayKU B KU3HM COBPEMEHHOTO 06L,ecTBa, CNOCOBHOCTM BNafeTb
[OCTOBEPHOM WMHPOpPMaLMelt O nepefioBbiX AOCTUMKEHUAX U OTKPbITUAX
MWPOBOW N OTEYECTBEHHOW XMMMUU, 3aUHTEPECOBAHHOCTM B Hay4YHbIX 3HAHUAX
06 ycTpolicTBe mupa n obuiecTsa;

Fpa»(p,aHCKoro BOCNATaHNA

2) NnpeacTaBAeHUs 0 COLMANbHbBIX HOPMAX M NPABUAAX MEXAUYHOCTHBIX
OTHOLWEHUN B  KONNEKTMBE, KOMMYHUKATUBHOM  KOMMNETEHTHOCTM B
obLecTBeHHO NnoJsie3HOM, y4ebHO-MCCea0BaTENbCKOM, TBOPYECKOM U ApYrnx
BMOAX  OeATeNbHOCTM; T[OTOBHOCTM K  pa3HOobpa3HOM  COBMECTHOW
[EeATEeNbHOCTM  MpU  BbINOJAHEHUMM  y4ebHbIX, MO3HaBaTe/NbHbIX 3ajad,
BbIMO/IHEHUN XMMMYECKUX IKCMEPUMEHTOB, CO34aHUM YYebHbIX MPOEKTOB,
CTPEMNIEHMA K B3aMMOMOHMMAHWIO M B3aMMOMOMOLLM B NpoLecce 3ToM
y4ebHON feATeslbHOCTU; TOTOBHOCTU OLEHMBATb CBOE NOBeAeHUe U MOCTYMNKU
CBOMX TOBapuLLEn C MO3ULMU HPABCTBEHHbLIX U MPABOBbIX HOPM C Y4ETOM
0CO3HaHWA NOCNeACTBUI NOCTYMKOB;



LeHHoCTN Hay4YHOro no3HaHuA

3) MWPOBO33PEHYECKUX MPEACTaBNEHUN O BELEeCcTBE U XMMWUYECKOM
peaKkumMn, COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO PA3BUTUSA HayKU W
COCTaBNAKOLLMX OCHOBY A/1A NOHWMAHMUA CYLWHOCTU Hay4YHOM KapTUHbI MUPa;
npeactaBieHnMit 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pas3BUTUA  NPUPOAbI,
B3aMMOCBA3AX YE/I0BEKA C MPUPOAHON CPeon, O POJIU XMMUM B MO3HAHUM 3TUX
3aKOHOMepHOCTel;

4) No3HaBaTe/IbHbIX MOTMBOB, HaMPaB/AEHHbIX Ha MNOJy4YeHUE HOBbIX
3HaAHUI MO XUMUKN, HEOBXOANMBIX A5 06BACHEHUA HablogaeMbiX NPOLLECCOB
W ABNEHUN;

5) Nno3HaBaTeNbHON, MHPOPMALMOHHON U YUTATENbCKOM KYyNbTypbl, B
TOM 4MC/le HABbIKOB CaMOCTOATENIbHOM PaboTbl C y4yebHbIMKU TEeKCTamu,
CNPaBOYHON  NUTEPaTypoOl, AOCTYMHbIMU  TEXHUYECKMMM  CPencTBamu
MHPOPMALMOHHbIX TEXHOJIOTUIA;

6) MHTepeca K 0by4YeHMto 1 No3HaHMUIO, N1t0603HATENBHOCTU, FOTOBHOCTH
M CNOCOBHOCTM K Camoobpa3oBaHMUIO, MPOEKTHOW M WCCAeL0BATENbCKOM
[EeATEeNIbHOCTU, K OCO3HAaHHOMY BblGOPY HanpPaBAEHHOCTU M YPOBHA 0b6yYeHuUA
B Ja/ibHeNLWeM;

dopMUPOBaHUA KYNbTYPbl 340POBbA

7)  OCO3HAHMUSA LEHHOCTM KMU3HWM, OTBETCTBEHHOrO OTHOLIEHUA K CBOEMY
340PO0BbIO, YCTAHOBKM Ha 340P0BbIM 06pa3 KU3HU, OCO3HAHUA NOCAEACTBUIA 1
HenpuATUA BpPeAHbIX NpuBblueK (ynoTpebieHWAa ankorons, HapKOTUKOB,
KypeHus), HeobxoammocTn cobnwgeHns npasun 6HesonacHocT npwu
06PaALLEHUN C XMMUYECKUMM BELLLECTBAMM B BbITY U pPeaNbHOMN XKU3HU;

Tpyposoro BocnuTaHUA

8)  wWHTepeca K nNpaKTMYecKoMy u3ydeHuio npodeccuid M Tpyaa
Pa3/IMYHOrO POAa, YBaXKEHME K TPyAy U pe3yibTaTaM TPYAO0BOM AeATeNbHOCTH,
B TOM 4MCNe Ha OCHOBE MPUMMEHEHUA NPeAMETHbIX 3HaHWIA MO XUMUM,
OCO3HaHHOro  BblbOpa  WMHAMBMAYANbHOW  TPAEKTOPWWM  MPOAO/IKEHUs
06pa3oBaHMA C YYETOM JIMYHOCTHbIX MHTEPECOB WM CMOCOBHOCTU K XMMUW,
06LEeCTBEHHbIX MHTEPECOB M NOTPebHOCTeN; ycnewHon npodeccnoHanbHom
OEATeNIbHOCTM M PasBUTMA  HeobXoAMMbIX  YMEHWH;  FOTOBHOCTb
ajanTuposaTbcs B NpodeccMoHanbHom cpeae;

DKO/I0rMYECcKOoro BOCNMTAHMA

9) 3Ko/0rm4yeckum u,enecoo6pasHoro OTHOWeHMA K npupoae Kak
WUCTOYHUKY KM3HM Ha 3emse, OCHOBe €€ CywecTBOBaHWA, MNOHMMAHMUA
LUEeHHOCTM 340pOBOro wu 6e3onacHoro o6pasa XU3HN, OTBETCTBEHHOIO



OTHOWEHUA K COBCTBEHHOMY GM3MYECKOMY W MCUXMYECKOMY 340POBbIO,
OCO3HAHWA LEHHOCTM cobntogeHua npasun 6e3onacHOro nosegeHUAs npu
paboTe C BELLECTBAMM, @ TAKIKE B CUTYaLMAX, YTPOXKAIOLLMX 340POBLIO U KU3HU
noaen;

10) cnocobHOCTU NPUMEHATL 3HAHUA, MOly4aeMble MPU UYYEHUN XUMUMU,
ONA  pelleHMA 3afay, CBA3AHHbIX C OKpy)Kalolel npupoaHOM cpenow,
MOBBILEHNA YPOBHA 3KOJIOFMYECKON KYyNbTypbl, OCO3HaHWA rnobanbHOro
XapaKTepa 3KOJIOrMYEeCcKMX npobnaem M nyTel UX pelleHua nocpencTBom
MeTOA0B XMMUW;

11) 3KONOrMYECKOro MbINEHMA, YMEHUS PYKOBOACTBOBATbCA MMB
No3HaBaTe/IbHOM, KOMMYHMKATUBHOM U COLlMANbHOM NpPaKTUKeE.

MeTtanpegmeTHble pe3ynbTaTbl

B coctaBe meTanpeaMeTHbIX pPe3y/bTaToB BbIAENAOT 3HAYMMble ANA
bopMMpPOBaAHNA MUPOBO33PEHUS OOLLEHayYHble MNOHATUA (3aKOH, Teopus,
npuHLMN, rMnoTesa, ¢akT, cuctema, NPoLECC, IKCMEPUMEHT U Ap.), KOTopble
MCMO/Ib3YIOTCA B €CTECTBEHHO-HAYYHbIX Y4ebHbIX NpegMeTax U No3BOAIT Ha
OCHOBE 3HaHMI M3 3TUX npeameToB GOPMUMPOBATL NPeACTaBleHUEe o
LLeNOCTHOM Hay4yHOM KapTUHE MMpa, M yHMBepcasbHble y4ebHble AencTeuA
(no3HaBaTenbHble, KOMMYHUKATUBHbIE, perynaTuBHble), KoTOpble
obecneunBaloT  GopmMMpOBaHME  TOTOBHOCTM K CaMOCTOATE/IbHOMY
NNAHMPOBAHMIO U OCYLLLECTBNEHMIO YUeOHOW AeATeNIbHOCTY.

MeTanpeameTHble pe3ybTaTbl 0CBOEHUA 06pa3oBaTeIbHOW NPOrpaMmmbl Mo
XMMWUW  OTPaXKaloT  OBMafEHWe  YHUBEPCANbHbIMM  MO3HABaTe/IbHbIMM
OEeNCTBUAMM, B TOM YMC/IE:

ba3oBbIMKU NOTMYECKUMK AENCTBUAMM

1)  ymMeHMem WCNONb30BaTb MNPUEMbBI IOTMYECKOTO  MbILWAEHUANPK
OCBOEHMM 3HAHMUI: PACKPbIBATb CMbIC XMMUYECKMX MOHATUIN (BblAENATb UX
XapaKTepHble NPU3HAKK, yCTaHaBNMBATb B3aMMOCBA3b C APYTMMU NOHATUAMM),
MCNONb30BaTb MOHATMA AN OO6bACHEHWA OTAENbHbIX (GaKTOB M ABAEHWUI;
BbIBMPATb OCHOBAHMUA U KPUTEPUM ANA KNacCUdUKaLMM XMMUYECKMX BELLecTB
M XMMUYECKMX peakuuit; ycTaHaBAMBaTb MNPUUYMHHO-CNEACTBEHHbIE CBA3U
Meay OBObeKkTamMy  M3y4eHUs; CTPOMTb  JIOTMYECKME  PacCy»KAeHus
(MHOYKTUBHbIE, AelYKTUBHbIE, NO AaHANOTMK); AeNaTb BbIBOAbI U 3aKNOYEHUS;

2)  ymMeHMeM NPUMEHSATb B MPOL,ECCce NO3HAHUA MOHATMSA (NpegMeTHble 1
MeTanpegMeTHble), CUMBOIMYECKME (3HAKOBbIE) MOAENN, UCMO/b3yemMble B
XUMUK, Npeobpa3oBbiBaTb LWMPOKO MPUMEHAEeMble B XMMWWM MOAE/NbHble
NnpeacTaBNeHnA — XUMUYECKUM 3HaK (CMMBO/MI 3N1eMeHTa), XMmUYecKas
bopmyna M ypaBHEHME XMMUYECKOM peakumMm — Mpu peleHun ydyebHo-
No3HaBaTe/IbHbIX 33Jay; C YYETOM 3TUX MOAENbHbIX NPEACTaBNEHUI BbIABAATbL



M XapaKTepu3oBaTb CyLECTBEHHbIE MPU3HAKU U3y4yaeMbiX OOBEKTOB —
XUMUYECKMX  BELLECTB W  XMMWYECKUX  peakuuid; BblABAATb  obLime
3aKOHOMEPHOCTW, MPUYUHHO-CNEACTBEHHbIE CBA3W W MPOTMBOPEYUs B
M3yyaemblx MpoLeccax U ABNEHWUAX; MpeasaraTb KPUTepUM ONA BbIABIEHMUA
3TUX 3aKOHOMEPHOCTEN U NPOTUBOPEUMUIA; CAMOCTOATE/IbHO BbIBMPaTh Cnocob
peweHus yyebHOM 3agaunM (CpPaBHMBATb HECKO/JbKO BapUaHTOB peLUeHus,
BblIbMpaTb HaMbonee NOAXOAAWMIA C YYETOM CAMOCTOATENBHO BblAE/EHHbIX
KpuTepwues);

Ba3oBbIMK MCCNE[0BATENBCKUMUN AENCTBUAMM

3)  ymMeHMeM UCMoNb30BaTb MOCTaBNEHHble BOMPOCbI B KayecTse
MHCTPYMEHTA MO3HaHWA, a TaKXe B KayecTBe OCHOBblI ANA GOPMMPOBAHUSA
rMNoTesbl MO NPOBEPKE MPABUALHOCTM BbICKA3bIBAEMbIX CYKAEHWI;

4)  npuobpeteHme oOMbiTa MO MJaHMPOBAHWUIO, OPraHM3aUUU K
NPOBEAEHMNIO YYEHWYECKUX SKCMEPUMEHTOB: YMeHWe Habnaatb 3a Xo4oM
npouecca, CaMoCTOATE/IbHO NMPOrHO3MPOBaTb ero pesynbTaT, GopmMyIMpoBaTh
0606LLeHMA 1 BbIBOAbI NO pe3y/bTaTam NPOBEAEHHOTO OMbITa, UCCeA0BaHMS,
COCTaB/IATb OTYET O NPOAENaHHON paboTe;

PaboToi ¢ nHbopmaunen

5)  ymeHuem BblbMpaTb, aHanAM3MpPOBaATb W  UHTEPNPETUPOBATH
MHOOPMALMIO Pa3IMYHBIX BUAOB M GOpM MNpeacTaBieHWUs, Noyyaemyro w3
pasHbIX  WCTOYHWMKOB  (HayyHo-MonynApHaa /auTepaTypa  XMMUYECKOro
cogepXaHuaA, CnpaBodyHble nocobus, pecypcbl WHTepHeTa); KpuUTUYECKU
oLeHMBaTb NPOTUBOPEUNBYIO U HEAOCTOBEPHYO MHPOPMALLUIO;

6)  yMeHMeM NPUMEHATb Pas3/iMYHble METOAbl U 3anpocbl NPU MOUCKE U
oTbope WHPOpMaLMM U COOTBETCTBYIOLWMX LAHHbIX, HEOOXOAMMbIX ANA
BbIMO/IHEHMA Y4ebHbIX W MO3HABaTesbHbIX 33a4a4y OnpenenéHHOro TUNa;
npuobpeteHme onbiTa B 061acTM  UCNONbL30BaHMA  MHGOPMALMOHHO-
KOMMYHWKATUBHbIX ~TEXHO/NOMMIA, OBNALEHME Ky/lb Typoi  aKTMBHOIO
MCMNO/Ib30BaHUA Pa3/IMYHbBIX MOUCKOBbIX CUCTEM; CAMOCTOATENbHO BbIOGMpPATh
ONTUManbHyt0 Gopmy npeacTaBieHWUs WHOOPMaALUKM U UAKOCTPUPOBATH
pelaemble 334ayYM  HEC/NIOXKHbIMW CXeMamW, Auarpammamu, Apyrumu
dopmamm rpadpurKn n nx KOMBMHaLUAMK;

7)  ymeHMeM MCnoib30BaTb M aHaAM3MPOBaTb B npouecce yyebHol u
nccnefoBaTeNbCKoM AeATenbHoCTH nHpopmaumio o BANAHUN
NPOMBILLNEHHOCTH, CE/TIbCKOTO XO3AMCTBA M TPAHCMOPTA HA COCTOAHME
OKpY*KatloLLel NpUpPoaHON cpeapl;

YHMBEpPCaNbHbIMW KOMMYHUKATUBHbIMU AEACTBUAMM



8) yMeHMeM 3a4aBaTb BOMPOCHI (B Xxo4e Auanora u/Mam guckyccum) no
cylwectsy obcyKaaemon Tembl, GOPMYAMPOBaTb CBOM  NPEANONKEHUS
OTHOCUTE/IbHO BbIMONHEHMSA NPEAOKEHHOW 3a4a4u;

9) npuobpeteHune onbITa npeseHTauum pe3ynbTaToB
BbIMNO/IHEHUAXMMMUYECKOTO 3KCNepUMeHTa (nabopaTopHoro onbITa,
nabopaTopHoOM paboTbl NO UCCAEA0BAHUIO CBOMCTB BELLECTB, y4ebHOro npoeK
Ta);

10) 3aMHTEepecoBaHHOCTb B COBMECTHOW co CBepCTHUKaMu
No3HaBaTe/IbHOW UM UCCNeAOoBaTeNbCKOW  AEATENbHOCTU MpU  PeLleHUn
BO3HMKalOLWMX NpobiemM Ha OCHOBE y4éTa 06LLMX MHTEPECOB M COrIacoBaHmA
nosmumnini  (obcyKaeHnsa, OB6MEeH MHEHMAMM, «MO3TOBble  LUTYPMbI»,
KOOpAMHaLMA COBMECTHbIX OEUCTBUI, onpeAeneHne KpUTepUeB Mo OLLeHKe
KauyecTBa BbIMOJIHEHHOM PaboTbl 1 Ap.);

YHMBEpPCaNbHbIMMK PEryaaTMBHbIMKU nencTsmamm

11) ymeHuem CaMOCTOATE/IbHO onpeaenaTb uenm
[EeATeNbHOCTU,NNaHMPOBATb,  OCYLLECTBAATb, KOHTPO/AMPOBATb U Npwu
Heo6Xo0AMMOCTM KOPPEKTUPOBATb CBOK AEeATE/NbHOCTb, BbibMpaTh Hanbonee
abdeKkTMBHbIE cnocobbl peleHnAa y4ebHbIX WM MO3HaBaTesbHbIX 3ajad,
CaMOCTOATE/IbHO COCTaBNATb UAN KOPPEKTUPOBATb NPeasIoXKEHHbIN anroputm
OEeVNCTBUIA NPU BbIMONHEHUWN 3343aHUA C YY4ETOM MOJIYYEHUS HOBbIX 3HaHUI 06
M3yyaemblx OObEKTAX — BELLECTBAX W PEAKLUMAX; OLEHMBATb COOTBETCTBME
MONYYEeHHOro pe3y/ibTaTa 3aAB/EHHON Lenu;

12) ymeHMem UCNoNb30BaATb M aHAIM3NPOBATb KOHTEKCTbI, Npeaiaraemble
B YCIOBMM 334aHUN.

MpeameTHble pesynbTaTbl

B coctaBe npeaMeTHbIX pe3ynbTaToB MO OCBOEHWUIO 06s3aTeslbHOro
copepyKaHuA, YCTaHOBNEHHOIO AAHHOM MpUMepHOWN paboyeit nMporpammon,
BbIAENAIOT: OCBOEHHblE 06YYaOWMMMCA HAYUYHblE 3HAHWA, YMEHMA U Cnocobbl
nencrTsuin, cneumduyeckne anAa npegmeTHoM obnactv «Xumua», BUAb
OEATENbHOCTM MO MOJYYEHWIO HOBOFO 3HAHMA, €ero  WHTepnpeTauum,
npeobpasoBaHUIO M NMPUMEHEHWNIO B PA3/IMYHbIX Y4EOHbIX M HOBbIX CUTYaLLUAX.

MpegmeTHble pe3ynbTaTbl NPeACTaBAEHbl MO rogam obyyeHus n oTpaxkatoT
cdOPMMPOBAHHOCTb Y 0OYYAIOLMXCA CNeayoWnX YMEHN:

8 K/IACC

1)  packpbieamob CMbICAI  OCHOBHbIX XMMMUYECKMX MOHATMIA: aTom,
MOJIEKY1a, XMMUYECKUIA 3/IEMEHT, MPOCTOe BELLECTBO, C/O0XHOE BELLeCTBO,
cmech (04HOpPOAHAA M HEOAHOPOAHAS), Ba/IEHTHOCTb, OTHOCUTE/IbHAsA aTOMHasn



M MONEKYNAPHAA Macca, KOMMYECTBO BELLeCTBA, MOJIb, MOJIAPHAA Macca,
MaccoBas [0/ XMMWYECKOTO 3/IeMEHTa B COeAMHEHUU, MONAPHbLIA 0O6BEM,
OKCWA, KWUCNOTA, OCHOBAaHWE, COJb, 3/IEKTPOOTPULATENIBHOCTD, CTEMeHb
OKUC/IEHUA, XMMMYECKas peakuma, Knaccudukauma peakuuit: peakumu
COeMHEHUsA, PeaKkUUN PasfoKeHUA, peakL MM 3aMeLLeHNs, peakuumn obmeHa,
9K30- M 3HAOTEPMUYECKME peaKLmm; Tennosoi apdeKT peakuum; Agpo aToma,
3NEKTPOHHbIN C/I0M aToma, aToMHas opbuTanb, paguyc atoma, XMMuYeckas
CBA3b, NOMAPHAA M HENoNAPHaA KOBaJieHTHAA CBA3b, WMOHHAs CBA3b, WOH,
KaTMOH, aHWOH, pacTBOpP, MaccoBas [OAsA BewecTBa (nNpoueHTHan
KOHLLEHTPaLMA) B pacTBOpE;

2) unaICMpPUPOBAMb B3aUMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUM
(cM. n. 1) M NpMMEHATb 3T MNOHATMA NPU ONWUCAHWUWM BELLECTB U UX
npespaLLeHNi;

3) UCrnonb308amMb XMMUYECKYHO CMMBOMKY AR COCTaBaeHusa dbopmyn
BELLECTB M YPAaBHEHUN XMMUYECKUX PEaKLUNA;

4) onpedesnsams BANEHTHOCTb aTOMOB 3/1EMEHTOB B  OWHaPHbIX
COeAMHEHUAX; CTeneHb OKUC/IEHUS 3/1eMEHTOB B OMHaApHbIX COEAUHEHUAX;
NPUMHAANEXKHOCTb BELLECTB K oOnpeaenéHHOMY KAaccy COeguHeHWi no
dbopmynam; BUO, XMMMYECKOW CBA3M  (KOBajfieHTHad M WOHHasA) B
HeopraHWMYeCcKUx coefMHEHUAX;

5) pacKkpsieame cmoica lNepuoanyeckoro 3akoHa . N. Menpeneesa:
OEMOHCTPMPOBaTb  MOHWMMaHME MepUoAMYECKOM 33aBMCMMOCTM  CBOMCTB
XMUMUYECKUX 3/IEMEHTOB OT MUX MoNoXeHus B [lepuoanyeckoin cucteme;
3aKOHOB COXpPaHEHMA MacCbl BELLeCTB, MNOCTOSHCTBA COCTaBa, aTOMHO-
MOIEKYIAPHOTO YY4EHUS, 3aKOHa ABOraZipo; 0nucbisams U Xapakmepu3o8ameo
TabnnyHyto dopmy [lNepuogmyeckort CUCTEMbI XMMUYECKUX 3S1EMEHTOB:
pa3fiMyaTb NOHATUA «raBHasa nogrpynna (A-rpynna)» n «nobo4yHas noarpynna
(B-rpynna)», manble M 6o/bWKME NEpUOAbl; COOMHOCUMb 0603HAYeHUs,
KoTopble umetoTca B Tabnuue «lMepuoamyeckan cuctema XMMUYECKMX
anemeHToB . N. MeHaeneesa» ¢ YACNOBLIMU XapaKTEPUCTUKAMMU CTPOEHUSA
aTOMOB XMMMWYECKMX 3NEeMEeHTOB (cocTaB M 3apag agpa, obuwee uucao
3/1EKTPOHOB U pacnpeaeneHue UX No 31eKTPOHHbIM CI0AM);

6)  Kaaccuguyuposames  XMMWYECKME SNEMEHTbl; HeopraHuveckue
BELLECTBA; XMMUYECKME PeaKLmMn (Mo YMCaY M COCTaBY YHaCTBYHOLLMX B peakLmm
BeLLecTB, No TensioBomy addekTy);

7)  xapakmepuzosams (onucbieams) ob6LWME XMMWYECKMEe CBOMCTBA
BEWECTB Pas/IMYHbIX K/IAccoB, MNOATBEPNKAAA OMNUCaHWE MpUMepamu
MONEKYNAPHBIX YPAaBHEHWU I COOTBETCTBYIOLLMX XMMUYECKUX PEAKLMI;

8)  npozHO3UpPOBaMbL CBOWMCTBA BELLECTB B 3aBUCMMOCTM OT WX
KauyecTBEHHOro  COCTaBa; BO3MOYHOCTU NPOTEKAHMA  XMMUYECKUX
NpeBpaLLEHMNI B PA3IMYHbIX YCOBUAX;



9)  8bIMUCAAMbL OTHOCUTENbHYIO MOJIEKYNSIPHYIO M MONSAPHYIO MacChbl
BELLECTB; MACCOBYHO [0/I0 XMMUYECKOTO 31eMeHTa Mo dopmyse CoefUHEeHus;
MacCCOBYO [0/1H0 BELLECTBA B PACTBOPE; NPOBOAMUTL PACYETbI MO YPaBHEHUIO
XUMUYECKOW peaKkLunu;

10) npumeHAMb OCHOBHble ONEpPaLUn MbICIUTENbHON AeATebHOCTU —
aHaiM3 U CMHTe3,  cpaBHeHWe, obobuweHne,  cucTemaTM3auMUto,

KnaccuouKaumio, BbiABAEHWE MPUUYMHHO-CNEACTBEHHbIX CBA3EW — Ans
N3yYEeHUsA CBOWCTB BELLECTB M XMMWYECKUX PeaKLMi; ecTecTBEHHO-HAy4Hble
MeTOoAbl MNO3HaHMA — HabnwaeHue, U3MeEpeHWe, MOLENNPOBaHUeE,

3KCMepPUMEHT (peasibHblil U MbICNEHHbIN);

11) cnedosame npaBuAaM MNOJb30BAHWUA XMMMYECKOM Nocyaon u
nabopatopHbiM  0bOpyAOBaHMEM, a TaKXKe MpaBunam obpalieHusa ¢
BELLLeCTBAaMM B COOTBETCTBUM C MHCTPYKLMAMM NO BbINOJHEHUIO 1abOpaTOPHbIX
XMMMYECKMX OMbITOB MO MOAYYEHWUIO U COBUPaHUIO ra3oobpasHbIX BeLLecTs
(Bogoposa M Kucnopoga), MPUroTOBAEHUIO PACTBOPOB C ONpeaenéHHOM
MaccoBOW f0/1ell PacTBOPEHHOrO BeLLECTBa; MAAHMPOBATL WM NPOBOAUTL
XMMMYECKME IKCMEPUMEHTbLI MO PACNO3HABAHMIO PACTBOPOB LLENOYEN U KUCAOT
C MOMOLLBI0 MHAMKATOPOB (Nakmyc, beHoNndTaNnenH, METUNOPAHXK 1 Ap.).

9 KJTACC

1)  packpbieame CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUIA: XMMUYECKUIA
3/1IeMEeHT, aTOM, MOJIEKY/1a, MOH, KaTUOH, aHWOH, NPOCTOE BELLECTBO, C/I0XKHOE
BELLECTBO, BAJIEHTHOCTb, 3/IEKTPOOTPULLATENLHOCTb, CTEMeHb OKMUC/eHUS,
XMMMYECKan peakums, XMMMUYecKan CBs3b, Tennoson apdeKT peakumum, mob,
MONAPHbBIA 06BbEM, pacTteop; 3/1EKTPO/IUTbI, HE3/1IeKTPOUTDI,
3/1EKTPOIMTMYECKAA AMCCOLMALMSA, PeakLuun MOHHOro obmeHa, KataausaTop,
XMMWYecKoe paBHoBecue, o0b6paTMmble ¥ HeobpaTMmble  peaKkuumu,
OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE PEaKLMKU, OKUCAUTENb, BOCCTAHOBUTED,
OKUC/IEHWE U BOCCTAHOB/IEHWE, annoTponus, amdpoTepHOCTb, XMMUYECcKas
cBA3b (KOBANEHTHasA, MOHHAsA, MeTaN/nyecKasn), KpUcTananyeckas peluéTka,
KOppO31s MeTa/IoB, CM/aBbl; CKOPOCTb XMMUYECKOM pPeaKkuuu, npesesbHo
gonyctmas KoHueHTpaumsa (N4K) sewecTsa;

2)  unalCcmMpuposams B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUM
(cm. n. 1) ¥ NpUMMeHATb 3TU MOHATUA NPWM OMNWUCAHUM BELLECTB U UX
npeBpaLLeHU;

3)  uCcnonb308aMbL XMMMUYECKYIO CUMBOAMKY ANA COCTaBAEHUs Gopmyn
BELLLECTB M YPaBHEHUI XMMUYECKUX peaKLuii;

4)  onpedename BaNEHTHOCTb W CTeMeHb OKUCNEHMS XMMWUYECKUX
3/1IEMEHTOB B COeAMHEHMNAX PA3/IMYHOrO COCTaBa; NPUHAANEKHOCTb BELECTB K
onpeaenéHHoOMy Knaccy coefuMHeHU no popmynam; BUL XMMUYECKOMN CBA3U



(KoBaneHTHan, MOHHAA, MeTaN/IMYecKas) B HEOPraHWMYeCKUX COeAMHEHUsX;
3apAas MOHa No XMMUYeCcKon dopmyne; XxapakTep cpesbl B BOAHbIX PpacTBOpax
HEOPraHWMYECKUX COEAMHEHUM, TUM KPUCTANNNYECKON PELIETKM KOHKPETHOro
BELLECTBa;

5) pacKpsisame cmeica lNepunoamnyeckoro 3akoHa . M. MeHgeneesa um
AEMOHCTPMPOBATb €ro MOHUMAHWE: OnuUCblIBaMb U XAapaKmepu3oseams
TabnnyHyo ¢dopmy [Mepnoamyeckort CUCTEMbl XMMUYECKMX 3/1EMEHTOB:
pas3iMyaTtbh NOHATUA «raBHasA nogrpynna (A-rpynna)» n «nobo4yHasa noarpynna
(B-rpynna)», manble M 6o/blMEe NEPUOAbl; COOMHOCUMbL 0603HaAYeHMUs,
KOTOpble  MMelTCA B  Nepuoauyeckon  Tabauue, € YUC/IOBbIMM
XapaKTepUCTUKaMM CTPOEHUS aTOMOB XMMUYECKUX 3/IeMEHTOB (COCTaB 1 3apAg,
A4pa, obuiee YMCNO 3NEKTPOHOB M pacnpeaeneHUe UX MO 3NEeKTPOHHbIM
cnoam); 06bACHAMbL 06liMe 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB
3/IEMEHTOB U UX COeAMHEHUM B Npeaenax MasbiX NepuoaoB WU TNaBHbIX
noArpynn ¢ y4€TomM CTPOEHMA NX aTOMOB;

6) Kaaccuguyuposame  XMMWUYECKME  3NEMEHTbI;  HeopraHuMYyeckue
BELLECTBA; XMMMUYECKME PeaKLmMM (MO YMCAY M COCTaBY YHACTBYIOLMX B peaKkLmm
BELWECTB, NO TennoBoMy 30GGEKTy, MO M3MEHEHWIO CTEMEHeN OKUCNeHuA
XMMWYECKUX 2/IEMEHTOB);

7)  xapakmepu3osams  (onucebisame) obwme U cneuuduyeckue
XMMUYECKME CBOIMCTBA NPOCTbIX U C/I0XKHbIX BELLECTB, MOATBEPKAAA ONUCAHNE
NPUMepPammM MOJIEKYNAPHbIX WM MOHHbIX YPAaBHEHWN COOTBETCTBYHOLLMX
XUMUYECKUX peaKLmit;

8) cocmasnifims YPaBHEHWUA 31EKTPOJIUTUYECKON AMCCOLMALUM KUCOT,
LWesioyen U Conen; NoJsiHble M COKPALLEHHbIE YPAaBHEHUS pPeaKuMilt MOHHOTO
obmeHa;  ypaBHeHMA  peakuui, NOoATBEPXAAMOWMX  CyLLeCTBOBaHUE
rEHETUYECKOW CBA3WN MEXKAY BeL,ecTBaMM Pas3/IMYHbIX KNacCoB;

9)  packpsi8aMb CYyLHOCTb OKUCAUTENBHO-BOCCTAHOBUTENbHBIX PEAKLLUM
nocpesCcTBOM COCTaB/IEHUA 3NEKTPOHHOrO HanaHca aTUX peakLmi;

10) npoeHo3uposamMb CBOMCTBA BELLECTB B 3aBUCUMMOCTM OT UX CTPOEHMUS;
BO3MOKHOCTU NPOTEKAHMA XMMUYECKUX NPEBPALLEHNI B PA3/IUYHbIX YCIOBUAX;

11) 8bIYUCAAMbL OTHOCUTENbHYIO MONEKYAAPHYIO UM MOAPHYH MAacchl
BELL,ECTB; MACCOBYH A0/IH0 XMMUYECKOTO 3/1eMeHTa No popmysie coeUHEHUS;
MacCCOBYO [0/H0 BELLECTBA B PacTBOPE; NPOBOAMUTb PACYETbl MO YpPaBHEHUIO
XMMUYECKOWN peaKkLuunu;

12) cnedosams npaBuaaM MNONb30BAHUA XMMWYECKOM Mocyaon w
nabopatopHbim obopyaoBaHMEM, a Tak¥Ke npaBuaam obpalieHus ¢
BELLECTBAMMW B COOTBETCTBMM C MHCTPYKLMSMM MO BbINOJHEHWNIO 1aBOPATOPHbIX
XMMWYECKMX OMbITOB MO MOJIYYEHUIO U COBMPAHMIO ra3006pasHbIX BELLECTB
(ammmaka v yrnekucnoro rasa);



13) nposodumsb peaKkuun, MOATBEPKAAIOLIME KaYeCTBEHHbIM CcocTaB
pa3/INYHbIX BELLLECTB: Pacno3HaBaTb OMbITHbIM NYTEM Xl0pMAbpOMUA-, NOAMA-
, KapboHaT-, ¢ocdaTt-, cuauKkat-, cynbdaT-, TMAPOKCUA-MOHbI, KATUOHbI
AaMMOHMA U WOHblI WU3YYEeHHbIX METaNNoB, MPUCYTCTBYOWME B BOAHbIX
pacTBOpax HEOPraHUYECKMX BELLLECTB;

14) npumeHAMb OCHOBHbIE OMEPALUN MbICIUTENIbHOW AEeATEeNIbHOCTU —
aHanu3 M CUMHTE3, cpaBHeHWe, 060bLLEeHMEe, CUCTEMATM3auUMIo, BbifBAEHUE
NPUYNHHO-CNEACTBEHHbIX CBA3EM — A4 M3y4YeHWA CBOWCTB BELLECTB M
XMMWYECKMX  peaKLMi; ecTecTBEHHO-HayyHble MeToAbl MO3HaHuA —
HabalogeHMe, M3MepeHue, MOAENMPOBAHME, SKCNEePUMEHT (peasibHbli U
MbIC/IEHHBbIN).



TEMATWUYECKOE NJIAHWPOBAHUE

Bcero 136 4, U3 HUX 7 4 — pe3epBHOE BpemA

8 KNACC

(2 4 B Hepento, Bcero 68 4, U3 HUX 3 4 — pesepBHOE Bpems)

MpumepHblie Tembl,
packpbiBatowmMe AaHHbIi pasgen
nporpammbl,

W KO/IMYeCTBO YacoB, 0TBOAUMOE
Ha UX usyyeHue

OcHOBHOE coaepKaHue

OCHOBHbIE BUAbI AeATENbHOCTM 06yyatowmxcs

Paznen 1. [lepBonavansnbie Xumuieckue mousirust (20 u)




lpodonxceHue mab.

Tema 1. Xumua — BaxkHasa
06/1aCTb ecTecTBO3HAHUA U
NMPaKTUYECKON AeATe/IbHOCTU
yenosekKa

(54)

MpeameT XuMmuun. Ponb XMMUKN B XKU3HU
yenoseka. XMMuA B CUCTEME HayK.
MeToabl NO3HAHWUA B XUMUK.

Tena v BewecTsa. Pusnyeckune cBolicTBa
BellecTB. ArperaTHOe COCTOAHUE BELLECTB.
YucTble Belectsa n cmecu. Cnocobbl
pasgeneHusa cmecent. dusmnyeckme un
XumMmuyeckune aneHuns. NMpusHaku 1 ycnosus
NPOTEKAHUA XMMUYECKUX PEeaKLUNA.
3HaKOMCTBO € NpaBuaamun 6e30nacHoOCTU u
npvémamu paboTbl B XMMUYECKOMN
nabopaTopuu.

OemoHcTpauum
1. JlabopaTtopHoe obopyaoBaHue.
2. PasnunyHble Buabl

XMMUYecKkonnocyapl.

6 PacKpblBaTb CMbIC/T U3y4aeMbIX MOHATUIA.

6 PacKpblBaTb PO/ib XMMMM B MPUPOAE U XKU3HU
YyesioBeKa, eé CBA3b C APYTMMU HayKamu.

6 Pa3niMuaTh UMCTble BELLeCTBa M CMecH;
04HOPOAHbIE M HEOAHOPOAHbIE CMECH.

6 PazniMuaTb Gpu3nYECcKMe U XMMUYECKMe
ABNAEHUA.

6 ONpegenaTb NPU3HAKN XMMUYECKUX PeaKL it
N YCNOBUA X NPOTEKAHMA.

6 CnefioBaTb NpaBuiam Nosb30BaHMA
XMMMUYECKOM Nocyaon 1 nabopaTopHbIM
obopyaoBaHMEM, a TaKKe NpaBuaam
06paLLeHMsA C XMMUYECKMMU BELLeCTBaMM B
COOTBETCTBUM C MHCTPYKLUUAMM NO
BbIMO/IHEHWNIO NPAKTUYECKUX PaboT.




3. O6pasubl BELWECTB.

4. Cnocobbl pa3geneHusa cmecem
(dbunbTpoBaHUE, BbINApMBaHUE, AUCTUANALNA,
Xxpomatorpacdus).

Na6opaTopHble U NpaKTUYEcKne
pabotbi

JlabopamopHsie onbimeoi:
OnucaHve ©GU3NYECKMX CBOMCTB
PasgeneHne cMecu ¢ NOMOLLLbIO MarHuTa.
lpakmuyeckue pabomei:

Ne 1. Mpasuna paboTbl B nabopatopum u
npuémbl obpaLLeHms ¢ 1abopaTopHbIM
obopyaoBaHuem.

No 2. PaspeneHune cmecel (Ha npumepe
OYMCTKM NOBAPEHHOM COMN)

BelecTB.

6 MAaHMpPOBaTb U NPOBOAUTL XMMUYECKMIA
3KCNEPUMEHT MO U3YYEHMUIO U OMUCAHULO
$U3MYECKMX CBOMCTB BELLECTB, Cnocobos
pasfeneHns cMeceil BELLLeCTB.

6 cnonb3oBaTh NPU BbINOJHEHUM YYEOH bIX
33aHui 1 B NpoLLecce nccneaoBaTeNbCKom
OeATeNbHOCTU HAay4YHO-MNONYAAPHYIO
INTepaTypy XMMUYECKOTO COAEPKaHUA,
CMpaBOYHblE MaTepUasbl, Pecypchbl
NHTepHeTa.

6 BbicTpanBaTb pa3BEPHYTble MMCbMEHHbIE U
YCTHble OTBETbI C ONOPOM Ha MHbOPMaLMIO U3
y4ebHMKa 1 CNpPaBOYHbIX MaTEPUAIOB,
rPAaMOTHO MUCMONb30BaTb U3yYeHHbIM

NOHATUWHBIN annapaT Kypca XMMUmn




lpodonxceHue mab.

Tema 2. BewectBa
M XMMMUYECKMe peaKkuumn
(154)

ATOMbI M MONIEKY/bl. XUMUYECKME I/1EMEHTbI.
3HaKM (CMMBOJIbI) XMMUYECKUX 3/1EMEHTOB.
MpocTble n cnoxHble BewecTsa. ATOMHO-
MOJIEKYIAPHOE yYeHue.

Xumuueckaa ¢opmyna. BaneHTHOCTb aToMoB
XMMUYECKUX 31eMEeHTOB. 3aKOH NOCTOAHCTBA
cocTaBa BelecT. OTHOCUTENbHAA aTOMHanA

macca. OTHoCUTe/IbHas MOIEKYIAPHAn Macca.

MaccoBas 4,011 XMMUYECKOTO 3/1IeMeHTa B
coefvHeHUu.

dUsnYeCcKMe U XMMUYECKNE ABNEHUA.
Xumuueckan peakums. NpusHaku u ycnosusa
NPOTEKAHMA XMMUYECKUX PEeaKLUN.
XUMUYECKME ypaBHEHMA.

6 MpPUMEHATb ecTecTBeHHO-Hay4YHble MeToAbl
nosHaHusa (B TOM uucne HabawaeHwue,
MOZeNMpoBaHMe, IKCNEPUMEHT) U OCHOBHbIE
onepaumMmM  MbIC/IMTENIbHON  AeATeNbHOCTU
(cpaBHeHuWe, Knaccudukauma) ans M3ydeHus
BELLECTB U XMMUYECKUX PEAKLUN.

6 PacKpblBaTb CMbIC/T U3y4aeMbIX MOHATUI U
3aKOHOB M NPUMEHATb 3TV NOHATUA NPU
ONMCaHUM CBOMCTB BELLECTB U UX
npespaLLeHni.

6 Pa3nnyaTb pUsMYECcKne n Xummuyeckume
ABNIEHUA, OOBACHATD UX CYLLLHOCTb C TOYKM

3peHns aTOMHO-MOJIEKYNAPHOTO YYEHUA.




MpumepHble Tembl,
pacKpbiBaloLme AaHHbI pa3gen
nporpammbi,

M KOMYECTBO 4acoB, OTBOAUMOE
Ha MX u3yyeHue

OcHOBHOE coaepKaHue

OcCHOBHble BUAbI AEeATENIbHOCTU OGVHBIOI.I.I,MXCSI




lpodonxceHue mab.

TUNbl XMMUYECKUX PeaKLuii (coeam HeHus,
pPa3noKeHus, 3aMeLLeHmsa, obMmeHa).

3aKOH COXPaHEeHMA MacChl BELLECTB.

M. B. JIOMOHOCOB — YYEHbIN-3HLMKNONEANCT.

JAemoHcTpauumn

dusnyeckmne aBneHns (pactupaHue caxapa B
CTYNKe, KUMeHWe 1 KOHA4EeHcaLuMa Boapl U T. 4.).
XumMmmyeckune aBaeHus (ropeHue ceeum,
pa3no¥KeHMe caxapa, B3aumoaencTeme cepHom
KUCNOTbI C XN0pUAOM bapus, pasnoxeHune
rmgpokcmaa megu(ll), B3a umoaencTaune
Kenesa c cepow, B3auMoencTane xenesa c
pactBopom conu meaun(ll)).

OnbIT, UNNOCTPUPYIOLMIA 3aKOH COXPAHEHMA
maccbl.

Na6opaTopHble U NpaKTMueckue paboTbl
JlabopamopHsie ornbimeoi:

Mpumepbl PU3MYECKUX ABNEHUI (NnaBneHne
BOCKa, TasHWe /ibaa).

6 OnpeaenaTb NPU3HAKM XMMUYECKUX PeaKkLuii,
YC/I0BUSA UX NPOTEKAHWUA.

6 O6BACHATbL CYLLHOCTb GU3NYECKUX U
XMMUYECKUX ABTIEHUI C TOUKU 3peHUA
ATOMHO-MOIEKYIAPHOTO YYeHUA.

6 KnaccudumumpoBaTtb XMMUYECKUe peakumm (no
4yucny M CoCTaBy  pearvpylowmx w1
ob6pasyowmxcs BeLwecrTs).

6 CocTaBnaTb Gopmyibl GUHAPHBIX BELLECTB NO
BaJIEHTHOCTU 1 ONpPeAEeNATb BaJIEHTHOCTb NO
dopmynam BeLLecTs.

6 PaccTaBnATb KO3dPULMEHTLI B ypaBHEHUAX
XMMUYECKUX peaKLmi.

6 CnefoBaTh NpaBuaam nosb30BaHMs
XMMUYECKOW Nocyaoi U NabopaTopHbIM
o6opyaoBaHMeEM, a TaKKe NpaBuaam
obpalleHns ¢ BELLLeCTBaMM B COOTBETCTBUM C
MHCTPYKLMAMM MO BbIMNOSHEHWIO
NabopaTOPHbIX XMMUYECKUX OMbITOB.

6 cnonb3oBaTb NPU BbINOJHEHUW YYEOHBIX
3aZ,aHUI U B NpoLiecce UccnefoBaTebCKol
AEeATEeNbHOCTH




MpuMepbl XMMUYECKUX ABNEHWI
(npokanuneaHne meaHON NPOBOJ/IOKMK,
B3aMMOZENCTBME MeNa C KucnoTtoit). Mogenu
aTOMOB U MOJIEKY .

Hay4YHO-NONYNAPHYIO ANTEPATYpPyY
XMMWUYECKOrO COAEepXaHuna, Cnpa BOYHble
maTtepuanbl, pecypcbl MHTep HeTa.

6 BbicTpanBaTb pa3BEPHYTble NMCbMEHHbIE U

Boryucnenus YCTHble OTBETbI C ONOPOi Ha MHGOPMaLMIO U3
— OTHOCUTENbHOW MONEKYNAPHOI Macchl YUEBHMKA M CMIPABOUHBIX MAaTEPUANoB,
BelLecTs;

rPamMOTHO UCNO1b30BaTb VI3y'~IEHHbIl7I

— MmaccoBoW A0/ XUMUYECKOro anemeHTa no o o
NOHATUUHbBIN annapaT Kypca XMumumn

dopmyne coegmHeHUA

Pasaen 2. BaxkHeliluve NpeAacTaBUTENM HeOopraHuyeckux sewects (30 )




lpodonxceHue mab.

Tema 3. Bo3gyx. Kucnhopoga.
MoHAaTMe 06 okcngax
(54)

Bo3ayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos — anemeHT u NpocToe BewecTso.
0O30H — annoTponHas moguduKaumn
Kucaoposa. HaxoxaeHune kucnopogsa B
npupoae, pusmyeckne n xummyeckume
CBOMCTBA (peakunn oKUCNeHUA, TopeHmne).
Ycnosua BO3HMKHOBEHUSA U NpeKpaLLeHua
ropeHus. MoHATHE 06 oKcKnaax.

Cnocobbl NoNy4YeHUs KUcaopoaa B
nabopaTopun U NPOMbILLIEHHOCTH.
MpumeHeHune kucnopoaa. Kpyrosopot
Kucnopoaa B npupoae.

TennoBon 3pPeKT XMMUYECKOIM peakuun,
NOHATME O TEPMOXMMUYECKOM YPaBHEHUH,
3K30- U IHAOTEPMUYECKUX PEAKLLUAX.

6 PacKpblBaTb CMbIC/T U3y4aeMbIX MOHATUIA U
NPUMEHSATb 3TU NMOHATUA NPU OMUCAHUM
CBOWCTB BELLECTB U UX NPEBPALLEHWIA.

6 XapakTepusoBaTb (omucbiBaTb) COCTaB
BO34yxa, duU3MYEeCKMe U XMMUYECKMe
CBOWMCTBA  KMcnopoga, cnocobbl  ero
nonyYyeHusa, NPUMEHeHWe W 3HauyeHue B
NPUPOAE N XU3HU YeNoBEKa.

6 CpaBHMBaTb peaKkLMm ropeHna u meaneHHoro
OKUCNEHUSA.

6 CobupaTtb NpnbopbI AN5 NONYYEHMUA
KMcnopoaa (BbiTecCHeHMEM BOAb! M BO34yXa).

6 PacnosHaBaTb OMbITHbIM NYTEM KMCIOPOA.




MpumepHble Tembl,
pacKpbiBaloLwme AaHHbIN pasgen
nporpammbil,

M KOMYECTBO Y4acoB, OTBOAUMOE
Ha UX u3yyeHune

OcHOBHOE coaepKaHue

OcCHOBHble BUAbI AEeATENIbHOCTU OGVHBIOI.I.I,MXCSI




lpodonxceHue mab.

Tonnneo (HedTb, yronb 1 MeTaH). 3arpsasHeHue
BO3/yXa, CNocobbl ero NpeAoTBPaLLEHNS.
YcuneHve napHUMKoBOro apdekTa, paspylueHue
030HOBOIO C/0A.

AemoHcTpauuun

Bsaumopgeiictaume dochopa, cepbl U Kenesa
C KMCNoOpoaoM (BO3MOXKHO MCNOb30BaHME
BMAeoonbiTos). OnpeaeneHne cogepraHma
Kucaopoga B Bo3ayxe.

OnbITbl, AEMOHCTPUPYIOLLME YCNOBUA
BO3HWKHOBEHUSA U NPEKpaLLEHUA TOpPeHUs.

JNlabopaTopHble U NpakTUYecKue

pabotbl

JlabopamopHelli oneim:

O3Hakom/ieHMe ¢ 0bpasLLaMu OKCUAOB.
Mpakmuueckas paboma:

Ne 3. NMonyyeHne n cobupaHmne KMCA0pPoOaa,
M3yyeHue ero CBOMCTB.

6 \cnoab30BaTb XMMMUUYECKYIO CUMBOINKY /15
cocTasneHuns GopmMyn BeLlecTs,
MOIEKYNIAPHBIX YPABHEHUN XUMUYECKUX
peakuuii C yqyacTvem Kucaopoaa.

6 O6BACHATL CYLLLHOCTb 3KOI0MMYECKMX
npob6em, CBA3aHHbIX C 3arpsAsHeHNeEM
BO34yXa.

6 CnegoBatb NpaBuiam 6esonacHol paboTbl B
nabopaTtopuu Npu UCMoJb 30BaHUN
XMMUYECKOWN nocyabl u 060pya0BaHus, a
TaKXe npasuiam obpalLeHna C roptoYnmm
BELLECTBaMM B BbITY.

6 M1aHMPOBaTL M OCYLLECTBAATL Ha NPaKTUKe
XMMUYECKMe 3KCNnepnumeHTbl, NpPOBOAUTb
Hablo4eHNn, Aenatb BbIBOAbI MO
pesy/sbTaTaM 3KCNeprMmeHTa.

6 Y4acTBOBaTb B COBMECTHOM paboTe B
rpynne.

6 cnonb3oBaTb NPU BbINOAHEHWUW YYEBHbIX
33aHWI U B NPOLLECCE NCCNEAO0BATENBCKOM
[eaTeNbHOCTH




BoiyucneHus

— MOJIEKY/IAPHOM Maccbl KUCN0POAa U
030Ha Ha OCHOBAHWM aTOMHOW MacChbl
XMMWUYECKOro 3n1eMeHTa

Hay4YHO-NONYNAPHYIO ANTEPATYpPyY
XMMMYECKOTO COAepKaHMNsA, CNPaBOYHble
maTtepuansl, pecypcbl MHTepHeTa.

6 BbicTpanBaTb pa3BEPHYTble NMCbMEHHbIE U
YCTHble OTBETbI C ONOPOW Ha MHPOPMaLMio 13
y4yebHMKa M cnpaBoYHbIX MaTepunanos,
rPaMOTHO MCMOJIb30BaTb U3yYeHHbIN
MOHATUIMHbBIVA annapaT Kypca XMMmum




lpodonxceHue mab.

Tema 4. Bogopoga,.
MoHATME 0 Kucnotax m
consax

(54)

BoZopoL — 3/1E€MEHT M NPOCTOE BELLEeCTBO.
HaxosaeHue B npupoge, dusmueckune u
XMMUYECKME CBOWCTBA (Ha npumepe
B3aMMOAENCTBUA C HEeMETaNIAMMN U OKCUAAMU

MeTaI’I!'IOB), npumeHeHue, cnocobbl nony4yeHuA.

[oHATME 0 KUcnoTax n consax.

AemoHcTpauuun

MonyuyeHue, cobmpaHme 1 pacnosHaBaHue
BOA0POAA.

FopeHue BofopoAa.

B3anmopericTere BOAOPOAA C OKCUAOM
megm(ll).

JNlabopaTopHble U NpaKkTUYecKue

pabotbl

JlabopamopHsili oneim:

B3sanmopeincTeme KUCAOT C MeTaNlaMMU.
Mpakmuyeckas paboma:

Ne 4. NonyyeHne n cobmpaHune BOLOPOLAA,
U3y4YeHune ero CBOMCTB.

6 PackpbIBaTb CMbICN M3y4aeMbIX NOHATUM U
NPUMEHATb 3TU NMOHATUA NPU ONMUCAHUK
CBOWCTB BeLLECTB U UX NPeBpaLLeHuiA.

6 XapakTepun3oBaTb (onucbiBaTb) GU3nYECKme
M XMMWYECKMe CBOWMCTBA BOZOPOAa,
cnocobbl ero NosiyYeHuns, NpUMeHeHme.

6 CobupaTtb npnbop Ana nonyyYeHna Bogopoaa.

6 MIcnoab30BaTb XMMUYECKYIO CUMBOANKY AN1A
cocTaBneHns GOpMyn BELLECTB,
MOJIEKYNTAPHbIX ypaBHEHMVI XUMUY eCKUX
peakLuuii ¢ yyacTem BOA0POAA.

6 CnepoBatb Nnpasuiam 6esonacHoi paboTbl B
nabopaTtopum Npu UCNoab30BaHUU
XMMUYECKOM nocyabl n 060pyL0BaHUA, a
TaKKe npasunam obpaLleHna ¢ roproYnmm
BeLLeCTBamMu B BbITy.




MpumepHble Tembl,
pacKpbiBaloLwme AaHHbIN pasgen
nporpammbil,

M KOMYECTBO Y4acoB, OTBOAUMOE
Ha UX u3yyeHune

OcHOBHOE coaepKaHue

OcCHOBHble BUAbI AEeATENIbHOCTU OGVHaIOIJ.I,MXCﬂ

BoiyucneHus

— MOJIEKYISIPHOM MaccChl BELLECTBA Ha
OCHOBaHUKM aTOMHOVI MaCCbl XUMUNYECKNX
3/1eMeHTOB

6MnaHMpoBaTb M OCYLLECTB/IATL HA NPAKTUKE
XMMWUYECKME IKCNEPUMEHTbI, MPOBOAMUTb
HaboLeHnA, Aenatb BbIBOAbI NO
pe3y/ibTaTam 3KCNepumeHTa.

6 Y4acTBOBATb B COBMECTHOM paboTe B rpynne




lpodonxceHue mab.

Tema 5. KonnuecrBeHHble
OTHOLUEHUA B XMMUU
(44)

Konunyectso Bewectsa. Mosb. MonspHas
macca. 3akoH ABoragapo. MonspHbIn 06bEM
rasos. Pacyértbl N0 XMMMUYECKMM ypaBHEHUAM.

[emoHcTpaumsa
O6pasubl BEWECTB KOAMYECTBOM 1 MOb.

BoiyucneHusa

— 06bEéMma, KOMYeCcTBa BeLLLeCTBa rasa Mo ero
MU3BECTHOMY KONM4eCTBY BelecTBa Uan
06bEMY;

— 06bEMOB ra3oBs Mo YpaBHEHMIO peaKkLumnn Ha
OCHOBE 3aKOHA 06 bEMHbIX OTHOLLIEHWUI ra3oB

6 PacKkpblBaTb CMbIC/ M3y4aeMbliX NOHATUI U
NPUMEHATb 3TN NMOHATUA, A TaKKe
N3yYeHHble 3aKOHbI M TEOPUM ANA pelleHunA
PacYETHbIX 3a4a4.

6 BbluMCNATL MONAPHYIO MACCy BELLECTB;
KO/IMYeCTBO BeLecTBa, 06bEM rasa, maccy
BELLECTBa;

6 [IPOBOAMNTL PAaCcY€Tbl MO ypaBHEHUAM
XMMUYECKUX PeaKUUIN: KonyecTsa, 06bEMa,
Maccbl BeL,ecTBa No M3BECTHOMY KO/IMYeCTBY,
06BEMY, Macce peareHTOB UAN NPOAYKTOB
peakuuu.

6 BbicTpanBaTb pa3BépHyTble MMCbMEHHbIE 1
YCTHble OTBETbI C ONOPOW Ha MHbOPMaLMIO U3
y4yebHMKa M cnpaBoYHbIX MaTepunanos,
rPaMOTHO MCMOb30BaTb U3yYEHHbIN

NOHATUWHBIN annapaT Kypca XMMUmn




Tema 6. Bopa. PacTtBopbl.
NoHATMe 06 ocHOBaHUAX
(54)

dusnyeckme ceomcTea Boabl. AHaNU3 U
CUMHTE3 — MeTOoAbl U3y4YeHUA COCTaBa BOAbI.
XMMmyeckune cBOMCTBa BOAbI (peakumu ¢
MeTannaMu, OKCMaaMm MeTanoB 1
HemeTannos).

CocTtaB ocHOBaHwi. MoHATUE 06 MHAMKATOPAX.
Bopa Kak pactBoputens. Pactsopbl.
PacTBopmmocTb BelecTs B BoAe.
HacbiweHHble N HEeHacbILLEHHbIe PacTBOpbI.
MaccoBas gons sellecTsa B pacTsope.
Ponb pactBopoB B npupoae 1 B XKU3HU
Yyenoseka. KpyroBopoT Boapl B Npupose.
3arpAsHeHne NnpupogHbix Boa. OxpaHa u
0YMCTKA NPUPOLHbBIX BOA.

AemoHcTpauumn

INeKTPON3 BOAbI; CUHTE3 BOAbI;
B3aumogeincTame Boapl ¢ metannamm (Na, Ca)
(B0O3MOKHO MCMoNb30BaHME
BMAEOMaTepuanos).

PacTBOpeHMe BELLEeCTB C Pa3/IMYHOM
pacTBOPUMOCTbIO.

MccnenoBaHue pacTBOPOB KMCIOT U LLENOYEN ¢
NMOMOLLBIO MHAWKATOPOB.

NabopaTopHbie U NpaKTUYecKue
pa6otbl
Mpakmuyeckas paboma:

6 PacKpblBaTb CMbIC/I U3y4aeMbIX MOHATUI U
NPUMEHSATb 3TU MOHATMA NPU ONMUCAHMM
CBOWCTB BELLECTB U UX NPEBPALLEHWIA.

6 XapaKkTepnsoBaTb GpU3MHECKME U XUMUYECKMNE
CBOIACTBa BOAbI, €€ POJib KaK pacTBOpUTeNs B
NPUPOAHBIX NpoLeccax.

6 COCTaBNATb YPAaBHEHMA XMMUYECKUX pPeaKkLmit
C y4yacTmem Bofbl.

6 O6BACHATD CYLLLHOCTb 3KOOMMYECKMX
npobaem, cBA3aHHbIX C 3arpA3HEHNEM
NPUPOAHBIX BOA, CNOCOBbI O4UCTKM BOAbI OT
npumecen, mepbl Mo OXpaHe BOA, OT
3arpAsHeHus.

6 M1aHMPOBATL M OCYLLECTBAATb Ha NPAKTUKe
XMMUYECKME IKCMEPUMEHTbI, MPOBOAMUTL
HabntofeHWs, AenaTb BbIBOAbI MO
pe3y/nbTaTaM 3KCNeprMeHTa.

6 Cneposatb npasuiam 6esonacHoi paboTbl B
nabopaTtopun Npu UCNONb30BaHNUMU
XMMUYECKOM nocyabl 1 060pyL0BaHMA.

6 [IPOBOAMUTL BbIYUCIEHNA C MPUMEHEHMEM
MOHATMA «MaACCoBas A0/ BellecTsa B
pacTeope».

6 cnonb3oBaTb NPU BbINONHEHUW YYEBHbIX
3a4,aHUI 1 B MpoLiecce UCCNes0BaTeNbCKOM
[eATeNbHOCTU HAayYHO-MONYASPHYHO

NUTEePaTYpy XMMUYECKOTO COAEPKaHWS,




lpodonxceHue mab.

Ne 5. MpurotoBaeHne pacTBopoBs € CMpaBOYHble MaTepuasbl, pecypchbl
onpeaenéHHon maccosol gonen NHTepHeTa.
pacTBOPEHHOrO BeLlecTsa.







lpodonxceHue mab.

MpumepHble Tembl,
pacKpbiBalowWme AaHHbIN pasgen
nporpammbi,

OcHOBHOE coaepraHue OCHOBHbIE BMAbI AeATENbHOCTM 06yyatowmxcs
M KOMYECTBO 4acoB, OTBOAUMOE
Ha UX u3yyeHue
BolyucneHus 6 BbiCTpanBaTb pasBEPHYTbIE MMCbMEHHbIE U
— C UCMO/Ib30BaHMEM MOHATUA «MaCCOBas YCTHbIE OTBETbI C ONOPOM Ha MHGOPMaLMIO M3
[l0N1A BEeL,ecTsa B pacTBope» yuyebHMKa 1 cnpaBoYHbIX MaTePUanos,

rPaMOTHO UCMO/1b30BaTb U3yYEHHbIN
NOHATUWHBIN annapaT Kypca XMMUmn




Tema 7. OcHOBHbIe KNaccbl
HeopraHU4eckux
coeguHeHu

(11 4)

Knaccuoukauma HeopraHMYeckmx

COeANHEHUN.

OKcnabl: cOCTasB, Knaccuoukauma
(ocHOBHblE,  KMCNOTHble,  amdoTepHble,
Heconeobpasyowme), HOMEHKNaTypa
(mexkayHapogHan M TpUBMaNbHasn).

MonyyeHne U XMMUYECKME  CBOWCTBA
KMCNIOTHbIX, OCHOBHbIX W  aMdOTepHbIX
OKCWAOB.

OcHOBaHWA: cOCTaB, Knaccudunkauusa,
HOMeHKaTypa (MexayHapoaHas v
TpUBMabHas), GU3MYECKME U XUMUYECKME
CBOWCTBa, CNocobbl nonydeHus. Knuciotoi:
€OCTaB, KnaccuduKaLma, HOMEHKNATYPa,
du3nYeckme n xummnyeckue CBOCTBa,
cnocobbl NoayyeHus.

PS4, aKTUBHOCTU METanNnoB.

6 KnaccudumumposaTtb M3ydaemble BelecTsa no
COCTaBy W CBOMCTBAM.

6 CocTaBnATb GOPMY/bl OKCMA0B, KUCAOT,
OCHOBaHMMN, CONEN U Ha3bIBaTb UX NO
MeXKAYyHapoaHOMW HOMeHKNaType.

6 MporHo3MpoBaTb CBOMCTBA BELWECTB Ha
0OCHOBE 06LMX XMMUYECKMX CBOMCTB
M3yYeHHbIX KNaccoB/rpynn BewecTs, K
KOTOPbIM OHMU OTHOCATCA.

6 COCTaB/IATb MOJIEKY/IIPHbIE YPaBHEHUSA
peakuuii, UANOCTPUPYIOLWUX XMMUYECKNe
CBOMCTBA U cNocobbl NONyYeHUA BeLLecTs
M3YYeHHbIX KNaccoB/rpynm, a Takxe
NOATBEPKAAOLLMX FeHEeTUYECKYIo
B3aMMOCBA3b MeXay HUMMN.




lpodonxceHue mab.

Conu (cpeaHune): HoMeHKaTypa, cnocobbl
nosly4yeHus, B3aumoaencTame conen c

MmeTannamum, KUCNoTamu, weno4yamum n conamu.

[eHeTn4ecKan cBA3b MeXAy Kaaccamu
HeopraHn4ecKunx COG,D,VIHGHVI[/‘I.

OemoHcTpauum

O6pasLbl HEOpPraHNMYECKMX BeLLecTs
Pas/INYHbIX KNaCcCoB.

B3sanmopericTeme pacTBopa CepHOM KMCNOTbI C
okengom megu(ll).

PeaKuua HelTpanmsaumu.

BbiTecHeHWe ogHOro meTtansia Apyrum us
pacTsopa conu.

JNlabopaTopHble U NpakTUYecKue

pabotbi

JlabopamopHsie onbimel:

B3anmopgencTeme KUCAOT C MeTaNIaMMU.
MonyyeHve  HepacTBOPUMbIX  OCHOBAHWM.
B3aMmopencTemMe HepacTBOPUMbIX OCHOBAHWUM
C KMCA0TaMu.

PasnoskeHwue rugpokcnaa meau(ll) npm
HarpeBaHuu.

Mpakmuyeckas paboma:

Ne 6. PelweHne skcnepMmeHTasbHbIX 33434 MO
Teme «OCHOBHbI€ K/1acCbl HEOPraHNYeCcKUxX
COeINHEHUIY.

BoiyucneHusa

6 MMpon3BOANTbL BbIYMCAEHWUA NO YPAaBHEHUAM
XMMUYECKUX PeaKLUN.

6 MnaHMpOBaTb M OCYLLECTBAATL Ha NPaKTUKe
XMMWUYECKME IKCNEPUMEHTbI, MPOBOAUTL
HaboaeHnA, Aenatb BbIBOAbI NO
pe3y/ibTaTaM 3KCNepumeHTa.

6 Cneposatb npasuiam 6esonacHoi paboTbl B
nabopaTopmu Npu UCMOb30BAHUN
XMMMYECKOW nocyabl 1 060pyaoBaHUA.

6 cnonb3oBaTb NPU BbINOHEHUW YYEOHBIX
33aHWI 1 B NPOLLECCE NCCNEAOBATENBCKOM
[eATe/IbHOCTU Hay4YHO-MONYNAPHYIO
IMTePaTypy XMMUYECKOTO COAEPKaHUA,
CNpaBOYHbIE MaTepManbl, pecypcsbl
MHTepHeTa.

6 BbicTpanBaTb pa3BEpHYTble MUCbMEHHbIE U
YCTHble OTBETbI C ONOPOM Ha MHbOPMaLMIO U3
yyebHMKa U CNPaBOYHbIX MaTePUANOB,
rPaMOTHO MUCMOb30BaTb U3yYeHHbIN

MOHATWIHBIN annapaT Kypca XMmmm




— M0 YPaBHEHMUAM XMMMUYECKUX PeaKkLuit




lpodonxceHue mab.



MpumepHble Tembl,

packpblBalowue AaHHbIN pasgen

nporpammol,

U KONIM4YecTBo 4acos, oTBOgMMoOe

Ha UX usyvyeHue

OcHOBHOe coaepKaHue

OcHOBHbIe BUAbI AEATEeNIbHOCTU o6y~|a|ou.|,uxcn

Pasgen 3. Nepuoanuecknii 3akoH 1 Mepuoguueckan cuctema Xmummuueckux anementos fl. U. MeHgeneesa. CTpoeHue aTomoB.
Xumunueckas cBsizb. OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKkuum (15 u)




lpodonxceHue mab.

Tema 8. NMepuoaunyecknii 3aKoH U
Nepuogunuyeckas cuctrema
XUMUYECKUX anemeHToB [. U.
MeHpgeneesa. CTpoeHue aToma (7
u)

MepBble NOMbITKM KAAacCUPUKALUN XUMUYECKUX
anemeHToB. [loHATME O rpynnax CXOA4HbIX
3/1EMEHTOB (LLLeN0YHbIE U WEeN0YHO3eMENbHbIe
MeTaNNbl, TrajoreHbl, WHEepTHble  rasbl).
dnemeHTbl, KoTopble 06pasytoT ampoTepHble
OKCUAbI U TMAPOKCMAbI. Teprnoanyecknin 3aKoH
n lNepuoguyeckaa cucTeMa  XMMUYECKUX
anemeHtoB [. W. MeHgeneesa. [lepuogpl,
rpynnbl, nNoArpynmnsbi. ®dusmyeckuit  cmbicn
nopAAKOBOrO HOMepa 3/IeMeHTa, HOMEepoB
nepvoaa v rpynneoil.

CtpoeHune atomoB. CocTaB aTOMHbIX A4ep.
M3oTonbl. IneKTpoHbl. CTpoeHMe 3/1eKTPOHHbIX
060/104eK aTOMOB NepBbix 20 XMMUYECKUX
anemeHToB MNepunoguyeckoint cuctemsl . U.
MeHgaeneeBa. XapakTepucTnka XMMmn4eckoro
3/1eMEHTA MO ero MoJOXKEHMUIO B

MNepuoanyeckoi cucteme . N. MeHaeneesa.

6 PacKpbIBaTb CMbIC/1 NEPUOAMYECKOTO 3aKOHA.

6 MMOHMMaTb CyLLeCTBOBaHME NepUOANYECKON
3aBMCMMOCTU CBOMCTB XMMMUYECKMX
3/1eMeHTOB (M3MeHeHMe paanyCcoB aTOMOB U
371eKTPOOTPULLIATENIBHOCTU) U UX COEAMHEHWI
OT NOJIOXKEHMA B Ne PUOANYECKON cucTeme 1
CTPOeHMA aToma.

6 YCTaHaBNMBaTb CBA3b MeXAy NOMOKEeHNEM
371eMeHTa B NepUoANYECKON cucTeme
CTPOEHVEeM ero aToma (cocTas v 3apag, Aapa,
obLee YNCNO 3NEKTPOHOB U pacnpeaeneHne
WX MO 3/1EKTPOHHBIM C/105IM).

6 MporHo3MpoBaTb XapaKkTep U3MeHeHMA
CBOWCTB 3/IEMEHTOB U UX COeAMHEHUI MO
rpynnam u nepuogam Meproguyeckoi
cucTembl.

6 XapaKTepunsoBaTb XMMUYECKME INEMEHTbI

nepBbIX TPEX NepMOAO0B, Kanus,




3HayeHue MNepnogmyeckoro 3akoHa u
Mepuoanyeckomn cucTeMbl XMMUYECKUX
3N1€MEeHTOB ANA Pa3BUTUA HAYKMN U NPAKTUKM.
0. V. MeHaeneeB — y4éHblii, negaror u
rpaxKaaHuH.

AemoHcTpauuun

KopoTkonepunogHasa n ganHHonepuoaHas
dopmbl MNeproanyeckom CUCTEMbI XMMUYECKUX
anemeHToB 1. N. MeHpeneesa.
O3HakomieHne ¢ obpa3Lamm MeTansios U
HeMeTaNnoB..

JNTabopaTopHble U NpaKkTUYecKue

pabotbi

JlabopamopHsili oneim:

B3saumopgenicTene rmapoKcnaa LIMHKA C
pacTBOpaMu KUCOT U LLesoyein

KasnbLMA Mo X NonoxeHuto B Nepunogunyeckoi
cucteme . . MeHnpeneesa.

6 CnefoBatb npasuiam besonacHow paboTbl B
nabopaTtopum Npu UCNONb30BaHNUU
XMMUYECKOM nocyabl 1 060pyA0BaHUA.

6 BbicTpanBaTb pa3BEPHYTbIe MMCbMEHHbIE 1
YCTHble OTBETbI C ONOPOW Ha MHbOPMaL MO U3
y4yebHMKa 1 cnpaBoYHbIX MaTepunanos,
rPaMOTHO UCMO/Ib30BaTb U3yYeEHHbIM
NOHATUWMHBIN annapaT Kypca XMMUK.

6 cnonb3oBaTb NPU BbINOHEHUW YYEOHBIX
334aHUI TEKCTbI y4ebHMKa, CNPaBOYHbIe
maTepuanbl (Meproguyeckyto cuctemy
XMMmunyeckumx anemeHTos 1. U. MeHgeneesa,
TabaMLy PacTBOPUMOCTU KUCOT, OCHOBaHWUI U
coneli B BOAE, 3N1eKTPOXUMUYECKUI pAas,
HanpAKeHW MeTannos).

6 cnonb3oBaTb NpU BbINONHEHUW YYEOHbIX
3aZ,aHUI U B NpoLiecce UccnesoBaTeNbCKoM
OeATeNbHOCTU HAay4YHO-NONYNAPHYIO
NINTEPaTYPY XMMUYECKOTO COAEPIKAHUA,
CMpaBOYHble MaTepurasbl, pecypcbl MHTepHeTa




lpodonxceHue mab.

Tema 9. XumunuecKkas cBAsb.
OKucnuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

SN1eKTPOoOTPULLATENbHOCTb aTOMOB XUMUYECKUX
3/IEMEHTOB.

XuMmunyeckas cBasb (MOHHaA, KOBasIeHTHasA
No/IAPHanA U KOBa/IeHTHas HenoaspHas).

6 PacKpblBaTb CMbIC/T U3y4aeMbIX MOHATUNA.
6 OnpeaenaTb BUL XMMUYECKOIN CBA3M B
coefvHeHUu.




OKoH4YaHue mabi.

MpumepHblie Tembl,
packpbiBatowme AaHHbIi pasaen
nporpammol,

M KOINYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OCHOBHOE cogep:KaHue

OCHOBHble BUAbI AeATENbHOCTM obyyatowmxca




lpodonxceHue mab.

CreneHb OKMUCNEHUA.
OKMCNUTENbHO-BOCCTAHOBUTE/IbHbIE peaKLmn
(OBP). Mpoueccbl OKUCNEHUA U
BOCCTaHOBAEHUA. OKUCAUTENN U
BOCCTAaHOBUTENN.

OemoHcTpauum

OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE PeaKunm:

ropeHune, peakummn pasosKeHns, CoeAnHEHUs

6 OnpepenaTb cTeneHb OKUCIEHUA
XMMWYECKOTO 3/1emeHTa no Gopmyne ero
coeauHeHus.

6 OnpeaenaTb 31eMeHT (BeLw,ecTso) —
OKUC/IUTENb U 3/1IEMEHT (BellLecTso) —
BOCCTaHOBUTEb.

6 O6BACHATL CYLWHOCTb NPOL,ECCOB OKUCAEHUA U
BOCCTAHOB/IEHUA.

6 COCTaB/ATb 3NEKTPOHHBIM BanaHc ¢ y4ETOM
YMCNa OTAAHHbIX U MPUHATBIX 3/1EKTPOHOB.

6 COCTaB/NATb YpaBHEHNE OKUCAUTENBHO-
BOCCTAaHOBUTENbHOWM peakLuuu.

6 Acnonb30BaTb NPU BbINOJHEHUN YYEOHBIX
3aZaHWI TeKCTbl y4ebHMKa, CrpaBoYHble
maTtepuanbl (Nepuogmnyeckyto cuctemy
Xummyecknx snemenTos 1. N. Menaeneesa,
Tabaunuy pacTBOPUMOCTU KUCIOT, OCHOBAHUM
1 CONIeN B BOAE, 3NIEKTPOXUMUYECKUI pAag,
HanpAXXeHW MeTanios)




9 KJTACC

(2 u B Hepento, Bcero 68 U, U3 HUX 4 4 — pe3epBHOE Bpems)

MpumepHble Tembl,
pacKpbiBaloLwme AaHHbIN pasgen
nporpammbil,

M KONMYECTBO Y4acoB, OTBOAUMOE
Ha WX u3ydyeHune

OCHOBHOEe cogep:kaHue

OCHOBHble BUAbI AeATeNbHOCTU ob6yyatoLmxca

Paspen 1. Bewiecrtso U xumuueckue peakumum (17 u)




lpodonxceHue mab.

MosTopeHue u yrnybneHune
3HAHWI1 OCHOBHbIX Pasaenos
Kypca 8 Knacca

(54)

Mepuoanyeckmii 3akoH. NMepuoanyeckasn
cucTema XMMmmnyeckux anementos [. M.
MeHgeneesa. CTpoeHve aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHMUN CBOWCTB
XMMUYECKUX 3/1eMEHTOB NepBbIX TPEX
nepuvoaoB, Kaaua, KaNbLMA N UX COeANHEHNI B
COOTBETCTBMM C MOJIOXKEHNEM 3/IEMEHTOB B
nepuoamnYeckon cucteme n CTPOEHNEM UX
atomoB. KnaccudumKauma u HomeHkAaTypa
HEOPraHUYeCKMX BELLECTB (MeXAyHapoaHasn 1
TpMBMaNbHaA). XMMmnyeckme cBoicTea
BEeLLLeCTB, OTHOCALUMXCA K PAa3IMYHbIM Knaccam
HEOPraHUYeCcKUx CoefUHEeHUM, nx
reHeTMYecKan CBA3b HEOPraHNYECKMX BELLLECTB.
CTpoeHue BeLecTBa: BUAbI XMMUYECKOW CBA3M
W TUMbI KPUCTALIUYECKUX PELLETOK.
3aBMCMMOCTb CBOMCTB BELLECTB OT UX

CTpoeHuA.

6 XapakTepn3oBaTb XMMMUYECKME 3SNEMEHTbI
nepBbix TPEX NePUOA0B, KaNUA U KanbLmA No
MX nonoxeHuto B MNeproamyeckon cucteme
[. . MeHpeneesa.

6 KnaccudpuumpoBsatb 1 HasbiBaTb
HeopraHWYeckune BeLLecTBa U3yYeHHbIX
K11accoB.

6 OnucbiBaTb 06LLME XMMUYECKME CBOMCTBA
BELLLeCTB Pa3/IMYHbIX KNAcCOB, MOATBEPKAATb
CBOMCTBA NPUMEPAMMN MONEKYNAPHBIX
YPaBHEHUM XMMUYECKUX PeaKL M.

6 OnpeaenaTb BUA XMMUYECKOWN CBA3U U TUN
KPUCTaNIMYECKOM pelléTKN BelecTBa.

6 NporHo3MpoBaTb CBOMCTBA BELLECTB B
33aBUCUMOCTM OT UX CTPOEHMUSA.

6 BbicTpanBaTtb pa3BEpHYyTble MMCbMEHHbIE U

YCTHble OTBETbI C On0p0|7| Ha

MpumepHble TEMBI,
packpbiBalolMe AaHHbIM pasgen
nporpammbil,

1 KO/IN4eCTBO 4acoB, OTBOAMMOE
Ha UX usyyeHue

OcHoBHOE cogeprKaHue

OcHOBHble BUAbI AEeATE/IbHOCTU 06yqaiou.|,uxcn




[emoHcTpauum

1. Mogenu Kpuctannmyecknx
peLéTOKHeOPraHNYeCcKnX BeLLecTB.

2. KopoTkoneprogHasa un
O/IMHHONepuoaHas dopmbl Mepuogmyeckoi
CUCTEMbI XMMMUYECKUX anemeHTos [. U.
MeHpeneesa

MHPOpPMaLMIo U3 y4ebHMKA U CNPaBOYHbIX
MaTepuanos, fPaMOTHO UCMO/1b30BaATb
M3yYeHHbI NOHATUMHBIN annapart Kypca
XMMUN.

6 Mcnonb3oBaTb NPU BbINONHEHUW YYEHHbIX
33JaHW 1 B NpoLLecce UCCNef0BaTeNbCKON
LeATeNIbHOCTU HayYHO-MONYAAPHYO
NUTEpPaTypy XMMUYECKOTo CofepKaHus,
CnpaBoOYHble maTepuasbl, pecypchbl
MHTepHeTa

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTU XMMUYECKUX
peakumi

(44)

KnaccnouKauma XMMmmyeckux peakumii no
pPasNNYHbIM NPU3HaKam (Mo YMcay 1 cocTaBy
YYacTBYIOLMX B peaKLMMU BeLecTs, Nno
Tennosomy 3ddeKTy, N0 UIMEHEHUIO CTeneHewn
OKMCNEHUA XMMUYECKMX 3/IEMEHTOB, NO
06pPaTUMOCTK, MO Y4ACTUIO KaTanusaTopa).
SK30- M SHA0TEPMUYECKNE PeaKLmu,
TEPMOXMMMYECKME ypaBHeHUA. NoHATHE O
CKOPOCTU XMMUYECKOW peakumu. MoHAThe O
FOMOFEHHbIX 1 reTepOreHHbIX peakLuax.
MoHATHe 06 0bpaTUMBbIX

6 PacKkpblBaTb CMbIC/T U3y4aeMbIX MOHATUIA U
NPUMEHATb 3TU MOHATUA NPU ONUCAHUK
CBOMCTB BELLLECTB U UX NPeBPaLLLEeHUN.

6 Knaccuounumposatb XMMUYECKME peakumu no
Pa3NIMYHbIM NPU3HAKAM.

6 YcTaHaBMBaTb 3aBUCMMOCTb CKOPOCTU
XMMWUYECKOW PeaKLmm OT PasInyHbIX
dakTOopOB.

6MporHo3npoBaTb BO3MOMKHOCTM MPOTEKAHUA
XMMWUYECKUX MpPeBpaLLeHnit B PasUYHbIX

ycnosuax.




lpodonxceHue mab.

N HEOBPATUMBIX XMMUYECKUX PEAKLMAX.
MOHATME O XMMMYECKOM PABHOBECHMU.
daKTOpbI, BAMAIOLME HA CKOPOCTb
XMMUYECKOM peaKLMm 1 NONOKeHUe
XMMUYECKOTro paBHOBECHS.
OKUCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakyunmn
(31€KTPOHHBIN BanaHc OKUCAUTENBHO-
BOCCTAHOBWUTE/IbHOM peaKkLuu).

AemoHcTpauuun

1. 3aBMCUMMOCTb CKOPOCTU XMMUYECKOM
peakumn oT pasnnyHbix GaKkTopos. 2.
Bo3speincTBue KaTanmM3aTopa Ha CKOPOCTb
XMMWUYECKOW peakLuuu.

3. Mpumepbl HeO6PaATUMBbIX U
0bpaTUMBbIX peakuui.

4. CmelleHne paBHOBecKA
XMMUYECKoMpeaKLmu.

BbiyucneHus

— Ko/nu4ecTBa BellecTsa, 06bEMa 1 Macchl
peareHToB MW NPOAYKTOB MO YPaBHEHUAM
XMMUYECKUX peakumi

6 OnpeaenaTb OKMCNNTENb U BOCCTAHOBUTE/b B
OBP.

6 COCTaBNATb 3NEKTPOHHbIN BanaHc peakumu.

6 Mpon3BOANTL BbIYMCAEHUA MO XMMUYECKUM
YPaBHEHUAM.

6 BbicTpanBaTb pa3BEPHYTble NMCbMEHHbIE U
YCTHble OTBETbI C ONOPOW Ha MHPOPMaLMio 13
yyebHMKa U CNPaBOYHbIX MaTepPUanos,
rPaMOTHO MCMNO/b30BaTb U3yYEeHHbIN
MOHATUIMHBIV annapaTt Kypca XMMuK.

6 cnonb3oBaTb NPU BbINOHEHUW YYEOHBIX
3aZ,aHUI U B NpoLiecce Uccneso0BaTeNbCKOM
AeATeNbHOCTUN HAay4YHO-NONYNAPHYIO
NUTEpaTypy XMMUYECKOTO CoAepKaHus,
CNpaBoYHble MaTepmranbl, pecypcsbl
NHTepHeTa




Tema 2. dneKkTpoauTUYeckas
Auccoumauma. Xummuyeckue
peakumm B pacTBopax

(84)

Teopus 3N1EeKTPOIMTUYECKOM guccoumaLmn.
INEKTPOAUTbI U HEINEKTPONUTbI. KaTUOHBbI,
aHWMOHbI. MexaHn3m guccoumaLmMmn BeLWwecTs ¢
pPasIMYHbIMU BUAAMM XMMUYECKOI CBA3M.
CTeneHb anccoumaumnn. CunbHble 1 cnabble
3N1EKTPONUTBI.

6 PacKpblBaTb CMbIC/1 M3y4aeMblX NOHATUN, a
TaKXe CMbIC/1 TEOPUM 3NEKTPONNTUYECKOMN
amnccoumaumn.

6 O6BACHATb MPUUMHBI 3EKTPONPOBOAHOCTH
BOAHbIX PacTBOPOSB.

6 COCTaBNATb YpaBHEHWUA AMCCOLMALNM KUCOT,
LLenoYel U conen, NoNHble




lpodonxceHue mab.

MpumepHble TemMbl,
pacKpbiBaloLMe faHHbI pasgen
nporpammbil,

M KONIMYECTBO 4acoB, OTBOAUMOE
Ha UX U3y4yeHue

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI AEATENIbHOCTU o6y~|a|ou.|,uxcn




PeaKunn MOHHOTO 06MeHa, YCI0BUA KX
npoTekaHma. MoHHbIe ypaBHEHNA peakuuid.
XUMUYEeCcKne CBOMCTBA KMCOT, OCHOBAHWIA U
coneli B cBeTe NpeacTaBieHunii 06
3/1EKTPONTUYECKOMN anccoumaumn. Cpeaa
pacTtBopa. [MoHATME 0 rMapoin3e conei.

KauectBeHHble peakunn Ha KaTUOHbl U aHUOHbI.

OemoHcTpauum

JneKTpuyecKkas NpoBOAMMOCTb PacTBOPOB
BELLECTB; ABUKEHME MOHOB B 3/1EKTPUYECKOM
none.

OnbITbl, UANKOCTPUPYOLLME NPU3HAKM
NpPOTeKaHMA peaKkLunin MOHHOro obmeHa. OnbITbl
no onpeaeneHuto cpesbl B pacTBopax cosen
(xnopnaa HaTpuA, KapboHaTa HaTpwuA, x10pUaa
LMHKa).

JNlabopaTopHble U NpakTUYecKue
pabotbi

JlabopamopHelli oneim:

PeaKkumun noHHoro obmeHa B pactBopax
anekTponnTos: cynbdata megu(ll)

M COKpaLL&HHble MOHHblE YypaBHEHUA
XMMMUYECKUX PeaKkumii MOHHOro obmeHa.

6 MnaHMpoBaTb M OCYLLECTBATL HA NPAKTUKE
XMMUYECKME IKCMEePUMEHTbI, MPOBOAUTb
HabntofeHuA, AenaTb BbIBOAbI MO
pesy/sibTaTaM SKCNepuMeHTa.

6 CnepoBatb Npasuiam 6esonacHoi paboTbl B
nabopaTopmu Npu UCMOb30BAHUN
XMMMYECKOW nocyabl U 060pyaoBaHUA.

6 npOVISBOp,VITb BblYNC/IEHUA NO XMMUYECKUM
ypaBHeHUAM.

6 BbicTpanBaTb pa3BEPHYTble MMCbMEHHbIE U
YCTHble OTBETbI C ONOPOW Ha MHbOPMaLMIO U3
y4yebHMKa M cnpaBoYHbIX MaTepunanos,
rPaMOTHO UCMO/1b30BaTb U3yYEHHbIN
MOHATUIMHBIV annapaT Kypca XMMuu.

6 Mcnonb3oBaTh NPU BbINOJHEHWUM Y4ebHbIX
33aHWI U B NPOLLECCE NCCNEAO0BATENBCKOM

AeATe/IbHOCTUN




lpodonxceHue mab.

1 Weénoun, KapboHaTta HaTPUA U CONAHOM
KUCNOTbI, Peakuma HeMTpain3aLumm mexay
r'MAPOKCUAOM Ka/IMA U CONAHOM KUCIOTOMN.
lpakmuyeckaa paboma:

Ne 1. PeweHne skcnepMmeHTasibHbIX 33434 N0
Teme.

BoiyucneHusa
— M0 YPaBHEHUAM XMMUYECKUX peaKL i

Hay4YHO-NONYNAPHYIO IMTEPaTYpy
XMMUWYECKOro COAlepKaHuA, CNPaBoYHble
MaTepuanbl, pecypcbl UHTEpHETA

Paspen 2. HemeTannbl u ux coeguHeHus (24 u)




Tema 3. O6LiaA XxapaKTepUcTMKa
Xumuueckunx anemeHTos VIIA-
rpynnbl. FanoreHbl

(44)

O6Lan XxapaKTepncTuKa raoreHos.
Ocob6eHHOCTM CTPOEHUA aTOMOB 3TUX
3/1IeEMEHTOB, XapaKTePHbIe A5 HUX CTEMNeHU
oKucseHus. CtpoeHue 1 Gpusnyeckne CBOMCTBa
NPOCTbIX BELLECTB — rasioreHoB. Xumuyeckune
CBOWCTBA Ha Nnpumepe Xx/0pa
(B3anmopeiicTBMe ¢ MeTannamm,
HemeTaslamy, Wweno4yamu). X10poBoaopoa.
ConaHas KMCNoTa, XMMUYEeCcKne CBOMCTBA,
nonyyeHue, npumeHeHmne. KayectBeHHble
peaKkLmMn Ha ranoreHna-uoHsbl. [levicteme xnopa
1 XJI0pOBOAOPOAA Ha OPraHN3M YesloBeKa.
BaHenwwmne xnopuapl v X HaxoxaeHne B
npupoae.

JAemoHcTpauumn
Bwp,eomaTepwanblz ranoreHbl U Ux
coeguHeHus.

O6pasLbl Xx10pUA0B.

6 O6bACHATL 06LLME 3aKOHOMEPHOCTU B
M3MEHEHUU CBOMCTB HEMETANNO0B N UX
coegMHeHui B Npesenax Masblx NepuoLos v
rnasHbIX noArpynn Mepnoanyeckol cuctemol
XUMUYECKUNX 3/1IEMEHTOB C yHéTOM CTpoeHunA
WX aTOMOB.

6 XapaKTepur3oBaTb GU3NYECKME U XMMUYECKME
CBOWCTBA MPOCTbIX BELLECTB raNoreHos (Ha
NpUMepe X10pa) U CIOKHbIX BELLECTB
(xnopoBogopoaa, xnopuaa HaTpus), cnocobbl
WX NOYYeHMs, NPUMEHEHWE 1 3HaYeHVe B
NPUPOAE U }KMU3HM YesloBEKa.

6 OnpepenaTb ranoreHUA-MOoHbI B pacTBope.

6 MnaHMpPOBaTb M OCYLLECTBAATL HA NPAKTUKE
XMMUYECKME IKCMEPUMEHTbI, MPOBOAMUTb
HabntofeHWs, AenaTb BbIBOAbI MO
pesynbTaTam SKCMNepu MeHTa.




lpodonxceHue mab.

MpumepHble TemMbl,
pacKpbiBaloLMe JaHHbIM pasgen
nporpammbil,

M KONIMYECTBO 4acoB, OTBOAUMOE
Ha UX U3y4yeHue

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI AEATENIbHOCTU o6y~|a|ou.|,uxcn

Na6opaTopHble U NpakTUYECcKue
pabotbi

JlabopamopHsili oneim:
PacnosHaBaHue X/10pUA-MOHOB.
lpakmuyeckaa paboma:

Ne 2. NonyyeHne cONAHOM KUCNOTbI, U3y4yeHne
eé CBOWCTB.

BoiyucneHusa

— M0 YPaBHEHUAM XMMUYECKUX PeaKLUA, eCIn
OZMH U3 peareHToB AaH B U36bITKe;

— 06BEMOB ra30B MO YPABHEHUIO peakLun Ha

OCHOBE 3aKOHa 06BEMHbIX OTHOLLIEHW Fra308B

6 CnegoBaTtb NpaBuiam 6esonacHol paboTsl B
nabopaTopumn Npu UCNoNb30BaHUK
XMMWUYECKOW Nocyabl U 060pya0BaHUA.

6 BbicTpanBaTb pa3BEPHYTble MMCbMEHHbIE U
YCTHble OTBETbI C ONOPOW Ha MHbOPMaL MO U3
y4yebHMKa 1 CNPaBOYHbIX MAaTEPUANOB,
rPAaMOTHO MCMOb30BaTb U3yYEHHbIM
NOHATUWHBIN annapaT Kypca XMMUMK.

6 cnonb3oBaTb NPU BbINOSHEHUW YHEOHBIX
33JaHW 1 B NpoLLecce UCCNef0BaTeNbCKON
OeATeNbHOCTU HAay4YHO-MONYAAPHYIO
IMTEPaTYPY XMMUYECKOTO COAEPIKAHMS,
CNpaBoYHblE MaTepManbl, pecypcsbl
NHTepHeTa




Tema 4. O6LianA XxapaKTepUcTMKa
XUMUYecKnx anemeHrtos VIA-
rpynnbl. Cepa u eé coeguHeHuns
(54)

O6uwan XxapaKTepmcTuKa anemeHToB VIA-
rpynnbl. OCO6eHHOCTU CTPOEHMA aTOMOB 3TUX
31€MEHTOB, XapaKTepHble ANA HUX CTENEeHN
oKucseHus. CtpoeHue n Gpusnyeckne CBOMCTBa
NPOCTbIX BELWECTB — KMUCI0POAaA U Cepbl.
AnnoTponHble mognduKaLmmn KUCIopoaa u
cepbl. XMMHUYECKMe CBOMCTBA Cepbl.
CepoBogopog, cTpoeHue, dusnyeckne

6 O6bACHATL 06LLME 3aKOHOMEPHOCTU B
M3MEHEHNN CBOMCTB anemeHToB VIA-
rpynnbl ¥ UX COeAMHEHUI C y4ETOM
CTPOEHUA UX aTOMOB.

6 XapaKTepusoBaTb M3NYECKME N XMMUYECKME
CBOWCTBA NPOCTOrO BELLECTBA Cepbl M eé
coegMHeHU  (cepoBogopoda, OKCMAOB
cepbl, CEpHOW  KUCAOTbl,  cynbdaTtos),
cnocobbl nx




lpodonxceHue mab.

N XMMUYECKMe cBorcTBa. OKCUAbl cepbl Kak
npeacTaBUTENN KUCIOTHBIX OKCUA0B. CepHas
KMUCNOTa, GU3NYECKUE U XMMUYECKME CBOMCTBA
(obLwwme Kak npeacTaBUTENs Knacca KUCOT U
cneunduyeckune), NpuMMeHeHue.

XMMUYECKUe peakLmm, nexalume B oCHoBe
NPOMbILUNEHHOTO cnocoba NosyvyeHna cepHom
KMCNOTbIl. AnnapaTtbl ¥ NpoTeKalowwme B HUX
npovecchl (Ha NpMmepe NPoOM3BOACTBA CEPHOM
KncnoTbl). Conv CePHOM KUCNOTbI,
KauyecTBeHHan peakuma Ha cynbdaT-uoH.
HaxoaeHue cepbl U eé coeanHEHN B
npupoae. Xumuyeckoe 3arpasHeHue
OKpyKatoLel cpeabl COeANHEHUAMU Cepbl
(KMCNOTHbIE AOMKAM, 3arpsA3HEHME BO3AyXa U
BOZOEMOB), cnocobbl ero NpeAoTBPaLLEHU.

AemoHcTpauumn

KonneKkuuu (Bugeomatepmanbl): cepa u eé
coeguHeHumsA.

O6yrnnesaHue caxapa nog AencTemem
KOHLLEHTPMPOBAHHOM CEPHOMN KNCNOTbI.

NabopaTopHbie U NpaKTUYecKue
pa6otbl

JlabopamopHele onbimei:

O6Hapy»eHue cynbdaT-MoHOB.
B3saumopgeiictene pazbaBneHHOM cepHoM
KMC/IOTbI C LIUHKOM.

Nony4yeHus, NPUMEHEHME M 3HAYEHWE B
NpUpoAE U KU3HU YeNnoBeKa.

6 OnpeaenaTb HaAnune cynbdaT-uoOHOB B
pacTtsope.

6 O6BACHATL CYLLLHOCTb 3KOIOTMYECKUX
npobsiem, cBA3aHHbIX ¢ NnepepaboTKom
coefiMHEeHWI cepbl.

6MnaHMpoBaTb M OCYLLECTB/IATL HA MPAKTUKE
XMMUYECKME IKCMEPUMEHTbI, NPOBOAUTL
Habo4eHun, Aenatb BbIBOAbI NO
pe3y/ibTaTam 3KCNepumeHTa.

6 Cneposatb npasuiam 6esonacHoi paboTbl B
nabopaTopumn Npu UCNoNb30BaHUK
XMMWUYECKOW Nocyabl U 060pyA0BaHUA.

6 MpoOn3BOANTL BbIYUCAEHWUA MO XMMUYECKUM
YPaBHEHUAM.

6 cnonb3oBaTb NPU BbINOAHEHWUW YYEBHbIX
33JaHNI TeKCTbl y4ebHMKa, CNpaBoYHble
maTtepuansl (Mepuopmyeckyto cuctemy
Xummyeckmnx anementos . . MeHaeneesa,
TabAnLy PacTBOPUMOCTU KUCNOT, OCHOBAHMM
W CONEWN B BOAE, /IEKTPOXMMUYECKUI pAg,
HanpAXKeHWit MeTannos).

6 Micnonib30BaTh NPU BbINONHEHUMN YYEOHbIX
3aJaHn 1 B NpoLLecce UCCNef0BaTeNbCKON
[eATeNbHOCTU HAay4YHO-MNONYNAPHYIO
INTePaTypy XMMUYECKOTO COAEPKaHUA,
CNpaBOYHble MaTepuabl, pecypcsbl

MHTepHeTa







lpodonxceHue mab.

MpumepHble Tembl,
pacKpbiBaloLMe faHHbIM pasgen
nporpammbil,

M KONMYECTBO 4acoB, OTBOAUMOE
Ha UX U3y4yeHue

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI AEATENIbHOCTU o6y~|a|ou.|,uxcn

BoiyucneHusa
— N0 YPaBHEHUAM XMMWYECKUX peakuunn; —
MacCOBOM J,0M BbIXOAa NPOAYKTa peakumnm




Tema 5. O6L1aA XxapaKTepUcTMKa
XUMUYECKUX 3nemeHToB VA-
rpynnol. Asor,

¢ochop 1 ux coeguHeHmn

(74)

O6wan XxapaKTepmCcTUKa anemeHToB VA-
rpynnbl. OcO6eHHOCTU CTPpoeHMA aTOMOB
3TUX 31IEMEHTOB, XapaKTepPHbIe AN HUX
cTeneHn oKucneHus. Asor,
pacnpocTpaHeHue B Npupoae, dpusmnyeckune
M XMMUYECKME CBOMCTBA.

Kpyrosopot a3oTta B npupozge. AMMUaK, ero
du3MYECKME N XMMUYECKME CBOICTBA,
nonyyexHune u npumeHeHune. Coam aMmMoHus,
MX PU3NYECKME N XMMUYECKUE CBOICTBA,
npumeHeHune. KayecTBeHHan peakums Ha
MOHbl aMMOHMUS.

A30THas KMCNOTa, eé pU3nyeckune un
XMMUYECKMe CBOWCTBA (0bLLime Kak
npeacTaBuTeNs Kaacca KUCIoT u
cneumouryeckme). cnonb3oBaHue HUTPATOB
M cOJiell aMMOHUSA B KaYecTBe MMHEPAsIbHbIX
ya06peHni.

6 O6bACHATL 06LLME 3aKOHOMEPHOCTU B
U3MEHEHWUN CBOMCTB 31emeHToB VA-rpynnbl 1
NX COEAMHEHUI C YH4ETOM CTPOEHUA UX
aTOMOB.

6 XapakTepusoBaTb pusnyeckue un
XMMMUYECKME CBOMCTBA NPOCTbIX BELWLECTB
asoTa u docdopa 1 nUx coeanHeEHUM
(ammmaka, conet amMMoHMsA, a30THOM
KMCNOTbI, HUTPATOB, okcnaa pocdopa(V) n
docdopHoit KucnoTbl, pochaTtos), cnocobbl
WX NOJTyYEeHUA, NPUMEHEHME M 3HAYEHUE B
NPMPOAE N XU3HU YeNoBeKa.

6 OnpeaensaTb MOHbI aMMOHUA U docdaT-UoHbI B
pacTtsope.

6 O6BACHATL CYLLLHOCTb 3KONOTUYECKUX
npobaem, cBA3aHHbIX C HAXOXKAEHNEM
coefiMHeHu a3oTa u pochopa B

OKpY»KatoLLen cpeae.




lpodonxceHue mab.

XMMmyeckoe 3arpssHeHNE OKpy»KatoLLen
cpefbl COeAMHEHUAMM a30Ta (KUCNOTHbIe
OO AM, 3arpsAsHeHne BO34yxXa, NoYBbl U
BOO0EMOB).

docoop, annoTponHblie moandukaLmm
docdopa, pusnyeckne n xummyeckune
CBOMCTBA.

Okcung, docdopa(V) u docdopHas KucnoTa,
du3MYECKME N XMMUYECKME CBOMCTBA,
nonyyeHue. KayectseHHas peakums Ha
docdaT-noHbI.

Ncnonb3oBaHue docdaTos B KayecTse
MWHepasbHbIX ya06peHuin. 3arpasHeHmne
npupogHbIX BogoémoB pocdatamu.

AemoHcTpauumn

Konnekumun: pocdop 1 ux coeanHeHus.
B3aMmopencTeme KOHUEHTPUPOBAHHOM
Q30THOM KUCNOTbI C Meabio.

Na6opaTopHble 1 NpaKTUYECKME

pabotbi

JlabopamopHsle onbimsi:

1. B3aumogelicteme conet aMmoHUAC
WENoYbto.

2. O3HakomsieHue ¢ obpasuamm
a30THbIXM PochOopHbIX yaobpeHuit.
Mpakmuyeckasa paboma:

Ne 3. MonyyeHne ammuaka, nsyyeHue ero
CBOMCTB.

6 MNaHMpPoOBaTb M OCYLLECTBAATL HA NPAKTUKE
XMMUYECKME IKCNEPUMEHTbI, NPOBOAMUTb
HabatoaeHus, Aenatb BbIBOAbI MO
pes3y/sibTaTam 3KCNepumeHTa.

6 CnepoBatb npasuiam besonacHow paboTbl B
nabopaTopum Npu UCNoNb30BaHUK
XMMWUYECKOW nocyabl U 060pya0BaHUA.

6 I'Ipowasop,mb BblYNCIEHUA MO XUMUNYECKUM
ypaBHEeHUAM.

6 cnonb3oBaTb NPU BbINOHEHUW YYEOHBIX
3aJaHNI TeKCTbl y4ebHMKa, CNpaBoYHble
maTepuanbl (NepMogMUYEcKyto cucTemy
XMmunuyeckumx anemeHTos . U. MeHgeneesa,
TabanLy pacTBOPUMOCTU KUCNOT, OCHOBAHMUM
W CONEWN B BOAE, /IEKTPOXMMUYECKUI pAg,
HanpAXKeHW MeTannos).

6 cnonb3oBaTb NPU BbINOAHEHWUW YYEBHbIX
33aHWI U B NPOLLECCE NCCNEAO0BATENBCKOM
OeATeNbHOCTU HAay4YHO-MNONYAAPHYIO
NTepaTypy XMMUYECKOro CoaepKaHua,
CNpaBOYHble MaTepmranbl, pecypcsbl
MHTepHeTa




BoiyucneHus
— M0 YPaBHEHUAM XMMUYECKUX peakLmii




lpodonxceHue mab.



MpumepHble Tembl,
pacKpbiBaloLWme AaHHbIN pasgen
nporpammbil,

M KOMYECTBO 4acoB, 0OTBOAUMOE
Ha UX u3yyeHune

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI AEATENbHOCTU o6y~|a|ou.|,uxcn




lpodonxceHue mab.

Tema 6. O6uian xapaKTePUCTUKA
XUMUYECKUX anemeHToB IVA-
rpynnbl. Yrnepoa v KpemHuii n
nx

coegUHEHUA

(84)

Yrnepoga, annoTponHble moaudunkaumm,
pacnpocTpaHeHue B Npupoae, dpusmuyeckmne

M XMMUYecKue ceoicTea. Aacopbuus.
KpyroBopoT yriepoaa B npupose.

OKcunabl yrnepopaa, ux dpusnyeckue un
XMMUYECKMe CBOWCTBA, MX AeNCTBME Ha
XXUBble OpPraHM3mbl, nonyvyeHne n
npumeHeHue. IKonormyeckune npobaemsi,
cBfi3aHHble C OKcMaom yraepoga(lV); rmnoTesa
rnobanbHOro NOTenIeHMA KAMMaTa;
NapHMKOBbIV 3G deKT. YronbHas KMcioTa n eé
Cconun, nx ¢M3VILIECKVIG n Xmumum4yeckume
CBOWCTBA, NO/lyYeHUE U MPUMEHEHME.
KauecTBeHHas peakuma Ha KapboHAT-NOHBI.
Mcnonb3oBaHMe KapboOHATOB B ObITY,
MeaNLMHE, MPOMbILWAEHHOCTU, CEIbCKOM
xo3sucTse.

MepBoOHaYanbHble NOHATMA 06 OpraHUYecKnx
BELLLEeCTBaX KaK 0 COeaMHEHUAX Yraepoaa:
0cobeHHOCTM cocTaBa M cTpoeHus. MoHAThe o
H6MONOMMYECKN BaXKHbIX BELLECTBAX: XKMUpaX,

benkax,

6 O6bACHATL 06LLME 3aKOHOMEPHOCTU B
N3MEHEHUW CBOWCTB 31emeHToB IVA-
rpynnbl ¥ X COeAUHEHUN C YH4ETOM
CTPOEHMA UX aTOMOB.

6 XapakTepunsosaTb GpU3NYECKME N XMUMUYECKME
CBOMCTBA MpPOCTbIX BELWECTB yrnepoga w
KPEMHUA W UX CcoeauHeHui (oKcupoBs
yrnepoaa, yrosibHOW KMUCAOTbl, KapbOHATOB,
OKCMAA KPEMHWA, KPEeMHWEBOMW KMUCAOTbI,
CUAMKATOB), CNocobbl  MX  MOJyYeHwus,
npumeHeHne W 3HayvyeHune B npupoge u
HU3HU YenoBekKa.

6 Onpenenatb KApbOHAT- U CUJIMKATUOHDI B
pacTBope.

6 O6BACHATL CYLLLHOCTb 3KONOTUYECKUX
npob6sem, CBA3aHHbIX C HAXOXKAEHNEM
YINIEKUCNOTO ra3a B OKPYXKatloLLen cpeae.

6 Nnntoctpuposatb B3aMMOCBA3b
HEoOpraHWYecknx CoeaAuHEHUN yrnepoga W
OPraHMYeCcKmX BELLECTB.

6 MnaHMpoBaTh M OCYLLECTBAATL Ha NPaKTUKe

XUMUYECKMe SKCNepuMeHTbl,




yrnesogax. MatepmanbHoe eMHCTBO
OpraHNYecKMX M HeOPraHUYECKNX CoeqUHEHN.
KpemMHul4, ero pusmyeckmne n xmummyeckume
CBOICTBA, NO/y4EHME U MPUMEHEHUE B
3NEKTPOHUKE.

CoevHeHNA KpemHuAa B npupoge. O6wwme
npeacrtasieHns 06 okcnae Kpemuua(lV) n
KpemHunesoi knucnote. CUAnKaTbl, UX
MUCNONb30BaHWe B BbITY, MeguunHe,
NPOMbILINEHHOCTU. BarkHeNwmMe cTpouTebHbIE
maTepuanbl: KEPAaMUKA, CTEK/O, LLEMEHT,
6eToH, kenesobeToH. Mpobaembl bezonacHoro
MNCNONb30BaHWUA CTPOUTE/NbHBIX MaTepHanos B
NoBCeAHEBHOW }KU3HM.

AemoHcTpauumn

Mogenun KpucTananyeckmx peLéTok aamasa,
rpaduTta, monekynbl dpynnepeHa.

Azcopbuma pacTBOPEHHbIX BELLLECTB
AKTUBMPOBAHHbIM yrném. MpoTusoras.
Buaoeomatepuanbl: cUAMKaTHasA
NPOMbILUNEHHOCTb.

Mogaenn monekyn opraHM4YecKux BeLLecTs.

Na6opaTopHblie M NpaKTUUecKue paboTbl
JlabopamopHsili oneim:
KauyecTBeHHan peakums Ha KapboHaT-MOH.

NpoBoAMTbL HabAOAEHNSA, AeNaTb BbIBOAbI NO
pe3y/ibTaTam 3KCNepumeHTa.

6 CnepnoBatb npasuiam besonacHow paboTbl B
nabopaTopum Npu UCNob30BaHUK
XMMWUYECKOW Nnocyabl U 060pya0BaHUA.

5 cnonb30BaTh NPU BbIMOAHEHUMN YYEBHbIX
3a4aHuUI TEKCTbI y4ebHMKa, CNpaBoYHble
maTtepuanbl (Mepuogmyeckyto cuctemy
XMmunuyeckumx anemeHTos 1. U. MeHgeneesa,
TabMuUy pPacTBOPUMOCTU KMUCAOT, OCHOBaHWM
M CONei B BOAE, 3/IEKTPOXMMUYECKUI pAag,
HanpAXKeHUI MeTanios).

6 cnonb30BaTh NPU BbIMOAHEHUMN YYEBHbIX
33aHWI 1 B NPOLLECCE NCCNEAO0BATENBCKOM
OeATeNbHOCTU HAay4YHO-MNONYAAPHYIO
ITepaTypy XMMUYECKOTO COAEPKaHUA,

CMpaBoOYHble MaTepuasbl, pecypcbl MHTepHeTa




lpodonxceHue mab.



MpumepHble Tembl,
pacKpbiBaloLme AaHHbI pa3gen
nporpammbi,

M KOMYECTBO 4acoB, OTBOAUMOE
Ha MX u3yyeHue

OcHOBHOE coaepKaHue

OcCHOBHble BUAbI AEeATENIbHOCTU OGVHaIOIJ.I,MXCﬂ

lpakmuyeckue pabomei:

Ne 4. MonyyeHune yrnekncnoro rasa.
KauecTBeHHan peakuma Ha KapboHaT-MoH. N2 5.
PeweHune akcnepMmeHTasbHbIX 33434 MO Teme
«HemeTannbi».

BoervucneHus

— MO0 YPaBHEHUAM XMMUYECKMX peakLuit, ecam
O/ZMH U3 peareHToB AaH B BUAE BOAHOMO
pacTBopa C M3BECTHOM MaccoBol gonen

Pasaen 3. MeTtannbl u ux coeguHeHusa (20 u)




lpodonxceHue mab.

Tema 7. O6wue cBoiicTBa
MeTannos
(44)

O6wwan XxapaKTeprUCTUKA XMMUYECKUX
3/1eMEHTOB — MeTasIJIOB Ha OCHOBAHWUM KX
nonoxenus B MNeproanyeckom cucteme
Xumuyeckmx anementos [. V. MeHaeneesa n
CTpoeHusa aTomoB. CTpOeHWe MeTanos.
MeTtannuyeckan cBA3b U MeTannyecKas
KpUCTanInyeckan pewéTka.
INEKTPOXMMUYECKUI PAL, HAaNPAXKEHWUI
MmeTannoB. Pusnyeckne 1 xXmummyeckme
CBOMCTBA MeTa//IOB.

0O6uwme cnocobbl NONYYEHMA METANNOB.

6 PacKpblBaTb CMbIC/T U3yHaeMbIX MOHATUIA U
NPUMEHSATb 3TU NMOHATUA NPU OMUCAHUM
CBOWCTB BELLECTB U UX NPEBPALLEHMA.

6 O6bACHATL 06LLME 3aKOHOMEPHOCTH B
MN3MEHEHWM CBOMCTB 3/1eMEHTOB-METa/I/I0B U
NX COEAMHEHWNIA C YHETOM CTPOEHMS UX
aToMOB.

6 XapaKTepun3oBaTb CTPOEHWE MeTanNoB, obLme
dU3MYECKMe N XMMMYECKMe CBOICTBA
MeTasNnoB..




MOHATME O KOPPO3UM METAN/IOB U OCHOBHbIE
cnocobbl 3aLmMTbl OT KOppo3uu. Cniasbl
(cTanb, YyryH, AopantomMuHUA, BPOH3a), NX
npumeHeHue B 6bITY U NPOMbILLIIEHHOCTH.

OemoHcTpauum

O3HakomieHne ¢ obpa3Lamm MeTansios U
CNNaBoB, UX GU3NYECKMMM CBOMCTBAMMU.
Mogenn KpUCTananyeckmx peLléTok
MeTannos..

BugeomaTtepumanbl: KOPPO3UA METANNOB.

NabopaTopHble U NPaKTUYECKue

pabotbl

JlabopamopHsie ornbimeoi:

O3HakomsieHMe ¢ obpasLamu cniasos
MeTaNNoB..

3aBMCMMOCTb CKOPOCTU PeaKLMn MeTanna ¢
KMCNOTOM OT NPUpPOAbl MeTanna.

BoiyucneHusa
— M0 YPaBHEHUAM XMMUYECKUX PeaKLMii, ecan
OAVH U3 peareHTOB COAEPXKUT NpUmecH

6 XapaKTepun3oBaTb 0b6wue cnocobbl Nnony4eHma
MeTannoB..

6 Cneposatb npasuiam besonacHow paboTbl B
nabopaTtopum Npu UCNONb30BaHNUU
XMMUYeCKol nocyabl n 060opyfoBaHUA.

6 Mpon3BOANTL BbIYUCAEHUA MO XMMUYECKUM
YPaBHEHUAM.

6 Mcnonb3oBaTh NPU BbINOJHEHWUM Y4eBHbIX
334aHUI TEKCTbI y4ebHMKa, CNPaBOYHbIe
maTepuansl (Meproauyeckyto cuctemy
XnMmuuyeckumx anemeHTos . U. MeHgeneesa,
TabanLy pacTBOPUMOCTU KUCNOT, OCHOBAHMUM
W coneit B BOAe, 3NEKTPOXUMUYECKUI pAL,
HanpAXKeHWt MeTanios).

6 cnonb3oBaTb NpPU BbINOHEHUW YYEOHbIX
3aZ,aHUI U B NpoLiecce UccnesoBaTeNbCKoM
OeATeNbHOCTU HAay4YHO-NONYNAPHYIO
INTEPaTYPy XMMUYECKOTO COAEPIKAHUA,
CMpaBOYHble MaTepuasbl, pecypcbl
MHTepHeTa




lpodonxceHue mab.

Tema 8. BaxkHelLuMe MeTannNbl U
UX coeauHeHunsa
(16 4)

LLlenoyHble meTannol. NonoxxeHve 8
Mepuoanyeckomn cucteme XMMMYECKUX
anemeHToB [1. . MeHaeneesa, cTpoeHune
atomoB. HaxoxaeHuve B npupoge.

6 O6bACHATL 06LLME 3aKOHOMEPHOCTU B
M3MEHEHWM CBOWCTB 3/1IEMEHTOB-META/I/IOB B
rpynnax v ux coeguMHeHuni ¢ y4uéTom CTpoeHUs
MX aTOMOB.




MpumepHble Tembl,
pacKpbiBaloLwme AaHHbIN pasgen
nporpammbil,

M KOMYECTBO Y4acoB, OTBOAUMOE
Ha UX u3yyeHune

OcHOBHOE coaepKaHue

OcCHOBHbIe BUAbI AEATENIbHOCTU o6y~|a|ou.|,uxcn




lpodonxceHue mab.

dusnyeckne n xummyeckme CBOMCTBa (Ha
npumepe HaTpusa U Kanua). OKenapl n
rMAPOKCUAbI HAaTpUA U Kanua. NpumeHeHne
LLLeIOYHbIX META/I/IOB U UX COEAMHEHUN.
LLlenoyHo3emesibHble MeTan/ bl MarHui u
KaNbLMI, CTPOEHME aTOMOB. [1oN0KeHne B
Meproanyeckom cucteme XMMMYECKnX
anemeHToB 1. N. MeHgeneesa. HaxoxaeHve B
npupoge. Pusnyeckne n xmmmyeckue
CBOWCTBA. BarkHeNwWw e coeaAnHEHNA KanbLmsa
(oKkeug, rmppokema, conu). ECTKOCTb BOAbI U
cnocobbl eé ycTpaHeHus.

AntomunHnit. MonoxeHue B Mepuogmyeckon
cucTeme Xmmmyeckmx anemenTos [. U.
MeHpeneesa, ctpoeHne aToma. HaxoxaeHne
B npupoge. Pusnyeckne n xummyeckune
cBoncTBa. AMpoTepHble CBOMCTBA OKCUAA U
rmapokcmaa. *eneso. NonoxeHue B
Meproanyeckomn cucTteme XMMMYEeCcKnx
anemeHToB [1. . MeHpeneesa, CTpoeHune
aToma.

HaxoxgeHwe B npupoae. dusmyeckme

6 XapaKTepunsosaTb Gpu3nyeckme u
XMMUYECKME CBOWMCTBA MPOCTbIX BELLECTB
MEeTa/IZIOB U UX COeAMHEeHNI (OKCMA0oB,
rMAPOKCMA0B, coneit), cnocobbl nx
nony4vyeHua, npumeHeHne U 3HavdeHne B
npuUpoae 1 X1U3HU YenoBeKa.

6 PacnosHaBaTb C NOMOLLbIO Ka4YeCTBEHHbIX
peakuuii MoHbl MeTan0B (MarHms,
ANOMUHUA, UMHKA, XKenesa, meau).

6 MnaHMpOBaTb M OCYLLECTBATL Ha NPaKTUKe
XMMUYECKME IKCMEPUMEHTbI, MPOBOAMUTb
HabntofeHWs, AenaTb BbIBOAbI MO
pes3y/sbTaTaM 3KCNepUMEHTa.

6 CnepoBaTtb npaBuiam 6ezonacHom paboTobl B
nabopaTtopuu Npu UCMoAb30BaHNM
XMMMYECKOW nocyabl U 060pyaoBaHUA.

6 MPOM3BOAMTb BbIYMCAEHUA MO XMMUYECKMM
YPaBHEHUAM.

6 BbICTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE 1
YCTHbIEe OTBETbI C ONOPOM Ha UHbOPMALUIO U3
y4ebHMKa 1 CNpaBOYHbIX MaTEPUAOB,
rPaMOTHO MCMO/1b30BaTb U3yYEHHbIN

MOHATUIHBIV annapaTt Kypca XMMuu.




M XMMUYECKMe cBoicTBa. OKcuabl,
rMapoKcuabl n conn xenesa(ll) n
kenesa(lll).

[emoHcTpauum

B3samMmopgeicTeme HaTpus € BOAOMN.
OKpalmnBaHme NJameH MOHaMKM HaTPUA U
Kanwus.

OKpalUMBaHUE NIaMeHN MOHAMU KasibLuA.
B3aMmogeicTene oKcMaa KasbLma ¢ BOLOWN.
BuaeomaTtepuasnbl: ropeHune xenesa B
KUCNOPOAE M XNI0pe.

NabopaTtopHble U MNpaKTUYecKne paboTbl
JlabopamopHsie onbimei:

O3HaKkomieHWe ¢ obpasuamu atoMUHUA U ero
CM/1aBoB.

AmdoTepHble CBOMCTBA MTMAPOKCMAA
ANOMUHUA.

KauecTBeHHble peakLmMu Ha MOHbI Kenesa.
Mpakmuueckue pabomeol:

No 6. YEcTKoCTb BOAbI U MeToAbl e€
yCTpPaHEeHusA.

Ne 7. PeweHne skcnepMmeHTasbHbIX 33434 No
Teme «MeTannbi».

BoiyucneHusa
— M0 YPaBHEHUAM XMMUYECKMX pPeakLuii,
€C/IM OZMH U3 peareHToB AaH B U30ObITKe

6 Mcnonb3oBaTb NPU BbINONHEHUW YYEHHbIX
33JaHW U B NpoLLecce UccnefoBaTeNbCKon
[EeATeNIbHOCTU Hay4YHO-NOMNYAAPHYO
NUTEpaTypy XMMUYECKOTO CoAepKaHus,
CnpaBoYHble maTepuasbl, pecypcbl
MHTepHeTa




lpodonxceHue mab.

WU COAEPKUT NPUMECU; — MACCOBOW 40U
BbIXO4A NPOAYKTa peaKkLmm







OKOH4YaHue
mabi.

MpumepHble Tembl,
pacKpbiBaloLme AaHHbI pa3gen
nporpammbi,

M KOMYECTBO 4acoB, OTBOAUMOE
Ha MX u3yyeHue

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI AEeATENIbHOCTU OGVHaIOIJ.I,MXCﬂ

Pasgen 4. Xumusa n okpyrKawoLas cpeaa (3 v)




Tema 9. BewectBa u matepuanbl
B KU3HM YeNoBeKa
(34)

HoBble MaTepuranbl n TexHonormu. Bewecrsa u
maTepuasnbl B NOBCEAHEBHOM KU3HU
YyesioBeKa. Xumua 1 3g0posbe. besonacHoe
MUCNO/b30BaHWNE BELLLECTB Y XMMUYECKMX
peakuuii B bbITy.

MprpoaHbIe UCTOYHUKKM YINeBOA0OPOA0B
(yronb, npupoaHbIli ras, HedTb), NPOAYKTbI UX
nepepaboTKu, nx ponb B 6bITy 1
NPOMBbILUNEHHOCTH.

OCHOBbI 3KO/IOTMYECKOM FPaMOTHOCTMU.
XMMmyecKoe 3arpsisHeHNe OKpy»KatoLLein
cpeabl (NpesenbHo gonycTumas
KoHUeHTpauus Bewects — MAK). Posib xumun
B peLleHMmM 3KONoTnYecknx npobnem

6 XapaKTepu3oBaTb PO/ib XMW B Pa3IUUHBIX
chepax AeATeNbHOCTU Nt0AEN, OCHOBHbIE
BELLLeCTBa M MaTepuasnbl, NpUMeHAeMble B
M3HWN COBPEMEHHOTO Yesl0BEKa.

606bACHATbL ycnosus 6esonacHoro
MCMNO/Ib30BaHMUSA BELLECTB U XMMUYECKUX
peakumii B bbITy.

6 AHaNM3MpPOBaTb U KPUTUYECKM OLLEHWBATD
MHGOPMaLMIO O BAUAHUM MPOMBbILLIEHHOCTH,
Ce/IbCKOTO X03AMCTBA, TPaHCNopTa U Ap. Ha
COCTOSIHWE OKPY’KatoLLLen cpeabl.

6 YMeTb OKa3blBaTb NEPBYHO NOMOLLb MpU
XUMUYECKUX OXKOFax U OTPaBAEHUAX.

6 MpuHMMaTbL yyacTue B obCyaeHUN npobnem
XMMWYECKOM U 3KONOTMYEeCcKon
HanpaBAeHHOCTH, BbICKa3blBaTb COBCTBEHHYIO
nosuumio no npobneme u npegnaratb
BO3MOXKHble NyTH eé pelueHna




