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Pabouas nporpamma no XMmMmnm Ans oby4yaroLLMXCA C 3a4ePKKON NCUXMYEcKoro pa3suTtus (aanee — 3MP)
Ha YpOBHE OCHOBHOrO 06Lero ob6pasoBaHMA COCTaB/IeHA B COOTBETCTBUM C:

- depepanbHbIM rocyaapcTBEHHbIM 06pa3oBaTeIbHbIM CTaHAAPTOM OCHOBHOrO 06Lero o6pasoBaHms
(Mpuka3 MunnpoceeleHna Poccun ot 31.05.2021 r. Ne 287, 3apernctpmposaH MUHUCTEPCTBOM
tocTuunmn Poccuinckoin ®eaepauymm 05.07.2021 r., per. Homep 64101) (ganee — droc 000),

-MpumepHON aganTMpoOBaHHON OCHOBHOM 06pa3oBaTe/IbHOM NPOrPamMMOn OCHOBHOIO obLLero
06pa30BaHMA 06YUAIOLLMXCA C 3a4EPHKKOM NCUXMYECKOrO Pa3BUTKS,



-MpumepHoit paboueit nporpammsl yuebHoro npeameta «Xumusa» (6a3osbiii ypoBeHb COOPHUK
nporpamm Kypca XMMmUn K yuebHUKam xmmmm astopos .E.PyasuTtuca, d.M.denbgmaHa ans 8-9 knaccos),

-MpumepHON NporpaMmmon BOCNUTAHUA 0ByYatoLWMXca NpY Noay4eHMM OCHOBHOMO 06Lwero
06pa3oBaHmA, C y4eTOM pacrnpesesieHHbIX NO Kaccam NpoBepseMblx TPebOBaHWUM K pe3yibTaTam
OCBOEHMA OCHOBHOM 06pa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO obLero obpa3oBaHUA U 3/IEMEHTOB
CoAEpPKAHMA, NPEACTaBAEHHbIX B YHUBEPCAIbHOM KogMbUKaTope No XMmum,

-KoHuenuum npenoaasaHuna yuebHoro npeameta «Xrumua», B 06pa3oBaTesibHbIX opraHusaumax PO,
peanusyloLmnx oCHOBHble 06Leobpa3oBaTe/ibHble NPOrpaMmsi.

O6Lwan xapakTepUCcTUKa y4ebHOro npegmerta «Xumua»

YuebHbI npegMeT «Xumma» BXoauT B NnpegmeTHyto o6aacTtb «EcTecTBeEHHOHay4YHble NnpeaMeTbi». B
cUCTeMe ecTecTBEHHOHay4YHOro 06pa3oBaHUA XMMUA KaK y4ebHbIi npeamMeT 3aHMMaEeT BarKHOe MecTo B
No3HaHWMM 3aKOHOB NpUpPoabl, GOPMUPOBAHMUN HAYYHOW KapTUHbI MMPA, CO343aHUN OCHOBbI XMMMUYECKNX
3HaHWUIN, HEOOXOANUMbIX ANA NOBCEAHEBHOM }KU3HU, HABbIKOB 340POBOro M 6e30MacHOro A5 YesioBeKa u
OKpYy*KatoLen ero cpeabl 06pasa XKM3HU, a TaKKe B BOCNUTAHUM IKONOTMYECKOM KyAbTYpbl.

YcnewHocTb N3y4eHnA XMMUKN CBA3aHa C 0BAAJEHMEM XMMUYECKUM A3BIKOM, COBAtOAEHMEM NpaBUA
6e30nacHoOM paboTbl NPU BbINOJHEHUM XMMUYECKOTO 3KCMEPUMEHTA, OCO3HAHNEM MHOTOUYUCTEHHbIX
CBA3EN XMMUU C APYTMMM NPeaMeTaMM WKObHOMO Kypca.

Mporpamma BKAtOYAET B ce651 OCHOBbI HEOPraHNYECKOM U OpraHnYeckoi xummn. FaBHOM naeemn
Nporpammbl ABNAETCA cO34aHMe 6A30BOro KOMMAEKCA OMNOPHbIX 3HAHWI MO XMMUU, BbIPAXKEHHbIX B
dopme, COOTBETCTBYHOLLEN BO3PACTY 0OyUatoLWmMXCca 1 nx ocobbim 06pa3oBaTeibHbIM NOTPEOHOCTAM.

B coaepkaHnM gaHHOro Kypca npeacTaB/ieHbl OCHOBOMOAratolmMe XMMMYecKkne TeopeTnyeckmne
3HaHWA, BK/OYAtOLWME N3YYeHMe COCTaBa U CTPOEHMWA BELLECTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOEHMUS,
NPOrHo3MpoBaHMe CBOMCTB BELLECTB, MCCAeA0BaHNE 3aKOHOMEPHOCTEN XMMMYECKUX NPeBpaLLEeHUid 1
nyTen ynpasieHUs UMM B LLeNIAX NOSyYeHUn BELLECTB MU MaTepuasios.

TeopeTnyecKyo OCHOBY U3YYEHMA HEOPraHNYECKOM XMMUW COCTaBIAET aTOMHOMOJIEKY/IAPHOE YYeHue,
Mepuoamnyeckuii 3akoH .M. MeHaeneesa ¢ KpaTKUMU CBEAEHMAMM O CTPOEHUN aTOMa, BUAAX
XMMUYECKOW CBA3M, 3aKOHOMEPHOCTAX MPOTEKaHNA XMMMUYECKUX PeaKLUii.

B M3y4eHUU Kypca 3HaUNTeNbHAA POb OTBOAUTCA XMMUUYECKOMY 3KCNEPUMEHTY: MPOBEAEHUIO
NPaKTUYECKMX M 1abopPaTOPHbIX PaboT, ONMCaHUI0 PE3YILTATOB YYEHUYECKOTO IKCMEPUMEHTA,
cobntogeHno HopM 1 NpaBun 6esonacHoi paboTbl B XMMUYECKOW nabopaTopuu.

Peanusauma gaHHOM Nporpammbl B npouecce obyyeHns no3soauT obydatowmmes c 3MP ycBouTb
K/IloUYEeBble XMMUYECKME KOMNETEHLMMN M MOHATb POJIb U 3HAYEHNE XMMUN CPeamn APYrMX HayK O

npupoge.

MN3yyeHne xummum cnocobcTeyeT GopMUPOBAHUIO Y 0OYUHAIOLLMXCA HAYYHOrO MMPOBO33PEHMUA, OCBOEHUIO
obLLeHayYHbIX MeToh0B (HabntoaeHue, USMepPEHNe, SKCNEPUMEHT, MOLEIMPOBAHME), OCBOEHUIO
NPaKTUYECKOro NPUMEHEHMA HaYYHbIX 3HAHWIM, OCHOBAHHOIO Ha MeXNpeaMeTHbIX CBA3AX C NpegMeTamm
«OKpyKatowmn mnp», «dunsmnka», «buonorua», «feorpadpuar», «Matematnka» n popmupyet
KOMMNeTeHUMU, HeobxogMmble ANA NPOLAOAKEHMA 06pa3oBaHUA B 061aCTU eCTECTBEHHbIX HayK.

MN3yyeHne xumum cnocobcTByeT pas3BuTHIo y obydatowwmxcs ¢ 3MP npocTpaHCTBEHHOro BOOOpaxKeHus,
GYHKUMOHANbHOM rPamMOTHOCTM, YMEHWA BOCNPUHMMATDL M KPUTUYECKM aHaIM3UPOBaTb MHPOPMaLLUIO,
npeacTaBAeHHYO0 B Pa3nYHbIX Gopmax. 3HaUMMOCTb NpeameTa 414 Pa3BUTUA KU3HEHHOM



KomneTeHuun obydatowmxca ¢ 3MP 3aKka04aeTca B YCBOEHUM OCHOBbI XMMMYECKUX 3HAHUM,
HeoBXoAMMbIX A5 NOBCeAHEBHOM KM3HW; HAaBbIKOB 340P0BOro 1 6e30MacHOro A/s Ye0BeKa 1
OKpY*KatoLel ero cpeabl 06pasa KunsHu; GoOPMMPOBAHMM IKONOTUYECKOW KYAbTYPbI.

Mporpamma oTpakaeT cogep:kaHue obydyeHma npeameTty «XumMmmnsa» ¢ y4eTom ocobbix ob6pasoBaTenbHbIX
noTpebHocTen obyyatowmxcs ¢ 3MP. OBnageHne y4ebHbIM NpegmeTom «XMmus» npeacrasnaer
onpeaeneHHyo TpyAHOCTb AnA obyyatowwmxca ¢ 3MP. 3To cBA3aHO ¢ 0COBEHHOCTAMM MbICAUTEIbHOM
OeATeNbHOCTUN, NEPUOANYECKUMM KONebaHUAMM BHUMAHUA, MasibiM 06BEMOM NaMATH,
He[0CTaTOYHOCTbIO 06LLero 3anaca 3HaHUM, MOHWMKEHHbIM MO3HaBaTE/IbHbIM MHTEPECOM U HU3KUM
YPOBHEM pPEYEBOro Pa3BUTUA.

[na npeogoneHnsa TpyAHOCTEN B U3ydyeHUM yuebHOro npeameTa «Xmumua» Heobxoanma aganTaums
obbema 1 XxapaKkTepa yuebHOro matepuana K nosHasaTe/ibHbIM BO3MOXHOCTAM AaHHOM KaTeropumn
0byualoLLmMXCA, Y4ET UX 0COBEHHOCTEN Pa3BUTUA: UCMO/Ib30BaHNE aIf0PUTMOB, BHYTPUNPEAMETHbIX U
MeXNpeameTHbIX CBA3eN, NOCTENEHHOE YC/IOXHEHNE M3yYaeMoro matepuana.

Mpn U3yyeHnn xmumumn H806XOAMMO OCyLWeCTB/NIATb B3aMMOAEﬁCTBMG Ha I'IOI'IMCEHCOpHOVI OCHOBe.

TeopeTUYecKknit matepuran n3y4yaeTca B NPOLLECCE NPAKTUYECKON AeATEeNbHOCTU. BO3MOXKHO BblaeneHne
OTAE/IbHbIX YPOKOB Ha pelleHne 3a[a4 B CBA3M CO C/I0XKHOCTbIO aHa/iM3a TeKkcTa obyyatowmmmcs c 3MP.
OpraHMYyecKkoe egMHCTBO NPaKTUYECKOM U MbICAUTENIbHON AeATeNbHOCTU 0OYYaoLWMXCA Ha YPOKaXx
XUMUK cNocobCTBYET NPOYHOMY M OCO3HAHHOMY YCBOEHMIO BA3NCHBIX XMMUYECKUX 3HAHUI U YMEHWIA.
Ocoboe BHMMaHMeE NPU U3YYEHUN XUMUWN YLENAETCA U3YYEHUIO KCKBO3HbIX» NOHATUI U GOPMUPOBAHULIO
HaBblKa CTPYKTYPMPOBAHMA MaTepuana.

Llenn 1 3agaun nsydeHua yyebHoro npeameta «Xumma»

O61wme uenm nsyyeHuns yyebHoro npegmera « Xumua» npeacrasneHbl 8 MpumepHoi paboyeit
nporpamme OCHOBHOro obuiero o6pasosaHuna. OHM aKTyaIM3MPOBaHbI C YY4ETOM HOBbIX MPUOPUTETOB B
cucTeMe OCHOBHOTO 06LLero o6pasoBaHmWsA, HanpaBAeHHOCTU 0BYyYeHUs Ha pa3BUTME U CAaMOPa3BUTUE
NIMYHOCTU, GOPMMPOBAHNE €€ UHTENNEKTA M 0bLLelt KynbTypbl. OBydyeHne YMEHUIO YUNTLCA U
NpPoAoKaTh CBOE 06pa3oBaHME CAMOCTOATE/IbHO B HACToALLEe BPeMA ABAAETCA O4HOW U3 BasKHEMLLNX
bYHKUMIA yuebHbIX NPeaMEeToB, B TOM YMCIE U «XUMUUY»,

Ona obyyatowmxca ¢ 3P, Tak e, Kak U 419 HOPMATUBHO Pa3BMBAIOLLMXCA CBEPCTHUKOB, OCBaNBAIOLLMX
OCHOBHY0 06pa3oBaTe/ibHY0 NPOrpaMmmy, AOMUHUPYIOLLEE 3HAYeHNe NPMOBPETAOT TaKUE LeN, KaK:

* PopMMpPOBAHNE MHTENNIEKTYA/IBHO PA3BUTOMN IMYHOCTH, FTOTOBOM K COTPYAHNYECTBY,
CaMOCTOATE/IbHOMY NMPUHATUIO peLleHUi, CNOCOHBHOM afanTUPOBaTbCA K BbICTPO MEHAOLWMMCA
YCNOBUAM KU3HU;

* HaNpPaBAEHHOCTb 0BYYEHUA HA CUCTEMATUYECKOE NPUOBLLLEHME YYALLMXCA K CAMOCTOATE/IbHOM
Nno3HaBaTe/IbHOMN AeATeNbHOCTUN, HAaYyYHbIM M MPAKTUYECKMM MEeToAaM NOo3HaHMA, GOPMUPYIOLLMM
MOTUBALMUIO M Pa3BUTUE CNOCOBHOCTEN K XMMUU;

= obecneyeHne yCA0BUA, CMOCOBCTBYIOLLMX MPUOBPETEHNIO 06YYatOLWMMKCA ONbITa Ppa3Ho06pa3HOM
AeATe/IbHOCTM, MO3HAHUA M CAaMOMO3HAHUA, KNOYEBbIX HAaBbIKOB (KNHOUYEBbIX KOMMETEHLMIA), MMEOLWMNX
YHMBEpCa/ibHOe 3HaYeHUe A/1A PA3/INYHbIX BULOB AeATEIbHOCTH;

" q)OpMVIpOBaHVIe YMEHMﬁ 06BACHATL U OUEeHUBATb ABIEHNA OKpPYyXakowero mmpa Ha OCHOBaHUn 3HaHWUM
M onbiTa, NOZIy4EeHHbIX NPU U3YHEHUUN XUMUMN,



= bopMmnpoBaHMe y 0B6yYaoLLMXCA 'YMaHUCTUYECKUX OTHOLLIEHWUIM, NOHUMAHUA LEHHOCTU XUMUYECKUX
3HaHWI ANA BblIPabOTKU 3KOJIOTMYECKN Le1ecoobpasHOro noseaeHus B 6bITy U TPYA0BOM A€ATENbHOCTU
B LLeNIIX COXpaHeHMA CBOEro 340p0BbA M OKPYKatolLel NpupoaHOoi cpeabl;

* Pa3BUTME MOTMBALMM K 0BYYEHUIO, CMOCOBHOCTEN K CAMOKOHTPO/THO M CAMOBOCTIMTAHMIO HA OCHOBE
YyCBOEHMUs 0bLe4enoBeYeCcKnX LLEHHOCTEN, FOTOBHOCTU K OCO3HAHHOMY Bblbopy npodunsa n
HanpaB/fIeHHOCTU AanbHenwero obyyeHums.

Kypc HanpaB/ieH Ha pelleHue cieayolWmx 3aaad, obecneynBaloWwmx peaansaymuio TMYHOCTHO-
OPUEHTUPOBAHHOIO N AeATeNbHOCTHOrO NOAX0A0B K 06yYeHUIo Xumumn obyvatowmxca ¢ 3P Ha yposHe
OCHOBHOTO obLiero obpasoBaHus:

* bopMMpPOBaHME NEePBOHAYANbHbIX CUCTEMATU3MPOBAHHbIX MPEACTaBAEHNI O BELWeCTBaXx, UX
npeBpaLLeHNAX 1 NPAKTUYECKOM NPUMEHEHUM; OBNaAeHNE NOHATUMHbBIM annapaToMm U CUMBOIMYECKUM
A3BIKOM XUMUW;

* OCO3HAHME 0OBEKTUBHOM 3HAYMMOCTN OCHOB XMMNYECKOMN HayKM KaK 061aCcTn COBPEMEHHOTO
€CTeCTBO3HAHUA, XMMUYECKUX NPeBPALLEHNIA HEOPraHUYECKMX M OPraHUYECKMX BELLECTB KaK OCHOBbI
MHOTUX SIBIEHUI }KMBOW U HEXMBOW NpUpoabl; yraybieHne npeactaBneHUn 0 MaTepmnaibHOM eANHCTBE
MWP3;

" OBN1lageHne oCHOBamMm XMMUYECKO rPamMmoOTHOCTU: CNOCOBHOCTbIO dHaNn3npoBaTb n 06BHEKTMBHO
oueHnBaTb XU3HEHHbIE CUTYaLU MUK, CBA3AHHbIE C XMMMEVI, HaBblKamm 6e30MacHoro O6paLLI,EHMF| C
BelwecTtsamm, UCNoJsibyembiMmn B I'IOBCELI,HEBHOVI XKN3HU; YMEHNEM aHANN3NPOBATb U NZ1IAHNPOBATbL
aKoJsiormyeckun besonacHoe noseageHume B UeNAxX CoOxXxpaHeHnAa 340p0BbA U OKDY)‘KaIOLLI,EVI cpeapbl;

* bopMMpPOBaHME YMEHUIN YCTaHaBIMBaTb CBA3U MEXAY PeasibHO HabntogaemMbiMU XMMUYECKUMUN
ABEHMAMM U NpoLEeccamm, MPOUCXOAAWNMU B MUKPOMMPE, OBBACHATL NPUUYMHBI MHOTOOBpasns
BelLLeCTB, 3aBUCMMOCTb X CBOWCTB OT COCTaBa U CTPOEHUA, a TaK}Ke 3aBUCMMOCTb NPUMEHEHMA BELLECTB
OT WX CBOWCTB;

* NpruobpeTeHMe OnbiTa UCNOJIb30BaHUA Pa3INYHbIX METOA0B M3yYeHUs BellecTs, Haba4eHNA 33 UX
npespaLleHNAMN NPU NPOBEAEHUN HECNOMKHbIX XUMUUYECKUX SKCMEPUMEHTOB C UCMO/Ib30BaHNEM
nabopaTtopHoro obopyaoBaHus U NpMbopos;

. d)OpMVIpOBaHVIe I'IpE,CI,CTaBl'IEHMﬁ 0 3HAYEHUUN XMMUNYECKOM HayKu n peleHnn coBpemMeHHbIX
9KO/I0rn4YeCKmnx npo6neM, B TOM 4yucne B npenorspalleHnn TEXHOFreHHbIX U 3KO/TOTMYECKNX KaTaCTpOd).

OcobeHHocCTH 0T6opa M aaantauunm YHE6HOFO mMaTepuana no xmummun

Ob6yyeHune yyebHOMY NpegMeTy «XMMUA» HEOBXOANMO CTPOUTL Ha CO34aHUN ONTUMAJbHbIX YCI0BUIA
A1 YCBOEHMA NPOrpaMMHOro matepmana obydatowmmucs c 3MP. bosblioe BHUMaHWE AOSIXKHO ObITb
yaeneHo otbopy yuebHOro matepmana B COOTBETCTBMM C MPUHLMUNOM AOCTYNHOCTU MPU COXPAHEHUM
o6Lero 6a3oBoro yposHA. OH JO/IKEH MO coAepKaHMo U 06bemMy BbITb 34aNTUPOBAHHBIM A5
obyyatowwmxca c 3MP B coOTBETCTBMM C UX 0COObIMM 0Bpa3oBaTelbHbIMK NOTpebHoCcTAMMU. CnenyeT
061erynTb oBRageHNe matepuanom obydatowmmmca ¢ 3MNP nocpeacTBOM ero AeTabHOro 06bACHEHUSA C
CUCTEMATUYECKMM NMOBTOPOM, MHOTOKPATHOM TPEHMPOBKOM B MPUMEHEHWUN 3HAHUI C UCMO/Ib30BAHNEM
NPMEeMOB aaropUTMM3aLLMN U BM3YasibHbIX ONOP, 0OYYEeHUA CTPYKTYPUPOBAHUIO MaTepuana.

Bonbluoe 3HaYeHne s NOSHOLEHHOIO YCBOEHMS y4ebHOro matepmana MMeeT onopa Ha
MeXKnpeameTHble CBA3U BONPOCOB, M3y4aeMbIX B AaHHOM Kypce, C TaKUMK yu4ebHbIMM NpeameTamm Kak
«leorpaduan», «dusmka», «bronorua». Mo3Bonss paccMaTpmBaTb OAMH U TOT Ke y4ebHbIi MaTepuan ¢



pa3HbIX TOYEK 3PEHUA, MEKNPEAMETHbIE CBA3M CMNOCOOCTBYIOT €ro AyyluemMy OCMbIC/ieHUo, bonee
NPOYHOMY 3aKPENAEHUIO NOSYYEHHbIX 3HAHUM U NPAKTUYECKUX YMEHWA.

Mpy NOATOTOBKE K YPOKaM y4yuUTe b AO/IKEH NPesycMoTpeTs GOpMUPOBaHME Y 06YYaIOLLMXCA YMEH U
aHa/M3MpPOBaTb, CPAaBHMBATL, 0606LaTb N3yYaemblii maTepuan, NAaHMPOBaTb NPEACTOALLYIO paboTy,
OCYLLECTBAATb CAMOKOHTPO/1b. HE06X0AMMO NOCTOAHHO CAeAUTb 33 MPABUIbHOCTbIO PeYeBoro
odopmneHuns BblCKasbiBaHMIN 0byyatowwmxca ¢ 3MP.

B cBA3M c 0cOBEHHOCTAMM NoBeAEHUAN AeATeNbHOCTM 0bydatowmxca ¢ 3MP (pacTopMOrKEHHOCTb,
HEeopPraHM30BaHHOCTb) HEOOXOAMM CTPOMKANLINIA KOHTPOb COBNIOAEHUA NMPABUA TEXHUKM 6E€30NaCHOCTH
npu nposegeHnmn nabopaTopHbIX PaboT B XMMMUYECKOM KabuHeTe.

Buapbl aeatenbHoctn obydatowmxcs ¢ 3MP, obycnosieHHble 0cobbiMmn 06pa3oBaTe/IbHbIMU
noTpebHocTAMM 1 obecneynBatoLme OCMbIC/IEHHOE OCBOEHWNE CoAepKaHUn obpa3oBaHuMA No NpegmeTy
«Xnmma»

CoaepKaHue BMaoB aeatenbHocTM obydarowmxca ¢ 3P Ha ypoKkax XuMmuu onpeaennetca nx ocobbimm
obpaszoBaTenbHbIMK NOTPebHOCTAMM. MoMUMO LWIMPOKO ncnoabayembix 8 OO OO0 oblmx ana Bcex
0by4atoLWMXCA BUAOB AEATENbHOCTM CleayeT YCUNUTb BUAbI AEeATENbHOCTH, cneunduyHble ana AaHHOM
KaTeropuu obyyatowmxca, ana obecneyeHUA OCMbICIEHHOIO OCBOEHMA CoAepKaHUA obpa3oBaHMA No
npeamMeTy: YCUNEHNE NPeaMETHO-NPAKTUYECKON AeATEeNbHOCTU C aKTUBM3ALMEN CEHCOPHDIX CUCTEM;
YepeLoBaHWE BUOOB AeATENIbHOCTU, 3a4ENCTBYIOLLMX PA3/INYHbIE CEHCOPHbIE CUCTEMbI; OCBOEHME
MaTepuana c Onopon Ha aIrfoPUTM; KNOLLAFrOBOCTbY» B U3YYEHUN MaTepuana; UCNosib3oBaHue
AOMNOIHUTENbHOM BM3YanbHOM onopbl (NaaHbl, 06pasLbl, cxembl, WabAoHbI, ONopHble Tabavubl). Ana
pa3BuTuA y obyyatowmxca ¢ 3MP ymeHua genatb BbiBOAbl, POPMUPOBAHUA TPAMOTHOIO pe4eBoro
BbICKa3blBaHWA HEOBXOAMMO MCNO/Ib30BaTb ONOPHbIE C10Ba M Kauwe. Ocoboe BHUMaHWe cneayeT
YAENUTb OOYYEHUIO CTPYKTYPMPOBAHUIO MAaTePMaa: COCTAaBIEHNE PUCYHOUHbIX U BEPOANIbHBIX CXEM,
cocTaBneHune Tabauu, coctaBneHune Knaccudpukaumm ¢ 0603Ha4eHHbIMM OCHOBAHMAMM A5
KnaccuduKaunm 1 HanosHeHNe UX NPUMepamMn un ap.

TemaTuyecKasa n TepmmnHoaormyeckan nekcmka coorsercrayet OO 00O0.

[na obyyatowwmxcsa ¢ 3MP cywecTBEHHbIMU ABAAOTCA NPUEMbl PabOTbl C JEKCMUECKMM MaTepuanom no
npeamety. MNpoBoanTca cneunanbHas paboTa No BBeAEHUIO B aKTUBHbIN C/I0Bapb 0byYaroLwmxca
COOTBETCTBYIOLLEN TEPMUHONOMMU. N3yyaeMble TEPMUHBI BBOAATCA Ha MONMCEHCOPHOM OCHOBE,
ob6s3aTenbHa BU3yanbHasa Nogaep KKa, anropuTmbl paboTsl ¢ onpeseseHMemM, ONOpPHble CXeMbI A/1A
aKTyanusaumm TepmmHonornn. Mecto yuebHoro npegmeta «XuMusa» B y4ebHOM niaHe B cooTBETCTBUM C
denepanbHbIM rocyfapcTBeHHbIM 06pa3oBaTebHbIM CTaHAAPTOM OCHOBHOTIO 06LLero ob6pasoBaHma
y4YebHbIN NpeaMmeT «XMMUA» BXOAMT B NpeameTHYto o61acTb « EcTecTBEHHOHAy4YHble NpeaMeTbI» U
ABnseTca obasaTeNibHbIM g5 M3ydyeHUA. Y4ebHbIM NaaHOM Ha eé nsyyeHue otseseHo 175 yyebHbix
YacoB —no 34 B Hefento B 8 M 1 24 B9 Knaccax cooTBeTcTBEHHO. ConeprkaHne yuebHoro npeameta
«Xumunar», coorsetcteyeT PrOC 00O, paspaboTaHo ¢ yyeTom MNprmepHO OCHOBHOM 0bpa3oBaTebHOM
nporpammbl OCHOBHOrO 0bLero o6pasosaHua no yuebHomy npeameTy «XMMMUA», COOTBETCTBYET
MpumepHOM afanTMPOBaHHON OCHOBHOM 06pa3oBaTeIbHOM NPOrpamme OCHOBHOTO 0bLero
06pa3oBaHKUA 0byyatoWwmxca ¢ 3a4ePKKOM NCUXMYECKOTO Pa3BUTHUS.

MecTo yyebHoro npegmeta «Xvmua» B yuebHOM naaHe

B cooTseTcTBuUM ¢ DeaepanibHbIM rocyaapcTBeHHbIM 06pa3oBaTe/ibHbIM CTaHAAaPTOM OCHOBHOIO 06LLero
06pa3oBaHMA yuebHbI npeameT «XMmna» BXoamuT B npeameTHyto obnactb «EctecTBeHHOHayuHble
npegmeTbl» U ABNAETCA 0653aTe/IbHbIM A/1A U3YUYEHUS.



YyebHbIM NNaHOM Ha eé usyyeHue otBeeHo 175 yyebHbix YacoB —no 34 B Hegento B 8 M 24 B9
K/1accax COOTBETCTBEHHO.

CoaepkaHue yyebHoro npeameTta «Xummar», coorsetctayetr ®rOC 000, paspaboTaHo ¢ yyeTom
MprmepHOM OCHOBHOM 06pa3oBaTeIbHOM NPOrPaMmbl OCHOBHOTO 0bLLero obpasosaHmA No ydebHOMY
npeameTy «XmMmusa», COOTBETCTBYET [pumepHO aganTMpoBaHHOM OCHOBHOM obpasoBaTesibHOM
nporpamme OCHOBHOTO 06LLero 06pa3oBaHNA 0ByYatoLLMXCA C 334 PHKKOM NCUXMYECKOTO Pa3BUTUA.

CopepaHune yyebHoro npegmeta, Kypca

XNMMUA (8 knacc)

34yBHea./105uBrog,

Tema 1. NepBoHayYaNbHble XMMUYECKME NOHATUSA (28 u)

MpeameT XMMUKU. XMMUA KaK 4acTb eCTeCTBO3HaHMA. Be-LiecTBa 1 X CBOMCTBA. YMCTble BELLECTBA U
cmecu. Cnocobbl OYUCTKM BELLECTB: OTCTaMBaHUe, GUAbTPOBaHWE, BbINAapuUBa—HMeE, KPUCTANIM3aALMA,
anctunnaums, xpomatorpaduma. Pusnyeckne n xXummnyeckune aBneHus. Xumudeckue peakumm. MNpusHaku
XMMWYECKUX peakL i U YCN0BUA BO3HUKHOBEHMA U TEYEHNA XUMUYECKUX PEaKLUNA.

ATOMbI U MONEKYbI. BelecTBa MONEKYNAAPHOTO N HEMO-/IEKYNAPHOIO CTPOEHUA. KauecTBEHHbIN U
KOJINYECTBEHHbI COCTaB BellecTBa. [1pocTblie U CNOXHbIE BellecTBa. XMMUYEC—KUIA 3/1eMeHT. A3bIK
XUMUU. 3HAKN XMMUYECKUX SN1EMEHTOB, XMMUYEeCKMe Gopmy/ibl. 3aKOH MOCTOAHCTBA COCTABA BELLECTB.

ATOMHan egmMHULA maccbl. OTHOCUTEIbHAA aTOMHAA U MONIEKYAAPHaa maccbl. KoanyecTso BeLLecTBa,
monb. Monap-Haa macca.

BaneHTHOCTb XMMUYECKUX anemeHToB. OnpeaeneHne Ba—1eHTHOCTU 31eMEHTOB MO GOPMYIam UX
coenHeHuni. CoctaB-1eHMUE XMMUYECKUX GOPMYA NO BaEHTHOCTM.

ATOMHO-N\OﬂEKynﬂpHOE yyeHue. 3aKoH COXpaHeHNA maccCbl BEWECTB. Xnmumyeckune YpPaBHEHUA.
K/'IaCCMd)VIKaLJ,MFI XUMUN-YECKNX peaKu,Mﬁ MO YNUCny n CoCtasy NCXOOHbLIX U MNOSTy4EeH—HbIX BELLECTB.

JemoHcTpauun.

Cnocobbl OYUCTKM BELLECTB: KPUCTANNU-3aLMA, AUCTUANALMA, XpoMaTorpadua.

OnbITbl, NOATBEPKAA—IOLLME 3aKOH COXPAaHEHMA MACCbl BELLECTB.

XMmunyeckne coegMHEHMA KONNYecTBOM BelecTBa 1 monb. Moaenb monapHoro o6bema rasos.
Peakuumu, MANIOCTPUPYIOLLLME OCHOBHbIE MPU3HAKM Xa—PaKTePHbIX PeaKLmi.

NabopaTtopHbie onbITbl.

® PaccmoTpeHMe BeLLecTB € pa3iny—HbIMU GU3NYECKMMU CBOIMCTBAMM.

e PaszpeneHue cmecwm.

* Mpumepbl GPU3NYECKUX AB-TEHUN.

* [TpuMepbl XMMUYECKUX AB-/TEHUA.

e O3HaKom/ieHHne ¢ o6pa3u,aMM NPOCTbIX U CNOXKHbIX BeLWeCTB, MUMHEPANIOB U TOPHbIX NOpPOoA, MeTal/1IoB U
HEeMETANNO0B.



¢ Pa3noxeHne oCHOBHOro KapboHata meau (M).
* Peakuusa 3ameLLeHns meam Keaesom.
MpaKTnyeckne paboTbl

¢ [IpaBuna TeXHUKN Be3onacHOCTM Npu paboTe B XMMmuyec—-Kom KabuHete. O3HaKOMAEHME C
nabopatopHbiM 060pyaOBa-HMEM.

e OYMCTKa 3arpsA3HEHHOMN NOBAapPEHHOM CONN.

PacueTHble 3aa4u. BbluMcneHne oTHOCUTENIbHOWM MOJIEKY-~APHON Macchl BelecTBa no ¢popmyne.
BbluMcneHne MaccoBOM 40N 3N1EMEHTa B XMMUYECKOM coeanHEHUN. YCTaHOBAeHWe npocTeiilei
dbopmy/ibl BelllecTBa Mo MacCoBbIM A0/IAM 3/1€~MEHTOB. BblUMCAEHMSA MO XMMUYECKMM YPaBHEHUAM
Maccbl MM KONMYECTBA BelllecTBa NO M3BECTHOW Macce UM KoAnde-cTBY O4HOMo U3 BCTYNAaoWUX UK
MOIYYaoLLMXCA B PeaKL MM BELLEecTs.

Tema 2. Kucnopoga. lopeHue (6 u)

Kucnopopa. HaxoxaeHue B npupoae. Pnsnyeckne n xumm-4yeckme CBoOMCTaa. MoayyeHne, npuMeHeHue.
KpyrosopoT Kuc-nopoga B npupoge. fropeHue. Okenabl. Bozayx u ero coctas. MegneHHoe okucneHue.
TennoBoit apPeKT XMMUYECKNX peaKk-LIniA.

Tonaneo 1 cnocobbl ero CKUraHua. 3alumMTa aTMOCPepHO-ro BO34yXa OT 3arpAsHEHUN.
JemoHcTpaunn.

MonyyeHune n cobmpaHme KMCAoOpPoaa METOLOM BbITECHEHUA BO34yXa M BOADI.
OnpepeneHune coctaBa BO3ayxa.

Konnekunun HedpTn, KAMEHHOIO Yraa U NPOAYKTOB UX NepepaboTKu.
NabopaTtopHbie onbITbl.

O3HakomneHue ¢ obpasLamm OK-CMA0B.

MpakTnyeckas paboTa.

MonyyeHne n cBOMCTBA KNCAOPOAaA.

PacueTHble 3agaun.

PacueTbl N0 TEPMOXMMUYECKUM YPAB—HEHUAM.

Tema 3. Bogopog, (4 u)

Bomopoa. HaxosxkaeHue B npupoae. dusnyeckme n xumm-yeckme ceoictea. Bogopoa —
BOCCTaHOBUTENb. [MoNlydeHne, NpUMeHeHue.

JemoHcTpaunn.

MonyyeHune Bogopoaa B annapaTte Kunna, nposepka BoA0pPOAa Ha YACTOTY, ropeHne Boaopoaa,
cobupa-Hue BoAOPOAa METOAOM BbITECHEHWA BO34yXa U BOAbI.

NabopaTtopHbie onbITbl.

e Mony4yeHre BOAOPOAA U U3yUYEHME ero CBOMCTB.



¢ BsaumogeiicteBme Bo4OPOAA C oKcuaom meaum (IM).
Tema 4. PactBopbl. Boga (8 4)

Boaa — pactBopuTensb. PacTBopumocTb BelecTs B Boge. OnpeaeneHne MaccoBon 40N PaCTBOPEHHOMO
BewecTsa. Boga. MeToabl onpegeneHnsa cocTasa BoAbl — aHaiM3 U cuHTes. u-3uyeckune u
XMMMYECKME CBOMCTBA BoAbl. Boaa B npupose 1 cnocobbl ee o4MCTKM. KpyroBopoT BoAbl B NpUpoae.

JemoHcTpaunn.

AHanns Bogbl. CMHTE3 BOAbI.

MpaKTuyeckas pabora.

MpurotoBaeHne pacTBOPOB COJEM C ONpeaeneHHON MacCoBOM A0/el PAacTBOPEHHOTO BELLLeCTBa.
PacueTHble 3agaun.

HaxosaeHne maccoBoit 40N pacTBO—~PEHHOrO BelllecTBa B pacTsope. BbluncneHne macchbl
pacTBO-pPEHHOrO BeLLecTsa U BOAbl A1 NPUTOTOB/IEHNA PacTBOpa on-peaeNeHHON KOHLEHTpaLUuun.

Tema 5. KonnyeckTBeHHbIE OTHOLWEHUSA B XMMKUU (8 u)

3aKoH ABorap,po. MOﬂﬂprIVI 06bem rasoB. OTHOCUTENb—HAA MNJIOTHOCTb ra3oB. O6bEeMHbIe OTHOLEHUA
rasos Npu XxmM—-Mun4yecCkunx peakuymax.

PacuyeTHble 3agaun.
O6bemHble OTHOLLEHMA ra3oB npn XM—-Mn4eCKknx peakymax.

BbluMCAEHMA NO XMMMUYECKMM YPaBHEHUAM Macchl, 06b-emMa M KoMYecTBa BeLLecTsa 04HOro 13
NPOAYKTOB PEaKLMKM No MAacce MCXOLAHOrO BeLecTsa, 06bemMy UAN KOMYECTBY Be-LLEeCTBa, COAEPKaLLEero
onpegeneHHyo 400 NPpUMecei.

Tema 6. BarkHelLMe Knaccbl HEOPraHNYeCcKUxX coeamnHeHuni (15 u)

Okcunapbl. Knaccndpunkauma. OCHOBHbIE U KUCIOTHbIE OKCU—-Abl. HomeHKnaTypa. Pusmdeckme un
XMMUYecKne ceoncTga. MonyyeHune. NMpumeHeHue.

OcHoBaHwus. Knaccudumkauma. HomeHknatypa. dusnyec-Kkue n xuMmmn4yeckme cBoicTea. Peakums
HeWTpanusaymu. Mo-nyveHue. MNpumeHeHue.

Kucnotbl. Knaccuopurauma. HomeHknatypa. dusmyeckme n xuMmnyeckme CBOMCTBA. BbITeCHUTENbHbIV pAas,
meTtannos H. H. beketosa. lNpumeHeHue.

Conn. Knaccudpukaums. HomeHknatypa. Pusmyeckne n xummyeckune csoinctsa. Cnocobbl nosyveHmn
conei.

leHeTUYecKan CBA3b MeX Ay OCHOBHbIMM KNAacCaMu HEOP—-FaHUYECKUX coeanHEHUI. [leMOoHCTpaLmu.
3HaKOMCTBO C 06pa3LLaMM OKCMAOB, KUC-/I0T, OCHOBaHUI U conel. HelTpanunsaums Wwenoum KUCNoTon B
NPUCYTCTBUM MHAMKATOPA.

NabopaTtopHbie onbITbl.
e [leiicTBME KMCAOT Ha MHAMKATOPbI.

e OTHOLWEHWE KMUCAOT K MeTan/ilam.



¢ B3anmogaelicTemne KMCA0T C OKCUAAMMN METANIOB.

¢ CBOICTBA PAcCTBOPUMbIX M HEPACTBOPUMBIX OCHOBaHMWIA.

¢ B3anmopeicTeune LWenoyen c KUCaIoTamu.

¢ B3aumoaencTeme HepacTBOPUMbIX OCHOBAHMIM C KUCNOTaMMU.
¢ PasnoxeHue ruapokcuaa meau (Il) npu HarpesaHum
MpaKtnuyeckan pabora.

PelleHune aKcnepmMMeHTabHbIX 3a—A4a4 N0 Teme «BaxHelwuree Knaccbl HEOPraHMYecKmx
coeiHEe—~HUNY.

Tema 7. Nepnoamyeckunin 3aKoH 1 nepmogmyeckas cuctema XmuMmnyeckumx anementos . . MeHgeneesa.
CtpoeHune atoma (12 u)

MepBble NONbITKM KnaccudMKaLUnUmM XMMUYECKUX 31eMeH~TOB. [TOHATUE O rpynnax CXoAHbIX 3/1IEMEHTOB.
Mepuoaunyeckuii 3akoH . . MeHaeneesa. Meprnognyeckas Tabimua XMMUYeC—KnUX 3/1eMeHToB. pynnbl
n nepuoapbl. KOPOTKMIA U AUHHbBIN BapuaHTbl Nepuoanyeckon Tabanupl. 3HayeHMe nepmoauyec—Koro
3aKoHa. *KunsHb n geatenoHocts . V. MeHgeneesa.

CtpoeHune atoma. CocTaB aTOMHbIX A4ep. DNeKTpoHbl. M3oTonbl. CTpoeHWe 3NeKTPOHHbIX 060104eK
aTomoB nepsbix 20 31emMeHTOB nepuoanyeckon cuctemol 4. N. MeHgeneesa.

JTabopaTtopHble onbITbI.
B3saMmogelicTBme rmgpoKcmaa LMHKa C pacTBOpaMmn KUCIOT U LWenoden.
Tema 8. CTpoeHMe BelLecTB. XMmmyeckas cBasb (12 y)

3J'IEKTpOOTpVILI,aTEI'IbHOCTb XMMUYECKNX 31emeHTOB. OCHOB-Hble BMAbI XMMUYECKOW CBA3WN: KOBAJIEHTHasA
HenosIAPHAA, KO-BaJIeHTHAA NOAAPHAA, MOHHAA. BaneHTHOCTb 371eMeHTOB B cBeTe QHEKTpOHHOI\/‘I TEOPUMN.
CreneHb OKUCNEHUA. I'Ipanma onpeageneHna cteneH OKNCneHnAa anemeHTOB. OKuncnutenbHo-
BOCCTaHOBUTE/IbHbIE peakunun.

Kpuctannunyeckune pelwetkm: MOHHaA, aTOMHaA U MosieKy-napHaa. Kpuctannmyeckme n aMOpd)HbIe
BellecTsa. 3aBUCU—MOCTb CBOWCTB BeLwecTs OT TUNOB KPUCTANNTMYECKUX PELLETOK.

JemoHcTpaumu.

O3HaKomMAeHWe C MOAENAMM KPUCTANSIU-YECKUX PELLETOK KOBAIEHTHbIX U MOHHbIX COeAUHEHUN.
Co-nocTtaBneHne GU3NKO-XMMUYECKNX CBONCTB COEAMHEHNIN C KOBAaNEHTHBIMW M MOHHbBIMM CBA3AMM.
NabopaTopHble onbITbI

CocTaBneHMe mogenein MONEKY U KPUCTa/II0B BELLECTB C PA3/IMYHbIM BUAOM XMMUYECKUX CBA3EN.
Tema 9. NopTpeTHanA ranepes BEAUKUX XMMUKOB (6 4)

MNosTOopeHne matepmana 8 Knacca

Tema 10. YuebHble aKcKypcun (4 y)

3akntoyeHue (2 4)



PeweHwne Tectos O3
Pe3ynbTaTbl 0CBOEHMA y4ebHOro npeameTa «Xumma».

N3ydyeHne xmumumn B OCHOBHOW LWKoNe AaeT BO3MOXHOCTb A0OCTUYb CheayroWwnx pesynbtaTtoB B
HanpasaeHUN TMHHOCTHOIO Pa3BUTUA!

BOCMMUTaHWE POCCUICKOW rPpaskAaHCKOM MAEHTUYHOCTU: NATPMOTM3IMA, N0BBK U yBaxKeHUto K OTeyecTsy,
YyBCTBa rOpPA0CTU 3a CBOIO POAMHY, 33 POCCUICKYIO XMMUYECKYHO HaYKY;

2. popMMUPOBaHME LLENOCTHOTO MUPOBO33PEHMA, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM M 0BL,EeCTBEHHOW NPAKTUKK, a TaKXKe CoUManbHOMY, KYNbTYPHOMY, A3bIKOBOMY U ZlyXOBHOMY
MHOroobpasunio COBPEMEHHOTO MUPA3;

3. popMHUpPOBaHME OTBETCTBEHHOIO OTHOLIEHWA K YYEeHWIO, FOTOBHOCTM M CMOCOBHOCTU K CAaMOpPas3BUTHIO
1 camoobpa3oBaHUI0 Ha OCHOBE MOTUBALMM K 0BYYEHMIO 1 NO3HAHUIO, BbIBOPY NpodubHOro
06pa30BaHMNA Ha OCHOBE MHPOPMALMKN O CYLLLECTBYIOLLMX NPOdECCHAX N NUYHbBIX NPOGECCMOHANbHbIX
npeanoyYTeHMI, 0CO3HAHHOMY NMOCTPOEHUIO MHAMBKUAYANbHOM 06pa3oBaTeIbHOWM TPAEKTOPUM C yYETOM
YCTOMUYMBbIX MO3HABATE/bHbIX UHTEPECOB;

4. popMmnpoBaHME KOMMYHUKATUBHON KOMNETEHTHOCTM B 06pa3oBaTeibHOM, 06LWECTBEHHO NOIE3HOM,
y4yebHO-UccNen0BaTENLCKOW, TBOPYECKOM U APYIUX BUAAX AEATENbHOCTH;

5. bopmmpoBaHMe NOHUMaHUA LEHHOCTU 340P0BOro U 6esonacHoro obpasa KU3HU; yCBOEHWe NpaBu
WMHAMBUAYANbHOIO U KOANEKTMBHOIMO 6@30MacHOro noseaeHUaA B YpessblyaliHbIX CUTYaLUAX,
YrPOKaIOLMX KU3HWN 1 340POBbIO /Il0AeN;

6. bopMMpoOBaHMe NO3HaBaTeIbHON U MHPOPMALMOHHON Ky/IbTypPbl, B TOM YMC/e Pa3BUTUE HAaBbIKOB
camocToaTeIbHOM pPaboThbl C y4uebHbIMM NOCOBUAMMU, KHUFaMK, OCTYNHbIMU MHCTPYMEHTaMM U
TEXHUYECKMMU CPeacTBaMmn MHPOPMALMOHHbIX TEXHONOTUIA;

7. (I)OpMVIpOBaHVIe OCHOB 3KO/10MMYECKOro CO3HAHMA HA OCHOBE NPU3HAHMA LEHHOCTU XN3HU BO BCEX €€
NPOAB/IEHUAX U H606XO,£I,VIMOCTVI OTBETCTBEHHOIO, 6€p6)+(HOI'O OTHOWEHNA K Oprmarou.l,eﬁ cpeae;

8. pa3BWUTUE TOTOBHOCTYM K PELIEHUIO TBOPYECKMX 33434, YMEHUA HAXOAMUTb afeKBaTHble cnocobbl
noBeAeHMA 1 B3aMMOAENCTBUA C NAapPTHEPaAMM BO BpeMs y4ebHOM 1 BHey4YebHOM AeAaTeNbHOCTY,
CNocobHOCTHM oLeHMBaTb NPoHAEeMHbIe CUTYaUUK M ONEePaTUBHO NPUHUMATb OTBETCTBEHHbIE PELLEHUA B
PasNINYHbIX NPOAYKTUBHbIX BUAAX AEATENbHOCTU (yyebHas NOMCKOBO-MUCCAef0BaTeNbCKAA, KNYOHasA,
NPOEKTHasA, KPyXKKoBaa U T. n. )

MeTanpeaMeTHbIMK pe3ybTaTaMn OCBOEHWNS OCHOBHOW 06pa3oBaTeibHOMW NPOrpamMmmbl OCHOBHOTO
obuero o6pasoBaHUA ABAAIOTCA:

oBageHne HaBblkamM CaMOCTOATE/IbHOTO I'IpI/IO6peTeHVI‘iI HOBbIX 3HaHMI7I, opraHunsauu1un yqe6H017|
AeATeNbHOCTU, NOUCKa CPeacTs eé OCyLiecTBneHunA;

2. yMeHMWe NNaHUPOBaTb NYTU AOCTUMKEHUA LLeNen HA OCHOBE CaMOCTOATE/IbHOIO aHaM3a YCA0BUIA U
CPeACTB UX AOCTUXKEHWA, BbIAENATb a/IbTEPHATUBHbIE CNOCO6bI AOCTUXKEHNA LLeAun 1 BbIbUpaTb
Hanbonee apPeKTUBHbIN cnocob, ocyLLecTBAATL MO3HaABATEbHYIO pedNeKCUto B OTHOLWEHNU AeNCTBUIM
Mo peleHuIo y4ebHbIX M NO3HaBaTeIbHbIX 334au4.

3. ymeHuMe NoHMMaTb Npobaemy, CTaBUTb BOMPOCHI, BbiABMIaTb rMMNoTe3y, AaBaTb onpeaesneHme
NOHATUAM, KNaccudULMPOBATb, CTPYKTYPUPOBATL MaTepuas, NPOBOAUTb IKCMEPUMEHTSI,
apryMeHTMpoBaTb COBCTBEHHYIO NO3MUMIO, GOPMYIUPOBATL BbIBOAbI U 3aKNHOUYEHUS;



4. ymeHMe COOTHOCUTb CBOM AENCTBUSA C NIaHUPYEMbIMM Pe3yibTaTaMu, OCYLLLECTBAATb KOHTPO/Ib CBOEN
OeATeNbHOCTU B NpoLecce AOCTUKEHMA pe3yabTaTa, onpesensaTb cnocobbl A4eMCTBUIA B paMKax
npeaoXKeHHbIX YCI0BMIA U TpeboBaHUIN, KOPPEKTUPOBATL CBOU AENCTBUS B COOTBETCTBUM C
NU3MEHSAIOLLLENCH CUTyaumen;

5. dopmnpoBaHme 1 pa3BUTUE KOMMETEHTHOCTM B 06/1aCTN UCNO/b30BaHMA MHCTPYMEHTOB U
TEXHUYECKMX CPeacTB MHGOPMaLMOHHbIX TEXHOOTUI (KOMMbIOTEPOB M NPOrPaMMHOro obecnedyeHus)
KaK MHCTPYMEHTa/IbHO OCHOBbI Pa3BUTMA KOMMYHUKATUBHbIX U NO3HABaTE/IbHbIX YHNUBEPCANbHbIX
y4ebHbIX AeNCTBUIA;

6. yMeHue co34aBaTh, NPUMEHATb U NPeobpa3oBbiBaTb 3HAKU M CUMBOJIbl, MOAE/N N CXEMbI ANA
pelleHus y4ebHbIX U NO3HaBaTe IbHbIX 3a4a4;

7. yMeHuWe n3BieKaTb MHPOPMALMIO U3 PA3/IUYHBIX MCTOUHUKOB (BK/IOYasA CpescTBa MacCcoBOW
MHPOPMALLUKN, KOMMNAKT-AMUCKM y4ebHOro HasHayYeHus, pecypcbl MHTepHeTa), cBO60A4HO NOMb30BaATLCA
CNPaBOYHOM INTEPATYPOI, B TOM YMC/E U HA SNEKTPOHHbIX HOCUTENAX, CO60AaTb HOPMbI
MHPOPMALMOHHOM M3OUPATENbHOCTH, ITUKMK;

8. yMmeHMe Ha NPaKTUKe N0Ab30BATLCS OCHOBHbIMW IOTUYECKMMM NPUeMamMm, MeTogammn HabatoaeHus,
MOZEeNnpoBaHuA, 06bACHEHMS, pelleHna Npobaem, MPOrHO3MPOBAHUA U Ap.;

9. yMeHMe OpraHn3oBbIBaTb CBOIO KU3Hb B COOTBETCTBMU C NPEACTaBNeHUAMM O 340P0BOM 0bpase
YKM3HU, NpPaBax U 0653aHHOCTAX rpa*kAaHNHa, LEHHOCTAX BbITUA, KYAbTYPbl U COLMNANIBHOIO
B3aMMOencTBuns;

10. YMeHue BbINO/IHATb NO3HaBaTe/ibHblE U NPaKTU4YeCKne 3a4aHnA, B TOM YUC/1e NPOEKTHbIEe;

11. ymeHMe caMoCTOATE/IbHO U apryMeHTMPOBaHHO OLI@HUBATL CBOW AEeNCTBUA U AeNCTBUA
OAHOKNACCHUKOB, coaepaTenbHo 060CHOBbIBaA NPaBUAbHOCTb UK OLWMBOYHOCTb pesyibTaTa U
cnocoba AencTena, afeKBaTHO OLEeHNBATb 06 EKTUBHYIO TPYAHOCTb Kak Mepy GaKkTUYecKoro uau
npeanonaraeMoro pacxofa pecypcos Ha pelleHre 334341, a TaKKe CBOM BO3MOMKHOCTU B JOCTUNKEHUN
Lenm onpeaeneHHoM CNOXKHOCTHY;

12. ymeHue paboTaTb B rpynne — 3ppeKTUBHO COTPYAHMYATb U B3aMMOAENCTBOBATL Ha OCHOBE
KOOpAMHALMM PasNnYHbIX MO3NLNIA NpK BbipaboTKe 06LLEro peLleHns B COBMECTHOM AeATeNbHOCTH;
cnywaTtb napTHepa, GopMyanMpoBaTh M apryMeHTUPOBaTb CBOE MHEHUWE, KOPPEKTHO OTCTanMBaTh CBOO
NO3ULUMI0 M KOOPAMHUPOBATbL ee C NO3ULMM NAPTHEPOB, B TOM YMC/IE B CUTYaLMKN CTONIKHOBEHUA
MHTEPECOB; NPOAYKTUBHO paspellaTb KOHPAMKTbI Ha OCHOBE yYyeTa MHTEPECOB 1 NO3MLMIA BCEX ero
YYaCTHMKOB, MOMCKA M OLEHKM abTEPHATUBHBIX CNOCOB0B paspelleHns KOHPIMKTOB.

MpeameTHbIMK pe3ynbTaTamu ocBoeHMA OCHOBHOW 06pa3oBaTeNbHON NPOrPaMmmbl OCHOBHOTO 06Lwero
06pa3oBaHNA ABNAIOTCA:

d)OpMMpOBaHVIe nepBOHA4Ya/1IbHbIX CUCTEMATU3NPOBAHHbIX I'Ipe,CI,CTaBI'IE‘HVIﬁ O BeulecTBax, UX
npespaweHnAax n Npaktn4eCKom npnmeHeHunn, osnageHmne NMOHATUNHBIM annapatom U CUMBOJTMHECKUM
A3bIKOM XUMWUWU;

2. 0CO3HaHWE 06bEKTUBHO 3HAYMMOCTN OCHOB XMMMYECKOM HayKM Kak 061acT coBpemMeHHOro
€CTeCTBO3HaHMA, XMMUYECKUX NPEBPALLLEHMIA OPraHNYECKUX M HEOPraHMYECKMX BELLECTB KaK OCHOBbI
MHOTUX ABIEHWUI }KMBOW M HEXUBOW NpUpoabl; yraybneHne npeacTaBNeHUn 0 MaTepmnaibHOM eaUHCTBE
Mnpa;



3. oBnageHMe OCHOBaMM XMMMUYECKOMN rPaMOTHOCTMU: CNOCOBHOCTbIO aHANNM3NPOBaTb U 06 LEKTUBHO
OLLeHMBaTb *KU3HEHHbIE CUTYaLMM, CBA3AHHbIE C XMMMENM, HaBblkamu 6e3onacHoro obpalleHua ¢
BELLECTBAMMU, UCMNONb3YEMbIMM B MOBCEAHEBHOM XU3HM; YyMEHMEM aHaIN3MPOBaTb M NAaHMPOBaATb
3Kon0rMyeckn besonacHoe noseaeHue B Lenax cbepekeHns 340p0BbA U OKPYXKatoLwei cpeapl;

4. popMmmnpoBaHUE YMEHUIA YCTaHaBAUBATb CBA3M MEX Y peasibHO HabatoAaeMbiMU XMMUYECKMMU
ABNEHUAMM U NPOL,ECCaMM, MPOUCXOAALLMMU B MUKPOMMUPE, 06BACHATb NPUUYNHBI MHOTO06pasua
BELLLECTB, 3aBMCUMOCTb MX CBOMCTB OT COCTaBa U CTPOEHMUSA, a TaK}Ke 3aBUCMMOCTb NPUMEHEHMA BELLECTB
OT UX CBOWCTB;

5. npnobpeTeHuna onbiTa UCNONb30BaHMA PA3IMYHBIX METOA0B U3YyYeHMA BELLEeCTB; HabntoaeHna 3a nx
npeBpaLLeHNUAMMN NPU NPOBEAEHNN HECAOKHbIX XMMUYECKUX SKCMEPUMEHTOB C UCMOIb30BAHNEM
nabopaTtopHoro obopyaoBaHus U NprMbopos;

6. yMeHMe OKa3biBaTb NEPBYI0 MOMOLLb NPV OTPABAEHMUAX, OXKOTFaxX U APYITUX TPaBMaX, CBA3AHHbIX C
BelLecTBamm 1 nabopatopHbiM 060opysoBaHMEM;

7. oBNnageHue npueMamm paboTbl ¢ UHPOPMALMEN XMMUYECKOTO COAEPKAHUSA, NPeacTaBAeHHOM B
pa3Ho dopme (B BMAE TeKcTa, popmyn, rpadmnKoB, TabANYHbIX AaHHbIX, cxem, doTorpaduit n ap.)

8. co3gaHue OCHOBbI AN GOPMUPOBAHMA MHTEPECA K PAaCLUMPEHMIO U YINYBAEHNIO XMMUYECKUX 3HAHMI
1 BbIBOpa XMMUU KaK NpodUAbHOro Npeamera npu nepexone Ha cTyneHb cpegHero (noaHoro) obuiero
06pa3oBaHuA, a B Aa/bHENLWEM M B KauecTBe cdepbl CBOE NPOPeCcCMOHANbHOMN AeATeNbHOCTY;

9. popmuUpoBaHME NpPeacTaBAEHNN O 3HAYEHNN XMMMUYECKOW HayKU B peLIEHUN COBPEMEHHbIX
3KO/I0rMYEcKnxX Npobiem, B TOM YMc/e B NPeAOTBPALLEHMM TEXHOTEHHbIX M 3KONOMMUYECKMX KaTtacTpod.

B cooTtBeTcTBMU € pekomeHgaunamm nucoma AY N0 XMAO — HOrpbl «MPO» « MHCTPYKTUBHO-
METOANYECKOE NMUCbMO 06 opraHusaummn obpasoBaTenbHOM AeATeIbHOCTU B 06L,eobpa3oBaTesibHbIX
opraHusaumax XaHTbl-MaHcuIicKoro aBTOHOMHOro oKpyra — Orpbl B 2020-2021 yuebHom rogy» B 2020-
2021 yyebHOM rogy nNpu nUsyveHnmn npegmeta «Xmmma» B 9 Knacce npefycMoTpeHo 3 Yaca Ha
OpraHu3aLmio NOBTOPEHMUA coaeprKaHUA 06pa3oBaHusA, ocBOeHHOro obydyatowmmmca B 2019-2020
y4ebHOM roay B yC/IOBUAX AUCTAHLMOHHOIO 0bydYeHuMA no Temam «lepmnoanyeckmnin 3aKoH u
nepuoauyeckan cCMcTema Xmumn4decknx anemeHtos .M. MeHgeneesa B CBeTe TEOPUU CTPOEHMA aTOMA.
Xnmundeckas ceasb. CTpoeHue BelwecTBa. TUMNbl KPUCTANINYECKUX PELLETOK» N «XMMUYECKME CBOMCTBA
OKCMA0B, KUCNOT, OCHOBAHWUMI, coelt. PacyeTbl MO XMMMUYECKMM YPaBHEHUAMY.

CopeprraHune yuebHOro npegmeTa, Kypca

XUMMUA (9 knacc)

2uyBHean./70uBrog

MoBTOpeHMe OCHOBHbIX BOMPOCOB Kypca 8 Knacca (4 u)

Mepuoanyeckunii 3aKoH U Nepmogmyeckas cuctema Xmmmyeckux anemeHtos .M. MeHgeneesa B caete
TEOpMM CTPOEHMA aToOMa.

Xummnueckas cBasb. CTpoeHue BewecTsa. Tunbl KpUcTananyeckmx peweTox.
XMMMYECcKne CBOMCTBA OKCUAOB, KUCAOT. OCHOBaHWIA, conelt. PacueTbl MO XMMUYECKMM YPaBHEHMUAM.
KoHTponbHas paboTta N2 1 no oCHOBHbIM BOMPOCaM XMMKUK 8 Knacca.

Tema 1.MHoroobpasune xummyeckunx peakumii (15 u)



Knaccmd)mxau,m XUMUNYECKUX peaKu,Mﬁ: peakunn coeanHeHnaA, pa3oxKeHnaA, 3amelleHna, obmeHa.
OKNCNUTEeNbHO-BOCCTAHOBUTENbHbIE peakunn. OKUCANTe b, BOCCTaHOBUTE/b, MPOLLECCbl OKUC/IEHUA U
BOCCTaHOBAeHMA. CocTaBneHme ypaBHeHMﬁ OKUC/ZTUTE/NIbHO -BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ Cc nomoulbto
MeTOoda 31EKTPOHHOrIo 6anaHca.

TennoBble 3¢pPEKTbl XMMUYECKUX PEAKLMIA. DK30TEPMUYECKNE N SHAOTEPMUYECKUE PEAKLMMN.
Tepmoxummyeckme ypaBHeHUsA. PacyeTbl N0 TEPMOXUMUYECKUM YPABHEHUAM.

CKOpOCTb XUMUNYECKUX peaKu,Mﬁ. cDaKTOpr, BAnAroWMeE Ha CKOPOCTb XMUMUYECKTX peaKLl,MVI.
lNepBOHavYanbHOE NpeacTaBAEHUE O KaTasnse.

O6paTMMbIe peakumu. NoHATNE O XMMUYECKOM PaBHOBECUMN.

XMMMYECKME peaKunmn B BOAHbIX pacTBOpax. DNEKTPOAUTbI U HEINEKTPOUTbI. MoHbI. KaTUOHbI 1
aHUOHbI. [MApaTHasA Teopusa PacTBOPOB. INIEKTPO/IUTUUECKAS AUCCOLMALMA KUC/IOT, OCHOBAHWUI U Cone.
Cnabble 1 cunbHble 31eKTpoAuTbl. CTeneHb anccoumnaumnun. CteneHb guccoumaumnm. Peakumm MOHHOTO
obmeHa. YcnoBus TeYeHUA peakLnii MOHHOro obmeHa A0 KOHUA. XMMUYEeCKUe CBOMCTBA OCHOBHbIX
KNacCOB HEOPraHUYECKMX COeANHEHWNI B CBETE NPeACTaBAeHUN 06 3N1eKTPONTUYECKON ANCCOLMALNN U
OKUC/IUTENIbHO-BOCCTAHOBUTE/bHbIX peakuuii. MoHATUE 0 rTMApPoIn3e Conel.

JemoHcTpaunm:
MpuMmepbl 3K30- U SHAOTEPMMUYECKUX PeaKLUA.

B3anmopaeicTBne LUMHKa C CONAHOM N YKCYCHOM KUCNOTOW. B3anmogencTeme rpaHyIMpoBaHHONO UUHKA U
LMHKOBOM MNbl/IN C CONIAHON KUCNOTOM.

B3saumogelicteune okcnga meam (I1) c cepHO KUCNOTOM pa3HOM KOHUEHTPaL MK NPU PasHbIX
Temnepartypax.

FropeHue yraa B KOHLEHTPUPOBAHHOW a30THOM KUcoTe.

FropeHuWe cepbl B pacniaBiaeHHON CEAnTpe.

McnbiTaHWe pacTBOPOB BELECTB Ha 3/1EKTPUYECKYIO NPOBOANMOCTb.
[BWKEeHNe NOHOB B 31€KTPUYECKOM Moe.

Mpaktnyeckana pabota Ne 1 «M3ydeHne BAMAHUA YCAOBUIM NPOBEAEHNA XMMUUYECKON peakunn Ha ee
CKOpOCTb».

MpakTnyeckasa pabota N2 2 «PelleHne aKCnepMMeHTa IbHbIX 3a4a4 no Teme «CBOICTBA KMUC/IOT,
OCHOBAHMWM U CONEN KaK 3/IEKTPOINTOBY.

KoHTponbHas paboTa N2 2 no Temam «KnaccupuKkaumsa XMMUYECKMX peakLuin» 1 « INeKTpoanTUYecKasn
anccoumauma.

Tema 2. MHoroo6pa3sue Beluects (39 u)

HemeTannbl. ManoreHsl. [o/ioKeHWe B NePUOANYECKON CUCTEME XUMMUUYECKUX 3/IEMEHTOB, CTPOEHNE UX
atomoB. HaxoxaeHue B npupose. Pusnyeckme n xummyeckme CBOMCTBA rasoreHoB. MonyyeHune u
npMMeHeHue ranoreHoB. Xnop. PUsnyeckne n XuMm4eckue cBoicTea xaopa. NMpumeHeHue xaopa.
Xnoposogopos. Pusmyeckme ceolicta. MonyyeHne. ConsiHHas KucnoTa n eé conun. KayectseHHasn
peaKums Ha X10pUA-NoHbI. Pacno3HaBaHMe x0pna08, 6poMuaos, MOANAOB.



Kncnopopg u cepa. MNMonoxeHune kucnopoga u cepbl B [MCXI, ctpoeHme nx atomos. Cepa. Annotponua
cepbl. DUsnyeckme n xummyeckune ceonctea. HaxoxaeHue B npupoge. NMpumeHeHue cepbl.
Ceposogopoa. CepoBofopogHaa KMcaoTa u ee conn. KayectseHHasa peakuma Ha cynbdua-noHbl. Okeuna,
cepsl (V). dusmnueckune n xummyeckne ceolictea. NMpmumeHeHune. CepHMCTasa KMCNOTa U ee CONN.
KayecTBeHHan peakuma Ha cyibduT-MoHbl. OKeng cepbl (VI). CepHaa KMcnota. XMMUYecKme CBOMCTBA
pa3baBfeHHON U KOHLEHTPUPOBAHHOW CEPHOM KMCAOTbI. KauyecTBeHHasA peakLuma Ha cynbdaT-UOoHbI.
XMMmUYecKune peaKkumu, nexallme B OCHOBE NOJlyYeHUs CEPHOM KMCAOTbI B MPOMbILWIEHHOCTH.
MpumeHeHMe cepHOM KMUCNOTbI.

A30T1 1 pocdop. NMonoxkeHune asota u pocpopa B MCXI, cTpoeHne nx aTomos. A30T, PU3NYECKNE U
XMMWYECKME CBOMCTBA, NoyYeHMe N npuMmeHeHne. KpyroBopoT a3oTa B npupose. AMMUAK: dpusnyeckune
N XMMUYECKMEe CBOMCTBA, NOJIy4eHne U npumeHeHne. Connm aMmMoHus. A30THaA KMC/IOTa U ee CBOMCTBA.
OKuUcNUTEeNbHbIE CBOMCTBA a30THOWM KMUCOTbI. MNoslydeHne a30THOM KNUCNOTbI B nabopatopuu.
XMMUYECKME peakumK, Nerallme B OCHOBE NOJy4eHMNA a30THOM KUCAOTbI B MPOMbILLJIEHHOCTM.
MprvmeHeHMe a30THOM KncnoTbl. COMM a30THOM KUCAOTbI U UX NPUMEHEHME. A30THble ya06peHus.

docoop. Annotponua pocdopa. Pusnyeckme n xummyeckne ceonctea pocdopa. Okeng pocdopa (V).
OpTodocdopHas Kncnota n ee conn. PochopHble yaobpeHus.

Yrnepog u KpemHuit. NMonoxkeHne yranepoga n KpemHusa B MNCX3, ctpoeHne nx atomos. Yrnepoga,
Annotponusa yrnepoga. Pusmnyeckne u xumuyeckme CBOMCTBA yrnepoga. Agcopbuma. YrapHbiii ras,
cBomcTBa M GM3MOIOrMYECcKoe AeACTBME Ha OpraHmM3m. YIIeKUC/bIN ra3. Yro/ibHaa KMUC/I0Ta U ee COJN.
KauecTBeHHble peaKunm Ha KapboHaT-MoHbI. KpyroBopoT yriepoaa B npupoge. OpraHuyeckme
coefMHeHUA yrnepoaa.

KpemHuin. Okeung Kpemuus (4). KpemHuesas Kucnota u ee conu. Crekno. LUemeHT.

MeTtannbl. MonoxeHne metannos B NCX3 .N.MeHaeneesa, cTpoeHUe Ux aTomos. MeTannmnuyeckas
cBA3b. Pn3nyeckmne cBoiicTBa MeTaNN0B. P akKTMBHOCTUM MeTanNoB. XMMMYECKME CBONCTBA METaNN0B.
Ob6uwue cnocobbl nonyyeHns metannos. Cniasbl meTannos. LLlesoyHblie meTtansnbl. NonoxkeHne
LLLENOYHbIX METa/I/IOB B NEPUOLMYECKON CUCTEME, CTPOEHME X aTOMOB. HaxoxaeHue B npuposae.
MarHuit n KanbUnin, Ux BaxkHelWwne coegmHeHuns. ecTKOCTb BOAbl M CNOCOObI ee yCTpaHeHuUs.

AntoMnHUIA. ToN0XKEHUE aIIOMUHMA B NEPUOANYECKOM CUCTEME, CTPOEHME ero atoma. HaxoxaeHue B
npupogae. dusmyeckme 1 XMMmMYecKme CBOMUCTBa atoMUHMA. AMOTEPHOCTb OKCUAA U TMAPOKCMAA
ANOMUHUA.

eneso. MNonoxKeHne xKenesa B NepMOLMUYECKON CUCTEME, CTPOEHME ero aToMa. HaxoxaeHue B
npupoge. PusmMyeckme n XMMMUYECKMEe CBOMNCTBA Xeses3a. BaxkHelne coeguHEHNS XKeesa: OKcuabl,
rmapokcngbl u conu Kenesa (ll) u kenesa (l1l). KayectBeHHble peakuum Ha UOHbI.

JemoHcTpaunm:

dunsnyeckne cBoiCTBa raIOreHoOB..

MonyyeHne xnopoBOAOPOAA M PAaCTBOPEHUE €0 B BOAE.

AnnotponHble moguduKkaumnmu cepbl. O6pasubl NPUPOAHBIX CyNbdUA0B U cybdaToB.

MonyyeHrMe ammmnaKa 1 ero pacTsopeHue B soge. O3HaKkomieHUe ¢ obpasuamm NPUPoAHbIX HUTPATOB.,
docdatos

Mogaenu KpUCcTanamyeckmnx peléTok aamasa u rpapmra. 3HaKOMCTBO € 06pasLLaMm NPUPOSHbIX
KapbOoHATOB U CMANKATOB



3HAKOMCTBO C o6pa3u,aMM BaXKHeMLWnx COE,EI,VIHGHMVI HaTpuA, Kanna, npupoaHbIX COG,CI,MHEHVIﬁ Kanbuuna,
pydamu XKenesa, coeauHeHNAMUN aNFOMUHNUA. B3aMMOAeVICTBMe Le/IOYHbIX, Weno4YHO3eMe/IbHbIX
MEeTaNNoB N aIlOMUHNA C BO,D,OVI. CuraHue Kenesa B Knucaopoae un xnope.

MpaKkTnyeckasa pabota 3. «osyyeHne CONAHON KUCNOTbI U U3yYeHWNe ee CBOMCTBY.
MpaKTnyeckasa pabota 4. PeleHune aKcnepMMeHTabHbIX 33434 No Teme « Kucnopoa u cepa»
MpaKTnyeckasa pabota 5.MosyyeHne ammmnaka 1 U3y4eHMe ero CBOMCTB.

MpakTnyeckana paborta 6. MNonyyeHne okcnaa yraepoaa (V) nsyyeHume ero cBoicTs. PacnosHasaHune
KapboHaToB.

MpakTnyeckasa pabota 7. PelleHne skcnepMMeHTaibHbIX 3a4a4 Nno Teme « MeTannbl U UX COeAUHEHNA»
KoHTponbHan pabota Ne 3 no teme «HemeTannibi».

KoHTponbHan pabota Ne 4 no teme «MeTannbi»

Tema 3.KpaTKuit 0630p BaskHEMLLMX OpraHNUYecKnx Beltects (12 u)

I'Ipep,N\eT OpI'aHMLIeCKOI‘/JI XUMUN. HeOpI'aHVI‘-IeCKMe N opraHn4yeckmne coegnHeHuA. anepo,u, — OCHOBa
KM3HU Ha 3emne. OcobeHHOCTU CTPOEHNA aTOMa yrnepoaa B opraHM4YeCKnx coegnHeHunAxX.

Yrnesogopoabl. NpeaensHble yrnesogopoasl. MeTtaH, 3TaH, nponaH — npocTeilune npeactasmutenu
npeaesibHbIX Yyriesoaopoaos. CTpYKTypHblie Gopmysibl YrieBoAopoa0B. foMonornuecknin pasa,
npeaenbHbIX Yyrnesoaopoaos. fomonoru. dmusmyeckme U XMmuyeckue CBOMCTBa NpeaesbHbIX
yrneesonopoaos. Peakuumn ropeHns n samelleHua. HaxoxaeHne B npupoae npeaesbHbix
yrnesoaoponos. NpumeHeHne meTtaHa.

HenpegenbHble yraesoaopoapl. ITUAEHOBbIN PAL HENpeae/bHbIX Yr1eBOA0POA0B. ITU/EH.
dusnyeckne n XMMmmnyeckmne CBOMCTBa 3TUEHa.

AUeTUNEeHOBbIN pAg, HenpeaenbHbIX yraesoaopoaos. AuetuneH. CBoicTBa auetuaeHa. NpumeHeHne
auetuaeHa.

MponsBoaHble yrieBoaopoaoB. KpaTkuii 0630p opraHMYecKnx coegmMHEHU: 0AHOATOMHbIE CMUPTDI,
KapbOHOBbIE KMC/IOTbI, C/I0XKHbIE 3PUPbI, KUPbI, Yr1eBoAbl, aMUHOKNCAOTLI, 6enkn. Ponb 6enkos B
opraHusme.

MoHATME O BbICOKOMOEKYNAPHDBIX BelecTBax. CTPYKTypa NOAMMEPOB: MOHOMEP, MOANMEP,
CTPYKTYPHOE 3BeHO, CTeneHb noanmepmsaumm. MoanstnaeH, noanMnponuaeH, NoJMBUHUAXN0PNUA,

JemoHcTpaumm:

Mogenun mosieky opraHUYecKnx coeauHeHunin. fopeHne yrneBoaoposoB U 06HapyKeHWe NPOAYKTOB UX
ropeHua. KauecteBeHHana peakuua Ha aTuaeH. MNonyyeHne aTuneHa.

PacTBopeHue 3TMNOBOrO cnNuUpTa B BoAe. PacTBopeHue ramuepuHa B Boge.

MNonyyeHune n CBOWCTBA YKCVCHOVI Kucnotbl. UccnepgosaHune CBOICTB XUPOB: PpaCTBOPMMOCTb B BOAE U
OpraHn4yecKkunx pacrsoputenax.

KayecTBeHHble peaKLMn Ha [IOKO3Y U Kpaxmar.

O3HakomneHue ¢ o6pa3u,aNW| VI3,CI,€J'IVI[;1 13 NONIN3TUNEHA, No/IMNponNnUaeEHa, NOIMBUHUAX0PUAA.



MTorosas KOHTpO/bHaA paboTa 3a Kypc Xummnn 9 Knacca
MexnpegMmeTHble CBA3U

Peanusauma mexnpeameTHbIX cBszen npun N3y4eHnm Xxmummnmn B 9 Kknacce OoCyLllecTBnAaeTca yepes
MCNnosib30BaHNE KakK O6LLI,MX eCTeCTBEHHO-Hay4HbIX I'IOHFITVIﬁ, TakK U I'IOHFITVII‘/JI, ABNAKOLWMNXCA CUCTEMHbIMU
AnAa oTaenbHbIX NpeameToB eCTeECTBEHHO-HAay4YHOro uunkna.

O6Lwme ecTeCcTBEHHO-Hay4YHble NMOHATUA: HAyUYHbIN GAKT, TMNOTE3a, 3aKOH, TEOPUSA, aHaNN3, CUHTES,
KnaccuduKaLums, NnepuoamyHocTb, HabaogeHme, SKCNePUMEHT, MOASNNPOBaAHUE, U3MEPEHME, MOAEb,
AB/IEHNE, NAPHUKOBbIV 3P DEKT, TEXHONOTUA, MaTepMUansbl.

dur3mKa: maTepmsa, aToM, 3/IEKTPOH, MPOTOH, HEATPOH, MOH, HYKAUA, N30TOMbI, PaANOaKTUBHOCTb,
MONEKYyNa, INEeKTPUYECKUI 3apsa, MPOBOAHMKM, NONYNPOBOAHUKMN, ANINEKTPUKN, POTOINEMEHT,
BELLLEeCTBO, TE/IO, 0OBEM, arperaTHOe COCTOsIHME BELLLECTBA, ras, PacTBop, PacTBOPUMOCTD,
KpUCTananyeckana pewwéTKka, cnaasbl, PU3nMUeckme BeNnUYnHbI, eUHNULbI U3MEPEHUA, KOCMUYECKOE
NPOCTPAHCTBO, NAaHeTbl, 38€34bl, ConHLe.

Buonorus: dotocmHTes, AbixaHUe, buochepa, sKOCUCTEMA, MUHEpPA/IbHbIE YA0OPEHMA, MUKPOIJIEMEHTDI,
MaKpO3/IEMEHTbI, MUTaTe/IbHbIE BELLECTBa.

Freorpadusa: atmocoepa, ruapocdepa, MUHEpPasbl, FOPHbIE NOPOAbI, MOJE3HbIE MCKOMAaeMble, TOM/INBO,
BOAHbIE pecypchbl.

BblnonHeHMe NpakTMyeckux paboT

Mpu NpoBeAeHUM NPAKTUYECKOWM paboTbl KaxKablli ee 3Tan BbiNoHAeTCA obyyatowmmucs c 3P BmecTe ¢
yunTenem 1 nog, ero pykosoactsom. Ha gocke o6s3atesibHO BbIBELLMBAOTCS NPaBUIa TEXHUKK
6e30nacHOCTW, COOTBETCTBYHOLLME AaHHOMY BUAY paboTbl, 4aeTca NpaBuabHan 3anucb Gopmyn u
yKa3bIBaeTca Lenb npoBeaeHnsa paboTol. [pn HEOOX0AMMOCTN AAETCA BU3YyasibHbIA anropuTm
BbINOJ/IHEHWS 3a4aHMA. ITO CNOCOBCTBYET OCO3HAHMIO 06YYAIOLLMMMCA BbINOJHAEMbIX AENCTBUMN U
Nnosy4eHHOoro pesysbTaTa.

KOHTpO/NbHO-N3MepUTe/ibHble MaTepmanbl N0 XMMNKU

[na opraHM3saumm NpoBePKU, y4eTa M KOHTPOAA 3HaHMI 0byJyatoWwmMxca No npegmeTy npeayCcMoTPEHbI
KOHTPO/IbHbIE PaboTbl, cCamocToATENbHbIE PabOoTbl, 3a4eTbl, NPaKTUYECKMEe PaboTbl, TECTUPOBAHME.
OZHMM 13 METOL0B KOHTPOASA pe3ynbTaToB 0byuyeHUn obydatowmxcs ¢ 3P sBnseTca meTos
MONNBAPMATUBHOrO IKCNPECC-TECTUPOBAHMA C KOHCTPYMPYEMbIMW OTBETaMW. EFO OTANYMTEIbHBIMM
yepTamu ABNSAIOTCA ONEepPaTUBHOCTb, BbICOKAs CTeNeHb MHAMBUAYAAMU3aL MM 3HAHUI, CPAaBHUTE/IbHO
MaJsible 3aTpaTbl BPEMEHU U TPYAa Ha NPOBEPKY OTBETOB 06YYatOLLMXCA.

Ona obyyatowmxca ¢ 3MP BO3MOXKHO M3MeHeHWe GOpMYNMPOBKM 3a4aHMIA Ha «NOLWAroByo», agantaums
npeanaraemoro obyyatoLLemyca TeCTOBOrO (KOHTPOIbHOOLLEHOYHOrO) MaTepuana: UCnoab3oBaHUe
YCTHbIX M MUCbMEHHbIX MHCTPYKLMI, YNPOLLEHME AJNHHBIX CIOXKHBIX GOPMYNIUPOBOK UHCTPYKLMIA,
pelueHMe C onopoli Ha anropmutm, obpasel, UCNONb30BaHWE CNPAaBOYHOM MHOPMALUN.

NAAHUPYEMBIE PE3Y/IbTATbI OCBOEHWMA YHEBHOI O MPEAMETA «XMMWA» HA YPOBHE OCHOBHOIO
OBLUEFO OBGPA3OBAHUA

B uenom pesynbTaTbl 0cBOEHUA obyyatowmmucsa ¢ 3MP yyebHoro npegmerta « XMMUA» COBMNAZAIOT C
pesynbTaTamu paboueit Nporpammbl OCHOBHOMO obuero obpasosaHus. Hanbonee sHa4MMbIMM
ABNAIOTCA:



JTIMYHOCTHBIE PE3Y/IbTATbI:
MOTMBaLMA K 0by4eHuIo 1 LieneHanpasieHHOM NO3HaBaTeNbHOWN AeATENbHOCTH;
YCTaHOBKa Ha OCMbIC/IEHWE IMYHOTO ONbITa, HAabNOAEHMIA 33 XUMUYECKMMM IKCNEPUMEHTAMU;

OpueHTaumnAa Ha npasuia MHANBNUAYAa/IbHOTO U KONNNEKTUBHOIO 6e3onacHoro noseaeHUA npu
B3aMN\OAel‘/JICTBMI/I C XumnyeCKkMmMmm selectsamm n CoeguHeHNAMHU;

NpPaKTUYecKoe M3yyeHune npodeccuin 1 Tpyaa pasIMYHOro poaa, B TOM YMCAEe Ha OCHOBE NPUMEHEHUSA
M3y4aemoro NPeaMeTHOro 3HaHMA (Hanpumep, N1abopaHT XMMUYECKOro aHa113a);

yBaXeHue K Tpyay U pesynbTaTam TPyA0BON AeATeNbHOCTU; TOTOBHOCTb K OCO3HaHHOMY MOCTPOEHUIO
AanbHeuwen MHAMBUAYaAbHOW TPAaeKTopuM 06pa3oBaHUA Ha OCHOBE OPUEHTUPOBKM B Mmupe npodeccuit
M NpodecCcMOoHaNbHbIX NPeANOUYTEHWN, YBAXKNTENbHOTO OTHOLLIEHUSA K TPYAY;

OCO3HaHWe CBOEr0 NOBEAEHMUA C TOYKM 3pEHUA ONACHOCTU UK BesonacHocTn ana ceba nam gaa
OKpPYXKaloLWnX;

OCHOBbI 3KO/IOFMYECKOM Ky/bTypbl, COOTBETCTBYIOLLE COBPEMEHHOMY YPOBHIO 3KOI0rMYECKOro
MbILWEHUA, NPUoBpeTeHME ONbITA IKOJOTUYECKM OPUEHTUPOBAHHOM NMPAKTUYECKON AeATeIbHOCTH B
KU3HEHHbIX CUTYyaLMSAX;

O0CO3HaHWe NOoCNeACTBUIN U HENPUATME BpeaHbIX MPUBbIYEK (YynoTpebieHna ankorons, HapKoOTUKOB,
KypeHua) un nHbix Gopm Bpeaa ana GpuUsnyeckoro u NCUXMYecKkoro 340p0oBbS;

MPUHATUE PELUEHUI B XM3HEHHOM CUTYaLMMN Ha OCHOBE NepeHOoca NoJTyYeHHbIX B Xoae obydyeHus
3HAHWI B aKTya/IbHYIO CUTYyauMio, BOCMONHATL AeduumnT MHGopMaunm;

rOTOBHOCTb OTOMPATb U MUCNO/b30BaTh HYKHYO MHGOPMALMIO B COOTBETCTBMMU C KOHTEKCTOM KU3HEHHOM
cuTyaummu.

METAMPEAMETHbIE PE3Y/IbTATbI
OBnlaieHne yHUBEPCaibHbIMKN y4eOHbIMW MO3HABATE/IbHbIMU AENCTBUAMM:
BbIAB/IATb MPUYMUHbBI U CIEACTBUA MPOCTbIX XMMUYECKUX ABNEHUI;

OCyLLEeCTB/IATb CPaBHEHMUE, KI'IaCCVId)VIKaLI,VIIO XMHN4YeCKunx selecrts No 3agaHHbIM OCHOBaHUAM U
KpUtepnam anAa yKasaHHbIX 10r’m4ecKkunx onepau,mﬁ;

CTPOWUTb Iorn4ecKkoe cyxXaeHue nocsie npegsapuTeibHOro aHazainsa, Bkovawouiee ycraHoBieHmne
NMPUYNHHO-CNeACTBEHHDbIX cBazel;

BbIABAATbL AednUUTbI MHPOPMALMK, AAaHHBIX, HEOOXOANMBIX A5 pelleHUs NOCTaB/AeHHOM 3a4a4u;
npeobpa3oBbiBaTb MHPOPMALMIO N3 OLHOTO BUAA B APYroi (Tabaumuy B TEKCT U Np.);

CO34aBaTb, MPUMEHATb U I'Ip606pa3OBblBaTb 3HAaKN N CMMBOJIbl, MO ENN N CXEMbI ONA peLleHNA y‘-IE6HbIX
M NO3HaBaTE/IbHbIX 3a4a4 C NTOMOLbIO Neaarora,

C NOMOLLbIO Neaarora NPOBOANTb XMMUYECKMIA OMbIT, HEC/IOMKHbIN KCNEPUMEHT, A1A YCTaHOBAEHUA
ocobeHHOoCTe 06beKTa U3yYeHU A, MPUYNHHO-CNEACTBEHHbIX CBA3EM U 3aBUCMMOCTEN 0OBEKTOB MeXKay
coboit;

C MOMOLLbIO Negarora UaM camocTosTeIbHO GOpPMYIMPOBaTb 0606LLLEHNA 1 BbIBOAbI MO pe3y/ibTaTam
nposeaeHHOro HabnaeHUs, ONbITa;



NMPOrHO3MpPoOBaTb BO3MOXXHOE pPa3BUTNE XMMHNYECKNX NPOLLECCOB N NX NOCNeOCTBUA;

MCKaTb UK 0TOMpPaTh MHGOPMALIMIO UM AaHHbIE U3 UCTOYHUKOB C YH4ETOM NPeasoKeHHOM y4ebHowM
334344 1 334aHHbIX KPUTEPUEB.

OB/lafieHne YHUBEPCa/IbHbIMUN Y4EOHBbIMU KOMMYHUKATUBHbIMU AEUCTBUAMM:

OpraHun30BbIBaTb yuebHOE B3aMmoaeicTame B rpynrne (onpeaensTb obwme uenm, pacnpeaenstb poau,
[0roBapMBaTbCa APYr C 4PYTOM U T. 4.).

C NOMOLLbIO Nejarora UM CaMoCTOATEIbHO COCTaBAATb YCTHbIE U MUCbMEHHbIE TEKCTbI C
NCNO/Ib30BaHMEM UNNOCTPATUBHBIX MATEPUANIOB A/1A BbICTYNAEHUA Nepes ayanTopuei;

OpraHun30BbIBaTb y4ebHOE COTPYAHUYECTBO Y COBMECTHYIO AeATE/IbHOCTb C YYUTE/IeM U CBEPCTHUKaMU;

paboTaTb MHAMBMAYANLHO M B FPynne: HaX0AMTb 0bLLee peleHne 1 paspellatb KOHGNKTbI Ha OCHOBE
COrN1acoBaHuUsA NO3ULUIA U y4eTa UHTEPeCos;

bopmMynnpoBaTh, ApPryMeHTUPOBaTb M OTCTanBaTb CBOE MHEHUE;

OLEHMBATb Ka4YecTBO CBOEro BKAaAa B 06K NPOAYKT, NPUHUMATb M pa3aenaTb OTBETCTBEHHOCTb U
NPOABNATL FOTOBHOCTb K NPeAO0CTaB/IeHNIO OTYETa nepeq, rpynmnoi.

OBnageHue yHMBepcaabHbIMU y4eOHbIMU PErynaTUBHbIMUW AENCTBUAMM:
obHapy»XunBaTb U GOPMYANPOBATbL Y4eOHYI0 Npobaemy, onpeaenatb Lesb y4ebHoM AeATeNbHOCTY;

B/1aAeTb OCHOBaMMW CaMOKOHTPO/IA, CAMOOLIEHKU, MPUHATUA PeLeHN N OCYLLLEeCTBIEHUA 0CO3HAHHOrO
BblbOpa B y4e6HOWN M NO3HABATEIbHOM AEeATENIbHOCTY;

COOTHOCWTb CBOW AEUCTBUA C NAAHUPYEMbBIMM Pe3yIbTaTaMM, OCYLLLECTBNATb KOHTPO/Ib CBOEH
[eATeNbHOCTM B Npouecce AOCTUXKEHUA pe3y/ibTaTa, onpeaenatb cnocobbl AeNCTBMIA B pamMKax
NpeaNOXeHHbIX YC/10BUIA U TPebOBaHWNM, KOPPEKTUPOBATL CBOU AEUCTBUA B COOTBETCTBUM C
N3MEHSAIOLLLENCA CUTyaUMeEN;

[aBaTb af,EKBATHYIO OLEHKY CUTyaL MU U Npegnaratb NAaH ee USMEHeHUs;
npeasuaeTb TPYAHOCTM, KOTOPbIE MOTYT BOSHUKHYTbL NPU pelleHnn yuebHol 3agaum;
NOHMMAaTb MPUYMHbI, MO KOTOPbIM He Bbl1 AOCTUrHYT Tpebyemblii pe3ynbTaT 4eATeNbHOCTH,
onpeaensaTb NO3UTUBHbIE USMEHEHUA U HanpaBaeHua, Tpebylowme aanbHenweln paboTsl;
OCO3HAHHO OTHOCUTLCA K APYrOMY Y€0BEKY, EF0 MHEHMUIO.

MNPEOMETHbBIE PE3Y/IbTATDI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO 0CBOEHMIO 06A3aTe/IbHOr0 COAEPKaHMUsA, YCTaHOBAEHHOIO
OaHHOWN NpumepHol paboyeit MporpaMmon, BblAenstoT:

Hay4Hble 3HaHWUSA, YMEHMA N CNocobbl AencTBmi, cneundmryeckne ana ydebHoro npeamerta «XMmua,
BMAbl 4EATENbHOCTU NO NOIYYEHNIO HOBOTO 3HAHWA, €r0 MHTEPNPeTaL MM, NPeobpasoBaHuIo 1
NPUMEHEHUIO B Pa3/INYHbIX y4EOHbIX M HOBbIX CUTYaLMSAX:

* NpeacTaBAeHNe 0 3aKOHOMEPHOCTAX M NO3HABAEMOCTM ABAEHWUI NPUPOAbI, MTOHMMaHNE 06 bEKTUBHOM
3HAYMMOCTM OCHOB XMMMWYECKOM HAYKM KaK 06/1acT COBPEMEHHOMO ecTeCTBO3HaHWA, KOMMNOHEHTA



O6U.l,e1‘;1 KYNnbTypbl U HpaKTM‘-IECKOﬁ AeATEeNNIbHOCTU Yen0BEKa B YC/1I0BUAX COBPEMEHHOIO 06LLI,eCTBa;
NMOHMMaHME MeCTa XMUMUKN cpean ApYyrux eCteCtBeHHbIX HayK;

® B/lafleHne OCHOBAMM MOHATUIAHOTO annapaTa U CUMBOJIMYECKOTO A3blKa XMMUU AN COCTaBAEHMA
bopMyn HeEOpPraHMYECKMX BELLECTB, YPABHEHNIN XMMUYECKUX peaKL i (C onopoit Ha anropuTm y4ebHbIx
AeNCTBUiM); BlageHMe OCHOBaMU XMMUYECKOM HomeHKnaTypbl (IUPAC 1 TpuBManbHOM) N ymeHue
MCMNONb30BaTb €€ AN1A pelleHna y4ebHo-No3HaBaTeNbHbIX 33434 C MOMOLLbIO YUUTENA; YMEHWE
NCMNONb30BaTb MOAENN A1A 0OBACHEHUSA CTPOEHMA AaTOMOB M MOJIEKY/ NO aArOPUTMY C ONOPOW Ha
onpeaeneHus;

® npeactaBaeHne o cncteme Xmummyeckmnx 3HaHUN U YMeHue C NOMOLLbIO y4nTEeNnAa NpuMeHATb CUCTeMY
XMMMUYECKNX 3HAHW AnAa yCtaHoOBNEHUA B3aMMOCBA3e mexay U3ydeHHbIm matepmnasiom mn npu
noay4yeHnn HOBbIX 3HaHWN, a TaKXKe B npowuecce Bbino/IHEHNA yq66HbIX 3ap,aHm71 nnpu pa60Te c
WUCTOYHUKAMMN XUMUYECKOM MHd)OpMaLI,VIVI, KOTOpaA BK/AKOYaEeT:

BarKHEMNLIME XMMUYECKMNE NOHATUA: XMMUYECKUIA S/1EMEHT, aTOM, MOJIEKY/1a, BELLLECTBO, NPOCTOE U
C/NI0XKHOE BellecTBo, 04HOPOAHAA M HEOAHOPOAHAA CMEeCb, OTHOCUTE/IbHbIE aTOMHasA U MOEeKYApHan
Macchbl, KOJIMYECTBO BELLECTBA, MOJIb, MOJIAPHAA MAcca, MONISIPHbI 06bem, OKCUA, KUCI0Ta, OCHOBaHUe,
coNb (cpeaHsan), XMmuyeckasa peakums, peakuum coegMHeHNs, peakunn pasnokeHus, peakumm
3amelleHna, peakumm obmeHa, TenoBo 3ddeKT peakuunn, 3K30- U SHAOTEPMUYECKUE peaKL MK,
pacTBOp, MaccoBasn A0/ XMMUYECKOro 3/1eMeHTa B COeAUHEHWUW, MacCcoBas 018 U NPOLEHTHas
KOHLEHTpaLMA BelllecTBa B pacTBope, AAP0 aTOMa, 3/IeKTPUYECKUI coli aToma, aTOMHasa opbutans,
paauyc aToma, BaIeHTHOCTb, CTENEHb OKUCNEHUSA, XMMUYECKas CBA3b, 3/1eKTPOOTPULLATEIbHOCTD,
noNApHas 1 HenoJsiAPHasa KoBaIeHTHanA CBA3b, MOHHAA CBA3b, METa/lIMYeCcKan CBA3b, KpUCTanImMdecKasn
pelweTKa (aToOMHanA, MOHHaA, MeTaInYecKan, MoeKyNApHan), MOH, KaTUOH, aHUOH, 31EKTPOIUT U He
3/1IEKTPONUT, SNEKTPOAUTUYECKAA ANCCOLMALNA, PeaKLIMN MOHHOTO 0bMeHa, OKUC/IUTENbHO-
BOCCTAHOBUTE/IbHbIE peaKLMU, OKUC/IUTENb N BOCCTaHOBUTENb, OKUC/IEHNE U BOCCTaHOBAEHWE,
3NEKTPON3, XMMMYECKoe paBHoBecue, obpaTuMble M HeobpaTUMble peaKL MM, CKOPOCTb XMMUYECKOM
peakuuu, KaTaamsaTtop, NpeaenbHo AonycTumasn KoHueHTpauus (MAK), Koppo3usa meTannos, CNnaBbl;

OCHOBOMO/IaratoLMe 3aKOHbl XMMMUK: 3aKOH COXPaHeHMA macchl, Mepuoanyeckmii 3akoH . U.
MeHaeneeBa, 3aKOH MNOCTOAHCTBA COCTaBa, 3aKOH ABoragpo;

TEOPUN XUMUN: aTOMHO-MOJIEKYNIAPHAA TEOPUA, TeOpUA 3I'IEKTpOI'IMTMLIECKOﬁ Anccounauunu, a Takxe
npeacrtasieHnA O Hay4YHbIX MeTo4aX MO3HAHWUA, B TOM YMUC/1e SKCNEPUMEHTA/IbHbIX U TeOPEeTUYECKUX
MeTo4ax nccnengoBaHnAa sewecTts U Uy4eHUA XUMUYECKUX peaKLl,Mﬁ;

* NpeacTaBAeHUe 0 NePUOLMUYECKON 3aBUCUMOCTUN CBOMCTB XMMUYECKUX 3N1EMEHTOB (paguyc aToma,
3/1eKTPOOTPULATENBHOCTL), MPOCTbIX U CNOXHbIX BELLECTB OT NONOXKEHNA 3/1eMeHTOB B MNepunoamyeckomn
cucteme (B Manbix Nepnoaax U rnasHbIX NOArpynnax) U 3NeKTPOHHOrO CTPOEHMA aTOMa; YMeHUue
06BACHATL CBA3b NONOXKEHUS 3/1emMeHTa B Meprnognyeckon CUCTEME C YUCTIOBbIMWN XapaKTepPUCTUKaMU
CTPOEHMA aTOMOB XMMMUUECKUX 3/1IeMEHTOB (COCTaB 1 3apsaa aapa, obliee Y4CNO0 3NEKTPOHOB),
pacnpegeneHnem 371eKTPOHOB MO SHEPreTUYeCcKMM YPOBHAM aTOMOB NepBbiX TPEX NepuoaoB, Kanuma u
KanbumA; KnaccupuumMpoBaTb XMMUYECKME 3NIEMEHTbI C ONOPOI Ha onpeaeneHns GpU3NYecKoro CMbICna
UMPPOBbIX AaHHbIX NepuoamnyHeckon Tabanubi;

® yMeHue KnaccudpuumpoBaTb XMMUYECKME 3/IEMEHTbI, HEOPraHNYeCcKne BELLECTBA U XMMUYECKUE
peakuumn ¢ onopoi Ha CXeMbl; ONpenenATb BaIEHTHOCTb U CTENEHb OKUCNEHNA XUMUYECKUX SNEMEHTOB,
BMA XMMUYECKOM CBA3M U TUM KPUCTANIMYECKON CTPYKTYPbI B COEAMHEHUSAX, 3apAa, MOHA, XapaKTep
cpeabl B BOAHbIX PACTBOPaX BELLECTB (KMC/OT, OCHOBaHWIM), OKUC/IUTE b U BOCCTAHOBUTE/Ib MO
aNropuTMy y4ebHbIX AeNCTBUI;



* YyMEHMe XapaKTepmn3oBaTb C ONOPOK Ha cxeMy GU3NYECKME U XUMUYECKME CBOMCTBA NPOCTbIX BELLECTB
(kncnopoga, o30H, BoAopoa, rpaduT, anmas, KpeMHUI, a3oT, dpochop, cepa, XNop, HaTPU, Kanui,
MarHumn, KanbLni, aNtOMUHWNI, }KENe30) U CNOXKHbIX BELLECTB, B TOM YMCae UX BOAHbIX pacTBOPOB (Boaa,
AaMMMAK, XJI0POBOA0POA, CEPOBOAOPOA, OKCUAbI U TMAPOKCUAbLI MeTannos | - [IA rpynn, antommHuma,
meaum (1), umHKa, *Kenesa (Il v 1), okenabl yraepoaa (Il v IV), kpemuus (1V), asota n pocdopa (Il n V),
cepsl (IV 1 VI), cepHuctas, cepHas, a3oTuctan, a3oTHas, pocdopHasn, yrosbHasa, KpeMHMeBas KMCaoTa u
WX COIN); OMMCbIBATbL C ONOPOI Ha MNJIaH M K/oYeBble C/1I0BA; YMEHWE NMPOrHo3npoBaTh U
XapaKTepmn3oBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT UX COCTaBa M CTPOEHMA nocne
npeasapuUTeNbHOro aHaa13a noj pyKkoBoACTBOM nejarora, NpUuMeHeHne BELLeCTB B 3aBUCUMOCTU OT UX
CBOWCTB, BO3MOXHOCTb NPOTEKAHMA XMMUYECKUX NPEBPALLEHMI B PA3/INYHbIX YCIOBUSAX, BAUAHUE
BELLLECTB M XMMMUYECKMNX MPOLLECCOB HA OPraHNU3M YENOBEKA N OKPYKAIOLLYIO NPUPOAHYIO cpeay;

* yMeHMe COCTaBAATb No 06pasLyy, CXeMe, aITOPUTMY YYEBHbIX AENCTBMIA MOEKYNAPHbIE Y MOHHbIE
YypaBHeHMA peakuuit (B TOM Yncie peakumii MOHHOro 06MeHa U OKUCNTENbHO-BOCCTAaHOBUTE/bHbIX
peakuuit), MNACTPUPYIOLLMX XMMUYECKUE CBOWCTBA M3YYEHHbIX KNAccoB / rpynn HeopraHUYecKux
BELLECTB, a TaK}Ke NOATBEPIKAAIOLMX reHETUYECKYIO B3aMMOCBA3b MeXAY HUMU;

® YMEHME BbIYNCIATb OTHOCUTENbHYIO MONEKYNAPHYIO M MONSPHYIO MacChl BELLLECTB, MacCOBYHO 400
XMMMUYECKOTO 3/1eMEHTa B COEANHEHMM, MAaCCOBYIO 0110 BELLECTBA B PaCTBOPE, KOIMYECTBO BELLLECTBA U
ero maccy, o6b&m rasoB c onopoii Ha obmne Gopmysbl; yMeHME NPOBOANUTL PacyeTbl N0 YpPaBHEHUAM
XMMMUYECKUX PeaKL M U HaXOANTb KOIMYECTBO BELLECcTBa, 06bem M maccy peareHToB Uan NPoayKTOB
peakumn c onopoi Ha obpasel, aJIroPUTM y4ebHbIX AeNCTBUI;

® B/lafleHNe OCHOBHbIMM METOAaMM Hay4YHOTO NO3HaHUA (HabntoaeHne, u3mepeHne, SKCNEPUMEHT,
MOAENMPOBAHUE) NPU N3YYEHUM BELLECTB U XMMUYECKUX ABJIEHMI C ONOPON HA ANITOPUTM YUYEBHbIX
OencTBuUin; ymeHne chopmynnposatb Npobiemy 1 NpeanoxuTb NyTM ee pelleHns ¢ NOMOLLbIO Nejarora;
3HaHMe OCHOB 6e30MacHOM PaboTbl C XMMUYECKMMM BELLLECTBAMM, XMMMUYECKON NOCYA0M U
nabopatopHbiM 060pyaOBaHMEM;

® Ha/IMUME NPAKTUYECKNX HAaBbIKOB MAAHUPOBAHUA W OCYLLLECTBIEHUA CIeAYIOLINX XUMUYECKUX
9KCMEePMMEHTOB Mo PYKOBOACTBOM yUnTeNA € 0bcyKaeHnem nnaHa paboTbl AN COCTaBEHUEM
Tabnuubl:

M3y4yeHue 1 onncaHme pUsnNYecKMx CBOMCTB BELLLECTB; O3HAKOMNEHUE C PUINYECKUMU U XUMUYECKMMMU
ABNEHUAMMU;

OnbITbl, UITIOCTPUPYIOLLME NPU3HAKU NPOTEKAHNA XUMNYECKUX PeaKLUUIA;

n3yyeHue cnocoboB pasaeneHuns cmecem;

noJiydeHre KUCNopoaa U U3yyeHume ero CBOICTB;

noJiydeHne Bo40poOAa U U3yYeHue ero CBOICTB;

noJiydeHune yrneKncioro rasa v U3y4eHune ero CBOMCTB;

noJiydeHMe aMmuaKka u U3y4yeHue ero CBOICTB;

NPUroToB/IEHME PacTBOPOB C onpeaeeHHOW MaccoBOW AoNei pacTBOPEHHOIO BELLECTBa;
nccnenoBaHMe M oNucaHMe CBOMCTB HEOPraHUYECKUX BELLLECTB Pa3IMYHbIX KNaccoB.;

NpMMeHeHWe MHAMKATOPOB (nakMyca, MeTUopaHka u peHondTanenHa) ona onpeseneHus xapakrepa
cpeabl B pacTBOpax KMCNOT U LLEeoYei;



M3yyeHue B3aMMOAEeNCTBUA KUCIOT C MeTallaMn, OKCUAAMM METANN0B, PaCTBOPUMbIMA U
HEepacTBOPMMbIMU OCHOBAHUAMM, CONAMMU;

nosy4eHne HepacTBOPMMbIX OCHOBaHWA;

BbITECHEHMWE 0AHOro MeTanNa APYrMM U3 PacTBopa CoNu;

nccnenoBaHne ampoTepHbIX CBOMCTB MMAPOKCUAOB alOMUHUA U UUHKA;

pelleHne SKCNePUMEHTa/IbHbIX 3a4a4 No Teme « OCHOBHbIE K1acCbl HEOPTraHMYECKMUX COeAUHEHNN;
pelleHne 3KCNePUMEHTa/IbHbIX 33434 N0 TeMe «DIEKTPONUTUYECKAA AUCCOLMALUAY;

pelleHne 3KCNepMMeHTaIbHbIX 3a4a4 No Teme «BaskHellmne HemeTan bl U UX COeANHEHNAY;
pelleHne 3KCNepMMeHTa/IbHbIX 33434 No Teme «BaskHellme meTanbl U UX COegNHEHNA»;
XMMUYECKNE SKCNEPUMEHTbI, UNNOCTPUPYIOLLME NMPU3HAKM NPOTEKaHMA peaKkumii MIOHHOro 0bMmeHa;
KayecTBeHHble peakuumn Ha NPUCYTCTBYIOLME B BOAHbIX PACTBOPaX MOHbI:

xnopua-, bpomng-, noana-, cynbdat-, pocdart-, KapboHaT-, CUIUKAT-aHNOHbI, TMAPOKCUA-UOHDI,
KaTMOHbl aMMOHMWSA, MarHu1A, KanblLma, aNloMUHUSA, Kenesa (2+) 1 kenesa (3+), mean (2+), UMHKa;

YMeHMWe nNpeacTaBATb pe3y/bTaTbl IKCNepumeHTa B Gopme BbIBOAOB, A40Ka3aTeNbCTs, rpaduKoB u
TabauL, 1 BbISABNATL SMMMPUYECKME 3aKOHOMEPHOCTY;

* B/lafeHue npaBuiamm besonacHoro obpalleHma ¢ BewecTBamm, UCNoib3yeMbiMn B NOBCEAHEBHOM
YKU3HMU, a TaK¥Ke NpaBuaamm NoBeaeHMa B Lenax cbepeskeHmnsa 340p0BbA U OKPYKatolLeln NpupoaHoi
cpeabl; NOHMMaHWe Bpeaa (onacHOCTM) BO3AEMUCTBUA Ha KMBble OpraHM3Mbl onpeaeneHHbIX BELWECTB, a
TaK»e cnocoboB ymeHblUeHUA U NPeAoTBPaLLEHMA UX BPeAHOro BO3AeNCTBMA; NOHUMaHWe 3HauYeHus
XUpos, 6eNKOoB, Yr1eBoA0B 419 OpraHM3mMa YeN0BeKa;

* B/lafeHMe OCHOBaMM XMMMUYECKON rPaMOTHOCTU, BK/OYAIOLLEN YMEHME NPaBMIbHO UCMO/b30BaTb
M3yYyeHHble BeL,ecTBa M maTepuassl (B TOM YNCEe, MUHEpPa/ibHble YA06peHUs, MeTai bl U CNAaBbI,
NPOAYKTbl NepepaboTKN NPUPOAHbIX NCTOYHWUKOB Yr1eBOA40POA0B (YrAs, NPUPOAHOro rasa, Hedptn) B
6bITY, CE/IbCKOM X03AACTBE, HAa MPOM3BOACTBE; YMEHWE MPUBOAMTL NPUMEPLI NPaBUIbHOIO
MCMNO/Ib30BaHMA U3YYEHHbIX BELLLECTB 1 MaTepPMaos;

® YMEHWNE YyCTaHaB/IMBATb CBA3U MeXAY PeasibHO Ha6]'||'0,£|,86MbIMVI XUMUNYECKUMMU ABNTIEHUAMU U
npoueccamu, nponcxoaawlmmm B Makpo- 1 MMKpomupe, 06bsACHATb NPUYNHDbI MHOFOO6pa3VIFI BeLlecCTs,
YMEHUE NHTErpnpoBaTb XuMmn4yeCkme 3HaHnA CO 3HaHUAMU OPYTnx yqe6Hb|x npeameToB C NOMOLLbIO
nepgarora;

* NpeacTasneHune o chepax NpodeccMoHaNbHOW AeATENbHOCTU, CBA3AHHbIX C XMMWEN Y COBPEMEHHbIMM
TEXHO/IOTUAMU, OCHOBAHHbIMW Ha AOCTUKEHUAX XMMUYECKON HayKK; Haan4dune onbita paboTbl C
Pa3IMYHBLIMKN UCTOYHUKAMM MHPOPMALMM NO XMMMM (Hay4YHOMNONYAAPHAN MTepaTypa, C10Bapw,
CNPaBOYHUKN, MHTEPHET-PECYPCbI) C ONOPOI Ha aNIFOPUTM: YMEHME 06BEKTUBHO OLEHMBATL
MHPOPMaLMIO O BELLLeCTBaX, MX NPEBPALLEHMAX U MPAKTUYECKOM NPUMEHEHUN.

TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOeHUA yuebHOro npeameta «Xumua», pacrnpenesieHHble
no rogam obyyeHua



PesynbTathl No rogam GopmMyampyoTca no NpuHLMNy Aob6aBaeHns HOBbIX Pe3y/bTaToB OT ro4a K roay,
y)Xe Ha3BaHHble B NPeablayLmMX rofax nosuLmm, Kak Npasuao, 4OCN0BHO He NOBTOPAIOTCA, HO
YUUTBbIBAIOTCA (pe3yNbTaTbl OYEPEeAHOro roAa Mo YMOIYaHMIO BKAKOYAIOT Pe3y/ibTaTbl Npeablaywux NeT).

8 KNACC

pacKpbIBaTb CMbICA OCHOBHbIX XMMUYECKMX MOHATUI: aTOM, MOJIEKYNA, XMMUYECKUI 31eMEHT, MpocToe
BELLECTBO, C/I0KHOE BeLeCcTBO, CMeCb (04HOPOAHAA U HEOAHOPOAHAs), BaSIEHTHOCTb, OTHOCUTE/IbHAsA
aTOMHaA M MOJIEKYNSAPHAA Macca, KOJIMYEeCTBO BELLLECTBA, MOJIb, MOJIAPHAA MAcca, MaccoBas AoNA
XMMWYECKOro 3/1eMeHTa B COeANHEHNN, MOSIAPHbIN 0O6BEM, OKCUA, KNCNOTA, OCHOBAHME, COb,
3/1EeKTPOOTPULLATENBHOCTBIO , CTEMEHb OKUC/IEHMA, XMMMYECKAA peakumsa, KnaccuduKkauma peakumi:
peakuumn coeguMHEHUs, PeakLMn PasNoKeHUA, Peakummn 3ameLLeHns, peakunm obmeHa, 3K30-
3HAOTEPMUYECKUE peaKkuum; TennoBon addeKT peakumm; A4po aToma, 31eKTPOHHbIN CN0M aToMa,
aTomHasa opbuTanb, pagnyc aToma, XMMUYECKas CBA3b, MOAAPHAA U HEMONAPHAA KOBAJIEHTHAA CBA3b,
WMOHHas CBA3b, NOH, KATMOH, AaHNOH, PAaCTBOP, MAcCOBAA A0/ BELLECTBA (NPOLEHTHAA KOHLUEHTPaLMA) B
pacTBope;

WANOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKMX MOHATUI (CM. M. 1) 1 NPUMEHSATb 3TU NOHATUSA
npw ONUCaHUM BELLECTB U UX NPEBPALLEHNN;

MCnoab30BaTb XMMNYECKYHO CUMBOJIUKY ONA COCTaB/N1EHUA cbopmyn BewecTB, MONIEKY/IAPHbIX ypaBHEHMﬁ
XUMUNYeCKnx peaKu,Mﬁ, 91EKTPOHHOTIO 6anaHca;

onpeaensaTb Ba€HTHOCTb aTOMOB 3/1eMEHTOB B BUHAPHbIX COEANHEHMUAX; CTENEHb OKUCEHMSA
3/1eMEHTOB B BMHaPHbIX COeAMHEHUAX C ONOPOI Ha onpeaeneHus, B TOM YUCIE CTPYKTYPUPOBaHHbIE;
NPUHaANEKHOCTb BelLlecTB K onpeaenéHHOMY Knaccy coegmHeHnin no Gopmynam; Bua, Xumudeckom
cBA3K (KOBaNEHTHasA U MOHHanA) B HEOPraHUYECKUX COeINHEHUNSAX;

MMeTb NPeaCcTaBAEHNE O CUCTEME XMMUYECKMUX 3HAHWUI, YMETb C MOMOLLbIO YYMTENA NPUMEHATL CUCTEMY
XMMWYECKUX 3HAHUI, ANA YCTaHOBAEHWA B3aMMOCBA3N MEXKAY U3YYEHHbIM MaTeEPUANOM U Npu
NoJly4eHMM HOBbIX 3HAHMM, A TaKKe Npu paboTe C UCTOYHMKAMKN XMMNYECKON HDOPpMaLLUW.
OpueHTMPOBATLCA B NOHATUAX M ONEPUPOBATb MMM HA 6A30BOM YPOBHE, MPUMEHATbL NPU BbINOJHEHUN
y4ebHbIX 33aHUIN 1 peLeHnUM PacyeTHbIX 33434 C ONOPOM Ha afTOPUTM Y4ebHbIX AENCTBUIA U3yYEHHblE
3aKOHbI M TEOPUM: 3aKOH COXpaHeHMa Mmacchl, Mepunoanyeckunii 3akoH [.U. MeHaeneesa, 3aKoH
NMOCTOAHCTBA COCTaBa, 3aKOH ABOraZpo; aTOMHO-MoIeKynsApHaa Teopua. COOTHOCUTb 0603HaYeHuMs,
KOTOpble umetoTcs B Tabamue «Mepuoanyeckasn cuctema XMMmMYeckux anemenTos [. U. MeHaeneesa» ¢
YMCNOBBIMU XapPAKTEPUCTUKAMMN CTPOEHUS aTOMOB XMMMUYECKUX 3/IEMEHTOB (COCTaB 1 3apagd f4apa,
oblLLee YMCN0 SINEKTPOHOB U pacnpeaeneHne ux No 3eKTPOHHbIM C/I0AM);

KNaccupuumMpoBaTb XMMUYECKME 31EMEHTbI; HEOPraHUYECKUE BELLLECTBA; XMMMUYECKMe peakunm (no
YMCY M COCTABY YHaACTBYIOLLMX B PeaKLMKN BELLECTB, NO TennoBoMy 3pdeKTy, N0 U3MEHEHUIO CTENEHN
OKMC/IEHUA XUMUYECKUX 3/IEMEHTOB) C ONOPO Ha CXEMbI;

XapaKTepu3osaTb (ONMCbIBaTb) 06LLME XMMUYECKME CBOMCTBA BELLECTB Pa3/IMYHbIX K1accos,
NoATBep}KAan onucaHMe NpUMepamm MONEKYNAPHbIX YPaBHEHNI COOTBETCTBYIOLLMX XUMUYECKUX
peakumit C ONopoit Ha CXeMbl; MPOrHO3MPOBaTh CBOMCTBA BELLLECTB B 3aBMCMMOCTU OT MX COCTaBa U
CTPOEHMA; BO3MOMXKHOCTU NPOTEKaHMUA XMMUYECKUX NPEBPaLLEHUI B Pa3/IMYHBIX YCA0OBUAX Nocae
npeasapuTenbHOro obeyKaeHna ¢ neaarorom;

BbIHUCNATb OTHOCUTE/IbHYIO MONEKYTAPHYIO U MONAPHYHO MacCCbl BELWECTB,

MaCCOBYIO A0/1H0 XUMUNYECKOTO 3/1EMEHTA MO dJopmyne coegnHeHuUA,



MacCcOoBYI0 [0/10 BelllecTBa B pacTBOPe; NPOBOAUTb PACYETbI N0 YPaBHEHUIO XUMUYECKON peaKLum C
OMOpPOW Ha aNrOPUTM;

NPUMEHATb OCHOBHbIE ONepaLMn MbICAUTENBHOW AEATENbHOCTU — aHa/IU3 U CUHTE3, CPAaBHEHUE,
0606LLeHNe, cucTEMATU3AUMA, KNaccudUKaL s, BbIABAEHWE NPUYNHHDI U Aanee KypPCUBOM
0603HayaoTCA NAaHUPyeMble NpegMeTHble Pe3ybTaTbl, KOTOpPble MOTYT ObITb MOTEHLMANBHO
AOCTUTHYTbI 06yyatowmmea ¢ 3MP, HO He ABNAOTCA 06A3aTENbHBIMK

cneacCTBeHHbIX cBAszen — AnAa n3yyveHunaA CBOWCTB BeuwLecTB U XMMNUYECKUX peaKLl,VIﬁ,‘

ecTecTBeHHOHay4YHble MeToAbl NO3HaHWA — HabaloAeHNe, U3SMepeHMe, MOAENIMPOBAHME, SKCNEPUMEHT
(peanbHbI U MbICNIEHHBIN) NOA PYKOBOACTBOM NeAarora;

cnepoBaTb NpaBMaaM NoNb30BaHUA XMMUYECKOKN Nocyaol n nabopatopHbiMm 060pya0BaHMEM, A TaKKe
npasuaam obpaLLeHuns ¢ BeWeCcTBaMm B COOTBETCTBMU C MHCTPYKLMAMM MO BbINOJHEHMWIO 1abopaTopHbIX
XMMMYECKUX OMbITOB MO MNOAYYEHUIO U COBMpPaHUIO ra3006pa3sHbIX BELLECTB (BOA0POAA U KUC0poaa),
MPUroTOB/IEHMIO PACTBOPOB C ONpeaenEHHON MaccoBOM A0Ne PaCTBOPEHHOTO BELLECTBA;

NNaHMPOBaTb M MPOBOAMUTb XMMUYECKME IKCMEPUMEHTBI MO Pacno3HaBaHWIO PaCcTBOPOB LWeaoYel 1
KMCNOT C MOMOLLbIO MHAMKATOPOB (Nakmyc, deHondTanenH, MeTUaopaHK 1 Ap.), NOATBEPKAAIOLLUX
KauyeCTBEeHHbIN COCTaB HEOPraHUYECKNX BelllecTB (KauecTBeHHbIe PeaKkLmMn Ha MOHbI) Mo/ PYKOBOACTBOM
neparora.

9 KNACC
PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUIA:

XMMUYECKUI 31EMEHT, aTOM, MOJIEKY/1a, MOH, KaTUOH, aHWOH, MPOCTOE BELLECTBO, C/IOXKHOE BELLECTBO,
Ba/IEHTHOCTb, 3/1EKTPOOTPULLATENIbLHOCTb, CTEMEHb OKUC/IEHMA, XMMUYECKasA peaKkUns, XMMUYecKan cBssb,
TennoBo adpPeKT peakummn,Mosb, MONAPHbLIN 0OBEM, PacTBOp;

3/1eKTPONNTbI, HE3NEKTPO/IUTbI, SNEKTPOIUTUYECKAN AMCCoLMaLMA, peakuum MOHHOro obmeHa,
KaTa/in3aTop, XMMUYecKoe paBHoBecue, obpatumble N HeobpaTMble peakuum, OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peakLUumn, OKUCAUTENb, BOCCTAHOBUTE/Ib, OKUC/IEHNE U BOCCTAaHOB/IEHME,
annotponus, ampoTEPHOCTb, XMMMYECKanA CBA3b (KOBA/IEHTHAsA, MOHHAA, MeTaIMdecKasn),
KpUCTannyeckan pewéTka, Kopposna MeTannoB, CNiaBsbl;

CKOPOCTb XMMMUYECKOMN peakumn, npeaenbHo AonycTuMan KoHueHTpauus (MAK) sewecTsa;

WUNNIOCTPUPOBATL B3AaMMOCBA3b OCHOBHbIX XUMUYECKUX NOHATUM (CM. M. 1) U NPUMEHATb 3TN NOHATUA
Nnpu ONMCcaHUK BELLECTB U UX MPEBPALLEHNI;

MCNO/Ib30BaTb 3HAKM U CUMBOJIbI ANA GUKCcaLmMm pesynbTaToB HabaoaeHU, coctaBneHma popmyn
BELLECTB U YPABHEHUA XUMUYECKUX PeaKLMIA, 3aNnUCK AaHHbIX YC10BUIA 33434,

Ncnonb3oBaTb 0603HayeHus, umerolmecs B Mepmuoguyeckoin cucteme 1 Tabanue pacTBOPUMOCTH
KUCNOT, OCHOBaHWI 1 conen B BoAe A/1A BbIMOJHEHUA 3a4aHUN.

onpeaenaTb Ba€HTHOCTb U CTENEHb OKUCEHUA XMMUYECKUX 3/1EMEHTOB B COEANHEHUAX Pa3/INYHOIO
COCTaBa; MPMHaAANEHOCTb BELLECTB K OnpeaenéHHOMY K/accy CoeaMHEHUI C ONopoi Ha onpeaeneHus,
B TOM YMCAe CTPYKTYPUPOBAHHbIE;

BMAbl XMMUYECKON CBA3W (KOBANEHTHAA, MOHHAA, MeTaN/IMYECKasn) B HEOPraHUYECKMX COeaUHEHNAX;
3apAL MOHa MO XMMU4YecKon bopmyne;



XapaKTep cpeapl B BOAHbIX PACTBOPaX KUCAOT U LEeNoYen, TUN KPUCTaNNNYECKON PELLETKM KOHKPETHOTo
BelllecTBa;

packpbiBaTb cmbicn [NMepunogmyeckoro 3akoHa .. MeHgeneesa n 4eMOHCTPUPOBATL €ro NOHUMaHKe:
OMMCbIBATb M XapaKTepM3oBaTb TabanuHyo dopmy Nepnoamyeckon cucTeMbl XMMUUYECKUX 3/IEMEHTOB:
pa3nuyaTb NOHATUA «rNaBHas noarpynna (A-rpynna)» n «noboyHas noarpynna (B-rpynna)», manble u

6onblne nepnoabl;

COOTHOCUTb 0603HaYeHMA, KOTOPble MMEIOTCA B Nepnoandeckon Tabanue, ¢ Y4CA0BbIMU
XapaKTepUCTUKamm CTPOeHMA aTOMOB XMMUYECKUX 31eMeHTOB (cocTaB 1 3apag aapa, obliee Ynucio
3/1EKTPOHOB W pacnpeaeneHme Mx no 31eKTPOHHbIM C/105M);

06bACHATL 06LME 3aKOHOMEPHOCTM B USMEHEHMM CBOMCTB XMMUUYECKMX 3/IEMEHTOB M UX COEANHEHUIA B
npeaenax manbix NEPUOAOB U rMaBHbIX NOArPYNN ¢ Y4ETOM CTPOEHMA UX aTOMOB; KnaccuduumposaTb
XMMUYECKMNE 31eMEHTbI; HeopraHMYecKue BelLLecTsa;

XMMUYECKME peakuum (Mo YNCY U COCTaBY YYaACTBYIOLWMX B PEAKLMW BELLLECTB, MO TeN10BoMy 3G deKTY,
MO M3MEHEHMIO CTENEHEN OKUCNIEHUA XMMMUYECKMX 3/1IEMEHTOB) C OMOPOI Ha CXeMbl;

XapaKTepu3oBaTb (oNucbiBaTb) 06LWMe U cneumpuyeckme XMMUYEeCcKne CBOMCTBA BELLECTB Pa3/IMYHbIX
KAaccoB, NOATBEPKAAA ONUCAHWE NPUMEPaMM MONEKYAAPHBIX M MOHHbIX YPaBHEHMWIA COOTBETCTBYHOLLMX
XMMUYECKUX PeaKLMii C ONOPOM Ha CXEMbI;

COCTaB/IATb YPaBHEHMSA 3/1EKTPOIUTUYECKOW AMCCOLMALMM KMCNOT, LLLeSIoYei 1 conen;
MO/IHbIE U COKPALLEHHbIE YpaBHEHMA peaKkLuii MOHHOro obmeHa;

YpaBHEHUA peakLuii, NoATBEPKAAIOLWMX CYLLECTBOBAHNE rEHETUYECKOM CBA3UN MeXKay BellecTBamm
pa3INUHbIX KNaccos;

pacKpbIBaTb CYLLHOCTb OKMCINTE/IbHO-BOCCTAaHOBUTE/IbHbIX PeaKLUMii NOCPeACTBOM COCTaBAEHUSA
3/IEKTPOHHOro 6anaHca aTUX peakuuii;

HpOFHO3MpOBaTbCBOI7'ICTBa BellLecTB B 3aBUCMMOCTU OT UX CTPOEHUA,; BOSMOXKHOCTU NPOTEKaHUA
XUMUNYECKUX I'IF)EBpaLLI,EHMﬁ nocne npenBapuUTesIbHOro O6CV)K£I,EHMF| cnegarorom,

BblHUNCNIATb OTHOCUTE/IbHYIO MONEKYNAPHYIO U MONTAPHYHKO MacCCbl BELLECTB,
MaCCOBYHO A0/1H0 XUMUNHECKOTO 3/1IEMEHTA MO d)opmyne coegunHeHuA,

MacCCOBYIO [0/110 BELLLECTBA B PACcTBOPE; NPOBOAMUTb PACUETbI MO YPABHEHUIO XMMUYECKON peakumm ¢
OMOpPO HAa aNropuUTM;

cnenoBaTbrpaBM/iaMm No/Ib30BAHUA XMMUYECKON Nocyaoi n nabopaTtopHbiMm 060pyA0BaHMEM, @ TaKKe
npasuaam obpalleHns C BewecTBaMmn B COOTBETCTBMM C MHCTPYKUMAMM MO BbIMNOJHEHMIO N1a6OPaTOPHbIX
XMMMUYECKUX OMbITOB MO NOAYYEHUIO U COBMpPAHUIO ra3006pasHbIX BELLECTB (aMMMaKa M YrNeKUCaoro
rasa);

NPOBOAMTb PeaKkLMn, MOATBEPKAAIOLME KAYECTBEHHbIN COCTaB Pas/INYHbIX BELLLECTs:

pacno3HaBaTb OMbITHbIM NYTEM X10pUA- bpoMmuna-, noana-, KapboHat-, pocdar-, cuaunkaT-, cynbdart-,
rMOPOKCUA-NOHbI, KaTUOHbI AMMOHMA U MOHbI U3YYEHHbIX METaNN0B, MPUCYTCTBYHOLLNE B BOAHbIX
pacTBopax HeopPraHNYECKNX BELLLEeCTB;



NPUMEHATb OCHOBHblE OnepaLUn MbICAUTENIbHOW AeATENbHOCTM — aHaIn3 N CUHTE3, CPaBHEHUe,
0606LieHNe, cMcTemMaTM3aLMIO, BbiiBEHWE NPUYNHHO-CIEACTBEHHbIX CBA3EN — A1 U3YyYeHUA CBONCTB
BELLECTB U XMMUYECKUX peaKLuii;

€CTecTBEHHO-Hay4YHble MeToAbl MO3HaHUA — HabatoaeHWe, U3MepPeHNe, MOAEIMPOBAHNE, IKCNEPUMEHT
(peanbHbI U MbICNEHHbIN).
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HOPMbl OLLEHUBAHWA

OueHnBaHWe pe3ynbTaToB 0H6y4YEHMA MO XUMUK

OueHnBaHMe yCTHOrO OTBeTA

OueHKa «5»:

- OTBET NOJIHbIN M NPABU/bHbIA HA OCHOBaHUW U3YYEHHbIX TEOPUIA;

- MaTepunan U3NoXKeH B onpeaeneHHON OrMYecKon Nocaef0BaTelbHOCTH, IMTEPATYPHbBIM A3bIKOM;
- OTBET CAMOCTOATENbHbIMN.

OueHKa «4»:

- OTBET NOJIHbIM U NPaBU/bHbIA Ha CHOBAaHUWN U3YYEHHbIX TEOPUI;

- MaTepuran U30XKeH B onpeaeeHHON I0rMYecKoi Nocaea0BaTeNbHOCTH, MPY 3TOM AOMNYLLEHb! ABE-TPK
HecyLlIecTBeHHble OWNBKK, UcnpasB/ieHHble No Tpebo BaHWUIo yuntens.

OueHKa «3»:
- OTBET NOJIHbIN, HO NPU 3TOM AO0NYyLLEHa CYLLEeCTBEHHAsA OWNOKA UM OTBET HEMOJIHbIN, HECBA3HbIN.

OueHKa «2»:



- Npu oTBeTe 06HaPYKEeHO HeMOHMMaHME yYaLlMMCA OCHOBHOrO coAep KaHuna yuebHoro matepuana nam
JOMYLLEHbI CYLLEeCTBEHHbIE OLIMBKM, KOTOPbIE Y4a LMIACA HE MOMKET UCMPaBUTb NPU HaBOAALLMX
BONPOCax yunTens, oTCyTCTBUE OTBeTa.

4.6.2. OueHKa 3KCNepuMeHTaIbHbIX YMEHWU I

- OueHKa CTaBUTCA HA OCHOBAHMM HABNOAEHUA 32 YHALLMMMUCA U MUCbMEHHOIO OTYeTa 3a paboTy.
OueHka «5»:

- paboTa BbINOAHEHA NOAHOCTBIO U MPABU/BbHO, CAENaHbl NPaBUabHble HABNIOAEHWUS U BbIBOAI;

- 3KCNEPUMEHT OCYLLLECTB/IEH MO MNaHy C y4eTOM TeXHUKK 6e3onacHOCTU 1M NpaBua pPaboThbl C
BeLecTBamm 1 0b6opyaoBaHNEM;

- NPOAB/IEHbI OPraHM3aLUMOHHO-TPYA0BbIE YMEHUNA, NOAAEPKNBAIOTCA YMCTOTa paboyero mecTa u
nopAaoK (Ha cTone, 3SKOHOMHO MCMNOb3YHTCA PEaKTUBbI).

OueHka «4»:

- paboTa BbINO/IHEHA NPaBWUJIbHO, CAENAHbI NPaBUAbHbIE HAbAOAEHMA U BbIBOAbI, HO NPY 3TOM
3KCNEepPUMEHT NPOBEAEH He NOJIHOCTbIO UM AONYLLEHbI HECYLLECTBEHHbIE OWNOKK B paboTe ¢
BeLLLeCcTBamMM U 060pyL0BaHNEM.

OueHKa «3»:

- paboTa BbINOAHEHA NPaBUIbHO HE MeHee YeM HaMoN0BUHY UK AOoNyLleHa CyllecTBeHHan olwmnbKa B
X0/4e 3KcrnepmmeHTa B 06bACHEHUN, B odpopmaeHnn paboTbl, B COBAOAEHUN NPABUA TEXHUKU
6e3onacHOCTK Ha paboTe C BellecTBaMuM 1 060pyA0BaHNEM, KOTOpan UCNpaBaseTcsa no TpeboBaHMIo
yuntens.

OueHKa «2»:

- ponyueHbl Ase (1 6bonee) cywecTBeHHbIE OWNMOKM B XO4€: IKCNEPUMEHTA, B 06BbACHEHUN, B
odopmaeHumn paboTbl, B cOba0AEHUN NPaBUI TEXHUKKN 6e3 onacHOCTU nNpu paboTe ¢ BelecTsamm 1
0b60pyaoBaHMEM, KOTOPbIE YYALLMNCA HE MOXKET UCMPaBUTL AaXKe No TpeboBaHUIo yuntens;

- paboTa He BbINO/HEHA, Y YYaLLErOCA OTCYTCTBYET SKCNEPUMEHTA/IbHbIE YMEHUA.

4.6.3. OueHKa YMeHUI pellaTb pacyeTHble 33434u

OueHka «5»:

- B IOTMYECKOM PACCYKAEHUUN U pelleHnn HET OWMOOK, 3a/a4a peLleHa paLMoHaabHbIM cnocobom;
OueHKa «4»:

- B IOTMYECKOM PaCcCyXAeHUU N pelleHnA HeT CyLecTBeHHbIX OWMBOoK, HO 3aada pelueHa
HepaLunoHaNbHbIM CNOCOBOM, 1K AoNylLEHO He 6oiee ABYX HECYLL,ECTBEHHbIX OLIMBOK.

OueHKa «3»:

- B IOTMYECKOM pacCCyXaeHUN HET CYLLEeCTBEHHbIX 0LIJVI60K, HO AonyuleHa cyuectBeHHaA owmnbKa B
MaTeMaTUYECKUNX pacyHeTax.

OueHKka «2»:



- UMEETCA CYLLEeCTBEHHbIE OWMOKKN B NOTMYECKOM PaCCYKAEHUM U B peLUEHUN.
- OTCYTCTBME OTBETa Ha 3ajaHue.

4.6.4. OueHKa NMCbMEHHbIX KOHTPOJIbHbIX paboT

OueHKa «5»:

- OTBET NOJIHbIM M NPaBU/bHbIA, BO3MOXHA HecyllecTBeHHan oLmMbKa.
OueHKka «4»:

- OTBET HEMOJIHbIM UM A0NYLEHO He 6onee ABYX HECYLLLECTBEHHbIX OWMOOK.
OueHKa «3»:

- paboTa BbINO/IHEHA HE MEHEE YeM HaMoI0BUHY, AONYyLLEeHa 04Ha CYLLECTBEH HaA OLWNBKa U NpU 3TOM
ABe-TpU HecyLecTBeHHbIe.

OueHKka «2»:
- paboTa BbINOJIHEHA MEHbLUE YeM HaNoN0BUHY U COAEPHKMUT HECKO/IbKO CYLLLECTBEHHbIX OLLIMOOK.
- paboTa He BbINO/HEHa.

Mpu oUeHKe BbINONHEHNA NMCbMEHHON KOHTPOJIbHOW paboTbl HEOBX0AMMO YYUTLIBATL TPeboBaHNA
eanHoro opdorpadpuyeckoro pexxmma.



