AHHOTaUMAa K paboyein nporpaMme rno xnummm 8-9 Knaccel.

HopmaTtunBHO-
MeToLMYecKme
marepuassl

depnepanbHbIi 3aKoH Poccuiickoin depepauun ot 29. 12. 2012 r.,
No273-®3 «O6 o6pa3oBaHun B Poccuiickor ®efepatum»

Mprka3 MwuHucTepcTBa MpocBeLleHns Poccuiickon Pepepauumu
or 31.05.2021 Ne 287 «OO6 yTBEpXAeHUN (efepaibHOro
rocyfapCTBeHHOro 06pa3oBaTe/IbHOTO CTaHZapTa OCHOBHOMO
o6Lero obpasoBaHus» (3apernctpmposaH 05.07.2021 Ne 64101)
Mprka3 MwuHMcTepcTBa MpocBeLleHns Poccuiickoin depepauum
No 568 oT 18.07.2022 “O BHeCeHUW M3MEHEHWIA B (heaepasnbHblii
rocyfapCTBeHHbIi  06pa3oBaTeNbHbIi  CTaHAAPT  OCHOBHOIO
obLero obpasoBaHuna” (3apeructpuposaH 17.08.2022 Ne 69675)
Mprka3 MwuHMCTepCTBa MpocBeLleHns Poccuiickoin depepauum
oT 18.05.2023 Ne 370“0O6 yTBEpXAEHMN (hedepasbHOM
06pa3oBaTe/IbHON NPOorpammMbl OCHOBHOIO 06Liero obpasoBaHna”
(3aperucTpuposaH 12.07.2023)

Peannsyembli YMK '’

Xumnga, 8 knacc/ KysHeuosa H.E., TutoBa W.M., Tlapa H.H.,
AKLUMOHepHoe 06LLecTBO «3p0aTenbLCcTBO «[TpocBeLleHne»
Xumnga, 9 knacc/ ,KysHeuoBa H.E., TutoBa W.M., Tapa H.H.
AKLVMOHEPHOE 06LEeCTBO «M3aaTenbCTBO «I1poCBeLeHne»

Llenn v 3agauu
N3yyeHus
npeamMeTa

— (hopMMpOBaHME WHTENNeKTyalbHO Pa3BMTON NNYHOCTW, FOTOBOM K
caMo06pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITENIbHOMY MPUHSATUIO
PELUEHNIA, CMNOCOGHON adanTMpOBaTbCi K  ObICTPO  MEHSAOLWMMCS
YCNOBUSIM XKW3HU;

— HanpaBMeHHOCTb O0OYy4YeHWs Ha CUCTEMATMYECKoe MpuobLyeHme
00yyaloLLIMXCa K CaMOCTOSATENIbHOW MO3HABaTENbHON AeATENIbHOCTH,
Hay4YHbIM MeTOAaM MO3HaHWSA, (HOPMUPYIOLLMM MOTUBALMIO U pa3BUTME
CMOCOGHOCTEN K XUMUW;

— obecrneyeHne  YCNOBWIA,  CMOCOOCTBYHOLMX  NPUOBPETEHUIO
00yyvaloLMMMCA  OMbITa Pa3HO0Opa3HOW [AesSTeNIbHOCTU, MO3HAHUA W
CaMOMO3HaHWS,  KHYEBbIX HaBbIKOB  (K/HOYEBLIX  KOMMETEHLWIA),
MMEIOLWMX  YHMBEPCAbHOE  3HaYeHWe A4S pasiMyHbIX  BUAOB
AeATeNbHOCTY;

— (popmupoBaH/e 00LLen (DYHKLMOHAIbHON W eCTeCTBEHHO-Hay4YHOM
rPaMOTHOCTW, B TOM 4YMCNE YMEHWUI OOBACHSATb WM OLIEHMBATb SBMEHUNA
OKPY>KaloOLLEro Mupa, MCMOoMb3ysi 3HaHWA WM OMbIT, MOMYYEHHbIE MNpU
M3YYEHUN XUMUW, TMPUMEHSTb WX NpPU  peleHnn npobnem B
MOBCEAHEBHOM XXM3HWN W TPYLOBOIN LeATENIbHOCTH;

— (opmMupoBaHMe Yy 00YYarOLLMXCH [YMaHUCTUYECKUX OTHOLLEHWIA,
MOHUMaHNA  LEHHOCTU  XMMWYECKMX  3HAHW  ANns  BbIpabOTKM
9KONOrMYECKN LenecoobpasHoro noseaeHnst B ObITY W TPYAOBOM
AEATENbHOCTU B LENSX COXPaHEHWs CBOEro 3[40POBbSA U OKPYXKatoLLei
NPUPOAHOIA Cpeabl;

— pasBuTME MOTMBALMM K 0OYYEHMIO, CMOCOOHOCTEN K CAMOKOHTPOMIO U
CaMOBOCMMTaHMNIO Ha OCHOBE YCBOEHMS 0O6LLEYEN0BEYECKNX LIEHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BblOOpPY NpouAs M HanpaBneHHOCTU
AanbHEenLwero 06y4eHus.

Cpok
peanu3aymm

2 roga




paboueii

NporpamMmb|
MecTo y4e6HOro OG6lLee UMCNO YacoB, OTBEAEHHBLIX ANS WU3YYEHUS XUMUKM HA YPOBHE
npeameTa b OCHOBHOr0 06LLero 06pasoBaHusi, cocTaBnseT 136 yacoB: B 8 Knacce — 68

y4e6HOM MnaHe

yacoB (2 yaca B Heflento), B 9 knacce — 68 yacos (2 vaca B Heflento).

Pe3ynbTaTb
OCBOEHMA
y4e6HOoro
npegmerta

8 Knacc:

. PacKpblBaTb CMbICT OCHOBHbIX XWMWYECKUX MOHATMIA: aToM,
MONEKYNa, XWUMWYECKWUIA 3NEMEHT, MpPOCTOe BELIECTBO, CIOXKHOE
BELEeCTBO, CMeCcb (OAHOPOAHAs W  HEOLHOPOAHas), Ba/IeHTHOCT,
OTHOCUTE/IbHAs aTOMHas U MOJIEKY/ISipHas Macca, KOIMYeCcTBO BELLLeCTBa,
MO/Ib, MONSAPHAs Macca, MaccoBas [A0Ns XMMWYECKOro 3/1eMeHTa B
COEAMHEHNWN, MONAPHbIA 00bEM, OKCWA, KWUCNOTa, OCHOBaHWE, COfib,
3NIeKTPOOTPULLATENBHOCTb, CTEMEHb OKUC/IEHWS, XMMUYecKas peakuus,
Knaccumkaumsa peakumin: peakuum CoefMHeHUs, peakuun pasfoxeHus,
peakuuMn 3aMelleHusi, peakumMm 06MeHa, 3K30- W 3HA0TepMUYECKue
peakuuun, TennoBo 3PMEKT peakummn, SAPO aToMa, 3NEKTPOHHbLIV CNOoW
aToMa, aTOMHas opbuTasnb, pagumyc atomMa, XMMmUyeckas CBA3b, NONSAPHas
N HenonspHas KOBa/IeHTHas CBA3b, MOHHAA CBS3b, MOH, KaTWOH, aHWOH,
pacTBop, MaccoBas [0ns BellecTBa (MPOLEHTHas KOHUeHTpauus) B
pacTBope;

. WNMKOCTPUPOBaTL B3aMMOCBS3b OCHOBHbIX XMMWYECKUX MOHSATUIA
M NPUMEHSATb 3TV NOHATWSA NPU ONUCaHWUW BELLLECTB U X NPeBpaLLeHuii;

. MCNONb30BaTb  XUMMUYECKYID CUMBOMIMKY [N COCTaB/ieHUs
(hopmyn BELLECTB 1 YPaBHEHWUIA XUMUYECKNX PeaKLiA;

. onpefensTb Ba/leHTHOCTb aTOMOB 3/IEMEHTOB B  OGUHapHbIX
COEAMHEHMNSAX,  CTEMeHb  OKUC/IEHUS  3/1EMEHTOB B OMHApPHbIX
COEAMHEHMNAX, MNPUHALNEXHOCTb BELLECTB K OnpeaenéHHOMY Knaccy
COeIMHEHWIN N0 (opmynam, BUA XMMWYECKON CBA3W (KOBa/leHTHas |
MOHHas) B HEOPraHNYeCKNX COeUHEHUSX;

. pacKpblBaTb cMbicn lNepuognyeckoro 3akoHa 4. . MeHpeneesa:
[AEMOHCTPMPOBaTL MOHWMaHWEe MNePUOLMYECKON 3aBUCMMOCTU CBOMCTB
XVMUYECKNX 3/IEMEHTOB OT UX MONOXeHWS B [Mepnognyeckoin cucteme,
3aKOHOB COXpaHeHWsi MacCbl BELLEeCTB, MOCTOAHCTBA COCTaBa, aTOMHO--
MOJIEKY/IAPHOI O Y4YeHWs, 3aKkoHa ABOragpo;

. cnefoBaTb MpaBWiaM MOMb30BaHUS XMMUYECKOM MOCyfdon W
nabopaTopHbIM 060pyAOBaHMEM, a TakXke npasulaM obpalleHns ¢
BewlecTBaMyM B COOTBETCTBUM C  MHCTPYKUMSMU 1O  BbIMO/IHEHUIO
NabopaTopHbIX XUMUYECKMX OMbITOB MO MOMYYEHUO U COBUPaHuIO
razoobpasHbiXx BewecTs (Bogopoga M KUCNOpoda), NpUroTOBNEHUIO
pacTBOpPOB C OnpeAenéHHOM MacCOBOW A0Meil paCTBOPEHHOMO BeLLECTBa,
nnaHMpoBaTb W MNPOBOAUTL  XUMUYECKMe  3KCMEePUMEHTbl MO
pacno3HaBaHWIO pPacTBOPOB  LUEMNOYEA W KWACAOT C  MOMOLLbHO
NHONKATOPOB (akMyc, PeHoNMTanenH, METUIOPaHX 1 Apyrue).

9 Knacc:

. PacKpblBaTb ~ CMbIC/T  OCHOBHbIX  XWMWUYECKUX  MOHSATUIA:




XUMUYECKWNIA 3M1IEMEHT, aTOM, MOJIeKY/Na, UOH, KaTWMOH, aHWOH, MpoCToe
BELL,ECTBO, C/IOXKHOE BELLECTBO, B/IEHTHOCTb, 3/IEKTPOOTPULLATE/IbHOCTD,
CTeneHb OKUCNEHWS, XUMUYECKast peakLms, XMMUYEeCcKas CBA3b, TEMN0BOW
APPEKT peakumn, MOMb, MONAPHLIA 06bEM, PacTBOp, 3NEKTPONUTHI,
HE3NIEKTPONNTDI, 3MIEKTPONUTUYECKAA AMCCOLMAUMS, peakuuu WOHHOro
obmeHa, KaTaM3atop, XUMWYECKOe paBHOBecWe, o0bpaTvMble U
HeobpaTVMble peakuun, OKUCIUTENIbHO-BOCCTAHOBUTE/bHbIE peakuuu,
OKWUCNTENb,  BOCCTAHOBWTENlb,  OKUC/EHME U BOCCTAHOBJIEHUE,
ainoTponus, aMhoTEPHOCTb, XUMMYECKas CBS3b (KOBa/IEHTHasA, MOHHas,
MeTa/IIMYecKas), KpUCTa/IINyecKass pewléTka, Kopposusi MeTasos,
CMnnaBbl, CKOPOCTb XUMMWUYECKOW peakuuu, npefesbHo [LonycTUmas
KOHUgeHTpauns MNAK BeLecTsa;

. WNNKOCTPMPOBATL B3aUMOCBA3b OCHOBHbBIX XUMMWUYECKUX MOHATUIA
Y NPUMEHSATH 3TV MOHATUS NPU ONUCAHUW BELLECTB W UX NPeBpaLLeHNiA;

. MCNONb30BaTb  XUMMUYECKYID CUMBO/IMKY [N COCTaB/iEHUS
(hopMyn BELLECTB W YPaBHEHWIA XUMUYECKIX PeakLuii;

. OnpeaenaTb BaEHTHOCTb W CTEMNeHb OKWUCIEHUA XMMUYECKUX
3/IEMEHTOB B COEQUHEHUAX pPa3/IMYHOIO COCTaBa, MPUHALNEXHOCTb
BELLECTB K OnpeAenéHHOMY Kfaccy COeAMHeHWI Mo (opmynam, BUp
XUMUYECKOW  CBS3UM  (KOBaJIEHTHas,, WOHHasA, MeTa//Inveckas) B
HEOpraHWYeCcKMUX COeAMHEHWSAX, 3apsL MOHA MO XMMUYECKOW (opmyne,
XapakTep Cpefbl B BOAHbIX pacTBOpax HEOPraHUYeCKnxX COeAMHEHWNIA, TN
KPUCTaNIIMYECKO PELLETKM KOHKPETHOIO BELLECTBa;

. packpbIBaTb cMbIca MNepuoanyeckoro 3akoHa . V1. MeHgeneesa u
[EMOHCTPMPOBATL €ro MOHVMMaHWe: OMWCbIBaTb W  XapaKTepu3oBaTb
TabnnuHyto hopmy Meproamyeckor CUCTEMbl XUMUYECKUX 3/1EMEHTOB:
pasnnyatb MOHATUA «rniaBHad nogrpynna (A-rpynna)» M «noboyHas
noarpynna (b-rpynna)», Manble ¥ 60/blUME MEPUOLbl, COOTHOCUTb
0003HaYeHNs, KOTOPble WMEKTCA B MEpPUOAMYEcKor Tabnuue, ¢
YMC/IOBbIMM ~ XapaKTePUCTMKAMW  CTPOEHUS  aTOMOB  XMMWUYECKMUX
afnemMeHTOB (cocTaB W 3apsag  A4pa, oOLlee 4WUCNI0  3M1eKTPOHOB U
pacnpefenieHVe WX MO 3MEeKTPOHHBbIM C/I0AM), O0OBACHATL 00LUme
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/IEMEHTOB M UX COEAMHEHWIA B
npegenax Masbix NepUoLOB Y rNaBHbIX MOAMPYNM ¢ YYETOM CTPOEHUSA NX
aToOMOB;

. KnaccuuumpoBaTb  XMMWUYECKME 3/IEMEHTbI, HeopraHm4eckue
BELLLECTBA, XMMMYECKMe peakumm (Mo Ymciy M COCTaBy YYaCTBYHOLLMX B
peakLMn BELLeCTB, MO TenjoBoMy 3(M(eKTy, N0 M3MEHEHUIO CTeneHei
OKWC/EHUA XMMUYECKUX 3/IEMEHTOB);

. XapakTepu3oBaTb (OMucbiBaTb) 06WMe W cheyngmryeckme
XMMUYECKNE CBOWCTBA MPOCTbIX W C/IOXHbIX BELLECTB, MOATBEPXAas
onucaHue  MpuMepamy  MONEKYNAPHbIX M WMOHHbLIX  YpaBHEHWIA
COOTBETCTBYHOLLMX XUMUUECKNX PeaKLuii;

. COCTaB/ATb  YPaBHEHUA  3MEKTPOSIMTUYECKON  Auccoumaumnm
KUCNOT, LLeNoYein U Coneit, NoHble N COKPaLLEHHbIE YPaBHEHNS peakLmil




MNOHHOIO 06MeHa, ypaBHEHMSA peakLui, NoATBEPXKAAIOLLIMX
CYLLECTBOBAHME TFEHETUYECKON CBS3M MEXAY BELLECTBaMU Pas/iMyHbIX
K/1accos;

. pacKpblBaTb  CYLLHOCTb  OKWUCAWTENbHO-BOCCTAHOBUTENbHbIX
peakuuii NOCPeACTBOM COCTaB/IEHMSI 3MEKTPOHHOIO 6GanaHca 3TUX
peakuuii;

. MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBUCMMOCTU OT UX

. cobniogaTb npaBuMna MNOMb30BaHMS XMMWYECKOM MNOCydoi W
nabopaTopHbiM 060pyAOBaHMEM, a TakXke npaBuia obpalleHust ¢
BELLeCTBAMM B COOTBETCTBUM C MHCTPYKUMSMU MO  BbIMNOHEHUIO
NabopaTopHbIX XMMUYECKMX OMbITOB MO MOMYYEHUO U COBMPaHUIO
razoo6pasHbIX BELLECTB (aMMMaKa 1 YreKnUenoro rasa);

. NPUMEHSTb OCHOBHbIE OMepaLn MbICIUTENbHON AeATENbHOCTU —
aHan3 U CUHTE3, CpaBHEHMe, 0600LLEeHNe, CMCTEMATM3aLMIO, BbISIBIEHNE
NMPUYNHHO-CNEACTBEHHbIX CBA3EM — [N1 WM3Y4YeHWUs CBOMCTB BELLECTB U
XVMUYECKNX peakLWii, eCTeCTBEHHO-Hay4YHble MEeTOAbl MO3HaHWUA —
HabnaeHne, U3MEPEHME, MOAENMPOBaHNE, 3KCMEPUMEHT (peasibHbIin 1
MbIC/IEHHBbI).




