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PABOYASA NMPOrPAMMA
BHEYPOYHOW OEATENIbHOCTU

«MUP XUMUN»
Ana obyyawwmxeca 9 knacca
Ha 2024-2025 y4eOHbIN rog,

coctaButens: JlomaeBa EkatepuHa IBaHOBHa
yunTenb XMMmnm

ceno KypmxkuHoso 2024 r.



NOACHUTEIIbHAA 3ANMUCKA

BHeypouHas pgeaTenbHocTb  «Mup  xumum»  npegHasHadyeH — Ans
obyvarowmxca 9 knacca, BblOpaBWMX nNpegMeT XUMUAW ON9  coadvu
3k3ameHa B (hopme OI'D 1 nnaHMpyrOLWLKNX B anbHeNLWeM N3yyeHmne XmumMmm
Ha NPOdUNLHOM YPOBHE.

Llenb gaHHOro Kypca — MOAroTOBKa M nogaepkka BblMyCKHMKOB 9 knacca
LUKOMbl, MNOMOWb B MPEOAONEHNN  KOTHUTUBHBIX, JIMMHOCTHbLIX W
npoueccyanbHbIX TPYAHOCTEN B Nepuon NoAroToBKN K 3K3aMeHy.

Pe3ynbTaToM COBMECTHOW [OeATeNnbHOCTM oby4varwmxca 9 knacca u
neparora OyayT SABNATbCA pes3ynbTaTtbl NPOOHOrO TeCcTUpOBaHWS, a B
KOHEYHOM uTOre — uToroBad arrectaums obyyawwmxcsa no npegmeTy
XNMUS.

B cootBetctBUM C TpeboBaHusmu PenepanbHOro rocygapCcrBEHHOro
obpasoBaTenbHOro ctaHgapTa OCHOBHOro obuiero obpasoBaHnsl BO3HUKNA
HeobxoauMOCTb B pa3paboTke nporpamMmbl BHEYPOUHOW AEATENbHOCTH,
NO3BOMAOWEN pacwuputb U yrnybuTb CBOM 3HaAHUA MO XUMUW,
cchopmmnpoBaThb HaBbIkM UCCeAOBaTENbCKON AEATENTbHOCTM.

AKkmyanbHOCmMb NporpamMmmMbl CBsi3aHa C BO3MOXHOCTbIO OOy4atoLlerocs
BblOpaTb MNpounbHbIN NpeaMeT o0yveHns B CTaplumMx Knaccax wunu
N3MEHUTbL CBOW BbIGOp. OK3aMeH Mo xumMum TpebyeT OT obydarowmxcd
MHOIMX 3HAHWUMN U MOHATUIA HE TONbKO B 00MacTU HEOPraHMYECKOW XUMUMN,
HO N OpPraHM4Yeckon XMMWUW; BrageTb MNPaKTUYECKMMU HaBblkaMu U YMETb
NPUMEHATb UX B APYron cuTyauumn. 3aHSaTms N0 BHEYPOUYHOM AeATENbHOCTH
«Mup xumuun» npegHasHadeHbl ONS TEOPEeTUYEeCKOW W MNpPaKTU4ECKOM
NOMOLLM B NOArOTOBKE K [OCyaapCTBEHHOW MTOrOBOM aTtTecTaunn. 3aHATus
OPUEHTMPOBaHbl Ha MNOBTOPEHME, cucTemMatTmsauui wn yrinybneHHoe
N3y4yeHne Kypca XMMUM OCHOBHOW LUKOMbl, a Takke Ha NnoaroToBKY
oby4atwmxca 9-x knacco Kk O'D n oby4varowmxca, KoTopble BblbupatoT
XUMUIO Ons ganbHenwero obyyeHust B npodune. 3aHATMs No nporpamme
BHEYPOYHON pgedatenbHocTM «Mwup xummm» nomoryt peanu3oBaTb
oby4arLwmmcsa NPOeKTbl MO BbIOpaHHbIM TEMaM.

Hoeu3HoUu paHHOW nporpamMmmbl SIBASIETCA TO, YTO B OCHOBE NEXUT
CUCTEMHO-AEATENbHOCTHBIA  NOAX04, KOTOPbIM Cco3daeT OCHOBY And
CaMOCTOSTENbHOIO YCMELHOro yCBOeHUs 06y4atoWMMNCSA HOBbIX 3HaHUN,
YMEHWIN, KOMMNETEHL N, BUOOB U crnocoboB gesaTenbHOCTN 1 obecnevnBaeT
COOTBETCTBUE  AOEATENbHOCTU obyvaromxcs nx BO3pacTy n
nHaMBMayarnbHbIM  OCOBEHHOCTAM.  OMOUMOHanbHOE  nepexuBaHue
npouecca OTKPbITUS ABMSIETCA OCHOBOM MOTMBAUMM K 3HAHUSAM,
CTUMYNATOPOM CaMOW YMCTBEHHOW OEeATEeNIbHOCTU B OOCTMXKEHUM LESen
NIMYHOCTHOrO, COLManbHOro 1 No3HaBaTeIbHOro pa3BuUTMS 0By4vatoLMXCS.

Mporpamma pas3paboTaHa Ha OCHOBE CreayllnX HOPMaTUBHbIX
[OKYMEHTOB:



1.3akoH P® «O6 obpasoBaHumM» oT 29.12.12 Ne273-®3 cr1. 32
«KomneteHUuUn ©n OTBETCTBEHHOCTb 0Opa3oBaTENbHOIO Yy4pexaeHua»
(n.67). 3akoH «OO6 obpasosaHun B Poccunckon Pepepaumm» (o1 29
nekabpsa 2012r. Ne 273-03), npuHaT NocygapcteeHHon [lymon 21 nekabps
2012 ropa, opobpeH CoBetom depepauun 26 pekabpsa 2012 ropa (B
AENCTBYIOLLEN pedaKkumn)

2.depeparnbHbIN rocy4apCTBEHHbIN obpasoBaTesbHbIN ctaHgapT
OCHOBHOIO obuero obpasoBaHus, YTBEPXKAEHHbIN NpUKasom
MuHucTepctBa obpasoBaHuss U Haykm Poccuinckon depepauum ot 17
nekabps 2010 roga Ne 1897; (¢ usmeHeHUsMU, BHECEHHbIMU NpuKasamm ot
29.12.2014 r. Ne1644; o1 31.12.2015 1. Ne 1577)

3.TpeboBaHus K oOcHaweHuo  obpasoBaTenbHOro npouecca B
COOTBETCTBUN C cofepXaTernbHblM HamnonHeHnem Yy4ebHbIX npeamMeToB
denepanbHOro  KOMMOHEHTa  rocydapCTBeHHOro  obpasoBaTesibHOro
cTaHgapTta, YTBEPXAEeHHbIM npukazom MuHucTepcTtBa obpasoBaHua W
Haykn Poccuinckon ®epepaumm ot 4.12.2010 r. Ne986;

4.CaHllnH 2.4.3648-20 ot 28.09.2020r Ne28. CaHlluH 1.2.3685-21 ot
28.019.2021r Ne2.

5.KoHuenuuen npenogaBaHuss ydyebHoro npegmeTra  «XuMus» B
obLeobpasoBaTenbHbIX OpraHusauusx P®, peanusylownx OCHOBHbIE
obeobpasoBaTenbHble nporpammbl (yTBepxaeHa PeweHnem Konnernm
MuHuctepcTsa lNpocseweHna PO, npotokon o13.12.2019r Nel1K-4BH).

6.0cHoBHas  obpasoBaTenbHas  nporpaMma  OCHOBHOro  obLuero
obpasoBaHna MKOY «COLU Ne 1 ceno KypoxuHoso

7.YctaB MKOY «COLW Ne1 ceno KypaxmHoBO».
8.YuebHbin nnaH MKOY «COL Ne1 ceno KypaxmHoBO».

9. Y4yebHbin nnaH BHeypodHon pestenbHoctn MKOY «COLl Ne 1 ceno
KypopxnHoBo» Ha 2023/2024 yu. rog.

10.MonoxeHne o pabounx nporpammax obpasoBaTenbHOro y4pexaeHus
MKQOY «COLLU Ne 1 ceno KypoXKnHoBO».

11. MNMonoxeHna 06 opraHM3auun BHEYPOYHON AEHATENbHOCTU B YCIOBUSIX
BeegeHna ®roC HOO n OO0 MKOY «COLUNe1c.KypoKnHoBo».

12. AsTopckon nporpammel Jonrmnx T.B.
Lenb nporpammsl:

- noAarotoBka W noaaepxKka BbllMMYyCKHUKOB 9 knacca LWKosfbl, NOMOLb B
npeoaoneHnn KOrHMTMBHbIX, JIMYHOCTHbLIX U npoueccyalibHbIX prD,HOCTeVI
B nepumnoa nogrotoBkn K 3K3aMeEHY.

3adayu nporpaMMbl BHEYPOYHOWN AEeATENBHOCTU MO XUMUMN:
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OCBOEHME BaXXHEWLWMX 3HAHUW 06 OCHOBHbLIX MOHATUAX U 3aKOHaX XUMWUMU,
XUMNYECKOU CUMBOJIUKE;

oBrageHve YyMeHuaAMU HabnwaaTb XUMUYECKUE SHABMEeHUs, NPOBOAUTL
XUMUYECKUIA IKCMEPUMEHT, MPOBOLAUTL PaCYE€Tbl HA OCHOBE XUMWYECKUX
doopmMyn BeLLECTB N YpaBHEHUN XUMNYECKUX peaKLnU;

passuTue Nno3HaBaTenbHbIX  MHTEPECcoB 7 NHTENneKTyanbHbIX
crocobHocTell B npolLecce MNPOBeAeHUss XMMWUYECKOro SKCMEepPUMEHTA,
CaMOCTOATENBHOrO  NPUOOPETeHUst  3HaHWA B COOTBETCTBUM  C
BO3HUKaIOLLNUMU KU3HEHHBIMU NOTPEOHOCTAMMU;

BOCMUTaHNE OTHOLUEHUSA K XUMUU KaK K OAHOMY M3 pyHAAMEeHTalnbHbIX
KOMIMOHEHTOB €CTECTBO3HAHUS N 3NieMeHTY obLLedernioBeveckomn KynbTypbl;
NPUMEHEHME MOJSIYYEHHbIX 3HaHUW W YMEHUW [fA MUCNOoNb30oBaHUA B
HecTaHO4apTHOM CcUTyauun.

MnaHupyeMbie pe3ynbTaTbl

Ha 3aHsaTusx BHeypoudHoW aesitenbHocTn «Mup xumumy obyvarowmecst
[OMNOSHAT CBOW 3HAHWUSI MO XMMMWU, MOBbLICAT CBOW YPOBEHL TEOPETMUYECKON
N SKCMepuMMEHTanbHOM MNOAroTOBKW. 3aHATUS Mnpu3BaHbl NpobyauTb Y
yyalmxcsl MHTEPeC K XMMMUYECKOW Hayku, CTMMYNMpOBaTb AanbHenwee
n3yyeHme XuMmmn. XMMmnyeckmne 3HaHusi, cCopMMpoBaHHbIE HA BHEYPOUHbIX
3aHATUSIX, MOMOryT OByYaroLMMCsi B MOATOTOBKE K 3K3aMeHy MO XMW 1 B
AanbHenweM 0CO3HaHHO BbiIbpaTb HanpasneHne NPoduNbLHOro 0byyYeHus.

npeﬂMeTHblMM pe3ynbTataMmn OCBOEHUA TporpamMmMmbl ABMAKOTCA.- B
no3HaBaTesflbHOMN C(bepe: onncblBaTb OEeMOHCTpPaLUnOHHbIE "
CaMOCTOATENIbHO MpoBeAeHHblE 3KCMNEeEpPUMEHTbI, WUCNONb3yA AONnA 3TOro
pyCCKMVI A3blK N A3bIK  XUMUK;, HabnogaTb OEeMOHCTPUpyemMble U
CaMOCTOATESIbHO nposoanMble OfnblIThbl, XMMmn4eckmne peakuun,
npoTeKkarwLine B npnpoge n B 6bITy;

- B Ll,eHHOCTHO-OpMGHTaLI,MOHHOIZ c¢)epe: CTpOonTb CBO€ TroBegeHne B
COOTBETCTBUU C NpnHUMUNamMu 6epe>KHoro OTHOLWEeHUA K npunpoae,

- B TpyaoBow cdepe: NnaHMpoBaTb M OCYLUECTBMSATb CAMOCTOSATENbHYHO
paboTy MO NOBTOPEHUIO U OCBOEHMIO TEOPETUYECKON YacTu, NraHMpoBaTb
M MNPOBOAUTb XUMWYECKUIA SKCMEPUMEHT;, WCMONb30BaTb BellecTBa B
COOTBETCTBUM C UX NpeaHa3HayYeHNeM 1 CBOMCTBAMMU;

- B cdepe 6e30nMacHOCTM XU3HEOEATENbHOCTU: OKa3dblBaTb MNEPBYIO
MOMOLb MPU OTPaBIIEHUAX, OXOorax W Apyrux TpaBMaxX, CBA3aHHbIX C
BellecTBamu 1 nabopatopHbiM 060pya0BaAHMEM.

NTNYHOCTHBIMU pe3yrnbTaTaMun ABJIAOTCA:

- B LEHHOCTHO-OpMEeHTauMOHHON cdepe — 4YyBCTBO ropaocTy 3a
POCCUNCKYKDO  HayKy, OTHOLWIEHMe K Tpyady, UeneycTpeMineHHOCTb,
CaMOKOHTPOJIb U CaMOOLIEHKa;



- B TpyooBOW cdpepe — roTOBHOCTb K OCO3HAaHHOMY BbIOOpY AanbHeunLlen
obpasoBaTenbHOW TpaeKkTopuu;

- B NO3HaBaTesIbHOW cdpepe: MOTUBALNA YHEHUA, YMEHUE YNPaBniATbL CBOEN
no3HaBaTenbHON OEeATENbHOCTM.

MeTan peaAaMeTHbIMU pe3yNibTaTaMM ABIAKTCA:

- BNajeHue YyHMBepcanbHbIMWU E€CTECTBEHHO-Hay4YHbIMK  crocobamm
OeATEenbHOCTU:  HabnoaeHne, U3MepeHune, SKCNepuUMeHT, Yy4debHoe
nccneaoBaHue;

- YMEHWe reHepupoBaTtb Waeun, onpeaensTb cpeacTesa, Heobxoaumble Ans
NX peanunsauuu;

- YMEeHUe ornpepnendartb uenn n 3agavm geaTeribHOCT!, Bbl6|/|paTb cpeacrtea
peann3aunun uesin 1 NpUMEHATb X Ha NPaKTUKeE,

- UCNonb3oBaTb pPasfnyHbie WUCTOYHUKU ONF  NOSIyYEeHUA XUMUYECKOU
MHGOOopMaLnW.

OcBoeHune nporpamMmmbl BHeypquon OeATernIbHOCTU O6y‘-IaPOLLI,I/IMl/ICFI
NO3BOJTUT NOJTYYUTb cneayrune pe3yrbraTbl.

B copepe pazeumusi INUYHOCMHbLIX YyHUBepCaslbHbIX Yy4Yeb6HbIX
delicmeul e paMkKax:

1. KoeHumugHo20 KomroHeHma 6ydym cghopmMupo8aHbI:

- OCHOBbI counaribHoO-KpnTn4eCcKoro MbILLUTEHNA, opueHTauuns B
OCODEHHOCTSX CouManbHbIX OTHOLLEHUA U B3aUMOAENCTBUN;

- 9KOJ10rn4yeckoe co3HaHume, npmn3HaHue BbICOKOW LLEHHOCTU XWU3HU BO BCEX
ee NnpodaBrieHndx; npasuin nosegeHnA B Hpe3BquaﬁHbIX cnTyauundx.

2. LleHHocmHO20 U 39MOUUOHarIbHO20  KOMMOHeHmMos  6ydem
cgopmuposaHa:

- I'IOTpe6HOCTb B CaMoOBblIpaXeHnn wn camMopeannmdaunn, coumnarnbHOM
NPU3HaHUNN.

3. [lesmenbHOCMHO20 KOMMIOHEHmMa 6ydym cghopMupO8aHbI:

- YMEeHune BeCTUn Aumasior Ha OCHOBE paBHOlMPaBHbIX OTHOLLUEHN U
B3aMMHOI0O yBaKeHUA U NMPUHATUA,

- YCTOMNYMBbIN no3HaBaTenbHbIN UHTEepec " CTaHOBNEeHue
cMmbicnoobpasyouien pyHKUUM no3HaBaTeNbHOrO MOTUBA;

- FOTOBHOCTb Bbl6opa npodunbHOro obpasoBaHus.
2. OBy4atowmmncs nony4mTb BO3MOXHOCTb AN hopMupoBaHums:

- BblpaXeHHOM ycTon4MBoW Yy4ebHO-MO3HaBaTENbHON MOTMBaLMU WU
NHTepeca K Y4EeHUIO;

- TOTOBHOCTHU K caM006paaoBaHmo N CaMOBOCIUTAHUIO.



B cghepe paszeumusi peayrissimueHbIX YHueepcalslbHbIX y4Y€b6HbIX
delicmeul oby4arowutlicsi

1. Hayuurtcs:

- uenenonaraHuio, BKIOYasi NMOCTaAHOBKY HOBbLIX Lienen, npeobpasoBaHue
NpakTUYecKom 3ada4yn B No3HaBaTENbHYIO;

- CaMOCTOSATENbHO aHanM3npoBaThb YCINOBUSA AOCTUXEHMUS LIENN Ha OCHOBE
yyeTa BblOENEeHHbIX YYUTENEeM OPUEHTUPOB AEWCTBUA B HOBOM Yy4eGHOM
martepuarne;

- NMNaHMpoBaTb NYTU OOCTUXEHUS Lienen.
2. [lony4nTb BO3MOXHOCTb Hay4MUTbCA:
- CaMOCTOSATENbHO CTaBUTb HOBbIE y4ebHbIe Lenu 1 3agayu;

- NMpn nNnNaHnpoBaHMn OOCTUXKEHUA Lenem camoCcToATENbHO U afeKkBaTHO
Y4YnUTbIBaTb YCINoBUA U cpeactea X AOCTUXEHUA.

B cohepe paszeumusi KOMMyHUKamueHbIX yHUeepcCallbHbIX y4Ye6HbIx
delicmeut oby4aroujuticsi

1. Hayuurca:

- afeKBaTHO UCMOoJ1b30BaTb peyb AO51A niaHnpoBaHUA U peryndaunm CBOEWN
OEeATENIbHOCTH;

- afleKBaTHO MCMNOJ1b30BaTb peYyeBble cpeacTtBa ANA peleHnAa pa3imnyHbIX
KOMMYHUKaTUBHbIX 3aaCd; BJf1afeTb yCTHOVI N NMUCbMEHHOMN pe4blo; CTPOUTb
MOHOJ10r’M4eCckoe KOHTEKCTHOE BblCKa3blBaHNE,

- OpraHn3oBbIBaTb U MiaHNpoOBaTb yqe6Hoe COTpyAHNYECTBO C y4nTenem n
CBEPCTHUKaAMMW;

- WHTerpupoBaTtbCA B rpynny CBEpCTHUKOB WU CTPOUTb TMPOAYKTUBHOE
B3aMMOOencTBmne co CBEPCTHUNKaMU N B3POCIIbIMA.

2. Monyuyntb BO3MOXXHOCTb Hay4MUTbCS:
- OpaTb Ha cebsl MHMUMAaTMBY B OpraHu3auum COBMECTHOIO AeNCTBUS;

- OKa3blBaTb NOAOEPXKKY U COOAENCTBME TEM, OT KOro 3aBUCUT AOCTUXEHME
Lenn B COBMECTHOW AeATEeNTbHOCTU.

B cehepe pazeumusi no3HasamesibHbIX yHUBepcCallbHbIX y4Ye6HbIX
delicmeutl oby4aroujuticsi

1. Hayuurcs:
- OCHOBaM pearnusauum NpoeKkTHO-UccneaoBaTenbCKkon AeaTenbHOCTN;
- NPOBOANTL HABMOAEHUSA U SKCNEPUMEHT Nog, PYKOBOACTBOM YUYUTENS;

- OCYLWeCTBNATb pacLUMPEHHbIA MOUCK MHOopMauun C MUCMONb30BaHMEM
pecypcoB 6mbnuoTtek n MHTepHeTa.



2. Mony4nT BO3MOXXHOCTb Hay4UTbCS:
- CTaBUTb Npobnemy, apryMeHTMpoBaTb €€ akTyarnbHOCTb;

- CaMOCTOSITENbHO MPOBOAUTL WUCCNEAOBaHUS Ha OCHOBE MNPUMEHEHMS
MeToa0B HAbMIOAEHNS N SKCNEPUMEHTA;

- BblABUTaTb rMnoTe3bl O CBA3AX N 3aKOHOMEPHOCTAX NMPOLIeCCOB;
- OpraHnM3oBaTtb nccriegoBaHne C Lesibio NMNpoBEepKN rmnoTe3bl;
- AenaTtb yMO3aKJlio4eHnA 1 BblIBOObl HA OCHOBE aprymeHTauunn.

Mporpamma BHEYpOYHOW AedATenbHOCTM no  xumum  «Mup  xumum»
paccuyuTaHa Ha yyawmxcsa 9 knaccos (34 yaca).

CopaepxaHue nporpamMmbl.
BHEYPO4YHOM AEATENbHOCTU NO XUMumn «Mup xummmn»

[Mporpamma 3aHATUIA COCTOUT U3 YETbIPEX Pa3aerios:
1. OcobeHHocTn O3 no xumum.

2. MNoBTopeHne u yrnybneHve TEOPETUYECKOro Mmartepuana, MeToavka
peLleHns 3aaHnii pa3HOro YPOBHS CMOXHOCTMU.

3. TecToBbIN NPAKTUKYM.
4. BbINONHeHWe NpoeKkTHO-UccreaoBaTesibCkmux pabor.

OcHoBHOe coaepXxaHue

Paspen 0. BxogHown cpe3 KUM 3a 2021. — 24

Pa3pen 1. Oco6eHHocTn OI'd no xmumum B 2021r. — 14
— KogndukaTop 3fIEMEHTOB COAEPXKaHUS

— cneumdukaumnsa Kumos OI'D no xummnm

— NHpopMaUNOHHbIEe pecypcbl O3

Paspen 2. «Mup xummmn» — TeopeTn4ecknin matepmars no HeopraHM4eckom
XUMUU N NepBOHaYarnbHbIM NpeacTaBieHnaM MO OpraHM4YecKom XUMUW,
MeToAMKa pelleHnsa 3agaHn pasHoOro YPoOBHSA CNOXHOCTU — 24y,

CtpoeHne atoma. CTpOEHNE INEKTPOHHLIX 0bornovek atomoB nepsbix 20
anemeHToB [1CX3



[Meprnoonyecknin 3akoH N nepuognyeckas cmcteMa XMMUYeCKNX 3rieMeHTOoB
0.N. Mengeneesa

CTpoeHne monekyn. Xumuyeckass CBsi3b: KOBareHTHasi (HenonsipHas,
nonsipHasi), oHHas1, MeTannuyeckas.

BaneHTHOCTb XMMUYECKNX 3neMeHToB. CTeneHb OKUCIIEHUA XUMUYECKUX
AJIeEMEHTOB.

[MpocTble 1 cnoxHble BewecTBa. OCHOBHbIE KracCbl HeOopraHM4eCKMX
coegnHeHn. HomeHknaTypa HeopraHM4YecKnx coeguHeHun.

Xumunyeckasi peakuuns. YcnoBusa un NPU3HAKN MNPOTEKaAHNA XUMUNYECKUX
peaKu,Mﬁ. XUMunyeckune YpaBHEHUA. 3aKoH COXpaHeHnd MaccCbl BeLLLeCTB.

Knaccudumkauma XuMUYecKkux peakumm no  pasfnmyHbiM  Npu3Hakam:
KOJSINYECTBY M COCTaBY WCXOAHbIX U MOSyYEeHHbIX BELLEeCTB; U3MEHEHUIo
cTeneHen OKUCITIEHUS XMMNYECKNX SSIEMEHTOB, NOTrTMOLLEHUIO U BbILESIEHUIO
3Heprum.

BbluncneHne maccoBon OoONM XMMMNYECKOro afIEMEHTAa B BELLLECTBE.

ONEKTPONUTLI N HEANEKTPONUTLI. KaTUOHbI 1 @aHUOHbI. DNEeKTponuMTuYeckas
AVCcoLMaUms KUCTOT, LWenoYen, conei (cpeaHux)

Peakumn noHHoro obmeHa n ycrnoBusi UX OCyLLLECTBIEHUS.
Xnmmyeckne CBOMCTBA OKCUOOB: OCHOBHbIX, aM(OTEPHbIX, KUCITOTHbIX.
XuMnyeckne CBOMCTBa OCHOBaHWW U KUCIIOT.

XuMunyeckne csoncTea aMqOTEPHbIX MOPOKCUOO0B.

Xnmumyeckume CBOMUCTBa conen (CpeaHux)

XUMUYeCKne CBOMCTBA NPoCTblIX BewecTB HeMeTasnsjioB. ralioreHos,
KUcrnopoada, cepebl.

XUMUYeCKNne cBonCTBa NPOCTbIX BEWECTB HEMETAlJ10oB: a3oTa, cboccbopa,
yrnepoaa, KpeMHun4

Unctole BewectBa n cmecu. paBuna 6esonacHon paboTbl B LUIKONbHOMN
nabopaTtopuun. YenoBek B MMpPE BELLIECTB.

OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunin. Okucnurenb n
BOCCTaHOBUTEIb.

BbluncneHne maccoBon [ONM pacTBOPEHHOrO BELLECTBA B pacTBOpeE.
BbluncneHus no xummyeckomy ypasHeHuo. (Ne21)

PacuyéTtHble 3agayn: BblYMCIIEHME MACCOBON AO0NN XMMUYECKOro 3rieMeHTa
B BeLWeCTBEe, BbIYUCITIEHUS MO XMMUYECKOMY YPaBHEHUIO C UCMOSIb30BaHNEM
MaccOBOW OONM pacTBOPEHHOrO BellecTBa B pacTteope. (Ne15, 21)

B3anmocBA3b pasnnyHbIX KNacCoOB HEOPraHM4Yeckux BellecTB. Peakuum
MOHHOro obmeHa.



XUMUYECKME CBOMCTBA MNPOCTbIX BEWECTB MeTaruioB:  LWEeNOYHbIX,
LWEenoYHO3eMESNbHbIX, MarHMss U WX COEOVMHEHUN, Xenesa Uu ero
coeauHeHnNn, antoMUHUA, ero CoeauHeHUN.

OnpeneneHvie xapakTepa cpedbl PacTBOPOB KWCMOT W LLernoyeir ¢
NnOMOLLBLI NMHOWKaTOPOB. KayecTBeHHble peakunn Ha aHMOHbl B pacTBope
(CI, Br, I, S%, SO3%, SO4*>, NO3 -, PO4 ¥, CO3 %,

SiO3 %)
KauyecTBeHHble peakuun Ha KaTuoHbl B pacTtBope (NH4 *, Na*, K*, Ca?,
Mg?*, Fe?*, Fe3*, AI3*, Cu?*, Zn?")

MonyyeHne raszoobpasHbix BewecTB. KayecTBeHHble peakuun Ha
rasoobpasHble BellecTBa (KMCrnopod, BoAopOoad, YrNekUcnbli ras, aMMuak)

[NepBOHa4anbHbie cBeAeHUs1 00 OpraHMYecKkux BellecTBax: NpeaenbHbIX U
HenpeaesrbHbIX yrnesogopoaax (MeTaHe, aTaHe, 3TUIeHe, aleTuneHe)

[lepBoHa4vaneHble cBegeHnda 00 opraHUYeckMx BeLlecTBax: cnuprax
(MeTaHorne, ataHone, rnuuepuHe), kKapboHOBbIX KUcNoTax (MypasbuHoU,
YKCYCHOW, CTeapuUHOBOWN).

Buonornyeckn BaxHble BeLLeCcTBa: oenku, XKUpbl, yrnesobl.

Pasgen BknoyaeT paboTy MO  TPEHWPOBOYHLIM  3adaHusM  Ons
onpeaeneHns ToTOBHOCTU LUKOSIbHMKOB K 3K3aMeHy Mo TOMY WITM UHOMY
pasgeny ¢ nocneaylwmumM aHannm3om n MeToan4YEeCKUMM peKOMeHZaUNSMM.

Paspen 3. TecToBbIN NPakKTUKYM. — 4 4

BkntovaeTt HenocpeactBeHHO TeCcTupoBaHne w pa60Ty c ©OnaHkamu
OTBETOB.

Paspen 4. BbinonHeHMe NpoeKTHO-UccnenoBaTenbCKUX padboT. — 34

Pasgen skniovaer pa60Ty o6yqarou.u/1xc;| no Bbl6paHHbIM TeMaM TMpoeKTa
no XmnMnn, KOHCyIbTaunn y4ynTens.

TemaTtnyeckoe nnaHupoBaHue

Ne | Tema Bcero | lNMnaHmpyemble pesynbTtathbl (YY[)
n/n Yyacos
0O |BxogHom cpe3 KWUM |2 Onpegenutb  MapLlpyTtbl, B TOM
2023r yucne nHamBuayarnbHble,
NOBTOPEHNA N 3aKpeNSIeHNs TEM.
1 | Pasgen 1.1 3HaeT ocobeHHocTn OIS 2018r,
OcobeHHocT O no KogundukaTop 9JIEMEHTOB

10




xumum B 2023r.

cogepxaHusi, cneundukauma Knmos
O3 no xumun, MHPOPMAaLMNOHHbIE
pecypcbl OI3;

Hay4YUTCA MUCMNONb30BaTb pasfnyHbie
NCTOYHUKM ans nony4yeHuns
XUMUYECKon nHdopmMaLunm

Pasnen 2.
XUMUN»

«Mwp

24

Hayuntca onpepensts uenn w
3agjaun  gesiTenbHocTH, BbIOUpaTb
cpeacTBa peanusauMm  Uenu U
MPUMEHSITb UX Ha NPaKTUKE;

pasnuyatb BellecTBa pa3HbIX
KNaccoB  MPOCTbIX U CHOXHbIX
BELLIEeCTB, onpenensaTb nx
XMMUYECKMe CBOWCTBA, B TOM 4ucne
n N3YYEHHbIX OpraHn4ecKmx
BELLEeCTB;

pa3nnyaTtb no Ka4yeCTBEHHbIM
peakunam npeannoxXeHHble KaTUOHbI
N aHUOHbI;

onuCbiBaTb XMMUYECKME peaKkuumu,
HaGnogaemble B xone
[E€MOHCTPALIMOHHOIO "
nabopaTopHOro aKCNeprMMEHTOB.

genartb BblBOAbl U3 pe3ysibTaToB
I'IpOBe,EI,éHHbIX XUMNYECKNX
OKCMNEPUMEHTOB;

00BbACHATL reHeTn4eckKkyto CBA3b
Mexay BewecTtBaMm Pa3HbIX
KrnaccoB HEOPraHN4YeCkKnx BeLLECTB,

CoctaBnaTb CXemy J3J1IeKTPOHHOro

©anaHca K OKUCNUTENbHO-
BOCCTAHOBUTENbHbIM peakumam,
npaBUNbHO paccTaBnsTb
KO9(pPULMNEHTHI Ha ocHoOBe

COCTaBJIEHHOMN CXeMbl, onpenensrTb
OKMUCNNTENb U BOCCTAHOBUTEND;

paccynTbiBaTb MaccoBblE aonu
XNMUNYECKUX 3JIEMEHTOB B
BeLWleCTBax,

11




npon3BoaAunTb BblHNCINEHNA no

XUMNYECKOMY YypaBHEHWIO c
NCronbL3oBaHMEM MacCOBOW O0MNn
PacTBOPEHHOIO BellecTBa B
pacTBope.

Pasgen 3. TecTtoBbin
NPaKTUKyM.

[MpaBUNbLHOCTb OLIEHKU CBOUX
BO3MOXHOCTEM MPU  BbINOSTHEHUU
3agaHun TecTa,

ymeHne ©6e30WmnboYHO  3anonHATb
BnaHku.

Pasnen 4.
BbinonHeHne
NPOEKTHO-
ncecnenoBaTenbCKNX
paboT.

Hayuntca onpegensats uenn U
3ajaun  gesTenbHoCcTH, BbIOUpaTb
cpeacTBa peanusauMm Uenu U
NPUMEHSITb UX Ha NPaKTUKE;

ncrnonb3oBaTb pasnuyHble
NCTOYHUKMN ans nonyyeHuns
XUMUYecKon nHdopmaumu;

Hay4YnTbCA aeKBaTHO UCIMOJ1b30BaTb
pedyeBble cCpeactBa AJiA pelleHnd

pasnn4YHbIX KOMMYHWUKaTUBHbIX
3agav;

dopmMupoBaHue Bblpa)XeHHOM
YyCTONYMBOW y4yebHo-

no3HaBaTenbHOW MOTUBaALIUKA "
MHTEepeca K Y4EHUIO,

FrOTOBHOCTb K OCO3HaHHOMY BbIGOpY
JanbHeunwen obpasoBaTenbHOM
TPaeKTopum.

12




Kanel-lp,apHo-TemaTqucxoe nnaHnpoBaHwue

Ne Tema 3aHATUSA Jata
n/n nnax dakT
1-2 BxogHow cpes KUM 2023r

3 OcobeHHocTn O3 no xummm B 2023r.

KoauncumkaTop anemMeHToB cogepxaHus, cneundukauma Kumos OIS no xumuu,
AemoHcTpauunoHHbii KUM 2022r., nHdopmaumoHHble pecypcebl OF'3;

4 CtpoeHne atoma. CTpoeHWe 3neKTPoHHbIX obonoyek atomoB nepBbix 20
anemeHToB [1CX3. [lepuogmyeckmin 3akoH W NepuogMyeckass cuctema
xummnyeckmnx anemenToB [1.1. MeHgeneeBa

5 CtpoeHve mMonekyn. Xumudeckad CBA3b: KOBaneHTHas (HenonspHas,
nonsipHasi), MOHHas, MeTannmyeckas.

BaneHTHOCTb xmmnyeckux anemeHToB. CTeneHb OKUCMEHUS XUMUYECKUX
31EMEHTOB.

6 Mpoctble u cnoxHble BewectBa. OCHOBHblE KIAcChbl HeOpraHWYeCcKnx
coeanHeHMNn. HomeHknaTypa HeopraHNM4eCKMx COeaNHEHN.

7 Xnmmndeckas peakums. YCnoBusi U NMpU3HaKky NpoTeKaHMUsST XMMUYECKUX peakLmi.
XvMunyeckme ypaBHeHUs. 3aKOH COXpaHEHNA MaccChbl BELLECTB.

Knaccudmkauns XumMm4ecknx peakumin no pasnuyHbIM Npu3Hakam: KonmyecTsy
M COCTaBy MWCXOAHbIX W MOMYYEHHbIX BELLECTB; W3MEHEHUID CTerneHen
OKUCINEHNS XMMUYECKNX SITEMEHTOB, MOMOLLEHNIO U BblgENEHWIO SHEPrn.

8 BbluyncrnieHne maccoBon 4ONM XMMUYECKOro 3rieMeHTa B BELLECTBE.

9 OnekTponnTbl U HeanekTponuTbl. KaTtmMoHbl U aHMOHbI. OnekTponuTu4eckas
auccounaums KUCMoT, Wwernoden, conen (cpegHmx)

Peakuun noHHoro obmeHa 1 ycrnoBusi UX OCyLLECTBITEHMS.

10 X1UMMYecKMe CBONCTBA OKCUAO0B: OCHOBHbIX, aM(OTEPHbIX, KACIOTHbIX.

11 Xnmunyeckme CcBOMCTBA OCHOBaHWUM N KUCHOT.

12 XnumMmmyeckme ceonctea aMOTEPHbIX MO POKCUO0B.




13 Xumunyeckme ceoncTBa conen (cpegHux). Baanmocssasb pasnuyHbIX KaccoB
HeopraHuyeckunx BeLlecTs. Peakuum noHHoro oomeHa. (Ne22)

14-15 XumMuyeckme CBOMCTBa NPOCTbIX BELLECTB HEMETANSOB: ranoreHoB, K1ucnopoaa,
cepbl.

16-17 Xnmuyeckme CBOMCTBaA MNPOCTbIX BELLECTB HemeTannoB: asoTa, dhocgopa,
yrnepoaa, KpeMHUs

18 UucTble BelwiectBa M cmecu. [NpaBuna 6GesonacHoi paboTbl B LUKOMbHON
nabopaTopun. Yenosek B M1pe BELLIECTB.

19 OKncnMTENbHO-BOCCTAHOBUTENBbHbIE peakumn. OKUCNMTENb 1 BOCCTaHOBUTENb.
(Ne14, 20)

20 BbluMcnenne maccoBon [OnM  pacTBOPEHHOrO BellecTBa B pacTBOpeE.
Bbluncnenms no xummdeckomy ypasHeHuto. (Ne21)

21 PacuyéTtHble 3agaun: BblMMCIEHWME MAaCCOBOW JONMN XMMWYECKOro 3rieMeHTa B
BELLECTBE, BbLIMUCIIEHUS MO XMUMWYECKOMY YPaBHEHWIO C WCMONb30BaHMEM
MacCoBOM 40NN pacTBOPEHHOrO BellecTBa B pacteope. (Ne15, 21)

22 XvMumyeckme  CBOWCTBa  MPOCTbIX  BELECTB  METanmnoB:  LWeMO4YHbIX,
LLeMNOYHO3EMENbHbIX, MarHua U UX COeOUHEHUN, Xernesa U ero CoeauHEeHUHN,
antoMUHNSA, ero CoeHEHUN.

23 OnpegeneHne xapaktepa cpefbl pacTBOPOB KUCIOT M LUENoYern C NOMOLLbIO
nHAnKaTopoB. KavecTBeHHbIe peakumn Ha aHnoHbl B pacteope (CI, Br, I, S,
S03?%, SO4%, NO3 -, PO4 %, CO3 %, SiOs 2)

KayecTBeHHble peakuun Ha kaTuoHbl B pacTtBope (NHa4 *, Na*, K*, Ca?*, Mg?,
Fe?*, Fe%*, AP, Cu?*, Zn?Y).

24 Monyyenne  rasoobpasHbix  BeLLECTB. KayecTBeHHble  peakumMm  Ha
rasoobpasHble BeLlecTBa (KMcrnopod, Boaopoa, Yriekicrbii ras, ammmnak)

25 MepBoHayanbHble CBeAeHNS 00 OpraHW4YeckMx BeLlecTBax: MpederbHbIX M
HenpeenbHbIX yrnesogopoaax (MetaHe, aTaHe, STUNeHe, aueTuneHe)

26 lMepBoHayanbHble CcBedeHMst 00 OpraHMYeckMx BellecTBax: CrnupTax

(veTaHone, aTaHone, MMUepuHE), KapOOHOBLIX KMCAOTax (MypasbuHOU,
YKCYCHOW, CTeapVHOBON).




27 Buonornyeckn BaxHble BelLecTBa: Oenku, Xupbl, YrneBoabl. 1
28-29 OnarHocTtnyeckasi pabota 2
30-31 OnarHocTtnyeckasi pabota 2
32-34 PaboTta obyvawowmxcsd no BblOpaHHbIM TemMaM MpoekTa, KOoHCcynbTauun | 3

yyuTtend.






