YACTHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE

"AHI'JIMACKASI IIIKOJIA "CEMbSA"

AHHOTAIUA K padoyeil mporpaMmmMe yueOHOro npeamera «Xumus» (0a30Bblii YPOBEHb)
(OcHoBHas o0pa3oBaTe/bHasi IPOrpaMMa OCHOBHOI0 0011ero 00pa3oBaHus)

Kputepun Onucanue Kputepus
[TonmHOE HaUMEeHOBaHUE PaGouast mporpamMma 1o yueOGHOMY NpeamMeTy « XuMus» (0a30BbIi
IIPOrpaMMBbL ypOBeHb) i obyvaronmxcs 8-9 kiaccoB

YpoBeHb 00pazoBaHus

OcHoBHOE 00111ee 00pa30BaHKE

Kiacce

8-9

HopmaruBHast ocHOBa
pa3pabOTKU IPOTPaMMBI

- [Tpuka3z MunucrepctBa npocsenieHust PO ot 31 mas 2021 r. Ne 287
"O0 yTBepKIeHUH (eIepallbHOTO TOCYIaPCTBEHHOTO
00pa3zoBaTenbHOrO CTaHIapTa OCHOBHOTO 00111eT0 00pa3oBaHus";

- [Ipuka3 Munucrepcrsa npocseuieHus PO ot 18 masg 2023 r. Ne 370
"O0 ytBepxkaeHun emepanbHO 00pa30BaTEILHON MPOrPaMMBbI
OCHOBHOTO 00111ero oopazoBanus"

Cpok peanuzanuu
IIPOrpaMMBI

2 roxma

KomnyecTBO 4acos 1o
porpamMme BCero u
HUHTEHCUBHOCTE B HEIEITIO

Bcero no nporpamme: 136 yacoB
NHTEHCUBHOCTD:

8 kiacc — 68 4. (2 yaca B HeJENIO)
9 kacc — 68 4. (2 yaca B HEJIEII0)

Y4eOHUKH 1 yueOHbIe
nocoous

1. T'a6puensa O.C., Octpoymos U.I'., CnaakoB C.A. «Xumus: 8-if kinacc:
0a30BbIil YPOBEHB: YICOHUK.

2. TI'abpuensu O.C., Octpoymo U.T"., CnagkoB C.A. «Xumus: 9-ii
KJIacC: 0a30BBI YPOBEHb: YUCOHUK).

Henb(n) peanuzanuu
paboueii mporpamMmsI

— ¢opMUPOBaHNE UHTEIUICKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
€caM000pazoBaHuI0, COTPYITHUYECTBY, CAMOCTOSITEILHOMY ITPUHSTHIO
pelIeHui, CocOOHON alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HHU;

— HampaBIEHHOCTh 00YYEHHUS HA CHCTEMAaTHIECKOe MPUOOIICHHE
00y4aromuXcsi K CAMOCTOSITENIbHOM 1M03HABAaTENbHON AESITEIbHOCTH,
HAYYHBIM METOJIaM TIO3HAHUS, POPMHUPYIOITIM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrieueHue yCcloBHi, CIOCOOCTBYIONINX TPUOOPETEHUIO
00y4aroIMMUCS OTbITa pa3HOOOPa3HOM NESTEIbHOCTH, TO3HAHUS 1
CaMOIIO3HAHUS, KITIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHIINN),
UMEIOUTNX YHUBEPCATbHOE 3HAYCHHE JIJIsl pa3IUYHBIX BUJIOB
JESITEIIbHOCTH;

— hopmupoBaHue 00MICH PYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE YMEHUHN OOBSICHITH U OIICHUBATH SIBIICHUS
OKPYAaIOIIer0 MUpa, UCIOJIb3YsI 3HAHUSI U OTIBIT, TOJIyYeHHBIE PU
W3YYCHUU XUMHH, TPUMEHSTH UX MPU PEIICHUH MIPOOJIeM B
MOBCETHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— ¢opMUpOBaHUE y 00YJAIOIIMXCS TYMAaHUCTHYECKUX OTHOIIICHUH,
MOHMMAaHUS LIEHHOCTU XUMHUYECKUX 3HAHUH JIJIs1 BBIpAOOTKHU
AKOJIOTHUYECKH IEIECO00PA3HOTO MOBEACHMS B OBITY U TPYIOBOMA
NESTENIbHOCTH B LIETISIX COXPAHEHHs CBOETO 3/I0POBBS U OKpYKarolen
IIPUPOJHOM CPEJIbI;

— pa3BUTHE MOTUBAIMHU K 0O0yUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHSI OOIIEUEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUIIS U HANIPaBICHHOCTH
JAJTBHEUIIIEro 00yUueHUsl.




IIpeameTHBIE pe3yabTaTh
OCBOCHHMS

[IpenmeTHbIe pe3yabTaThl O yueOHOMY npeamety "Xumus" (Ha
0a30BOM ypOBHE) JOKHBI 00€CTICUNBATh:

1) npencraBieHre 0 3aKOHOMEPHOCTAX U TO3HABAEMOCTH SIBJICHUI
IPUPObI, TOHUMaHUE OOBEKTUBHON 3HAUUMOCTH OCHOB XUMUYECKOH
HayKH Kak 00JacTH COBPEMEHHOI'O €CTeCTBO3HAHMUS, KOMIIOHEHTA
o01ielt KyJIbTypbl U IPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA B YCIOBHX
COBPEMEHHOT0 001IIecTBa; TOHMMAaHHE MECTa XUMUU CPein APYTHX
€CTECTBEHHBIX HaYK;

2) BnaieHUE OCHOBAaMU IOHATUHHOTO anapaTa i CHMBOJIMYECKOTO
A3bIKAa XUMUH JUIs COCTaBJIEHUS (POPMYJI HEOPTaHUUECKUX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEAKLUN; BJIaICHUE OCHOBAMHU XUMHUYECKOMI
HomeHkatypsl (IUPAC u TpuBHaibHON) M YMEHHE UCTIOIB30BATh €€
JUIS pelIeHus: yueOHO-1T03HABATENbHbIX 3aa4; YMEHHE UCTIOIb30BATh
MOJIENHU 17151 OOBSCHEHMSI CTPOCHUSI aTOMOB U MOJIEKYJT;

3) BnajeHue CUCTEMOI XUMHUYECKUX 3HAHUHM U YMEHHUE IPUMEHSITh
CHCTEMY XMMHUYECKHX 3HaHUM, KOTOpasi BKIKOYAET:

BaKHEHIINE XUMUUYECKNE TIOHATHS: XUMUYECKUH IEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OHOPOJHAS U
HEOJITHOPO/IHAsA CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJIIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs! Macca, MOJISIPHBIH
00BbEeM, OKCHJI, KHCIIOTa, OCHOBaHHE, COJIb (CPEAHss), XUMHUECKas
peaKIysl, peakllui COeAUHEHUS, PEAKIIUN PA3JI0KEHHs], PEaKLIUU
3aMelIeHus, peakiuu oOMeHa, TerioBoi 3 ekt peakunu, 3K30- U
9H/I0TEPMHUECKUE PEAKIINH, PACTBOP, MACCOBas 101 XMMUYECKOTO
AJIEMEHTA B COEUHEHUH, MAacCOBasl 10JIs U IPOLEHTHAsI KOHLIEHTPALIHS
BELIECTBA B PaCTBOPE, SIPO aTOMa, IEKTPUUIECKUH CIIOM aToma,
aTOMHas OpOUTaJIb, PaIUyC aTOMa, BaJIEHTHOCTh, CTENIEHb OKUCIICHMS,
XMMHUYECKAsl CBSI3b, JIEKTPOOTPULIATENBHOCTD, MOJISIPHAS U HETIOJSpHAs
KOBQJICHTHAs CBS3b, HOHHAS CBA3b, METAJUINYECKAS! CBA3b,
KpUCTaNINYECKasi peleTka (aToMHas, HOHHAas!, MeTaJuInYecKas,
MOJIEKYJISIpHAs ), MUOH, KATUOH, aHHOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
AIIEKTPOIUTUYECKAs AUCCOLMAINS, PEAKIIMA HOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIUTEID U
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMBbIE PEAKIINY,
CKOPOCTb XUMUYECKOM peakiuy, KaTaJIn3aTop, IPpeIeibHO AOMYCTUMAs
koHnentpanus (I1/1K), kopposus meTaios, CIuIaBhI;
OCHOBOIIOJIAralol1e 3aKOHbl XMMHH: 3aKOH COXPAaHEHUS MacChl,
nepuoanyeckuii 3akon [[.M. MeHneneeBa, 3aK0H MTOCTOSIHCTBA COCTaBA,
3aKOH ABOrajpo;

TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIpHAst TEOPHsL, TEOPUS
IIEKTPOJINTUYECKON JUCCOLMALIMH, TIPEACTABIEHUS O HAYUYHBIX METOAX
NIO3HAHUS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJaX
MCCJIEIOBAHMSI BEILIECTB U U3YUYEHUS XUMUUECKUX pEaKLIUi;

4) nmpeacTaBiIeHUE O MIEPUOTUICCKON 3aBHCIMOCTH CBOWCTB
XMMHYECKHX JJIEMEHTOB (pasinyc aTroma, 3J1€KTPOOTPULIATEIbHOCTD ),
IPOCTBIX U CJIOXHBIX BEIIECTB OT IMOJI0KEHUS 3JIEMEHTOB B
[lepronuueckoii cucteme (B MajbIX IEpUOJaxX U ITIaBHBIX NOArPYyIIIax)
U 2JIEKTPOHHOT'O CTPOCHMS aTOMa; YMEHHE OOBSICHATh CBSI3b MOJ0KEHUS
aneMeHTa B llepnonnueckoil cucreMe ¢ YUCIOBBIMH XapaKTEpUCTUKAMU
CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, ooliee
YHCJIO 3JIEKTPOHOB), PaclpeAeIEeHUEM IEKTPOHOB 110 IHEPrETHUECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOIOB, KNS U KaJIbLU;
KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI,




5) yMeHue KIaccuPUIIMPOBATH XUMUYECKUE ITIEMEHTHI,
HEOpraHMYeCKre BENIeCTBa U XMMHUECKHUE PEAKIUH; ONPENesaTh
BaJICHTHOCTH M CTEIIEHb OKUCIICHUSI XUMUYECKUX PJIEMEHTOB, BU]I
XUMHUYECKON CBS3H U TUM KPUCTAJUIMYECKON CTPYKTYPHI B COETUHEHUSX,
3apsi MOHA, XapaKTep CPellbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT,
OCHOBaHUI), OKUCIUTENb 1 BOCCTAHOBUTEIb;

6) yMEeHHE XapaKTepu30BaTh (PU3NUECKHE U XUMHUUECKUE CBOICTBA
MPOCTHIX BEMIECTB (KUCIOPO/, 030H, BOAOPOI, TpaduT, ammMas, KpeMHHH,
a3oT, pocdop, cepa, XJI0p, HATPUH, KU, MAaTHUH, KAJIBIHN,
AIIOMHUHUM, KeJie30) U CI0KHBIX BEIIECTB, B TOM YUCJIE UX BOJHBIX
pacTBOpoB (BO/a, aMMHUAK, XJIOPOBOIOPO/I, CEPOBOOPO/I, OKCUIBI U
ruapokcuapl MetauioB I - [IA rpynmn, amomunus, meau (11), nuaka,
xenesa (11 u IIT), okcuast yraepoaa (I u IV), kpemuus (IV), azota u
docdopa (Il u V), cepsr (IV u VI), ceprncras, cepHas, a30TUCTas,
a3oTHas, pocdopHasi, yrojabHasi, KpeMHHEBas KUCIOTA M UX COJIN);
yMEHHe NMPOTHO3UPOBATh U XapaKTepHU30BaTh CBOIICTBA BEILIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHUE BEIIECTB B
3aBHCHUMOCTH OT X CBOICTB, BOBMOXHOCTh IPOTEKAHUS XUMUYECKUX
MPEBPAICHHUI B Pa3JIMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKHUX MPOIECCOB HAa OPraHU3M UYEIOBEKa U OKPYKAIOUIYIO
IPUPOJHYIO CPENY;

7) yMEHHE COCTaBISATh MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHUs peakuuii (B
TOM YHUCJI€ PEaKIIUii HOHHOTO OOMEHA U OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH), HIUTIOCTPUPYIOLINX XUMHUECKHE
CBOWCTBA M3YUYEHHBIX KJIACCOB/TPYII HEOPTAaHUYECKHUX BEIIECTB, B TOM
YHCIIe TIOITBEPKIAIONINX TCHETUUECKYIO B3AUMOCBSI3h MEXKIY HUMU;

8) yMeHue BBIYUCIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BELIECTB, MACCOBYIO JTOJI0 XUMUYECKOTO JIEMEHTA B
COEITMHEHUH, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, KOJIUYECTBO
BEIIIECTBA U €r0 Maccy, 00bEM I'a30B; yMEHHUE NMPOBOJIUTH PACUEThI IO
YpaBHEHUSAM XUMHYECKHUX PEeaKIMi U HaXOAUTh KOJMYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WIH MPOTyKTOB PEaKIIUK;

9) BnageHre OCHOBHBIMHM METOJIaMU HayYHOTO MO3HaHUs (HAOII0ACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOICTHUPOBAHNUE) ITPH U3yUYECHUH BEIIECTB U
XUMHUYECKHX SBJICHUI; yMeHHe chopMyarpoBaTh NpodiemMy u
IPEUIOKUTH IyTH €€ PEIIeHUs; 3HAaHUE OCHOB 0€30MacHON paboTHI €
XUMHUYECKHMHU BEIIECTBAMHU, XUMUYECKOW MOCYI0M U 1ab0paTOPHBIM
o0opyaoBaHUEM;

10) Hanu4Me MPaKTUYECKUX HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHUS
CIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:

M3y4YEeHHE U onucaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C PU3NICCKUMHU i XUMUYECKIUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHUS XUMHUECKUX
peaKLuii;

U3y4YEeHHE CIIOCOOOB pa3esieHus! CMeceii;

NOJyYeHHE KUCIIOPOIa U U3YUYEHHUE €T0 CBONCTB;

MOJTy4YeHHE BOJIOPOa U U3YUEHHE €ro CBOMCTB;

MOJyYeHHE YTIJIEKHUCIIOTO ra3a U U3y4eHUE €0 CBOWCTB;

MOJTy4YeHHE aMMHaKa 1 U3yYeHHe ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA;

UCCIICIOBAaHHUE U ONUCAHNE CBOMCTB HEOPIaHUYECKHUX BEILIECTB
Pa3IUYHBIX KJIACCOB;

NPUMEHEHHE WHANKATOPOB (JTaKMyca, METHIIOpaHka v (peHondTanenHa)
JUIsL OIIPEICNICHUS] XapaKTepa cpeibl B paCTBOPAX KUCJIOT U IIEI0Yeil;




W3YYCHHE B3aMMOJICHCTBHS KUCIIOT C METalIaMH, OKCHJIaMH METAJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
MOJTy4YeHNEe HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlla APYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U [IMHKA;
pEllIEeHHE YKCTIEPUMEHTANIBHBIX 3a7a4 1Mo TeMe "OCHOBHbBIE KJIACChI
HEOPTraHUYECKUX COCTMHEHUIT";

pELLICHHE YKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe "DNEKTPOIUTHYECKas
nMcconyanus';

pEllIeHHE YKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe "BaxkHeillre HeMeTabl
1 UX COCIUHEHH";

pelIeHHNE YKCTIEPUMEHTAIIBHBIX 3a7a4 Mo Teme "'BakHelme MeTaibl 1
UX COeJIMHEHU";

XUMHUYECKHE FKCIIEPUMEHTDI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peakuuii MOHHOTO OOMEHa;

KayeCTBEHHbIE PEeaKIMK Ha MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
MOHBI: XJIOpUA-, OpOMUI-, HOAU-, CyIbdat-, pocdar-, kapooHaT-,
CUJIMKAT-aHUOHBI, TUPOKCUI-UOHBI, KATHOHBI aMMOHHSI, MAarHHUS,
KaJbIusl, AIFOMUHUS, Kene3a (2+) u xxenesa (3+), menu (2+), HuHKA;
YMEHHeE MPEACTaBIATh Pe3yIbTaThl SKCIIEPUMEHTa B (JOpME BHIBOJOB,
JIOKA3aTeNNbCTB, TPa(UKOB U TAOIUI] M BBISBIISATH IMITUPUUICCKUE
3aKOHOMEPHOCTH;

11) Bnagenue npaBuiIaMu 0€30MaCHOTO 0OpaIleHus C BEIIeCTBAMH,
HCIIOJIb3YEMBIMU B MTOBCETHEBHOM KM3HU, TPaBUJIaMU MTOBE/ICHUS B
HENSIX COePEKEHUS 3I0POBbS U OKPYKAIOIICH MPUPOJTHON Cpebl;
MOHMMaHUE Bpea (OMacHOCTH) BO3JACHCTBHSI HA KUBBIC OPTaHH3MBI
OTpe/IeNIEHHBIX BEIIECTB, CIOCOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS
WX BPEIHOTO BO3JCHCTBUS; TOHUMaHUE 3HAYCHHUS KUPOB, OCITKOB,
YTJIEBOJIOB JJIsl OpraHU3Ma YeIOBeKa;

12) BnageHrie OCHOBaMHU XMMHUUYECKOW IPAMOTHOCTH, BKIIFOUAIOIIEH
yMEHHe MMPaBUIbHO UCTIOIb30BaTh H3yUEHHBIEC BELIECTBA U MaTEpUabl
(B TOM 4HMCIIe MUHEPAIIbHBIE YAOOPEHUS, METAIIIBI U CILIABHI, IPOTyKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTIIE€BOJOPOIOB (yIJIs,
NPUPOIHOTO ra3a, He(h)TH) B OBITY, CETHCKOM XO35HCTBE, HAa
MIPOU3BO/ICTBE;

13) yMeHue yCTaHaBIMBATh CBSA3M MEXIY PEaTbHO HAOII0JaeMBIMH
XUMHUYECKUMH SBJICHUSMH U MPOILIECCaMU, TPOUCXOASIIIMMU B MaKpO- U
MUKPOMHPE, OOBSICHITh IPUYUHBI MHOT000pa3us BEIIECTB; YMEHUE
MHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUAMHU JPYTUX YUEOHBIX
MPEIMETOB;

14) npencraBnenue o chepax npohecCHOHATHHON EATeTLHOCTH,
CBSI3aHHBIX C XMMHEH U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU
Ha JIOCTI>KEHUAX XUMUYECKOW HAayKH, UTO MO3BOJIUT 00y4aIOIIUMCS
paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oyaymiel npodeccnoHaaIbHOR
JEeSTENIbHOCTH U CJeNIaTh OCO3HAHHBIM BHIOOP XUMUU KaK MPO(PUIBLHOTO
IpeaMeTa MU Mepexo/ie Ha yPOBEHb CPEAHEr0 00IIero o0pa3oBaHus;
15) Hanuuue onbiTa pabOTHI C Pa3IMYHBIMUA UCTOYHUKAMU WH(OpMaIun
10 XUMUM (Hay4Has U HAyIHO-TIOMYJIsIpHAs JIUTEPaTypa, CI0BapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI); YMEHUE O0OBEKTUBHO OLIEHUBATh
UH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM
IPUMEHEHHUHU.




