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[TOACHUTEJIbHAA 3AIIMCKA

[Ipumepnas pabGouass mnporpaMma MO XUMUM JUIsl OOy4YalOIIMXCA C 3aJCpKKOU
ncuxudeckoro pasputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OO0IIEro 0Opa3oBaHUS
cocTaBieHa B cooTBeTCTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOTro obOmero obpazoBanusi (I[Ipukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM IOCTUIIMM Poccuiickoii
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OO0O), IlpumepHoit
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMONM OCHOBHOTO  OOIIETO
oOpaszoBaHusi OOyYAOMIMXCA C 3aJCPKKOH TICHXMYECKOTO pa3BUTHA (0J0O0pEHHOU
pemearieM ®YMO mo obmemy ob6pazoBanuto (mpotokos ot 18 mapta 2022 1. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), IIpumepHoil pabouell mporpammsl y4eOHOIO IpeaMeTa
«Xumus» (0a30BbIli ypoBeHb), [IpuMepHOl MporpamMmoli BOCIHUTAHHS OOY4YarOIIMXCS
OpU TMOJIYYEHHUH OCHOBHOTO OOIIEro OOpa3oBaHHsA, C YYETOM pACIpPEAENEHHBIX IO
KjlaccaM  IpOBepsieMbIX  TpeOOBaHMM K  pe3yjJbTaTaM  OCBOEHHS  OCHOBHOMU
o0Opa3oBaTeNbHON IpPOrpaMMbl OCHOBHOTO 0OOIIEro o00pa3oBaHUST U DJIEMEHTOB
COJIEpKaHMs, MPEJICTABICHHBIX B YHUBEPCAIbHOM KoaudukaTope no xumuu, Konnenuun
npenoAaBaHus yueOHoro npeamera «XuMus», B 00pa30oBaTeNIbHBIX OpraHu3zanusx PO,
pean3yroluX OCHOBHbBIE 00111€00pa30BaTENbHbBIE TPOTPAMMBI.

OO0was xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOnslii npeagmer  «XUMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE TMpEAMETh». B cucTeMe eCTECTBEHHOHAyYHOIO OOpa30BaHUs
XUMUSI KaK Y4eOHBIN TpeAMET 3aHMMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJbI,
GbopMUPOBAHUM HAYYHOU KapTUHBI MHUpPA, CO3/JaHUM OCHOBBI XUMHUYECKUX 3HAHUI,
HEOOXOAMMBIX JIJISl TMOBCEIHEBHOW >KU3HU, HABBIKOB 3J0POBOTO M 0OE€30MacHOTO st
YEeJIOBEKAa U OKpYXalolled ero cpeasl oOpa3a >KM3HH, a TakKe B BOCIUTAHUU
DKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTh M3y4eHUsT XHMHUH CBA3aHA C  OBJIAJICHUEM XUMHUYECKUM  SI3BIKOM,
coOmro/ieHeM TpaBuil  O€30MacHOM  pabOThl TPH  BBIMOJHEHUHW  XUMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€M XUMHUH C JIPYTUMH NPEAMETaMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKItOUaeT B ceOsl OCHOBBI HEOPTaHWYECKOW M OPTaHMYECKOW XUMUH.
['maBHOM waeeil mporpamMMBbl SIBJISIETCS cO3aHue 0a30BOr0 KOMIJIEKCA OMOPHBIX 3HAHUHN
M0 XUMHUH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIECH BO3PACTYy OOYYAIOUIUXCA M UX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B copepxaHuum [AaHHOrO Kypca MPEACTaBICHbBI OCHOBOMNOJIAraloIIMe XHMHUYECKHE
TEOPETUYECKUE 3HAHWSA, BKIIOYAIOIIME W3YYEHHE COCTAaBA M CTPOEHHUS BEIIECTB,
3aBUCMMOCTH KX CBOMCTB OT CTPO€HHUS, MPOTHO3UPOBAHUE CBOWCTB BEUIECTB,
VCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX MTPEBPALIECHUNA U TyTEN YIIPABJICHUSI UMUB
LEJIAX MMOJIyYEHHUS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyr0 OCHOBY H3Y4YEHHSI HEOPraHMYECKOM XHMHUU COCTaBJISET aTOMHO-
MOJIEKyJIsIpHOE yueHue, [lepuoanueckuii 3akon .M. MeneneeBa ¢ KpaTKuMu



CBEJICHUSAMM O CTPOCHMM aToma, BHUJAX XHMHUYECKOHW CBSI3HM, 3aKOHOMEPHOCTAX
IIPOTEKaHUS XUMHUECKUX PEAKIIHM.

B wu3yuenmm kypca 3HA4UMTEIbHAs pPOJb OTBOAUTCA XHMHYECKOMY JKCIEPUMEHTY:
IPOBEICHUIO TMPAKTUYECKUX M JAOOpPATOPHBIX pabOT, ONHCAHHUIO PE3YyJbTAaTOB
YUEHUYECKOTO JKCIEPUMEHTa, COOJIOACHUIO HOPM W MpaBmi Oe3omacHOW paboThl B
XUMHYECKO 1abopaTopuu.

Peanu3zanust nanHO# mporpaMMel B mpoliecce 00ydeHus mo3BoiuT oOydarommumcesc 311P
YCBOUTH KIIFOUEBBIC XUMUYECKHE KOMIIETEHIIMN U MIOHATH POJb U 3HAYCHHE XUMUU CPEIU
JIPYTUX HayK O IIPUPOJE.

N3ydyeHne XuMUM CHOCOOCTBYET (OPMUPOBAHHUIO Yy OOYyYarOIIMXCS HAy4HOTrO
MHUPOBO33pEHUS, OCBOCHMIO OOIIEHAYYHBIX METONOB (HAOJIOJIEHUE, W3MEpPEHUE,
HKCIEPUMEHT, MOJEIMPOBAHNE), OCBOCHHUIO IPAKTUYECKOIO MPUMEHEHUS HAy4HbIX
3HaHUI, OCHOBAHHOTI'O HA MEKIIPEAMETHBIX CBSA3SX ¢ npeaMeTaMu «OKpyKaroIui MUp»,
«Dusuka», «buonorus», «I'eorpadus», «Maremarnka» U (POpPMUPYET KOMIIETEHIIUH,
HEO0OXOAUMBIE ISl TPOJIOJKEHHSI 00pa30BaHusl B 00JIaCTH €CTECTBEHHBIX HayK.
N3yyenue xumMun crocoOCTBYET pa3BUTHIO y oOyyaromuxcs ¢ 3[1P nmpocTpaHCTBEHHOTO
BOOOpaxeHus, QyHKIHOHAIBHOM TPaMOTHOCTH, YMEHHUS BOCHPHUHUMATh U KPUTHUYECKU
aHANM3UPOBaTh MH(OPMAIMIO, MPEACTABICHHYIO B pa3IMYHBIX (popMax. 3HAYUMOCTh
IpeaMeTa ISl pa3BUTHSI )KM3HEHHON KoMmieTeHun oOydarommxcs ¢ 3I1P 3akmrouaercs B
YCBOEHUU OCHOBBI XMMHYECKUX 3HAHWUW, HEOOXOIMMBIX IS TOBCEAHEBHOM KU3HU;
HaBBIKOB 37I0POBOIO M OE30MAaCHOTO JJIs YEJIOBEKA U OKpYXKarolled ero cpenbl odpasa
XKU3HU; (POPMUPOBAHUU FKOJIOTMUYECKOMN KYJIbTYpPHI.

[TporpamMma oTpaxaer cojepkaHue OOyueHHUsl MpeaAMETy «XHUMHSD» C YYETOM OCOOBIX
oOpa3oBarenbHBIX TMOTpeOHOCTeH oOydaronuxcs ¢ 3[IP. OsnageHune ydeOHBIM
npeaMeToM «XHUMHS» MPEACTaBISET ONPEICICHHYI0 TPYJHOCTh AJsi OOYyYaroIMXcCs C
3I1P. D10 CcBS3aHO C OCOOCHHOCTSMH MBICIUTEIBLHON JCATEILHOCTH, TIEPUOIUIYCCKUMHU
KOJICOAHHMSIMU BHUMAaHUS, MajbiM 00bEMOM NaMATH, HEAOCTATOYHOCTHIO OOILETO 3arnaca
3HAHWM, TOHM)KEHHBIM T03HABAaTEJIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

JInst mpeooaeHust TpPYAHOCTEW B M3YyYEHUH Yy4eOHOro npeaMera « XUMus» HeoOXxoauma
amantanus o0beMa M Xapakrepa ydyeOHOro wmarepuaja K I103HABATEIbHBIM
BO3MOYKHOCTSIM JIaHHOM KaTeropuu OOydYaroluxcsi, y4eT MX OCOOEHHOCTEW pa3BUTHS:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
IIOCTEIIEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuania.

[Tpu n3yuyeHnn XUMUM HEOOXOJMMO OCYILECTBIATh B3aUMOJICICTBIE Ha MOJIMCEHCOPHOU
OCHOBE.

Teopernuecknii Marepuag pPEKOMEHIYETCsl HW3ydaTb B IIPOLECCE MPAKTHYECKOU
NEeATEIbHOCTH. BO3MOKHO BBIIECIICHUE OTAEIIBHBIX YPOKOB Ha PEIICHUE 3a7a4 B CBSA3H CO
CIIOKHOCTBIO aHanm3a Tekcrta oOyuaomumuca c¢ 3I[IP. Opranumdeckoe eIuHCTBO
NPAKTUYECKOM W MBICIUTENIBHON JEATEIbHOCTH OOYYaloMIMXCd Ha YpPOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO OA3UCHBIX XMMHMUYECKHX 3HAHUU U
ymeHui. Oco0oe BHUMAaHHME MPU MU3YYEHUU XUMHUH YIEISETCS M3YUEHUIO «CKBO3HBIX)
HNOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.



Heau u 3a1aun n3y4yeHus yueOHOro npeamera « XuMushy

Obwue yenu wu3ydeHus ydeOHOro mpeamera «XuMmus» mpeiacTaBieHbl B [IpumepHoii
paboueii mporpaMMe OCHOBHOTO 00I1Iero 00pa3oBaHusi. OHHAKTYaTHM3UPOBAHBI C YIETOM
HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOI'O OOIIEr0 0OOpa3oBaHUsl, HANpPaBICHHOCTH
oOydeHHs1 Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUpOBaHHE €€ MHTEIUIEKTa U
obmeit KymbTypbl. OOydeHHME YMEHHIO YYUTBCS W TPOAOKATh CBOE 0Opa3oBaHUE
CaMOCTOSITENIbHO B HACTOSIIIEE BPEMSI SIBIISIETCSA OJTHOM M3BaXKHEUIITNX (PYHKIMHA yueOHBIX
MpPEAMETOB, B TOM YUCIE U «XUMUNY.

Jns oOyuarommxcs ¢ 3IIP, Tak ke, Kak W 18 HOPMATHBHO pPa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAWBAIOIINX OCHOBHYIO 00pa30BaTeNIbHYIO MPOrpaMMy, JOMUHHUPYIOLIEE
3Ha4YE€HHE NMPUOOPETAIOT TAKUE Yeiu, KaK:

* (opMHpOBAHHME  HHTEJUIEKTYyaJIbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PEIIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS HAa CHCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON TMO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM W MPaKTUYECKUM
MeTOJiaM MO3HaHUsl, (OPMUPYIONIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUaIOIIMMUCS OIbITA
Pa3HOOOpa3HOM JEeATeTbHOCTH, MO3HAHUS ¥ CAaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIETEHITNH ), UMEIOIUX YHUBEPCAIIbHOE 3HAUCHHE IS Pa3IMYHBIX
BUJIOB JICATEIBHOCTH;

" (GopMHUpOBaHNE YMEHHI OOBSICHATE M OIICHUBATD SIBJICHUSI OKPYKAIOIIIETO MUPa Ha
OCHOBAHUHU 3HAHUU U OMBITA, MOJYYEHHBIX MPU U3YYCHUU XUMUU;

* (opMupoBaHUE y OOYHYAIOIIMXCS TYMAHUCTUYECKHX OTHOLIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU I BBIPAOOTKU HKOJIOTMYECKHU LEIECO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOILIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAallUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGUIs U HAMPABICHHOCTH JaJIbHEHUIIIETO
oOy4eHwUs.

Kypc HampaBieH Ha pelieHue Cleaylliux 3aday, OOECHEUMBAIOIIUX peaU3alHIo
JUYHOCTHO-OPUEHTUPOBAHHOTO M JAESTEIbHOCTHOTO MOAXOJ0B K OOYYEHHMIO XUMHH
obyyvaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00I1IeTO 0OOpa30BaHuS:

* ¢opMHpOBaHHE TEPBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX TNPEJCTABICHUNA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUMHBIM annapaToM U CUMBOJHUYECKUM SI3BIKOM XUMUHU;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HAyKW Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OPTaHUYECKUX BEIIECTB KAK OCHOBbI MHOTHMX SIBJICHUM JKUBOU W HEXKUBOU
NPUPOBL; YTIyOJIeHWEe TPEICTABICHU O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBAThH
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpalleHusT C BEUIECTBAMH, MCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIENIAX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU W TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETeHHE ONbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOI0 00OPYAOBaHUS U IPHUOOPOB;

* QopmupoBaHUE TPENCTABICHUN O 3HAYCHHM XUMHYECKOM HAyKHM W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA M aJaNITAUMHU YYEOHOI0 MATEpHAJIa 10 XUMHUH

OOyuenue y4yeOHOMY TIpeAMETY «XUMHUS» HEO0XOJUMO CTPOUTHh HAa CO3JIaHUU
ONTHUMAJBHBIX YCJIOBHM ISl YCBOEHHUS MPOTPAMMHOTO Marepuayiia OOyJaroIUMHUCS C
3I1P. Bosblioe BHUMaHHE AOJKHO OBITh YJIEJIEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUU C MPUHIIUIIOM JOCTYITHOCTU MPH COXPAaHEHUH OOIIeTo 6a30BOr0 YPOBHS.
OH J10JKEH 10 CO/IePKaHUI0 U 00beMY OBITh aIalTUPOBAHHBIM Jy1sl 00y4aroniuxcs ¢ 311PB
COOTBETCTBUU C MX OCOOBIMH 00pa3zoBaTeIbHBIMU MOTpeOHOCTSIMU. CrieayeT 00JIeryuTh
oBiaJieHue MarepuaioM oOydatrommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOrO
OOBACHEHHMsSI C CHCTEMAaTHUYECKUM TIOBTOPOM, MHOTOKpPAaTHOM TPEHUPOBKOM B
NPUMEHEHUU 3HAHUNW C WUCIHOJIb30BAHUEM IPHUEMOB aJITOPUTMHU3AIMN M BU3YAIbHBIX
orop, 00y4eHUs CTPYKTypUPOBAHUIO MaTepuraa.

Bonbiioe 3naueHue Jyisi MOJTHOIIEHHOTO YCBOGHHUS Y4eOHOTr0 MaTepuaia UMeeT ornopa Ha
MEXIPEIMETHBIC CBS3M BOIMPOCOB, M3y4aeMbIX B JAHHOM Kypce, C TaKUMHU y4eOHBIMHU
npenmeramu Kak «['eorpadus», «®Pusuka», «buomorus». Ilo3Bonsis paccmaTpuBaTh
OJIMH W TOT € Y4eOHBI MaTepuan C pa3HbIX TOYEK 3PEHUS, MEKIPEIMETHBIC CBS3H
CIIOCOOCTBYIOT ~€r0  JIydllleMy OCMBICIICHHIO, 0ojiee MPOYHOMY 3aKpEIICHHUIO
IIOJTYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUMU.

[Ipy moaroToBKE K ypoOKamM YYUTENb OJDKEH NPEeIycMOTpeTh (OPMHUPOBAHHUE Y
oOydJaronmxcsi yMEHUN aHaAIM3UPOBaTh, CPAaBHUBATH, 0000IaTh M3y4aeMbIil MaTepua,
IUTAHUPOBATh TMPEACTOSALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJsib. Heobxomumo
MOCTOSIHHO ~ CJIIUTh 32 TPABWIBHOCTBIO PEYeBOr0 OGOPMIICHHS BBICKa3bIBAHUHN
obyuaroruxcs ¢ 3I1P.

B cBs3u C OCOOCHHOCTSIMM TIOBEIEHUSH JAesTenbHOCTH oOyuaromuxcs ¢ [P
(pacTOPMOKEHHOCTh, HEOPTaHW30BAHHOCTh) HEOOXOIUM  CTPOXKAUIIUN  KOHTPOJIb
cOOJTIO/IeHNS TIPAaBWJI TEXHUKU O€30MAaCHOCTH TIPH MPOBEICHUU JIA0OPATOPHBIX PaboT B
XUMUYECKOM KaOWHETE.



IIpumepHbie BUABI AesiTeIbHOCTH 00y4yarommxcs ¢ 3IIP, o0ycaoBienHbIe 0cO0BIMU
00pa3oBaTeIbHBIMU MOTPEOHOCTAMH U 00eCIIeYUBAOIINE OCMbICJICHHOE OCBOEHHE
coJiepKaHNM 00Pa30BaHUA MO NpeaMeTy «XUuMH»

Copeprxanue BUJIOB JiesaTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISETCS UX O0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMUXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWIUTh BHUJABI JEATEIbHOCTH, CHEHU(PUYHBIC Ui JAHHOW KaTeropuu
oOyuaromuxcsi, g 00eCIedeHns] OCMBICIEHHOIO OCBOEHUS COJIepKaHusl 00pa30BaHUs
10 IIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CCHCOPHBIX CHCTEM; YEpEeJOBaHUE BUIOB ACSITEIBHOCTH, 33J€HCTBYIOLIUX pa3INYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepHalla C OIIOPOM Ha aJIFTOPUTM; IIOIIArOBOCThY B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3yallbHOM OMOpPHI (TIAHBI,
o0pa31bl, CXEMBbI, IAa0JIOHBI, ONOPHBIE Tabnuiibl). i pazBuTus y oOydaromuxcs ¢ 311P
YMEHHS  JIeJaTh BBIBOJBI, (POPMHUPOBAHUATPAMOTHOTO  PEUEBOTO BBICKA3bIBAHUS
HE0OXOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIEAYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BepOaNbHBIX  CXEM, COCTaBJIEHME TaOJMI], COCTaBJIIEHHE KJIACCU(PUKALMH C
0003HAYE€HHBIMU OCHOBAaHUSAMH JJI KJIACCU(UKAIIMU U HATIOJHEHUE UX PUMEPAMHU U JIp.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
00O0.
g obyudaromuxcst ¢ 3[IP cymiecTBeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKMM MaTepuaioM 1o npenmery. IIpoBoautcss cnenuanbHas pabora 110
BBEJICHUIO B AaKTUBHBII CIIOBaph OOYYAIOLIMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaemble TEpMHUHBI BBOJATCA HA MOJMCEHCOPHON OCHOBE, 00s3aTelibHA BH3yaJlbHAs
NOJJIEPKKA, aJTOPUTMBbI pabOTHI C OMpPEAEIEHUEM, OMTOPHBIE CXEMBbI JJI aKTyaJlnu3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM O00pa3oBaTEIbHBIM CTaHAAPTOM
OCHOBHOI'O 00111eT0 00pa3oBaHus y4eOHBIN MpeaMeT «XUMHUs BXOJIUT B MPEIMETHYIO
o6sacth «EcTeCTBEHHOHAYYHBIE IPEAMETHD) U ABJISETCS 0053aTEIbHBIM ISl U3YUYCHUS.
Y4eOHbIM IJIaHOM Ha €€ U3yueHHe OTBe/eHO 136 yuyeOHbIX 4acoB — 10 2 4 B HEJENIO B 8
1 9 Kjaccax COOTBETCTBEHHO.

Conepxkanue ydueOHOro mpeamera «XuMus», npeactaBieHHoe B [IpumepHoit pabodeit
nporpamme, coorBeTcTByeT I'OC OOO, pazpabotano ¢ yuerom [IpumepHOil OCHOBHOM
o0Opa3oBaTeIpbHON TPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHus M0 yueOHOMY IPEIMETY
«Xumus», cooTBeTcTBYeT I[IpuMepHOI amanTHpOBaHHON OCHOBHOW 0Opa30BaTEILHOMU
nmporpaMme  OCHOBHOTO  00miero oOpa3oBaHus  OOYYarOIIMXCS C  3aJIEPKKOUN
MICUXUYECKOTO Pa3BUTHSL.



COAEP)KAHUE YUEBHOI'O ITPEAMETA «XUMMW»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHSATHSA

[Ipeamer xumuu. Poab xumuu 8 JHCU3HU yenoeexa'. Tena u BeliecTtBa. dPusnueckue
CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumusa 6 cucmeme Hayk. Yucrtobie
BeriectBa U cmecu. CriocoOsl pazaeneHus cmeceit. [IpaBuia 6e3omacHOro oopaiieHus ¢
BEIIeCTBAMH U JaOOpaTOpHBIM 00OpyIoBaHHEeM. [lonamue o Memooax NO3HAHUA 8
Xumuu.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHUE DJIEMEHTHl. 3HaKu (CHMBOJIbI) XUMHUUYECKUX
sanemMeHToB. OTHOCUTENbHAs aTOMHas Macca. [IpocTeie U clokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewyecms. OTHOCUTENbHAS MOJIEKYJIsIpHast Mmacca. MaccoBasioJis
XUMHUYECKOTO AJIEMEHTA B COEIMHEHUH.

Pu3nuecKue U XUMUYECKHE SIBICHUSA. XUMHUecKas peakius. [Ipu3Haku XUMUYECKHX
peakuuid. YpaBHEHUSI XWMHYECKUX PEaKIui. 3aKOH COXPAaHEHUsS MacChl BEIIECTB.
Knaccudukanmsa XuMHUYECKHX peakiuil (COCTUHEHHUs, Pa3NIOKEHHs, 3aMEICHUS,
oOMeHa).

XHWMHUYECKHUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY/10H, ¢ IpaBuiIaMu padOThI
B JJabopaTtopuu U MpuéMaMu o0pallieHus ¢ 1a0opaTOpHbIM 000PYJOBAaHUEM; U3YUEHUE U
omnucaHue (PU3NUECKUX CBOMCTB O0Opa3l0B HEOPTaHMYECKUX BEIIECTB; HAOJIOACHUE
dbusndeckux (TIaBjIeHUE BOCKa, TasHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUTICHHE U
KOHJICHCAIIUsI BOJIbI) U XUMUYECKUX (TOPEHUE CBEUU, MPOKATMBAHUE METHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOM) SBIICHM, HAOMIOJICHWE M ONMHCAaHUE MPU3HAKOB
MPOTEKaHUS XUMUYECKUX peakluii (pas3loKeHHe caxapa, B3auMOJICUCTBHE CEpHOU
KHCJIOTBI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuma meau (Il) npu HarpeBanuwm,
B3aMMOJICHCTBHE keme3a ¢ pacTBopoM conu meau (II));u3ydenne criocoOoB pazneneHus
cMeceid (Cc TOMOIIBIO MarHuTa, GUIBTPOBAHHWE, BbIMAPUBAHUE, JAUCTHILISALINSA,
xpoMarorpadusi), TpOBEICHUE OUYMCTKH IMOBAPEHHOW COJIM;, HAOJIOJEHUE W ONMUCAHUE
pe3yJbTaTOB MPOBEACHUSA OINbITa, WLIIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl;
co3J1aHue MoJieseil MOJIeKy (IIapOCTEP>KHEBBIX ).

BaxxHeillnne nmpeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — aneMeHT M MpoCTOE BEIIECTBO.
Haxoxxnenue kuciopona B mpupoje, Gpusudeckue u XMMHUYECKHUE CBOWCTBa. Peakiumn
TOpEHUS TIPOCTBIX W CIOXHBIX BemecTB. CrmocoObl TOMydeHHs] KHUCIOpoJaa B
naboparopun u npomviuienHocmu. Ilpumenenue kucnopozga. [lonsitue o6 oxcuaax.
Kpyrosopot kucnopona B npupojae. O30 — aniompontas MoOu@ukayus KUciopood.
Tennoeou s¢hghexkm xumuueckoi peakyuu, mepMOXUMUYECKUE YPAGHEHUs, DK30- U
HIOTEPMUYECKUE PEaKUuu. Tonaugo: yeonsb u meman. 3azpaznerue 6030yXa, yCuieHue

! 3Z[CCI> 1 1aJie€ KypCUBOM 0003HaYEHBI TEMbI, U3YYCHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTCIILHOM IUJIAHE. Heuaror
CaMOCTOATCIILHO ONPECACIIACT 00BeM n3y4acMoro mMmarepuaJia.



HApPHUK08020 2¢hhexma, paspyuieHue 030H08020 ClOA.

Bonopon — sneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
bU3UYeCcKre W XMMUYECKHE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAILIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIOTaX U COJISX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomnsipHbIi
00bEM Ta30B. PacueTsl 1o xumudeckoit popmysie. PacueTsl MaccoBOM 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa

ra3oB. Pacuérel 1o XUMUYECKUM YPaBHEHUSIM.

Quzuueckue ceolicmea 600vi. Boma. Ee coctaB, cTpoeHHe W MOJEKyilbl. Boda kak
pacmeopumens. PacTBopsl. [lonamue O HaACLLWEHHbIX U HEHACLIUWEHHbIX PACMBOPAx.
llousimue pacmeopumocmu eewjecmé 6 6ode. PacueT MaccoBOM J0OJM BELIECTBA B
pacTBope (HpolLieHTHasi KOHIEHTpanusi). MaccoBasg J1oyisl BEIIECTBA B PacTBOpE.
Xumuueckue ceoucmea 600bl (paszlodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kanblyus,
okcudom cepuvl (1V) peaxyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMUL).
Tousmue 06 ocnoganusx. Ponb pacmeopos 6 npupooe u 6 sxcusnu yenosexa. Kpyeoeopom
6000bl 8 npupode. 3arpsi3HEHUE MPUPOTHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.
Baxneiimue kiacchl Heopranuueckux coenuHenuit. Kiaccudukaiys HeopraHuueckux
coenuHeHni. OKCHUIIBI: cOCTaB, KiaccuuKalus (KUCIOTHBIE, OCHOBHBIC, ampomepHbvie,
Heconeobpasyiowue - Ha npumepe okcuoa yeaepooa (II) u oxcuoa azoma (I1)),
HomeHnkaamypa. IllonyueHue u XWMHYECKHE CBOWMCTBA OKCHUIIOB (B3aMMOJEHCTBHUE C
BOJIOM, KucjoTamu, mienodyamu). OcHoBaHus. Knaccudukaius OCHOBaHUN: MIENOUU U
HEpacTBOpUMbIE OCHOBaHMsS. HomeHkiarypa ocHoBaHui. DHU3MUYECKHME U XUMUYECKUE
CBOMCTBa OCHOBaHHUM (B3aMMOJEHUCTBHE C OKCHAAMU HEMETAJIOB, KUCJIOTAMH, COJISIMH).
Ilonyuenue ocnosanuil.

Kucnotel: cocraB, wiaccudukaius, HOMEHKIATypa, (U3WYECKMe W XHUMHYECKUE
CBOMCTBA (B3aMMOJIEHCTBUE C METAJJIaMH, OCHOBHBIMHU OKCHJIAMH, OCHOBAHUSIMH,
COJISIMH, HA TIPUMEPE COJISTHOW U CEPHOM KHUCIOT), CNOCOObL nonyyeHus. P akTHBHOCTH
metamioB H. H. bekerosa. Conu (cpeaHue): HOMEHKIIATypa CoJeH, cnocobwl noayueHus,
B3aUMOJECHUCTBUE COJIEH C METAJIIAMH, KACIIOTAMU, IIEJI0YaMU U COJISIMU, IPUMEHEHHUE.
[Tonsitue 06 amdpoTepHBIX THAPOKCHUIAX (HA TIPUMEPE IIUHKA U ATOMUHUS). XUMUYECKUe
ceoticmea (83aumooelicmeue ¢ KUCIOMamu U Wearouamu, pasiloxcerue npu Hazpesanui)
U noayyeHue.

['eHeTnyeckass CBA3b MEXIYy KJIAacCaMM  HEOPraHUYECKHX  COEAUHECHUH.
['eneTnueckue psabl.

XUMHUUYECKHIN HKCIEPUMEHT: KA4€CTBEHHOE OIPEICICHUE COACPXKaHUSI KUCIOpOAa B
BO3/IyXe; MOJIydeHHE M M3y4YCHUE CBOMCTB KHUCJIOPOJA; HAOJIOJCHUE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJOM M YCJIOBHUS BOSHUKHOBEHHUS U MPEKpAICHUS TOpeHus (T0Kapa);
O3HaKOMJIEHHE ¢ 00pasiamMu OKCHIOB M OMHMCAHKWE WX CBOWCTB; MOJYyYEHUE U U3YUCHUE
CBOMCTB BOJOpoja (TopeHue);, HaOroAeHHE 00pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pAacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MAacCCOBOM JI0JIE pACTBOPEHHOTO BEILIECTBA;
B3aMMO/ICHCTBUE BOJIbI C METaUIaMU (HATPUEM U KaJibliieM) (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); OIPEACICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IMOMOUIBIO
WHMKATOPOB; HCCIIEOBaHUE 00Pa3L0B HEOPraHUYECKUX BEUIECTB PA3IMYHbIX KJIACCOB;



HaOJIOICHNE U3MEHEHHSI OKPACKHM WHIMKATOPOB B PACTBOPAaX KUCJOT U IIEIOYCH;
n3ydeHue B3aummojaercTBus okcuga Meau(ll) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METa/ulaMH, PEAKUHMN HEeUTpaIM3aluu; MOJYYEHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO MeTaula JAPYTMM U3 PacTBOpa COJIM; PEIICHUE
AKCIICPUMEHTAJIBHBIX 3a/lad MO0 TeMmMe «BakHeWlmme KiIacchl HEOPraHWYECKUX
COEIMHEHUI.

IHepuoanuecknii 3akoH u Ilepuoanueckas cucrema

xumuyeckux 1eMeHToB /. U. MenpaeseeBa. CTpoenne aToM0B. XUMHU4YeCKasi
cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUU

[lepBble MONBITKU KIaCCU(PUKALMKU XUMUYECKUX deMeHTOB. [loHsTHEe 0 Tpymnmax
CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METasUIbl, TaJOreHBI,
WHEPTHBIC Ta3bl). JDleMeHmbvl, KOmopvle 00pazyiom amg@omepHbvle OKCUObL U
2UOPOKCUODL.

[lepnognueckuit 3akoH. Ilepmommyeckas cuCTEMa XUMHYECKUX DJIEMEHTOB
J. W. Menneneea. KoporkonepuogHass U OaunHonepuoouas  (HOpMbl
[Tepronnueckoit cucrembl xuMmuueckux 3neMeHToB . Y. Menaeneena. [lepuoasl
u rpynnbl. OU3NYECKUN CMBICT MOPAIKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYNIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX SAEp. HM3omonwvi. DnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000JOYEeK aToMOB TepBbIX 20 XHUMHYECKHUX DJIEMEHTOB
IIepuonnueckoit cucrembl [[. M. MenneneeBa. XapakTepuUCTUKAa XHUMUYECKOTO
AJIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme /1. 1. Menaeneena.
3axonomepHoCcmMU UBMEHEHUsL C8OLICME INeMEHMO8 MAblX NepUoio8 U 2lAGHbIX
nOO2pynn, 8 3aBUCUMOCHMU OM amoOMHO20 (NOpsA0K068020) Homepa 3HaueHue
Ilepuoouuecxkoeo 3axona u Illepuoouyeckoti cucmemvl XUMUHECKUX INEMEHMO8
ons pazsumusi Hayku u npakmuxu. J[. 1. Menoenees — yuénuiii u 2paricoanuH.
Xumuueckasi cBs3b. KoBasieHTHast (monisipHas W HEMOJSpHas)  CBS3b.
AnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUux snemenmos. IoHHast CBs3b.
Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHUCIICHUS U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMHYECKUN JKCMEPUMEHT: M3Yy4YEeHHE OO0pas3IloB BEHIECTB METANIOB U
HEMETAJUIOB; B3aMMOJICMCTBUE THUIPOKCHJIAa LIMHKA C PacTBOPAMH KHUCIOT M
1IETIOYEHN; MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIXPEAKIIUN (TOPEHUE, PEAKIIUH PA3JIOKEHUSI, COSTUHECHUS ).

MesxknpeaMeTHbIe CBI3H

Peanuzanusi MeXINpeaMETHBIX CBSI3€M TpU M3Yy4YCHUHM XUMHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4epe3 HCMOJIb30BAHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUH, TAKU TOHATUH, SABISIOIIMXCA CUCTEMHBIMHU JUJIA OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO- HAYYHOTO LIUKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaNM3, CUHTE3, KiacCUUKaIus, MepUoIUIHOCTh, HAOIIOJACHHUE, IKCIIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusukKa: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI,



PaMOAaKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKHI 3apsi, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHHME BEIIeCTBa, Tra3, (QU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpPEHUsI,KOCMOC, TIaHeThl, 3BE3/1b1, ComnHie.buonorus: gporocunTes, ApixaHue,
ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIC IOPOIBI, TOJIC3HBIC
UCKOTIaeMBbI€, TOIUTUBO, BOJTHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHHUE.

8 ki1ace
Ne Tema ypoka Kou-Bo
n/n Howmep s1a0. pad 4acoB
HavanbHble NOHATHS ¥ 32aKOHBI XUMHHU
1 | Ilpenmer xuMuu. Ponb XuMuu B )KH3HHU Y€IOBEKA. 1
JLp.Nel
2 | ArperarHble cocTossHUS BelecTB. Du3nueckue sBICHUS B XUMUU. 1
3 |ATOMHO- MOJEKYISIpHOE ydeHHE. XUMUYECKUE IIEMEHTHI 1
4 |3Haku xuMHYeCcKuX 3eMeHToB.[lepuoanueckas Tabania XUMUYECKUX 1
anemenToB . 1. Menaeneena.
5 [Xumunueckue Gpopmynbsl. BaneHTHOCTD 1
6 |Xumuyeckue peakuuu. XMMHYECKHE ypaBHEeHUS. THIIBI XUMHUUYECKUX pEaKIUi. 1
Ba:kneiinue npeacTaBuTe/ M HeOpranuvyeckux BemlecTs. KojimuecTBeHHbIE OTHOLIIEHNS B
XHMHHU
7  |OKcumsl. 1
8 | Kucnotsl. 1
9 | Comu 1
10 |KomudecTBo BeriecTBa 2
11 |MosnsipHblit 06beM 1
ra3000pa3HbIX BEUIECTB
12 Boga. OcHoBaHwus. 1
13 [PactBopsl. MaccoBas 107151 pacTBOPEHHOTO BEIIECTBA 1
Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema XuMu4eckux 3jiemenTos /[, U.
Menpesieesa. CTpoeHue aTroma
14 \Hepnonnqecxnﬁ 3akoH /[. 1. MeHzeneeBa u CTpoeHre aToMa | 1
Xumuyeckasi cBsi3b. OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIE peakuuu (9 u)
15 | Xumuueckue cBs3u 1
17 |OGo6menue u cucremarusanus 3HaHui o TeMaMm: «[13 u TICXD» n «CtpoeHune 2

Bertectsa. OBP»
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