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INOACHUTEJIbBHASA 3AIIMCKA

lMporpamma no xMmum Ha ypoBHe cpegHero obuiero obpasoBaHusi paspaboTaHa Ha OCHOBE
depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-903 «O6 obpasosaHumn B Poccuiickon ®egepaumny,
TpeboBaHUN K pesynbTataM OCBOEHUS doedepanbHon obpasoBaTesibHOM NporpamMmmbl CPeaHero
obwero obpasoBaHusa (POl COO), npenctaBneHHbx B PepepanbHOM rocygapCTBEHHOM
obpasoBatenbHoMm ctaHgapte COO, c yyétom KoHuenuum npenogaBaHus yvyebHoro npegmeTta
«Xnumua» B obpasoBaTtenbHbIX opraHnsaumnax Poccunckon ®epgepaumm, peanmsyowmx OCHOBHbIE
obpasoBaTenbHble NPOrpaMmbl, U OCHOBHbIX MONOXeHU «CTpaTernn pasBuTUS BOCMUTAHUS B
Poccunckon ®depepaummn Ha nepuog o 2025 roga» (PacnopsbkeHue [NpasutensctBa P® oT
29.05. 2015 Ne 996 - p.).

OcHoBy noaxoaoB K paspaboTke nporpamMmmbl MO XMMUK, K onpeaeneHmto odLen ctpatermm
o0y4yeHuns, BOCMUTAHMA U pasBUTUS OByYaloLMXCs cpeacTBamu yyebHoro npeamera «Xnmusay
ans 10-11 knaccos Ha 6a30BOM ypoOBHE COCTaBUNM KoHuenTyanbHble nonoxeHns ®roC COO o
B3aMMOOOyCMNOBNEHHOCTU Lienen, CoaepXaHus, pesynbtatoB oby4eHnss n TpeboBaHUn K YPOBHIO
NOArOTOBKWU BbIMYCKHUKOB.

.B cooTtBetctBMM C 0OOWMMKM uLenaMM U NpuHUMNamMn cpegHero obuiero obpasoBaHus
cogepxaHune npegmeta «Xumusa» (10-11 knaccol, 6a30BbI YPOBEHb U3YYEHUSA) OPUEHTUPOBAHO
NPenMyLLEeCTBEHHO Ha OOLLEKYNbTYpHYO MNOArOTOBKY OOy4arolmuxcsd, Heobxoaumyw wum ans
BbIpabOTKM MUPOBO33PEHYECKMX OPUEHTUPOB, YCMELIHOMO BKMIOYEHMS B >KM3Hb COLMYMa,
NPoAoOIKEHNST 00pas3oBaHMs B pPasnMyHbIX 0OMacTsiXx, He CBA3aHHbIX HEMNOCPEenCTBEHHO C
XUMUEN.

CocTtaBngowmmm npegmeTta «Xumusi» aBnsaTca 6asoBble Kypcbl — «OpraHuyeckas

xumusay n «Obwas 1 HeopraHmyeckas XMMUsi», OCHOBHbIM KOMMOHEHTOM COAEP)KaHUSA KOTOPbIX
ABNAOTCA OCHOBbI 6A30BOWM HayKu: CUCTEMA 3HAHWU MO HEOPraHNU4YEeCKOM XMMUN (C BKINKOYEHUEM
3HaHW U3 OBLLEN XNMUM) N OpPraHMYeckon Xummnn. PopmMmpoBaHme aHHOM CUCTEMbI 3HAHWUIN NpuU
n3yvyeHum npegmeta obecneymBaeT BO3MOXHOCTb PpaCCMOTPEHMS BCEro MHOroobpasuns BeLlecTs
Ha OCHOBE OOLLMX MOHATUIN, 3aKOHOB U TEOPUIN XUMUMW.
CTtpykTypa cogepxaHus kypcoB — «OpraHudeckas xumusay n «O6Las n HeopraHmdeckast XmmMms»
cchopMmpoBaHa B nporpaMmme Mo XMMUM Ha OCHOBE CUCTEMHOrO MoAaxoda K u3yyvyeHuto y4ebHoro
MaTepuana n obycrnosneHa NCTopnyeckm 060CHOBaHHbIM Pa3BUTUEM 3HAHUI Ha OnpeaenéHHbIX
TEOpeTUYECKNX YPOBHAX. Tak, B KypCe OpraHM4eckonm XMMWUW BELLECTBa paccMaTpuBaloTCs Ha
YPOBHE KIaCCMYECKON TEeOpuUM CTPOEHUS OpraHUYecKMx COeOVHEHWW, a Takke Ha YpPOBHEe
CTEPEOXUMUYECKNX W SNEKTPOHHbLIX NpeacTaBrneHun O CTpoeHun BellecTB. CBegeHusa o6
n3ydaemblx B Kypce BellecTBax [JalTca B pasBUTUM — OT YrneBOAOPOAOB O CHOXHbIX
Buonormyeckn akTMBHbIX coefuMHeHUn. B Kypce opraHM4eckon Xumuu nonydarT passutue
CchOpMUPOBaHHbIE HA YpPOBHE OCHOBHOro obuero obpasoBaHus nepBOHaYasnbHbIE
npeacTaBneHna 0 XMMUYECKOW CBS3M, KNacCUUKaLMOHHBLIX NpU3HaKkax BellecTs, 3aBUCUMOCTU
CBOWCTB BELLECTB OT UX CTPOEHUS, O XUMUYECKOWN peakuuu.

Moa HoOBbIM yrnom 3peHust B npegmeTte «Xumusa» 6as3oBOro ypoBHSI paccmaTpuBaeTcs
M3Yy4YEeHHbIN Ha YPOBHE OCHOBHOro obuiero obpas3oBaHWA TeopeTuyeckuin martepuan wu
haKTonornyeckme CBedeHns O BellecTBax M XMMUYECKOW peakumn. Tak, B 4aCTHOCTU, B Kypce
«Obwana n HeopraHudeckas xmumua» obydarowmmca NpeaocTaBnaeTCa BO3MOXHOCTb OCO3HaTb
3HayeHne MNepuoaMYEecKoro 3akoHa C OOLeTEeOpeTUYEeCKMX U MEeTOAO0NOrMYECcKX no3nuun,
rnybxe MOHATb MCTOPUYECKOE W3MEHEHWE (QYHKLUMIA ITOro 3akoHa — oT obobuwatouwen [o
0O BACHAIOLLEN N MPOrHO3UPYHOLLEN.

B nnaHe peweHua 3agad BOCNUTAHWA, pasBUTMA UM couunanu3auum obydaroumxcs
NPUHATbIE MPOrpaMMon MO XUMUM NOAXOAbl K OMNpedeneHnto CoAepXaHusi U MNOCTPOEHUs
npeameTa npegycMatpuBaloT (GOPMUPOBaHUE YHMBEPCarnbHbIX y4eOHbIX OEWCTBUIA, UMELMX
6a3oBoe 3Ha4YeHVe ANS PasfMyHbIX BUAOB OEATENbHOCTU: pelleHna npobnem, nomcka, aHanusa



n o0bpaboTkm wuHpopmauun, HeobxoauMbIX ANA NPUOBPEeTEeHNa onbiTa MNPaKTUYECKON W
nccnenoBaTenbCKON AeATeNbHOCTU, 3aHUMaloLEeNn BaXXHOE MeCTO B MO3HaHUN XUMUN.

CornacHo gaHHOW TO4YKe 3peHUs rMaBHbIMW LUEeNnaMn U3ydeHus npeametra «Xumus» Ha
6a3zoBom yposHe (10 —11 kn.) aBnsOTCA:

e (opmupoBaHnme CUCTEMbI XUMUYECKUX 3HAHUN KaK BaXHeWWen COCTaBiSoLWEN
€CTeCTBEHHO-HAay4YHOW KapTUHbl MUpa, B OCHOBE KOTOPOW NexaT KrtoveBble MOHATUS,
yHAaMeHTanbHble 3aKOHbl U TEOPUM XUMUMK, OCBOEHME $3blka HayKu, YCBOEHWE W
NOHMMaHWE CYLHOCTU [JOCTYMHbIX 0000LEHM MUPOBO33PEHYECKOro XapakTepa,
O3HaKOMJIEHNE C UCTOPUEN UX Pa3BUTUSA N CTAHOBNEHWUS;

e opmupoBaHMe U pa3BUTUE NPeaCTaBfiEHUN O Hay4HbIX MeToAax MO3HaHWUS BELecTB U
XUMUYECKNX peakumi, HeobBXoauMbIX Ons NpPUobpeTeHns YyMEeHWn OpUeHTUpPOBaTbCHA B
MUpe BELLECTB U XMMUYECKUX SABMEHUA, UMEIOLUX MECTO B NPUPOAE, B NPaKTUYECKON U
NOBCEOHEBHOM XN3HMU;

e pasBuUTME YMEHUn W CcnocoboB [OeATeNnbHOCTU, CBA3aHHbIX C HabnogeHvem U
OOBbSCHEHMEM XMMUYECKOrO 3KCrepumeHTa, cobniogeHnem npasun  6e3onacHoro
obpalleHna ¢ BelLecTBamu.

Hapsagy ¢ aTum, cogepxaTenbHas xapakTepucTuka uenen n 3agad usyydeHus npegmeTa B
nporpaMmme rno XMMun yTOYHEHa U CKOppekTUpoBaHa B COOTBETCTBMU C HOBbIMW NpUOpUTETaMn B
cucteme cpegHero obuiero obpasoBaHuns. CerogHsi B npenogaBaHum XumMmnn B 6onbLUE CTENeHn
oTOAaéTcs npefnovTeHne NPakTUY4eCcKon KOMMOHEHTE coaepXaHnsa oby4yeHus, OpueHTUPOBaHHOM
Ha MOAroTOBKY BbiNyCKHMKa 0bLieobpa3oBaTenbHOW OpraHu3auuu, Bnagewlero He Habopom
3HaHUN, a QYHKUUMOHANbHOW PaMOTHOCTbID, TO €eCTb crnocobamMm M YMEHUAMU aKTUBHOMO
NOMNyYeHUs1 3HAHUN U NPUMEHEHNSA NX B pearibHOM XXMU3HU AN peLleHns NpakTU4eckmux 3ajau.

B cBA3n c 3TuM npu  uM3ydyeHuUm npegmeTa  «XMMUSA» OOMUHMpPYKOLLEe 3HadYeHue
npmnobpeTatoT Takne Lenu n 3agadu, Kak:

ajantauma  obydarolmxcsa K YCNOBUSIM  OMHAMUYHO  pas3BMBalOWErocs  Mupa,
dopMUPOBaHNE UHTENMEKTyarnbHO pPas3BUTOM JIMMHOCTW, T[OTOBOM K CaMoobpasoBaHUIo,
COTPYAHUYECTBY, CAMOCTOATENBHOMY NPUHATUIO TPAMOTHbIX PELUEHUA B KOHKPETHbIX XXU3HEHHbIX
CUTyaunsx, CBA3aHHbIX C BELLECTBAMU N X MPUMEHEHNEM;

opMMpoBaHMne y 06y4atoLLMXCS KIHOYEBbBIX HABBIKOB (KMHOYEBbIX KOMNETEHUUIN), UMEHOLLNX
yHMBEpCcanbHOe 3HayeHue ONs pasfMyHbiX BUAOB OEATENbHOCTU: pelueHus npobnem, noucka,
aHanusa n obpaboTkm nHdopmauumn, HeobxoaumMbIX ANst NPUoBpPeTEHNs onbiTa AEATENbHOCTH,
KOTOpas 3aHMMaeT BaXHOE MEeCTO B MO3HAHUM XMMWW, a TakkKe [ONs OUEHKM C no3vumin
aKonornyeckon 6e30MacHOCTU XxapakTepa BIIUSHUA BELLECTB U XMMUYECKMX MPOLLEeCCOB Ha
OpraHu3m 4YenoBeka 1 NPUPOOHYIO Cpeay;

pasBMTME NO3HABaTENbHbIX WHTEPECOB, WHTEMMNEKTYanbHbIX MU TBOPYECKNX CMOCOOHOCTEN
obyyaroLmxes: crnocobHOCTN CaMOCTOATENbHO MNpuobpeTaTb HOBbIE 3HAHUA MO XUMUM B
COOTBETCTBUMN C KU3HEHHBIMWU MOTPEOHOCTSAMMU, UCMNOMBb30BaTh COBPEMEHHbIE NH(POPMALMOHHbIE
TEXHOMormM Ansa noucka n aHanuaa yd4ebHom 1 Hay4YHO-NoNynsapHON MHOPMaLUN XMMUYECKOTO
coaepKaHus;

B yyebHOM nnaHe cpepgHero obuwiero obpasoBaHusa npeameT «Xmmusiy 6a3oBOro YpoBHSA
BXOOWUT B COCTaB npeameTHon obnactn « ECTeCTBEHHO-Hay4YHbIe NpeaMeTbI».

O6uee uncno yacoB, OTBEAEHHbIX ANS U3YYEHUS XMMUKN, HA GA30BOM YPOBHE CpedHEro
obuero obpasoBaHusi, coctaBnsieT 68 4Yacos:

B 11 knacce — 34 yaca (1 yac B Hegento)



COOEPXXAHUE OBY4YEHUA

11 KNNACC

OBLWAA N HEOPITAHUYECKAA XUMUA
TeopeTnyeckue 0OCHOBbI XMMUU

Xnmumyeckmn anemeHT. AToM. Aopo atoma, wu30Tonbl. ONeKTpoHHast obornouka.
OHepreTuyeckme ypoBHU, NOAYPOBHU. ATOMHbIE opbuTanu, s-, p-, d- anemeHTbl. OcobeHHOCTH
pacnpefeneHnsi ANeKTPoOHOB Mo opbutansam B atomax 35IEMEHTOB NEPBbIX YETbIPEX NEPUOLOB.
OneKTpoHHas KoHdUrypaums aToMoB.

Mepuognyecknn 3akoH K [lepuoguyeckass cuctema XuMuYeckux anemeHtos [1. W.
Mengeneesa. CBdA3b NepmoguMyeckoro 3akoHa W [lepuoanyeckon CUCTEMbI XMMUYECKUX
anemenToB [1. . MeHaeneesa ¢ COBPEMEHHOW TEOPUEN CTPOEHUA aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHNSA CBONCTB XMMNYECKMX SNIEMEHTOB 1 06pasyeMbIX MM NPOCTbIX U CIIOXHbIX BELLECTB
no rpynnam un nepunogam. 3Ha4yeHne Nnepnoauyeckoro 3akoHa B pasBuUTUM HayKu.

CTpoeHue BellecTBa. Xumumyeckad cBs3b. Buabl Xxumudeckonm cBA3M (KoBarieHTHas
HenonspHasi U NonspHasi, MoHHasi, MmeTannuyeckasa). MexaHnambl o6pa3oBaHNSA KOBaNEHTHOM
XUMUYECKON CBA3N (OOMEHHbIN U OOHOPHO-aKLEeNTOpPHbIN). BogopoaHasa cBA3b. BaneHTHOCTb.
AnekTpooTpuLatenbHocTb. CTeneHb OKUCNEHUs. OHbI: KaTUOHbI M @HWUOHbI.

BewecTtBa MONekynsipHOro MU HEMOSEKYNSPHOrO CTPOEHUs. 3aKOH NOCTOSAHCTBA COCTaBa
BellecTBa. Tunbl KPUCTANMYECKMX PELLUETOK. 3aBUCMMOCTb CBOWCTBA BELLECTB OT Tuna
KpUCTanIny4eckomn peLuéTku.

lMoHATME O ancnepcHbIX cuctemax. ICTUHHBbIE M KonnouaHble pacTBopbl. MaccoBas gons
BELLleCTBa B pacTBOpe.

Knaccudmkauma  HeopraHM4eckux coefuHeHun. HomeHknatypa  HeopraHuyeckmx
BewecTB. [eHeTu4yeckasi CBS3b HEOPraHW4YecKkuUx BeLWeCTB, MpUHaanexawmux K pasnuyHbiM
Knaccam.

Xummndeckasa peakumns. Knaccudukauuss XMMUYECKUMX peakuunm B HeopraHuyeckonm W
OpraHM4ecKom XMmMun. 3aKkOH COXPaHEHUSI MaCCbl BELLECTB, 3aKOH COXPaHEeHUs1 N NpeBpaLleHuns
SHEpPrnn NP XMMUYECKNX peakLunsix.

CKopoCTb peakumun, e€ 3aBUCUMMOCTb OT pasfnMyHbix dakTtopoB. ObpaTumble peakuuu.
Xnmumyeckoe pasBHoBecue. DakTopbl, BAUAIOLWME HA COCTOSIHUE XMMMUYECKOrOo paBHOBECUS.
MpuHumn Je WaTtenee.

anekTponutuyeckaa gmccoumaums. CunbHble U cnabdble anekTponutbl. Cpega BOAHbLIX
PacTBOPOB BELLECTB: KMUCNasi, HenTparnbHas, LWenoyHas.

OKMCNUTENBHO-BOCCTAHOBUTESbHBIE PeaKL K.

OKcnepuMeHTarnbHble MeToAbl M3YyYeHUs BELWEeCTB M UX NpeBpalleHun: AeMOHCTpaums
Tabnuy «lepunogudeckas cuctema xummdecknx anemeHtoB [. . Mengeneea», usydeHue
MoOenen Kpuctaniudeckmx peweToK, HabniwaeHne u onucaHue LOEMOHCTPAUUOHHBIX W
nabopaTopHbIX OMbITOB (pasfnoXeHWe nepokcuaa BoOOpOoda B MPUCYTCTBMM KaTanusaTopa,
onpeaeneHne cpenbl pacTBOPOB BELECTB C MOMOLLLI YHUBEPCANbHOIO MHAMKATOpa, peakuum
MOHHOro 0BMeHa), nNpoBedeHMe npakTuyeckon paboTbl «BnusiHue pasnuuHbix PakTOpoB Ha
CKOPOCTb XMMUYECKON peakumm».

PacuéTtHble 3apaun.

Pac4yéTbl No ypaBHEHUAM XMMUYECKUX peaKkLmii, B TOM YUCIe TEPMOXUMUYECKNE PaCUETDI,
PacYé€Tbl C NCNOSb30BAaHNEM MOHATUSA «MaCccoBasi 4ONSA BELLECTBAY.

HeopraHnyeckasa xumus

Hemetannbl. [lonoxeHne HemeTannoB B [lepnognyeckon cuctemMe XUMUYECKUX
anemenTtoB [1. . MeHgeneeBa n 0OCOBEHHOCTU CTpoOeHUa atomoB. Puamyeckme CBOWCTBA



HemeTannoB. AnnoTponua HemeTansnoB (Ha npuMepe Kucropoda, cepbl, doccopa u
yrnepoga).

XUMMYeckne CBOMCTBaA BaXKHEWWIMX HEMeTansnoB (ranoreHos, cepbl, as3oTa, docdopa,
yrnepoaa n KpeMHUs1) U UX coeguHeHun (OKCMaoB, KUCNopoAcoaepXaLmnx KACOT, BOOOPOAHbIX
COeNHEHNI).

[NMpuMeHeHne BaXXHENLUNX HEMETAaNNOB U NX COeAUHEHUN.

MeTannel. [NonoxeHne meTtannos B [Nepnoanyeckon cucteMe XMMmUYecknx anemeHTos [.
N. MeHngeneeBa. OcoOBEHHOCTM CTPOEHUS 3MEKTPOHHBIX 06onodek atomoB MeTanno. Obuwue
dmsndeckme ceonctea metannoB. Cnnaebl METANMNOB. ANEKTPOXMMUYECKNU paL HanpshKeHun
MeTannos.

XNMMYECKME CBOMCTBA BaXHEWLWMX MeTannoB (HaTpuW, Kanun, Kanbuui, MarHum,
antoMUHUA, UUHK, XPOM, Xenes3o, Mefib) U UX COeANHEHUN.

O6wme cnocobbl nonyvyeHms metannos. [lpuMeHeHne MeTannoB B ObITy U TEXHUKE.

OKcnepuMeHTarnbHble MeToAbl W3yYeHUs BELLEeCTB M UX MNpeBpaleHun: U3yvyeHue
konnekumn «MeTtannbl M cnnaBbl», 06pa3LOB HEMETasNsoOB, PeELUeHnEe IKCMepPUMEHTamNbHbIX
3agad, HabnwogeHne U onNucaHue  OEMOHCTPAUMOHHBLIX U flabopaTopHbIX  OMbITOB
(B3aMmopgencTemne rmapokcuaa antoMUHUA C pacTBOpaMU KUCIIOT U LWeSIoYen, KayeCcTBEHHbIe
peakuum Ha KaTMOHblI METansoB).

PacuyéTHble 3agaun.

PacuyéTtbl macchl BewecTtBa unm obbEmMa rasoB No M3BECTHOMY KONMYECTBY BELLECTBA,
mMacce unm obbLEMY OOHOrO M3 y4acTBYIOLIMX B peakuuu BeLecTB, pacy€Tbl Macchl (00bEMa,
KONu4ecTBa BellecTBa) NPOAYKTOB peakuuun, ecnn ogHo 13 BELLLECTB UMEET NPUMECH.

XUMHnA 1 XKU3Hb

Ponb xumunn B obecneyveHmmn aKomnorm4eckon, aHepreTM4yeckon n nuweBon 6e3onacHocCTy,
pas3BuTUN MeguumHbl. [MOHATME O HayYHbIX MeToAdax MNO3HaHUS BeWecTB U XMMUYECKUX
peakuun. [llpeactaBneHnss 06 OOWMX HAyYHbIX MPUMHUMNAX MPOMBILLSIEHHONO MNOSyYeHUs
BaXKHEMLWNX BellecTB. YenoBek B MMpe BELWECTB U MaTepunaroB: BaXHeWLWNe CTPOUTENbHbIE
MaTtepuanbl, KOHCTPYKUWMOHHbIE MaTtepuarnbl, Kpacku, CTEeKNo, Kepamuka, martepuansl Ons
3NEeKTPOHMKK, HAaHOMaTepuarbl, OpraHN4eckne N MMHeparsbHble yaobpeHus.

Xnmust 1 300pOBbE YenoBeKa: MpaBusia MCMNONb30BaHUSA JIEKAPCTBEHHbLIX NpenapaTos,
npasuna 6e3o0nacHoOro NCNonNb3oBaHNA NpenapaToB GLITOBON XMMUM B NOBCEAHEBHOW KNU3HM.

MexnpeameTHble CBSA3MN.

Peanunsauua mexnpegMeTHbIX CBA3EN Mpu N3ydeHnn oblien n HeopraHM4eckon XmMmum B
11 Knacce ocyLecTBNAETCS Yepes3 MCNONb30BaHNE Kak OBLLMX €eCTECTBEHHO-HAYYHbIX MOHATUMN,
TaK 1 NOHATUN, ABNSAIOLNXCA CUCTEMHBLIMU AN OTAENbHbLIX NPEAMETOB €CTECTBEHHO-HAY4YHOIoO
uunkna.Obwue ecTeCTBEHHO-HayYHble MOHATUSA: HayudHbld akT, rMnoTesa, 3akoH, Teopwus,
aHanus, CUHTES, Knaccudukaums, nepuoanyHoCTb, HabnoaeHne, 9KCMNEPUMEHT,
MOAENVPOBaHME, N3MEPEHMNE, SIBMEHNE.

Buonorus: knetka, opraHmam, akocuctema, buocdepa, Makpo- U MUKPOINIEMEHTbI, BUTAMUHbI,
0OMeH BeLlecTB B OpraHu3me.

["eorpadusa: MmHepansl, ropHble NOPOAbl, NONEe3HbIe NCKONaeMble, TOMMANBO, PECYPCHI.

TexHonorns: XxMMmuyeckasi NPOMBbILLNIEHHOCTb, MeTanyprus, NPon3BoACTBO CTPOUTENbHbIX
MaTepuanos, CEeNbCKOXO3ANCTBEHHOE Npou3BOACTBO, nuuiesas NPOMBbILLITEHHOCTb,
dapmaueBTMyECKaAs  NPOMbLILIMEHHOCTb,  MNPOM3BOACTBO  KOCMETUYECKMX  MpenapaTos,
Nnpon3BOACTBO KOHCTPYKLMOHHbIX MaTepuarnos, 9NIEKTPOHHas NPOMBbILLUNIEHHOCTb,
HaHOTEXHOMNOINM.



MMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOIMPAMMbI MO XM HA BA3SOBOM YPOBHE
CPEOHEIO OBLWENO OEPA3OBAHNA

JINYHOCTHbLIE PE3YJIbTATbI

®roC COO ycraHaBnuBaeT TpeboBaHWA K pesynbTatam OCBOEHUS Oby4varowmmmcs nporpamm
cpegHero obuwero ob6pasoBaHWSA (FIMYHOCTHBLIM, MeTanpegMeTHbIM M npeaMeTHbIM).  Hay4yHo-
METOAMYECKON OCHOBOW ANA pa3paboTku NnaHMpyeMbIX pe3yrbTaTOB OCBOEHUS MpOrpaMMm CpegHero
obuiero obpasoBaHUs ABNAETCS CUCTEMHO-AEATENBHOCTHbIN NOAX0A,.

B cooTBeTCTBMUM C CUCTEMHO-OEATENBbHOCTHbIM MNOAXOAOM B  CTPYKTYpe  JIMYHOCTHbIX
pe3ynbTaTtoB OCBOEHUA npegmeta «XMMUsi» Ha ypPOBHE cpeaHero obwero ob6pas3oBaHUsA BbleNeHbI
cnefyoLine cocTasnsoLme:

OCO3HaHMe oby4alWnMNCca pPOCCUNCKON TPaX4aHCKOW MAEHTUYHOCTM — TOTOBHOCTU K
camMopa3sBUTUIO, CAMOCTOATENBHOCTN U CaMOONPEeAENEHNIO;

Hanu4ne MoTMBaLMm K 0By4YeHMIo;

uerneHanpaBfneHHOe pasBUTME BHYTPEHHUX YOEXAEHWA JIMYHOCTU Ha OCHOBE  KIO4YEeBbIX
LEHHOCTEN N UCTOPUYECKUX TpaanLumim 6a3oBOMN HaAYKN XUMUM;

rOTOBHOCTb M CMNOCOBHOCTL OBy4valLmMXcs pPyKOBOACTBOBATLCS B CBOEW [AeATeNbHOCTU
LLEHHOCTHO-CMbICITIOBbIMM YCTaHOBKaMM, NPUCYLLMMUN LIENOCTHOW CUCTEME XMMUNYECKOro 0bpasoBaHus;

HanMyme npaBOCO3HaHUS 3KOMOMMYECKOM KyrbTypbl U CNOCOBHOCTM CTaBWUTb LEenn U CTpOUTb
XN3HEHHbIe NNaHbl.

JIN4HOCTHbIE pe3ynbTaTbl OCBOEHUSI NpeamMeTa «XUMusi» OOCTUralTcsl B eAMHCTBE y4ebHOon u
BOCNUTATENbHOWN OEATENBHOCTUN B COOTBETCTBUN C N'YMAHUCTUYECKMMU, COLMOKYNbTYPHBIMU, OYXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMMW U mnaeanamm POCCUNCKOro rpaxgaHCcKoro obuiectBa, NPUHATbIMUA B
obuiectBe HopMamMuM W npasuriamMu noBefeHusi, CNocobCTBYOLWMMM MpoueccaM CaMOMO3HAHUS,
camMopasBUTMS U HPABCTBEHHOIO CTAHOBEHUNS NMUYHOCTM OBy4vatoLmnXCs.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS NpeameTa «Xnumusy oTpaxaroT chopMMPOBAHHOCTL OMbiTa
no3HaBaTeslbHOM W MPaKTUYECKOW [OesaATenbHOCTU oby4valwwmnxca no peanu3aumm MNpUHATBIX B
obLiecTBe LEHHOCTEN, B TOM YUCIE B YaCTH:

1) rpaxxgaHCKOro BOCNUTaHUA:

OCO3HaHUSA 0By4aLNMNCA CBOUX KOHCTUTYLMOHHBIX NPaB 1 0653aHHOCTEN, YBAXXEHNA K 3aKOHY
N NpaBoOnNopsaKy;

npeacTaBneHns 0 counanbHbIX HOpMax 1 NpaBunax MeXIMYHOCTHbIX OTHOLLEHUI B KONSEKTUBE;

rOTOBHOCTM K COBMECTHOW TBOPYECKON AEATENbHOCTM MpM CO34aHUM YYeOBHbIX MPOEKTOB,
peLweHnn y4ebHbIX 1 No3HaBaTEeNbHbIX 3a4ay, BbINOTHEHUN XUMUYECKUX IKCMEPUMEHTOB;

CNOCOBHOCTN MOHMMAaTb M MPUHUMAaTb MOTMBbI, HAMEPEHUSA, NOMMKY WU apryMeHTbl OPYrux npu
aHanmse pasrvyHbIX BUAOB yHEeOHON AeATENBHOCTMY;

2) NaTpUOTUYECKOro BOCNUTAHUSA:

LEHHOCTHOIO OTHOLUEHUS K UCTOPUYECKOMY 1 HayYHOMY Hacrneauto OTEYECTBEHHON XMMUU;

yBaXXEeHUs1 K npoueccy TBopvecTBa B 0o6ractu Teopun U NPakTUHECKOro MPUMEHEHUA XUMUMU,
OCO3HAHUSA TOro, YTO AOCTMXKEHUA HAYKM eCTb pe3ynbTaT OAUTESbHbIX HabMoaeHUn, KponoTimnBbIX
3KCNnepuMeHTarbHbIX MOMCKOB, MOCTOSAHHOIO TPYyAa YYEHbIX U MPAKTUKOB,

WHTepeca N No3HaBaTesNlbHbIX MOTMBOB B MOSTyYEHUN M NocreayolemM aHanmse nHopmaumm o
nepeaoBbIX JOCTUXXEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUN;

3) AYyXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HAHWUS, 3TUYECKOro NOBEAEHUS;

CNOCOBOHOCTU OUEHMBaTb CUTyaUUW, CBSI3@HHbIE C XUMUYECKUMU SIBIIEHUSIMU, U TMPUHUMATb
OCO3HaHHbIE PeLUEHNS, OPUEHTUPYHACH HA MOPanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTMU;

rOTOBHOCTM OLEHMBaTb CBOE noBeAeHMEe W MOCTYMKM CBOUX TOBapuwenh C no3nuumn
HPaBCTBEHHbIX U NPaBOBbIX HOPM M OCO3HAHWE NOCNEeLCTBUM 3TUX NOCTYIMKOB;

4) hopmMMpoBaHUA KynbTypbl 340POBbS:



NMOHMMaHUA LEHHOCTeW 3gopoBoro KM 6GesonacHoro obpasa  Xu3Hu, HeobxoanmmocTu
OTBETCTBEHHOIO OTHOLLEHMS K COBCTBEHHOMY (PM3NYECKOMY M NCUXNYECKOMY 300POBbIO;

cobntogeHunsa npasun 6esonacHoro obpalleHuns ¢ BelwecTtsamu B ObITy, MOBCEOHEBHOM XXU3HN U B
TPYOOBOW AEATENBHOCTH;

NMOHMMaHNA LIEHHOCTW NpaBui MHAUBMAYANbHOIO M KONMEKTUBHOro 6GesonacHoro noBefeHus B
CUTYaUUSIX, YrPOXKaoLNX 300POBbIO U XXN3HW NoAEN;

OCO3HaHUA NOCNeacTBMA U HENPUATUA BpedHbIX npuBbibek (ynoTpebneHuss ankorons,
HapPKOTUKOB, KypeHus);

5) TpyAoBoOro BocnutaHus:

KOMMYHWKaTUBHOW KOMMETEHTHOCTU B y4yebHOo-nccnegoBaTenbCKom AEeATENbHOCTMH,
00LLEeCTBEHHO NOME3HOM, TBOPYECKOM N OPYrNX BUOAAX OEATENBHOCTY;

YCTAHOBKW Ha aKTUBHOE y4YacTue B pPeLleHUN NpakTUYeckmx 3agay coumanbHOM HanpaBfeHHOCTH
(B pamMkax cBOero knacca, LWKosbl);

NMHTEpeca K MpakTU4eCcKOMYy M3y4eHuto nNpodbeccuin pasnnuyHoro poa, B TOM YMCHE Ha OCHOBE
NPUMEHEHNSA NPEOMETHbLIX 3HAHUIN NO XUMUMU;

yBaXkeHUs K Tpyay, Nogam Tpyaa n pesynbTatam TpyAoBOW OEeATENBHOCTY;

rOTOBHOCTM K OCO3HaHHOMY BbIOOpPY WHAMBMAYarbHOW TpaekTopun obpasoBaHus, OGyayuien
npoceccun n peanu3aumm COBCTBEHHbLIX >XM3HEHHbIX MfAaHOB C YYETOM JIMYHOCTHbIX MHTEPECOB,
CMNOCOBHOCTEN K XMMWUKN, MHTEPECOB U NOTPeBHOCTEN 00LLECTBA;

6) aKonorn4yeckoro BOCNuUTaHusA:

3KOJSIOrMYeckn LienecoobpasHoro OTHOLLEHUS K NPUPOAE, KaK MCTOYHWUKY CYLLECTBOBAHMUS XXU3HU
Ha 3emne;

NOHMMaHMA rnobanbHOro XapakTepa 3KONOrM4ecknx npobnem, BAUAHUA 3KOHOMWUYECKUX
NpoLLecCoB Ha COCTOSIHME NPUPOAHOM N couunanbHOW cpeabl;

OCO3HaHUA HeobXo4MMOCTU WCMNONb30BaHUSA OOCTWKEHUA XUMWW ANS pPELUEeHUMs BOMPOCOB
pauMoHanbHOro NpMpoaonoNb30BaHMS;

aKTUBHOIO HEMNPUATUS OENCTBUN, NMPUHOCALLMX Bped OKpyXatowen npupogHon cpene, yMeHus
NPOrHo3npoBaTb HebnaronpusaTHbIE 3KONOrMYEecKne MnocneacTems npeanpuHMMaeMblX OEeNCTBUA U
npegoTepalwaTth ux;

HanUuMs  pasBUTOrO  3KOMOTMYECKOr0  MbILLMEHMS,  3KOMOTMMYECKOM  KynbTypbl, OMbiTa
AEATENbHOCTM 3KONOMMYECKOM HanpaBneHHOCTN, YMEHUSI PYKOBOACTBOBATLCA MU B NO3HaBaTENbHOW,
KOMMYHMKaTMBHOM W COUMANbHOM MpakTuKe, CMOCOOHOCTM W YMEHUS aKTMBHO NPOTUBOCTOSATb
ngeonornn xemogoobumu;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

ChOPMMPOBAHHOCTM MMPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO pPa3BUTUSA
HayKku 1 OBLLLECTBEHHOW NPAaKTUKW;

NMOHMMAHMNA CrneunduUKM XUMUM KaK HaykuM, OCO3HaHuUs €€ ponn B  (POPMUPOBAHUU
paunoHanbHOro Hay4yHOro MbILIIEHUS!, CO34aHNN LLENOCTHOMO NpeacTaBreHnst 06 OKpyXXatolem mupe
Kak O eOuMHCTBE npupoabl M YenoBeka, B MO3HAHUW MNPUPOAHbLIX 3aKOHOMEPHOCTEN U peLLUeHUn
npobnem coxpaHeHusi NPUPOOHOro PaBHOBECHS;

yb6exxaEHHOCTM B 0OCOOOM 3HAYMMOCTM XMMUM AONS COBPEMEHHOM UMBMNU3aUMKU: B €é
rYMaHUCTUYECKOM HamnpaBfieHHOCTM W BaXHOW ponM B CO34aHMM HOBOWM 6asbl MaTepuanbHOn
KynbTypbl, peweHnn rnobanbHblXx nNpobnem yCTOMYMBOro pasBUTUS 4YenoBe4vyecTBa — CbIPbEBOW,
3HEepreTMyYeckon, NULLEBON M 3KOMNormdeckon 6e3onacHoCTU, B pa3BUTUM MeAUUUHbI, obecrneyeHum
YCNOBMWI YCMELLUHOro TpyAa M 3KOJTOrMYeCckn KOMPOPTHOM XXN3HW KaXkgoro yuneHa obLiecTsa;

€CTEeCTBEHHO-HAy4YHOW rPaMOTHOCTU: MOHMMaHMUSA CYLLHOCTU MeTOA0B MNO3HaHUS, UCNOSb3yeMbIX
B E€CTEeCTBEHHbIX HayKkaX, CMOCOOHOCTM WCMNONb30BaTb MOSflydYaemMble 3HaHUA ONs aHanusa Wt
OOBACHEHNSA ABMNEHUN OKPYXXKAKLWEro MuMpa M NPOUCXOOAWMX B HEM W3MEHEHUN, YMEHUs AenaTb



0BOCHOBaHHbIE 3aKNIOYEHMS HA OCHOBE Hay4HbIX (DaKTOB N MMEILLMXCA AAHHBIX C LEenblo NOnyYeHus
AOCTOBEPHbIX BbIBOAOB;

CMOCOBHOCTN CaMOCTOATENBHO WUCMOSb30BaTbh XMMUYECKME 3HaAHWA ONS pelleHus npobnem B
peanbHbIX XN3HEHHbIX CUTyauusXx;

NMHTEepeca K MO3HaHWIO U nccnegoBaTenbCKOM AeATENbHOCTH;

FOTOBHOCTM M CNOCOBHOCTU K HENpepbiIBHOMY 06pa3oBaHuio 1 camoobpa3oBaHuto, K akTUBHOMY
NOy4YEeHMIO0 HOBbIX 3HAHUIN MO XMMUU B COOTBETCTBUN C XKU3HEHHBIMWU NOTPEOHOCTAMN;

MHTepeca K 0COOEHHOCTAM TpyAa B pasnunyHbiX cdpepax NpodecCnoHanbHon AeATeNbHOCTMU.

METAMNPEOMETHbIE PE3YJIbTATbI
MeTanpeameTHble pe3ynbTaTbl OCBOEHUS Y4eBOHOro npegMeTta « Xumusa» Ha ypoBHE cpeaHero obLiero
o0pa3oBaHMs BKITHOYALOT:

3Haunmble AN (popMMPOBaHMS  MUPOBO33PEHUS  OBOy4YaloLUXCH  MEeXAUCUUNINHAPHbIe
(MexnpegmMeTHble) obLeHay4YHble MOHATUSA, OTpaxarlwme UerioCTHOCTb Hay4HOW KapTWHbI MuUpa U
cneumduky MeTOA4OB MO3HaHMS, WUCMONb3yeMblX B €CTECTBEHHbIX Haykax (MaTepusi, BeLLecCTBO,
3Heprus, siBfeHne, nNpoLecc, cMcTemMa, Hay4yHbln dakT, NPUHLMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwus, uccnegosaHve, HabnwaeHne, N3MepeHne, aKCNEPUMEHT 1 apyrue);

yHuBepcarbHble Yy4yebHble AelCTBUS (No3HaBaTernbHble, KOMMYHUKATUBHbIE, PErynaTuBHbIE),
obecneunBatrowme ¢GopMmMpoBaHne QYHKLUMOHANbHOM PaAaMOTHOCTM M COUMarnbHOM KOMMETEHLMM
oby4aromxcs;

CnocobHOCTb obyyvaroLmxcs ncnonb3oBaThb OCBOEHHbIE MEeXANCUUNNHAPHbIE,
MMPOBO33pEHYECKMEe 3HaHUSA U YHUBepCcaribHble y4ebHble JeNCTBUSA B NO3HaABaTENbHOM N coLManbHON
npaktuke.MetanpeameTHble pes3ynbTaTbl OTpaXawT OBNageHue YyHuBepcasrbHbIMU  y4ebHbIMU
no3HaBaTeslbHbIMW, KOMMYHUKATUBHLIMU U PETYNATUBHBIMU SENCTBUSAMM.

OBnapeHue yHuBepcasnbHbIMU Y4eOHbIMM NO3HaBaTeNbHbIMU AEUCTBUSAAMMU:

1) 6a3oBble nornyeckme AenUCTBUA:

CaMOCTOATENBHO  POPMYNMPOBaTb W  akTyanuauMpoBaTb NpobrnemMy, BCECTOPOHHE €€
paccmaTpmBaTb;

onpenenaTb Uenu AesaTenbHOCTU, 3aaBas napameTpbl U KpUTEPUM UX JOCTUMXKEHUS, COOTHOCUTb
pes3ynbTaTbl AEATENbHOCTM C NOCTaBMAEHHbIMU LIeNsaMu;

ncnonb3oBaTb MNPU  OCBOEHMM 3HAHUW MNPUEMBI  FIOTMYECKOTO MbIWNEHUS — BblAENATb
XapakTepHble  MNpPU3HaKM MOHATMMA M YyCTaHaBnMBaTb WX  B3aMMOCBSA3b,  MCMONb30BaTb
COOTBETCTBYHOLUNE MOHATUA ANt 00 bACHEHUSA OTAENbHbBIX (DAKTOB U SABIIEHUN;

BblOMpaTb OCHOBaHWS W KpUTEpUM ONS Kraccudukaumm BeLecTB U XMMWUYECKUX peakuuni;
yCTaHaBnMBaTb NPUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY N3y4aeMbIMN ABNEHUSAMMU;

NPUMEHATb B MpoLecce MO3HaHUSA, WUCMOoSfb3yeMble B XUMUM CUMBOSIMYECKME (3HAKOBbLIE)
mMoaenn, npeobpas3oBbiBaTb MOAENbHbIE MPEACTaBEHUS — XMMWUYECKMA 3HaAK (CMMBOS) 3NeMeHTa,
XMmuyeckasi opmMyna, ypaBHEHNE XMMUYECKON peakuumn — npu peLleHnn y4ebHbix Nno3HaBaTe bHbIX U
NpakTUYeCcKnx 3agad, MPUMEHSITb Has3BaHHble MoOAeNbHble NpeacTaBneHus [ONs  BbiSIBIEHUSN
XapaKTepPHbIX NPU3HAKOB N3y4YaeMblX BELLLECTB U XUMUYECKNX peaKLNi.

2) 6asoBble nccnegoBaTeribCKkue 4eUCTBUS:

BNageTb OCHOBaMu METOO0B HAay4YHOro NO3HAHWS BELLECTB Y XMMUYECKUX peakuuii;

dopmynupoBatb LUENM WU 3adavM  UCCNefoBaHUSA, WCMNONb30BaTb  MOCTaBIEHHblE U
CaMOCTOATENBHO COOPMYNUPOBAHHbLIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa MO3HaHWSA M OCHOBbI AN
dopmMMpoBaHMS rMNOTE3bI MO NPOBEPKE NPAaBUIIbHOCTM BbiCKa3biBaeMbIX CY>KAEHWM;

BNageTb HaBblkaMM CaMOCTOSITENBbHOIO  MNMIAHMPOBAHUS W MPOBEOEHUSA  YYEHUYECKUX
9KCMEPUMEHTOB, COBEpPLLUEHCTBOBATL yMEHUs Habnwaate 3a XOAOM npouecca, CaMOCTOATENbHO
nporHo3mpoBaTb ero pesynbtar, dopMynupoBatb 00OOLWEHNA W  BbIBOAbl  OTHOCUTENbHO
AOCTOBEPHOCTN pe3ynbTaToB WCCreaoBaHUs, COCTaBNATb OOOCHOBAHHbIM OTYET O NpoAenaHHoWu
paborTe;



npuobpeTatb ONbIT Y4EHUYECKON UCCNEeAOBaTENbCKON N NPOEKTHOW OeATENbHOCTU, NPOSBNATb
CNOCOBHOCTb U FOTOBHOCTb K CaMOCTOATENIbHOMY MOWUCKY METOLOB PEeLleHUA NpakTUYeCcKMxX 3agad,
NPUMEHEHNIO Pa3INYHbIX METOLOB MNO3HAHWS.

3) paboTa ¢ uHpopmaumen:

OPUEHTUPOBATLCHA B PasfUYHbIX UCTOYHMKaxX MHGOpMauuu (HaydYHo-nonynsipHas nurepartypa
XMMUYECKOrO  COAepXKaHusi, ChnpaBoOYHble nocobusi, pecypcbl WHTepHeTa), aHanuM3MpoBaTb
MHOPMaUMIO PasMYHbIX BUOOB 1 dOpM NpeacTaBneHuns, KpUTUYECKN OLLEHNBATL €€ JOCTOBEPHOCTb
N HENPOTMBOPEYNBOCTD;

CaMOCTOATENBHO BbIGMpaTh onTMManbHyt0 ¢opMy npeacTaBneHna uHopmMaumm (Cxemel,
rpacvkmn, guarpammeol, Tabnuupbl, PUCYHKN 1 gpyrue);

NCnonb30BaTbh Hay4vHbIM A3bIK B Ka4ecTBe cpeactea npm pabote ¢ xumMmyeckon mHdopmaumen:
NPUMEHATb MeXnpeaMeTHble (bu3nyeckne u maTemaTUdeckue) 3Hakm M CUMBOSbI, (opmMynbl,
ab6peBunaTypbl, HOMEHKNATYpPY;

ncnonb3oBaTh U Npeobpa3oBbiBaTb 3HAKOBO-CUMBOSIMYECKME CPEACTBA HArnsa4HOCTMW.

OBnageHue yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU AEeNCTBUAMM:

BbICTynaTb C nNpe3eHTaumMen pes3ynbTaTtoB Mo3HaBaTENIbHONM AEATENbHOCTU, MOSNYyYEHHbIX
CaMOCTOATENBHO UM COBMECTHO CO CBEPCTHMKAMW MPWU BbINOSTHEHUM XUMWYECKOTO 3KCNEPUMEHTA,
npakTudyeckon paboTbl MO UCCRedoBaHWIO CBOWCTB M3y4aeMbIX BeLEeCTB, peanusauumn y4yebHoro
npoekta W opMynupoBaTb BbIBOAbI MO pesynbTaTtaMm MPOBeAEHHbIX WCCNegoBaHUMA NYyTEM
cornacoBaHusi NO3nLUnin B Xxoae obcykaeHnsa n obMeHa MHEHUSIMU.

OBnapgeHue yHUBepcanbHbIMU PerynaTMBHbIMU 4EeUCTBUAMMU:

CaMOCTOATENbHO MNfI@aHMPOBaTb W  OCYLIECTBASATb CBOK MNO3HaBaTelNbHY OesATeNbHOCTb,
onpegensaa eé uenu WM 3agadn, KOHTponuposaTb M NO Mepe HeobXxoOMMOCTU KOppeKTUpoBaTb
npegnaraemMbii  anroputM AEWCTBUM NPU BbINOMIHEHMM YYEDBHBLIX W MCcnegoBaTesnbCKUX 3adad,
BblbupaTb Hambonee apdeKkTMBHLIA CNOCO6 UX pPELUEHUA C YYETOM MOSyYEHUS HOBbLIX 3HAHUA O
BeLLleCTBaX N XMMUYECKUX peakunsx;

OCYLLEeCTBNATb CAMOKOHTPOSb CBOEN AeATENbHOCTU HA OCHOBE CaMOaHanu3a u CaMOOLIEHKN.

11 KNNACC
MpeomeTHble pe3ynbTaThl 0CBOEHUSA Kypca «ObLasn n HeopraHnyeckasa XuMmnsa» oTpaxkaroT:

C(hOpMMPOBAHHOCTb MNpPEeACTaBNEHUN: O XMMWYECKOW COCTaBMsOWEN eCTeCTBEHHO-Hay4YHOW
KapTUHbI MMpPa, POSIM XMMUMK B MNO3HAHUN ABFEHUIN NPUPOAbLI, B (POPMUPOBAHUM MbILLFIEHUSA U KYyNbTYpbl
NINYHOCTK, €€ (PYHKUMOHANbHOW rPaMOTHOCTM, HEOOXOANMMOW ONsi PEeLUEHNs NPaKTUYECKUX 3adad u
3Konormyeckm 060CHOBaHHOIO OTHOLLEHMSI K CBOEMY 340POBbLIO 1 MPUPOLHON Cpeae;

BNageHne CUCTEMOWN XMMWUYECKMX 3HAHWK, KOTOpasd BKOYaeT: OCHOBOMonarawuwme MNOHATUSA
(XMMnYyecknin anemeHT, atoMm, u3oTon, S-, p-, d- ANEKTPOHHbLIE OopbuTann aTtoMoB, MOH, MOJfieKyna,
MOJb, MOMSPHbIA 0OBEM, BANEHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCIIEHUS, XMMUYECKas
CBA3b (KOBaNeHTHasl, WOHHas, MeTannuyeckasi, BOOOPOAHAdA), KpucTannuyeckass peluétka, Tunbl
XUMUYECKUX pPeakunin, pacTBop, SNEKTPOSIUTbl, HEINEKTPONUTbI, JNEeKTponMTMyeckass guccoumaums,
OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMUYECKOM peakuumn, XMMNYecKoe paBHOBECUE); TEOpUU n
3aKOHbI (TEOPUSA ANEKTPONUTUYECKON auccoumaunn, nepnogmyeckmi 3akoH 1. . MengeneeBa, 3akoH
COXpaHeHUs1 MacCbl BeLleCTB, 3aKOH COXPaHEeHUs W NpeBpalleHUs 3JHeprum Mnpu  XMMUYeCcKnx
peakumsix), 3aKOHOMEPHOCTU, CUMBOSIMYECKNA A3bIK XUMUU, MUPOBO33PEHYECKME 3HAHUS, NexXalune B
OCHOBE MOHMMaHUS NPUYNHHOCTU U CUCTEMHOCTU XUMUYECKUX SIBIEHUIN, (haKTONOrMyeckme ceeaeHus
O CBOWCTBax, COCTaBe, MONyyYeHUn n 6Ge3onacHOM WCMONb30BAHUN BaXKHEWULLMX HEeOpraHM4ecKmx
BELLECTB B ObITy U NPaKTUYECKON AEeATENBHOCTU YErOBEKa;

C(hOPMMPOBAHHOCTb YMEHWUN BbISBASATE XapaKTepHble MNPU3HaKM MOHATUW, YCTaHaBnMBaTb WX
B3aMMOCBA3b, UCMNOSb30BaTb COOTBETCTBYIOLINE MOHATUS NPU ONUCAHUN HEOPraHUYeCKNX BeLecTB U
NX NpeBpaLLeHni;



ChOPMMPOBAHHOCTb YMEHUIN NCNONBb30BaTb XMMUYECKYIO CUMBOSINKY OS5 COCTaBneHns oopmyn
BELLECTB W YpPaBHEHUA XUMUYECKUX peakuun, cuctematnyeckyro HomeHknatypy (IUPAC) wu
TpUBMAsnbHbIE Ha3BaHWUS OTAEMbHbIX HEOpraHMyeckux BelecTB (YrapHbl ras, Yrinekucnbli ras,
aMMMak, ralwéHas n3BecTb, HeralwéHas u3BecTb, NUTbEBas coaa, NUPUT n gpyrue);

ChOPMUPOBAHHOCTb YMEHWU ONpeaensaTb BaneHTHOCTb U CTeneHb OKUCIEHUS XUMUYECKUX
9M1IEMEHTOB B COEAMHEHUSIX PasfMYHOro0 COCTaBa, BWUO XMMUYECKOW CBA3M (KOBareHTHasi, MOHHas,
MeTannuyeckasi, BOAOPOAHAas) B COEAWHEHUSIX, TUM KPUCTaNIMYEeCKON pPeLUETKN KOHKPETHOro
BellecTBa (aToMHasi, MONeKynspHas, MWOHHas, MeTannuyeckasl), xapaktep cpefbl B BOAHbIX
pacTBOpax HeopraHMYeCcKUx CoeANHEHUN;

ChOpMMPOBaAHHOCTb YMEHUIN pacKpbiBaTb CMbICI Nepuoguyeckoro 3akoHa . . MeHgeneesa u
AEMOHCTPMPOBAaTh €ro CUCTEMATUINPYIOLLYIO, OO BACHUTESBbHYIO U MPOrHOCTUYECKY (PYHKLINK;

CPOPMUPOBAHHOCTb YMEHUN XapakTepusoBaTb INEKTPOHHOE CTPOEHME aTOMOB XUMMUYECKUX
anemeHToB 1-4 nepuogos [lepnoguyeckon cuctemMbl xumudeckux anemeHToB . W. MeHgeneesa,
NCNonb3ys MNOHATUA «S-, P-, d-9NEKTPOHHble opbuTanny, «3HepreTn4yeckme YPOBHUY», OOBACHATb
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XMMUYECKMX SMEMEHTOB M MX COEAMHEHWA MO nepuogam u
rpynnam lNepunoanyeckon cnctemol xummdeckmx anemeHToB 1. . MeHgeneesa;

CchOpMMPOBaAHHOCTb YMEHU XapakTepu3oBaTb (ONUCbIBaTb) O6OLLUME XMMUYECKME CBOWCTBA
HeopraHMYecKMx BeLLEeCTB pasfn4YHbIX KIaccoB, MOATBEPXKAAaTb CyLleCTBOBaHWE reHeTUYeCKon CBA3WU
MEeXay HeopraHMyeckMmMu BeLleCTBaMM C MOMOLLbID YpPaBHEHUN COOTBETCTBYHOLUMX XMMUYECKMX
peakuun,

CPOPMMPOBAHHOCTb  YMEHUS  KraccuduuupoBatb XMMWYECKME peakuunm no  pasfinyHbIM
npu3Hakam (4MCny U cocTaBy pearvpyroLlimx BellecTB, TENSIoBOMYy 3ddeKkTy peakuuu, M3MeHeHUo
cTeneHen OKNCNEHNA 3reMeHTOB, 00paTUMOCTU peakuuu, y4acTuio KatanmsaTopa);

COPMMPOBAHHOCTb YMEHUI COCTaBMATb YPaBHEHUS peakuuin pasfuyHbIX TUMNOB, MOSHbIE WU
COKpaLUEéHHble YpaBHEHUSA peakumi MOHHOro 0OMeHa, yuuTbiBas YCroBUS, NMPU KOTOPbIX 3TU peakLmm
noyT OO KOHUa;

ChOPMMPOBAHHOCTb YMEHUIN MPOBOAUTbL peakuun, MOATBEepXAalwme KayveCTBEHHbI COCTaB
pasnU4YHbIX HeopraHM4YecKnx BeLLecTB, pacrno3HaBaTb OMbITHbIM MYTEM WOHbI, NPUCYTCTBYKOLLIME B
BOAHbIX pacTBOpax HeEOpraHMYeCKnX BELLECTB;

COOPMUPOBAHHOCTb YMEHUN pacKpbiBaTb CYLIHOCTb  OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
peakumi nocpeacTBOM COCTaBIIEHUS ANIEKTPOHHOro 6anaHca aTux peakumm;

COPMMNPOBAHHOCTb YMEHUN MPOBOAUTL BbIYUCIIEHUS C UCMONb30BaHMEM MOHATUSA «MaccoBas
JONs BellecTBa B pacTtBope», OObEMHbIX OTHOLUEHWI ra3oB MPU XMMWYECKUX peakuusax, Macchbl
BelllecTBa UM obbEMa rasosB No M3BECTHOMY KONMYECTBY BellecTBa, Macce unm obbémy ogHoro m3
y4yacTBYHOLMX B peakuun BellecTB, TennoBoro addekra peakumm Ha OCHOBE 3aKOHOB COXpPaHeHus
MaccCbl BELLECTB, NPeBPAaLLEHNS N COXPaHEHUS SHepPruu;

CchOpMMPOBaAHHOCTb YMEHMA cobntogaTe npaBunia MNONb30BaHUA XUMUYECKOW MNOCyaon u
nabopaTtopHbiM 0bBopyaoBaHMeM, a Takke npasuna obpalleHus ¢ BellecTBaMy B COOTBETCTBUM C
WHCTPYKLMAMM NO BbINOMHEHMIO NabopaTOpPHbIX XMMUYECKUX OMbITOB;

CPOPMUPOBAHHOCTb  YMEHUN MfaHMpoBaTb W BbIMOMHATE  XMMWYECKUA  SKCMEPUMEHT
(pasnoxeHne nepokcuga Bogopoda B MPUCYTCTBUMM KaTanmsatopa, onpedefieHne cpefbl pacTBOpOB
BELLECTB C MOMOLLBIO YHMBEPCASIbHOMO WHAMKATOpa, BAUSHWE pasfnyHbiX (PakTOPOB Ha CKOPOCTb
XUMUYECKON peakumnn, peakumm MOHHOro obmMeHa, KayecTBeHHbIE peakumn Ha cynbdart-, kapboHaTt- u
XNopua-aHWOHbI, HA KaTUOH aMMOHMS, PELLEHNe SKCNePUMEHTarnbHbIX 3aaa4y No Temam «MeTtannbi» 1
«HemeTannbi») B COOTBETCTBMM C NpaBuiiamMmmn TeXHUKN Ge3onacHoCTM Npu obpalleHnn ¢ BelecTBamm
n nabopatopHbiM 06opyaoBaHNEM, NPEeACTaBNATb pe3yfibTaTbl XMMUYECKOro 3KCNepumMeHTa B popme
3anncuM YypaBHEHWA COOTBETCTBYHOLMX peakuun n ¢opMynupoBaTb BbIBOAbI Ha OCHOBE 3TUX
pes3ynbTaTtoB



TEMATUYECKOE NJIAHUPOBAHUE

11 KINACC
No HauvmeHoBaHun KonunyectBo yacoB ONEeKTPOHHbIe
~ e pa3genoBu (uncbpoBblie)
n/ Bcer KoHTponbHbl  [MpakTuyecku
Tem obGpa3oBaTesbHbl
n o e paboTbl e paboTbl
nporpamMmbl € pecypchl

Pasgen 1. TeopeTuyeckme oCHOBblI XMMUU

CTpoeHune
aToOMOB.
lMepuogunyeckn
M 3aKOH 1"
lMepuogunyecka
s cuctema
XUMUNYECKMX
anemeHToB M.
n.
MeHpeneeBa

11

CtpoeHue
BeLlecTBa.
MHoroo6pasue
BeLlecTB

1.2

13 Xumuyeckume 5 1 1
peakumm

Wtoro no pasgeny 13

Pasgen 2. HeopraHnyeckasa xmmus

2.1 MeTtannsl 6 1
2.2 HemeTtannsl 9 1 1
Ces3b
HeopraHn4yeckm
2.3 Xn 2
OpraHn4yeckmnx
BELecTB
WToro no pasgeny 17

Pa3pen 3. XumMusa n Xns3Hb

3.1 XUMUS U XU3Hb 4
Wtoro no pasgeny 4
OBLUEE
KOITMYECTBO HACOB 34 2 3

Mo rNMPOrrAMME




NOYPO4YHOE NMNIIAHUPOBAHUE
11 KINACC

Ne

n/
n

Tema ypoka

XNMUYECKMI aneMEHT. ATOM. OneKTpoHHast
KOHoUrypaumsa atomoB

KonunyecTtBO YacoB

Bce
ro

K/P

n/p

daTta

04.09

OnNEeKTPOHHbI
€ undgposble
obpas
pecypcsbl

Mepuogunyecknin 3akoH n MNepunognyeckas
cuctema xmummudeckmnx anemeHtos [. A.
MeHpeneeBa, Ux CBs3b C COBPEMEHHOM
Teopuen CTPOeHUs aToMOB

11.09

3aKOHOMEPHOCTU N3MEHEHUSI CBOUCTB
XUMUYECKMNX 3NIEMEHTOB U NX COEANHEHNI MO
rpynnam un nepuogam. 3HayeHue
nepmMoanyecKkoro 3akoHa u CUcTembl
xummnyeckmnx anemeHTtoB .M. MeHpgeneesa B
pas3BUTUN HaAYKK

18.09

CTpoeHue BellecTBa. XMMN4eckas CBs3b, €€
Buabl. BogopoagHas cBsa3b

BaneHTHOCTb. ONekTpooTpMUaTENBHOCTD.
CteneHb OKNCNEeHUS.

MoHATME O ANCNEPCHBIX CUCTEMAX.
NCTUHHBIE 1 KONNOWAHbIE PacTBOPbI.
MaccoBas oons BelllecTBa B pacTBope

25.09

02.10

09.10

Knaccudumkaumna n HomeHknatypa
HeopraHM4yeckux coeanHeHun. 'eHeTnyeckas
CBSA3b HEOPraHN4YeCKMNX BELLECTB, Pa3finyHbIX
KnaccoB

16.10

Knaccudmkaums XuMn4yeckmx peakuum B
HeopraHN4YeckKom N OpraHNYeCcKom XMMUN.
3aKOH COXpaHeHus1 Maccbl BELLLECTB; 3aKOH
COXPaHEeHUs U NPeBpPALLEHNS] SHEPTUM MPU
XUMUYECKNX peaKLMsX

23.10

10

11

CkopocTb peakumn. ObpaTumble peakumu.
X1MUHYeckoe paBHOBECHKE

Mpaktnyeckas pabota Ne 1. «BnusaHne
pasriMyHbIX PaKTOPOB Ha CKOPOCTb
XUMUNYECKON peakLmny

SJ'IEKTpOJ'I nTUyeckasa guccoumauus. Peakumn

MOHHOrO obmeHa. MMaponnu3 opraHUYecKmx u
HEeOopraHW4ecknx BeLLEeCTB

13.11

20.11

27.11

12

OKncnUTENbHO-BOCCTAHOBUTENbHbIE
peakumun. MNoHaTne 06 anekTponuae

04.12




pacnnaBoB 1 PacTBOPOB COMel

13

14

15

KoHTponbHas pabota no pasgeny
«TeopeTnyeckme OCHOBbI XMUMUN»

MeTannel, nx nonoxenue B Nepunognyeckomn
cucteme xmmmyeckux anementos . V.
MeHngeneeBa n 0CO6EHHOCTM CTPOEHUS
atomoB. O6Lme punsnyeckne cBomncTBa
MeTannos

CnnaBbl MeTanmnoB. SNEKTPOXMMUYECKUN
pag HanNpPsP>KeHUn MeTannos

11.12

18.12

25.12

16

17

18

Xummnyeckme cBoMCTBa BaXXHEMLWNX
MeTarnmnoB N NX coeauHeHumn

XnUMn4eckme CBOMCTBa Xpoma, Meam N ux
coeVHEHUN

XuUMmnyeckme CBOMUCTBA LMHKA, Xenesa n ux
coeVHEHNI

15.01

22.01

29.01

19

20

21

MpakTnyeckasn pabota Ne 2. "PeweHune
aKcnepuMeHTarnbHbIX 3a4ad No Teme
«MeTtannbi»"

HemeTtannbl, ux nonoxeHue B
lMepuogunyeckon cncteme XMMnYecKnx
anemeHToB [. . MeHaeneeBa u
OCODEHHOCTUN CTPOEHNSA aTOMOB

dunanyeckmne cBomcTBa HEMETaroB.
AnnoTponuna HemeTansnos

05.02

12.02

19.02

22

XnUMmn4eckme CBOMCTBA ranoreHoB, cepbl U UX
coeVHEHNN

26.02

23

24

XumMmmnyeckme cBoMCTBa asoTa, bocdopa n nx
COeNHEHUN

XnuMmnyeckme CBOMCTBA yrrepona, KpeMHUs 1
X coeguHeHun

04.03

11.03

25

MpuMeHeHne BaXXHENLUNX HEMETANOB U UX
coeVHEHNN

18.04

26

O0600LeHne 1 cuctemaTusauuns 3HaHUn Nno
TeMe «HemeTannbl». Bbluncnenus no
YPaBHEHUSAM XMMUYECKNX PeaKLmi 1
TEPMOXMMUYECKNE PACHETHI

01.04

27

28

MpakTnyeckas pabota Ne 3. «PelwweHune
SKCNepUMeEHTanbHbIX 3ag4ady Nno Teme
"HemeTtannbl"»

KoHTponbHas pabota no Temam «MeTtannbi»
n «HemeTannbi»

08.04

15.04

29

HeopraqueCKme N opraHn4yeckmne KnMcnoThbl.
HeopraqueCKme N opraHn4yeckme ocHoBaHuA

22.04




AmdoTepHble HeopraHn4yeckmne un

30 opraHuyeckmne coegmHeHust. 'eHeTnyeckas 1 29.04
CBSI3b HEOPTr-KNX U Opr-knx BeLecTs
Pornb xumum B o6ecnedeHnmn akonorn4eckomu,

31 9HepreTMyeckon n nueBon 6esonacHoCTH, 1 06.05
pasBUTUN MeULMHDI
MpencraBneHuns o6 obLUMX HAYYHbIX

32 NnpUHUMNax NPOMbILLNEHHOro Nomy4YeHns 1 13.05
BaXXHENLUNX BELLECTB

33 Uenosek B Mupe BeLLECTB N MaTepuanos 1 20.05

34 Xnmus 1 300poBbe YernoBeka 1 27.05

OBLEE KONMMYECTBO YACOB IO 34

NMPOrPAMME







YYEBHO-METOAUYECKOE OBECINEYEHUWE OBPA30OBATEJIbBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIIbLI ANA YYEHUKA

METOAONYECKUE MATEPUAIbLI ANA YHYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET






