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PABOYAS ITPOITPAMMAYUYEBHOI'O IPEJIMETA «XUMMUA»
JJIA YHAIIUXCA 11 KITACCA

MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1o xumuu Juis ydamuxcs 11 kimacca paspaboTtana B
COOTBETCTBHH C (PeiepaIbHbIM IOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpennero oo6mero obOpa3zoBanus (PI'OC COO), yTBEepKAECHHBIM MPHUKA30M
MunucrepctBa o6pazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r.
Ne 413 (c u3MeHeHusAMH, B pEeIAKUUU NprKaza MuUHUCTEpPCTBA MPOCBELIECHUS
Poccuiickoii @eneparuu ot 12.02.2025 Ne 93), Ha ocHOBe  (enepaibHOU
oOpa3oBaTenpHON MporpamMMmbl cpeanero obmero obpaszoBanus (DPOIT COO),
YTBEPKIAECHHOM NprKa3oM MuHucrepcrBa npocsenienus Poceuiickon @enepanun
ot 18.05.2023 Ne 371(B penmakiuu npukaza ot 09.10.2024 Ne 704), ocHOBHOM
oOpasoBaresIbHOM MporpaMMbl  cpesiHero obiiero oopazoBanuss MbO COI Ne 31
umenu [.A.bepauuesckoro (OOII COO), denepanbHoi paboyeil mporpaMMbl IO
XUMUHU.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM DTAallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyJIbTYpHI
YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme MO0 XMMUM € YYETOM crnenuduKkd HAyKd XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efnedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT ocoOyio poiib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.
TecHo B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XHMUS CTaja
HEOTHEMJIEMOM YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCITEITHOTO
TpyJda W KU3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
TJI00QBHBIX  TPOOJIEM YCTOWMYMBOTO pA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOIN 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.



B cooTBeTcTBUMM C OOMMMH MENSIMH W TPUHIIUIAMHU CPEIHEro O0OIIero
oOpa3zoBaHus cojepkanue npeamera «Xumus» (11 kmacc, 0a3o0BbI ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJHKCHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.
CocraBnsitomiuMu — nipeamMeTa «XUMHS»  SBISIIOTCS  0a30Bble  KYpChl — —
«Opranndeckas xumus» u «OOmas W HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBIIAIOTCS OCHOBBI 0Aa30BOM HAyKHU: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4Yeckou xumuu. POpMHUpPOBaHME JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMeTra oOecreuynBaeT BO3MOXXHOCTH PAacCCMOTPEHHS BCETO MHOT000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conaepxkaHusi kypca — «OOmass U HeopraHUYecKas XUMHS»
chopMHpoBaHa B TpOrpaMMe MO XUMHM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K
U3YYCHUIO Y4eOHOro Marepuaia W OO0yCIOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHUK Ha ONPEACIEHHBIX TEOPETHUUECKUX YpoBHAX. [log HOBBIM
yIJIOM 3peHHs B IMpeameTe «XuMus» 0a30BOro ypOBHS paccMaTpUBaeTCs
M3YYEHHBIM Ha YPOBHE OCHOBHOI'O O0IIET0 00pa30BaHUs TEOPETHUECKUI MaTepHal
U (aKTOJOTMYECKUE CBEACHHUS O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OOm@as ¥ HeopraHuyeckas XUMHS» OOydaromumcs
MPEIOCTABISAECTCA BO3MOKHOCTh OCO3HATh 3HAYEHUE IMEPUOJUYECKOrO 3aKOHA C
OOILIETEOPETUYECKMX W METOAOJIOTMYECKUX  MO3ULMM, TIIyOXKe  MOHSTh
HUCTOPUYECKOE HU3MEHEHHE (PYHKIMM HSTOro 3akoHa — OT oOoOmaroneid a0
OOBSACHAIONIEH U MPOTHO3UPYIOUIEH.

Enunas cucrtema 3HaHMN O BOKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOMCTBaxX W NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercss B kKypcax 10 u 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIINMHU KYJIbTYpOJIOTHUUECKUNA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHUU C
JpPYTMMHM HayKamH, PacKpblBalOT €€ PoJib B IMO3HABATEIBHON WU MPAKTUYECKOM
NESATETbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K MPOIIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUUECKH OCMBICIUBATHL MH(OOpPMALUIO U
NPUMEHAThL €€ Ul TIOMOJIHCHHWS 3HAHUM, pEIICHUS WHTEINICKTYalbHBIX U
HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  M3YyYCHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYUYAIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI ISl TMOHUMAaHUS
bunocodhckux MACH, TaKWX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHMYECKOTO H
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPHUPOJHBIX SBIECHUWA IMYTEM OSKCIEpPUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIYy HOBBIMH (akTaMH U  TEOPETUYECKUMU



MIPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX Tpodiiem, a
Takke MpoOJeM cOepexeHUs: IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmumane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHS U COLMATM3AIUU
oOy4JaronMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUS TpeiMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUNA, UMEIOIMUX 0a30Boe 3HAYCHUE IS
pa3IMYHBIX BHJOB JCSATEIBHOCTH: pEUICHHs MpoOsieM, IOHUCKa, aHalu3a M
00paboTKu nHGOpMaAIUU, HEOOXOAUMBIX JUJISI IPUOOPETEHHS OTbITa MPAKTUYECKOM
U WCCJIEeIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B nmpakTtuke mpenonaBaHuMs XUMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3oBaHus, MPU ONpPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKH I1IeJIed HW3Y4YeHHsS TMpeaMeTa HalpaBiIeHHEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH 4Y€JOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOW MOJXO0J K OMPENCNCHUIO MLeNied U3ydeHUS
MpeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO JaHHOM TOYKE 3PEHUs IJIABHBIMHU LEJIIMH U3yUYEHUS IPeIMeTa « XUMHUSH)
Ha 0a30BoM ypoBHE Bl 1 KiI. BJISITOTCS:

° dbopMuUpoBaHHE CHUCTEMbl XHMHUYECKHMX 3HAHUA KaKk  BaKHeHIIen
COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPaA, B OCHOBE KOTOPOM JIeKaT
KITIOUEBBIC TIOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI W TEOPHH XHWMHH, OCBOCHHE
S3bIKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYMHBIX O000IIeHUN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HWCTOpPUEH UX pPa3BUTHUS U
CTaHOBJICHUS,

o dbopMHpoBaHrEe U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB W XHMHYCCKHX PEaKInui, HEOOXOMUMBIX [JISI MPUOOPETCHUS YMEHUI
OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKHUX SBIICHUM, UMEIONUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMOBCEAHEBHOM KU3HU;

o pa3BUTHE YMEHHUH M CTIOCOO0B JESATEIBHOCTH, CBSI3aHHBIX C HAOIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUEM IpaBUil 0€30MacHOro
oOpalleHusl ¢ BEIIECTBAMH.

Hapsimy ¢ stuM, conmepxkaTenbHash XapaKTepUCTHKA IIeJIed U 3aaad W3Y4YCHUs
peaMeTa B MPOrpamMme 1Mo XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmero obpazoBanus. CeroaHs B
MpernoJlaBaHuy ~ XUMHH B OOJNIbIIe  CTENEeHH OTHAETCS  MPEANOYTEHUE
NPAKTHUYECKOH KOMIIOHEHTE COJEp)KaHWs OOydYeHUs, OpPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa30BaTeIbHON OpTraHM3alliy, BJIAQJICIONIEro He
HAaOOpOM 3HaHWH, a (YHKIMOHAIHHOW TPAaMOTHOCTHIO, TO €CTh CHocoO0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCHCHHUS MX B PCANbHOU >KH3HH
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.



B cBsI3M C 3TUM IpU U3Y4YEHUM NpeaMeTa «XHUMHsD JIOMUHUPYIOIIEE 3HAYEHUE
IPUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

ajanrtanus oO0ydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILErOCS MHpA,
(GopMUpOBaHWE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO IPaMOTHBIX
pelIeHNU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre y o0ydaromuxcsi KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIOIINX YHHUBEPCAJbHOE 3HAYEHHE JUJISl PAa3JIMYHBIX BHJIOB JIESITEIBHOCTH:
peiieHus: mpodeM, MOUCKa, aHaau3a U 00paboTku MHPOpPMaAIUU, HEOOXOIUMBIX
JUIS TIPUOOPETEHUs OMbITa ACSITENbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B
NO3HAHWN XMUMHH, a TAK)KE JUIsI OUEHKH C MO3ULUNA IKOJIOTMYECKON 0€3011acHOCTH
XapakKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M 4YEJIOBEKa U
IPUPOAHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, HWHTEIUIEKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYArOIIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPU IUIAHUPOBAHWU U NPOBEJECHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOydamommxca  yOexIAEHHOCTM B T'yMaHUCTUYECKOH
HaIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
pPalMOHAIBHOTO MPUPOIONOJIb30BaHUS, TOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
VCIIOJIB30BAHUSI TOJYYEHHBIX 3HAHWW JUIS NPHUHIATUS TPAMOTHBIX PELICHHUHA B
CUTYaLMSIX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

Cornacao yueObnomy mmiany MBOY COHII Ne 31 wmmenn T.A.
bepaunuesckoro Ha 2025-2026 y4deOHbI TOJ Ha U3ydeHHe mpeavera B 11
Kjacce oTBoguTcs 1 dac B HEJEN0, 4TO cocTaBisieT 34 yaca B roa. B
COOTBETCTBHM C KalleHJapHbIM yueOHbIM rpadpukom MBOY COILI Ne 31 umenu
I".A. bepanueBckoro Ha 2025-2026 y4ueOHbIN roj Ha peajr3aluio IporpamMMbl
10 MpeIMeTy 3arjlaHupoBaHo 33 yaca (TeMaTUyecKoe MIaHUPOBAHUE COCTABIICHO
C YYETOM TOCyIapCTBEHHBIX MPa3AHUYHBIX THEH, onpeeraeHHbIX [IpaBurenscTBOM
P®). OcBoenue conepkanus MpOrpaMMbl 1O MpeAMETY OyaeT 00ecreyeHo 3a cueT
MPOXOKJICHUS TeMbI « XUMHUS U KM3HBY» 3a 3 yaca, BMECTO 4 4acoB MO Mporpamme



COJAEPKAHUE OBYYEHHUSA 11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMMHU

XHUMHUYECKUI 37eMeHT. ATOM. Sapo aromMa, M30TOIbI. DJIEKTPOHHAas 000JIOYKA.
DHepreTudecKre YpOBHU, TOAYPOBHU. ATOMHBIE opOHUTaNH, S-, P-, 0- SJIEMEHTHI.
Oco0OeHHOCTH pacIpe/iesieHUsl 3JIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOH(DUTYpalIHsi aTOMOB.
[lepnognuecknit 3akoH U llepuonnueckas cucrema XuMu4eckux dyemeHTon /1. M.
MenpneneeBa. CBsA3bp NEPUOAUMYECKOr0 3akoHa M Ilepuognyeckoil cHUCTEMBI
xuMmudeckux aneMeHToB [[. 1. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpPUOJaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

CrtpoeHue BellecTBa. XUMHUYECKas CBs3b. Bupl XuMuueckoil cBsizu (KOBaJ€HTHAs
HEMoJISIpHAs W TOJIApHAs, MOHHAsA, MeTaJulMdeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJIGHTHOM XMMHUYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM).
Bonmoponnas  cBsa3b.  BaneHTHOCTB.  DnekTpooTpunaresnbHOCTb.  CTEneHb
OKHUCIIeHUs. FIOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MOJEKYISPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH NOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKHX PEETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTe 0 auCHEpCHBIX cHUCTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HeopraHnyeckux coenvHeHuil. HomeHkIaTypa HeOpraHu4ecKux
BellleCTB. | eHeTMyeckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAIIMX K
Pa3JIMYHBIM KJ1accam.

Xumnueckas peakius. Knaccudukanus XMMUYECKUX PEAKIM B HEOPTaHMYECKOU
Y OPTraHUYECKOW XMUMHUH. 3aKOH COXPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MIPEBPALIECHUS JHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMuHbIX (akTtopoB. OOpaTHMble
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle Hlarenbe.

Onekrponutuueckas auccounanus. CunbHble M cialble 3yekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJIOYHAs.
OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BEIIECTB M HUX MPEBPAICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux sneMeHtoB /. U.
MenneneeBay, M3ydeHHE MOJeNeH KPUCTAIUIMUECKUX PELIETOK, HaOIIoeHUE U



OTHMCAaHWE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWH HWOHHOTO oOMeHa),
MPOBEJICHUE NIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérnble 3anaumn.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKHX PEAKIM, B TOM YUCIEC TEPMOXUMUUYECKUE
pacy€Thl, pacu€Thl C UCMOIB30BAHUEM MOHATHS «MACCOBAsI I0JIS BEIIECTBAY.
Heoprannyeckasi xumusi

Hemeramnbl. Ilonoxenne HemeTtaiwioB B Ileproguyeckoid CUCTEME XHUMHYECKHUX
anementoB JI. 1I. MenneneeBa U 0coOEHHOCTH CTpOEHHS aTOMOB. DuzNyYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIIOB (HAa MpUMEPE KUCIOPOa, CEPHI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dbochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEeHNE BAKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Meramibl. llonoxenue MerauioB B Ilepuoandeckol cHCTEME XUMHUYECKHUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HANIPSHKEHUM METAJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUIIIMX META/UIOB (HATPUM, KaJIMi, KaJbIIMi, MarHui,
ATIOMHHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U UX COCTUHCHUM.

OO6mue crmocoObl MONMy4YeHUss MeTaioB. [IpuMeHeHHe MeTa/ioB B OBITY H
TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyUYCHHS BEIIECTB M UX MPEBpAICHUN: U3yYCHUE
KOJUIeKIMU  «MeTaibl W CIUIaBbl», OOpa3lloB HEMETAJUIOB, pelIeHUe
HKCIIEPUMEHTAILHBIX 3aj7a4, HAOJIOJEHWE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnrle 3agaumn.

Pacu€ter maccel BemiecTBa WM O0OBEMA Ta30B IO HW3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xmmum B oOecrnedeHHMH DSKOJIOTHYSCKOM, SHEPreTHYSCKOW M IHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAWIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaKIUH.



[IpencraBiaenuss 00 OOMIMX HAYYHBIX MPUHILMIAX MPOMBIIUIEHHOTO MOJYYEHUS
BAKHEMIIINX BEIIECTB.

YenoBeK B MUPE BEIIECTB U MAaTEPUATIOB: BaXKHEHIINE CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKLMOHHBIE MAaTEpHUalIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl s
3JIEKTPOHHUKH, HAHOMaTEpHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.
XuMHSIT W 370pOBbE YEJIOBEKA: IMpPaBUJIa HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMUU
B [TIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuszanus MeXNpeaAMETHBIX CBsI3€H NPHU M3y4EHUM OOLIEH M HEOpPraHW4ecKou
xumu B 11 Kimacce oOcCymIecTBISETCS 4Yepe3 WCIOJIb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIIOIIUXCS CUCTEMHBIMU IS
OTJIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIC MOHITHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3, CUHTE3, KJIacCHU(pUKALMS, MNEPUOAUYHOCTb, HAOIIOAEHHUE, IKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: MmaTepusi, dHEpPrus, macca, aroM, 3JIEKTPOH, NPOTOH, HEWUTPOH, HOH,
U30TOI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opranu3M, 3KocucTema, onocdepa, MaKpo- 1 MUKPO3IEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHbIE MOPOJIbI, IOJE3HbIE HCKOMAEMbIE, TOIUIUBO,
peCypCBl.

TexHonorusa: XUMHUYECKass MPOMBIIIJIEHHOCTb, METAJUIyprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHMS K  pe3yJpTaTaM  OCBOEHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBMM € CHCTEMHO-AECATEIBHOCTHBIM TOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIIMMUCS POCCHUICKON TpakIaHCKOW HUJIEHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIECICHUIO;

HaJIM4Khe MOTUBALIMH K OOYyYEHHIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;
FOTOBHOCTh M CIIOCOOHOCTh OOy4YarolmMXCsl PYKOBOJCTBOBaThCA B  CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPaBOCO3HAHUS 3KOJOTHUYECKON KYJIbTYPhl M CIOCOOHOCTH CTAaBUTh LIETU
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3yAbTATHl OCBOCHHUS MpeAMETa « XUMUS» JTOCTUTAIOTCS B €IMHCTBE
y4e0HOW U BOCIIUTATENIbHOM AESITETbHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMU,
COIIMOKYJIbTYPHBIMHM, JTyXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMU W  HUJcajlaMu
POCCHIICKOTO TPa)XKTaHCKOTO O0O0IIecTBa, MPUHSATHIMU B O0OIIECTBE HOPMaMu U
npaBujaMd  TOBEIEHUS, CIOCOOCTBYIOIIMMM  MpOLIECCaM  CaMONO3HaHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIINXCA.
JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUs  IpeaMeTa  «XHUMHS»  OTPaXaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHUSl OOYYAIOIIMMHUCA CBOUMX KOHCTUTYIIMOHHBIX IpaB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COI[MATIBHBIX HOPMax M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENBHOCTH IMPH CO3JaHUHM Y4€OHBIX
MPOCKTOB, PEIICHHH Yy4eOHBIX W TO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, TOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIKM3€ PA3JIUYHbBIX BUI0B YUeOHOH AESITEIbHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO  OTHOIIEHUS K HMCTOPUYECKOMY UM  HAyYHOMY  HAacCJEAHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUS K TPOLECCYy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTrO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

MHTEpeca W IO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHUH W IOCIEAYIOIIEM aHAIU3e
uHGOpPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBS3aHHBIC C XMMHYECKUMU SIBICHUAMHU, H
INPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHPYSICh HAa MOpPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U IIOCTYIIKM CBOMX TOBAPUILIEH C MO3ULUI
HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE MTOCJIEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS LIEHHOCTEN 3710pOBOT0 U Oe30macHoro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOUIEHMSI K COOCTBEHHOMY (PH3MUYECKOMY U IICHUXHYECKOMY
3JI0POBBIO;

coONMIOIeHNsT MpaBwi OE€30MacCHOr0 OOpallleHHus C BEUIECTBAMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU MPAaBUJI MHIUBUYAIBHOIO M KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 3I0POBbIO U )KM3HU JIOACH;

OCO3HAHMS TOCIEACTBUHA W HENPUSITUS BPEAHBIX NPUBBIYEK (YyHOTpPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIIe10BaTEIbCKON
NESATETbHOCTH, OOIINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKHM Ha AKTUBHOE y4YacTHE€ B PELIECHUM IMPAKTUYECKHUX 3a/lad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTepeca K MPaKTUYECKOMY U3YUEHHUIO MPOQEeCcCHil pa3IMuHOro poja, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIIMBHIYaJlbHOW TPAECKTOPHH 0Opa3oBaHUS,
Oynyiel npogeccuu U peanu3alnud COOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEM K XUMHUHU, MHTEPECOB MU MOTpeOHOCTEN
00IIIeCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1IENIECOOOpPAa3HOr0 OTHOUIEHUS K NPUPOJE, KAaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;



MOHUMAHUS TJOOATLHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM, BIHSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;
OCO3HAHMUSI HEOOXOJMMOCTH MCHOJb30BaHUS JOCTUKEHUN XUMHUH JJisl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HEMPUATHUS JCHUCTBUI, MPUHOCAIIUX BPEN OKPYKAOUIEH NPUPOIHON
cpelle, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE YKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HAJIMYKSL PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTMYECKOU KYJIbTYPHI,
ombITa NEATEIIbHOCTH 3KOJIOTUYECKOMN HANpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(pOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs Crenu(UKU XUMHUH KaK HAayKd, OCO3HaHUs €€ posik B OopMUpPOBAaHUU
paIlMOHAIBLHOTO HAYYHOT'O MBIIUICHHS, CO3JJaHUU II€JIOCTHOTO TMPEICTaBlIeHUus 00
OKpPYXalIIEM MHUpPE KaK O €JUHCTBE MPUPOABI U YEIOBEKAa, B IIO3HAHUU
OPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHEHUSI MPUPOIHOTO
paBHOBECHS;

yOEXKIEHHOCTU B 0COO0OM 3HAYMMOCTH XMUMHH JJII COBPEMEHHOM LMBHIM3AIMU: B
e€ TYMaHHCTHYECKOW HAIpPaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUM HOBOM Oa3bl
MaTepUaIbHON KYJIbTYPHI, PEIICHUHU II100aBbHBIX MPO0OJIeM YCTOMUHUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPre€TUUYECKON, TNHUIIEBOM UM IKOJIOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TpyAa
Y DKOJIOTMYECKU KOM(OPTHOM XKU3HH KaXKJI0T0 WIeHa 00I1eCTBa;
€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: MOHMMAaHUS CYLIHOCTH METOJIOB IO3HAHU,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCTOIL30BATh MOTy4aeMbIe
3HaHWS I aHalu3a W OOBSCHEHUs SBICHUW OKpYXKalolero Mupa u
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BaTh XMUMHUUYECKHE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpa30BaAHMIO,
K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW 10 XHMHH B COOTBETCTBUU C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pas3liMyHbIX cdepax NpodecCHOHATBHON

JEATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMera «XUMHUS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:



3HAYUMBbIE TUISt dbopmupoBaHUS MUPOBO33PEHUS O0yJaroIIIXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUu(pUKYy METOJIOB IO3HAHUA,
HCIIOJIB3YEeMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIeCC, CUCTeMa, HAy4YHBIM (haKkT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, CCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
yHUBEpCaJIbHbIC y4eOHBIC JCHCTBHS (ITO3HABaTENIbHbIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIE), 00ecIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPAaMOTHOCTH M COIUATLHON KOMIIETEHITUN 00yJarOIIIXCS;

CIIOCOOHOCTh OOYYAIONIUXCSl KCIOJIB30BaTh OCBOCHHBIC MEKIUCITUTIIMHAPHBIC,
MUPOBO33PEHUYECKUE 3HAHUSI U  YHUBEpCaIbHble Yy4yeOHbIE JEHCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MertanpenMeTHbIe  pe3yJbTAaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJiaieHne yHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU ICICTBUAMMU:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOATENHLHO (POPMYIUPOBATH U aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpHBaTh;

ONPENIEIATH LENH IESITEIbHOCTH, 3aJ1aBasi IapaMeTPhbl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCUTBH PE3YyJIbTATHI IEATEIILHOCTH C MOCTABICHHBIMU LIEIISMU;

WCIIOJB30BaTh IPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAHUS U KPUTEPUM U KJIACCU(UKAIIMU BEIIECTB M XUMHUYECKUX
pEeaKLunii;

YCTaHABJIMBATh PUYNHHO-CIICJICTBEHHBIEC CBSI3U MEXKY U3y4aE€MbIMU SIBICHUSIMU;
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 110 aHAJIOTHN),
BBIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B pacCMaTPUBAEMbIX SIBICHUSX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHATh B MPOLECCE IO3HAHUSA, HUCIOIb3YyEMbIE B XUMHUU CHUMBOJAYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBaMH METOJIOB HAyYHOrO0 TIO3HAHUS BEHIECTB M XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOoBaTh MENU U 3a7a4Md HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOATENFHO  C(POPMYNIUPOBAHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh  HAaBBIKAMM  CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHHS U INPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOpMyIMpOBaThH
00001IEHNS U BBIBOIBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB MCCIIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh  ONBIT  YYEHHYECKOM  MCCIEOBAaTEIbCKOM U MIPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB pEIICHUs] NPAaKTUYECKUX 3aJay, HPUMEHEHHUIO pPa3JInYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MHPOpManuu (Hay4yHO-TIOMYJIsIpHas
JUTepaTypa XUMHUYECKOIO COJEpXKaHUs, CIPaBOYHbIE MOCOOUs, pECypcChl
WnTepHera), aHanu3upoBaTb HWHGOPMALMIO pa3IUYHbIX BHUAOB U  (HopM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(bopMyIMpOBaTh 3aIPOCHl U IPUMEHSTH PA3IUYHBIE METO/BI IIPU IIOUCKE U OTOOpPE
uHpoOpMalMy, HEOOXOAUMOM ISl BBIOJIHEHUS YYEOHBIX 3aJad ONpPEeTIEHHOTO
TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(GOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMANbHYIO (hOpMY Mpe/cTaBiIeHUs HHGOPMALUH
(cxemsl, rpauKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAu€CTBE CPEACTBA MpH pabOTe C XUMHUYECKOH
uH(popMaluen: NMPUMEHITh MEXIpeIMeTHbIEe ((PU3UYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH.

OByaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl B XOJ€ IUajiora W/Wiu
JTUCKYCCUM,  BBICKa3blBaTh  MJEH, (GOPMYyJIHpPOBAThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNaTh C MPE3CHTALMEH pe3yJbTaTOB IO3HABATEIbHOU JESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopMyaupoBaTh BbIBOJbI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEJBHO IUIAHUPOBAaTh M OCYIUECTBIIATH CBOK  I1O3HABATEJIbHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraeéMplii aJrOpUTM JACHUCTBUN TpH



BBITIOJIHGHUH YYEOHBIX U HCCIENOBATENLCKUX 3aj7ad, BBHIOMpaTh HamOoJee
b deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TOJyYeHHMs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIIECTBJISTh CaMOKOHTPOJb CBOEH NEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

INPEAMETHBIE PE3YJBTATBI 11 KJIIACC

[TpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHudeckas XUMHUSD»
OTpaXaror:

c(OpMUPOBAHHOCTH MPEJCTABICHUN: 0 XUMHUECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpA, POJM XHMHH B TIO3HAHUU SBJICHUA OPUPOABI, B
(GOpMHpPOBAaHWM MBIIUIEHUS M KYJIbTYpPbl JHUYHOCTH, €€ (YHKIHOHAIBHOU
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl peLIeHUs] MPAKTUYECKUX 3a/1a4 U 3KOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

BJIQJICHHE CUCTEMOU XUMUYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKUN 3JEMEHT, aToMm, u3orom, S-, p-, d-
AJIGKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, HOHHAs, METAJUIMYECKast, BOAOPOIHAs ), KpUCTANINYEeCKas PelETKa,
TANBl XUMHYECKUX PEAKUHM, PacTBOp, DJIEKTPOJHUTBL,  HEIJEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKON pPEakUn{, XUMUYECKOE DPaBHOBECUE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUs MAacCChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPALIEHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM MCIOJb30BAaHUU BAKHEHIINX HEOPTaHUUECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUU BBISBIATh XapaKTepHble MPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHNUN HEOPTaHWYECKHUX BEIECTB U UX IIPEBPALCHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIIOJIb30BATh XHWMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid ra3, YIVIEKMCIBIM ra3, aMMHAaK, rameéHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);
c(OpPMHUPOBAHHOCTh YMEHUN OIpPEAENATh BaJEHTHOCTb M CTENEHb OKHUCICHHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU



CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHASI) B COCIUHEHUSIX, THUII
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CpPeibl B BOJHBIX PACTBOPAX HEOPTaHHUUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABJIMBATH MPHHAIIC)KHOCTh HEOPTaHWYECKHUX
BEIIECTB IO MX COCTaBY K OMpPEACIEHHOMY KJIACCY/TPYIIEe COSTMHEHHM (ITPOCTHIE
BEI[ECTBA — METAJUIBI M1 HEMETAJIbI, OKCHJIbI, OCHOBAHWMSI, KUCIOTHI, aM(pOTEPHBIE
TUAPOKCHUJIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHH DPaCKpbhIBaTh CMBICH INepuoanydeckoro 3akoHa JI. .
MeHieneeBa U JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 mepuonoB lleproanyeckoil CHCTEMbI XMMHUYECKHX
anemeHtoB JI. WM. MeHpeneeBa, WMCHONBb3ys MOHATHA «S-, P-, O-3JEKTPOHHBIC
opOuTanm», «IHEPreTUYEeCKUe ypOBHU», OOBICHATh 3aKOHOMEPHOCTU HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB W HUX COCJUMHEHHM MO TEpUOJaM U TpyIam
[Teproanyeckoil cucremMbl XuMudeckux 31aeMeHToB . . Menneneena;
chOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKUE
CBOMCTBA HEOPTAaHMYECKHX BEHIECTB PpA3JIUYHBIX KJIAacCOB, IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOU CBSI3M MEXJy HEOPraHUYECKUMU BEIIECTBAMHU C
MOMOIIBI0 YPAaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;
chOpPMHPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XHWMHUUYECKHE PEAKIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHEHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJIATh YPABHEHUS PEAKIUN pa3TUUYHBIX THUIIOB,
MOJIHBIE W COKpAIEHHBIE ypaBHEHHUS pPEaKIMi HOHHOTO OOMEHAa, YYHUThIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHIA;

chOpMUPOBAHHOCTh ~ yYMEHUW  TPOBOJUTH  PEAKIUU,  IOJTBEPKIAIOIIHE
Ka4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMHPOBAHHOCTh  yYMEHHI  pacKpbIBaTh CYIIHOCTb OKHUCJIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEaKL;

chOpPMHPOBAHHOCTh yYMEHUN OOBICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOUN
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aernctsus (mpunuuin Jle [larensbe);



c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE MPOIIECCHI, JICHKAIIHIE
B OCHOBE MPOMBIIIJICHHOTO TMOJYyYEeHHUsI CEPHOM KHUCJIOTHI, aMMHaKa, a TaK¥kKe
cOPMHPOBAHHOCTh TPEJICTAaBICHUA 00 OOMMX HAyYHBIX MPUHIUIAX W
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMHPOBAHHOCTh YMEHUHN MPOBOJAUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM MOHATHS
«MaccoBas JIOJISI BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIEHWW Ta30B MPHU
XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BEMa Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpPMHPOBAHHOCTh, YMEHUW COOJIOAaTh MpaBUjia IOJIH30BAHUS XHUMHYECKOU
MOCy/I0Ol U J1aOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUM  IUJIAHUPOBATH M  BBINOJHATH  XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuHu,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIE pPEaKIUuu Ha cyibdar-, KapOooHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPH OOpAIlEHNH C BEIIECTBAMHU M JTJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUYECKYIO
uH(hOpMaIMIO, TOJYyYaeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpelICcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTD YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, [IOHUMAs
cvbpicn mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEeAOTBPAIICHHUS UX BPETHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa,

JUI.  OOy4YaronIuxcsi C OTPAaHMYCHHBIMM BO3MOXKHOCTSIMU 3/IOPOBBS: yMEHHUE
MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CTIETIBIX M CIIA0OBWISIIMX OOYYaIONIMXCSA: YMEHUE MCIOJIb30BaTh PEbepHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IIVIAHUPOBAHMUE 11 KJIACC

KoumnuectBo yacos DIeKTPOHHBIE Cpoknu
Ne HaumeHoBaHue pa3iesioB U TeM IpakTuy (undposbie) H3y4YeHHUs
KonTpoabu
n/n NMpoOrpamMmbl Bcero ecKHe o0pa3oBaTe/IbHBI
ble paboThI
padoTbI e pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
https://uchebnik. 5.09-19.09
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH U mos.ru/
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 https://resh.edu.ru/
snemenToB JI. 1. MenaeneeBa https://chem-

1.2 Crtpoenue BemiecTBa. MHOrooOpasue BeIecTB 26.09-17.10
1.3 XUMHYECKUE PEAKIUN 6 1 1 24.10-5.12

Hroro mo pazueny 13

Pa3nes 2. Heoprannyeckasi Xumust
2.1 Merambt 6 12.12-30.01
2.2 Hemerannsl 9 1 6.02 -10.04
23 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX 2 17.04-24.04

' BEILIECTB

Hroro no pazgeny 17

Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 3 15.05-22.05

Hroro 1o pasneny 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 2 3



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

INOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

KoaunuecTBO 4acoB

Ne JlaTa
/i Tema ypoka Beero Konrpoasn  IIpakrnueck e ——
ble padoTbl  He padoThI

1 XUMHUYECKUH 3JIEeMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpAIUs aTOMOB 1 5.09
ITepuoanuecknii 3akoH u Ilepnonnueckas cucTeMa XUMHUYECKUX

2 sneMmeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM Teopuei 1 12.09
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U X

3 COEIMHEHUH 110 TPYIIIaM U IIEpuoiaM. 3Ha4YEHHUE NIEPUOJUIECKOIO 1 19.09
3aKOHA U CUCTEMbI XUMHYeCcKuX 31eMeHToB .M. MenneneeBa B
pa3BUTUU HAYKH

4 CrtpoeHue BeniecTBa. XuMUYecKasi CBsI3b, €€ BU/Ibl; MEXaHU3MBbI 1 26.09
o0pa3oBaHMs KOBaJIEHTHOM cBs3U. BosoponHas cBs3b '

5 BanenTtHOCTB. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIEHUS. 1 3.10
BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS '

6 ITonsATHE O IUCIIEPCHBIX cUCTeMax. VICTUHHBIE U KOJIJIOUIHBIE 1 10.10
pacTBOpBI. MaccoBas 101 BEIEeCTBA B pacTBOPE '

7 Knaccugukanus n HoMEHKIIaTypa HEOPraHUYECKUX COETUHEHUH. 1 1710
['eneTnyeckas CBA3b HEOPraHUYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB '
Knaccudukanus XuMu4eckux peakifii B HeOpraHuueckon u

8 OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHMsI MacChl BEIIECTB; 3aKOH 1 24.10
COXPAHEHHUs U MPEBPAIICHUS YHEPTUN TPU XUMHUYECKUX PEaKIMIX

9 CkopocTb peakiuu. OOpaTuMble peakiui. XUMHYECKOe paBHOBECHE 1 7.11

10 Bnusinue pa3nuyHbIX GaKTOpOB Ha CKOPOCTh XMMHUYECKOM peakuuu 1 1 1411
IMpakTrueckas padora Ne 1. (06y4) '

11 DnekTponuTrueckas auccounanus. [lonstiue o BOZOpoaAHOM 1 21.11




nokazarene (PH) pactBopa. Peakiuu nonnoro oomena. I'maponus
OpPraHMYEeCKHUX U HEOPTaHMYECKHUX BEIIECTB

OKHCTUTENIEHO-BOCCTAaHOBHUTEIbHBIC peakiun. [ToHsaTre 06

12 . 1 28.11
JIEKTPOJIN3E PACIJIaBOB U PACTBOPOB COJIEH

13 Omnpenenenue ypoBHs ycBoeHust TeMbl KonTponbHas padorta No 1 5.12
AHain3 KOHTPOJIBHOM paboThl MeTaibl, HX MOJI0KEHUE B

14 Ilepronnueckoit cucreme XuMU4YECKuX 3emMeHToB /. H. 1 1512
MenzeneeBa 1 0COOEHHOCTH CTpOeHUs: aTOMOB. O01ue puzndecKkue '
CBOMCTBa METAJIOB
CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH psiJl HAPSKEHUI

15 1 19.12
METaJIJIOB

16 XHUMHYECKUE CBOMCTBA BAKHEUIITUX METAIJIOB (HATPUM, KAJIUH, 1 26.12
KaJIbIIMA, MarHW{, ATIOMAHANA) U UX COSTUHEHUI '

17 XHUMHUYECKHE CBOMCTBA XpOMA, MEAU U UX COEAUHEHUN 16.01

18 XuMHYeCKHe CBOMCTBA IIMHKA, JKeJle3a U X COSTMHEHUN 23.01

19 Pemienne skcnepuMeHTaANIBHBIX 33724 110 TeMe «MeTabh) 1 20,01
[Tpaktuyeckas padora Ne 2. "(00y4) '
Hewmeramnsl, ux nonoxenue B Ileprnoanueckon cucreme

20 xuMuueckux aemeHToB . M. MenzeneeBa u 0coOEHHOCTH 1 6.02
CTPOCHHUSI aTOMOB

91 du3nyecKue CBOWCTBa HEMETAIUIOB. AJTOTPOIHSI HEMETaIIOB (Ha 1 13.02
npuMepe KUCIopoa, cepsl, hochopa u yriiepoaa) '

22 XUMHUYECKUE CBOKWCTBA IaJION€HOB, CEPHI U UX COEAUHEHHI 1 20.02

23 XuMHYecKue CBoWCTBa a30Ta, (pochopa u uX coeTuHEeHU I 1 27.02

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCIMHEHUI 1 6.03

25 [IprMeHeHrne BaXXHEUIIINX HEMETAVIOB U UX COCTMHEHUI 1 13.03

26 O06o01IeHne U cucTeMaTu3anus 3HaHui Mo TeMe «Hemerammby. 1 20.03




Bpluncnenus 1o ypaBHEHHUSIM XUMUYECKUX PEAKLUU U
TEPMOXUMHUYECKUE PACUETHI

Pemienne skcnepuMeHTaNIbHBIX 3a1a4 110 Teme "Hemerans '

21 INpaxtuueckas pabora Ne 3. (00y4) 1 304

28 Onpenenenne ypoBHs ycBoeHHs TeMbl KoHTposibHas paboTaNe2 1 10.04
AHanm3 KOHTPOJIbHOHM paboTsl Ponbk xumun B oOecriedeHnn

29 9KOJIOTHYECKOH, SHEPreTHIECKON U MUIIEBO 0€301acHOCTH, 1 17.04
Pa3BUTHUU MEAUIIMHBI

30 [IpencraBnenus o6v OONIMX HAYYHBIX MPUHIUTIAX TPOMBIIIIICHHOTO 1 24,04
MOJTyYCHUST BRKHEHUIITNX BEIIESCTB

31 UenoBek B MUPE BEIIIECTB U MATEPUATIOB 8.05

32 XuMHS ¥ 30pOBbE YEIIOBEKA 15.05

33 O06o0mmaromiee MOBTOPEHUE 22.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAHUN, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HMOH, MOJIEKYJd, BaJECHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasl CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKuui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKUE,
peakiuu MOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIMTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOIOTHUECKUE CBEICHHUS O CBOWCTBAX,
COCTaBe, TIOJYyYEHWH U OE30MMaCHOM UCIOJIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIHhHOCTH

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

14

BnageHne OCHOBHBIMH MeETOOdAaMHU HAay4YHOI'0O TO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUMN (Ha6J'IIOIleHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIMPOBAHNE)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OMpPCACIIATL BAJICHTHOCTb MW CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HMOHHAas,

METALIMYCCKasd, BO,I[OpOI[HaH) B COCAMHCHHUAX, THUII KpHCT&J’IJ’IH‘ICCKOﬁ




PEHIETKA KOHKPETHOI'O BEIIeCTBa (aTOMHAsi, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTM4ecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeAbl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COSAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KJIACCH(UIMPOBATh  XHUMHYECKUE
peaKkuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCIY U COCTaBY pearupyrommx
BELIECTB, TemIOBOMY J(h(}eKkTy peakuuu, H3MEHEHHUIO0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHHUS pEaKLUUN
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBII  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIME B BOIHBIX

PacTBOpax HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMUpOBaHHOCTb yYMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTHU
XMMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHUYECKOIO PAaBHOBECHS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CdopmupoBaHHOCTh yYMEHUH packpbiBaTh cMblich [lepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHCTEMAaTH3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  IPOTHOCTUYECKYIO
byHKIIIT

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dj1eMeHTOB 1—4 mepuonos Ilepuoanueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
NOHSATHA «S-, P-, O-2JE€KTpOHHBIE OpOMTANIN», «IHEPreTUYECKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUN MO MepHojaM M rpynnam

[Tepuonnueckoit cucremsl xumuieckux 3neMenToB .M. Menaeneesa




2.3

2.4

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPraHWYECKUMH  BEIIECTBAMH € [OMOIIBKO  ypaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAIJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTCpHBIe THAPOKCUBI, COJ'II/I)

2.5

2.6

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
U1 CcOCTaBleHMsT (OpMYJ BELIECTB M ypaBHEHUH XUMHUYECKUX
peaknwmii, cucrematrueckyto Homenknatypy (IUPAC) u tpuBmuaibHbIe
Ha3BaHMs OTJENbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3U  MEKIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  TIOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue TMEepoKCHAa BOJOpPOJa B TMPUCYTCTBUU
KaTaJn3aTopa, ONpPEIeNeHHE CPebl PACTBOPOB BELIECTB C MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE PEaKLIUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, pElIeHUE SKCIEPUMEHTAlbHBIX 3a/Jad IO TeMaM
«Metamnel» n «Hemerannasl») B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
000py/JI0BaHUEM; IIPENICTABIATh pE3yJIBTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TIOJIB30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
MpaBmiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

C(I)OpMI/IpOBaHHOCTL yMCHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC

IMPOLECCHI, JCKAINUE B OCHOBC IMPOMBIINIJICHHOI'O IMOJIYUCHUA cepHoﬁ




KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0MmMX HAy4YHBIX MPUHLOUIAX H  OKOJOTHYECKUX  Mpodiemax

XUMHYECKOI'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpaA, pPOJIM XHUMUU B I[IO3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHHS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHAIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Apyrue)

3.3

3.4

ChopmupoBaHHOCTh yMEHHI COOMIOATh MpaBUIA DKOJIOTUYECKU
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYAOBOH IEATCIILHOCTH B
LENSAX COXPAaHEHUs CBOETrO 3J0POBbs U OKPYXKAOLIEH MNpUpPOJHON
cpeasl

Oco3HaBaTh OMacHOCTb  BO3JEHMCTBUS HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIch nokasarens [I/IK, moscHsaTe
Ha TIpuUMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIONb30BAHUEM TOHSATHS «MaccoBasl JOJsl BEIIEeCTBa B PacTBOPE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEIIoBOro 3¢ (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPCBPALICHUA U COXPAHCHHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA 11 KJIIACC

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

XUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMbI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, P-, U-371eMEHTHI.
OcoOeHHOCTH pacIpeesieHUs] IIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYpaALIUsi aTOMOB

1.2

IIepnonnueckuit 3akoH u [lepuoauueckas cucreMa XUMHYECKUX d1aeMeHToB JI.1.
MenpeneeBa. CBsi3p NEPUOAMYECKOrO0 3akoHa W Ilepuoauyeckoil CHCTEMBI
xuMmuueckux aieMeHtoB J[.M. MenjeneeBa ¢ COBpEeMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMH TPOCTBIX W CJIOXHBIX BEIICCTB IO TpyIIaM W IEepPHOJaM.

3HayeHHe MepuoOoANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

13

14

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
(koBaJleHTHAsi HEMOJspHAas W TOJSApHAas, HWOHHAs, MeTauindeckas). VoHsI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BonopoaHast cBsi3b

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

1.6

1.7

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUIECTB OT TUNA KpUCTauIM4eckod pem€rku. IloHsatne o auMcnepcHbIX
cucremax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi 1Ol BEIECTBA B
pacTBope

Knaccugukanus Heopranuyeckux coeiuHeHnit. HoMmeHknarypa HeopraHuueckux
BEIICCTB

Xumunyeckass  peakuus.  Krnaccudukanmuss ~— XMMMUECKHX — peakuil B
HEOpPraHMYECKON U OPraHUYECKOM XMMMH. 3aKOH COXpPaHEHHUS MAacChl BEIIECTB,

3aKOH COXpPaHCHUS U MPEBPALICHUA DHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.9

1.10

1.11

O6paTI/IMLIC pCaKknuu. XUMHYECKOe paBHOBECHC. q)aKTOpLI, BIMAOIIKE Ha
COCTOSIHUEC XUMUUCCKOTO PAaBHOBCCHA. HpI/IHI_II/IH Jle IllaTenne

3J'IeKTpOJ'II/ITI/IqCCKaH JUucconuanus. CunbHBIE U Ccla0bIe OJICKTPOJINTHI. Cpe;[a
BOJHBIX paCTBOPOB BCIICCTB: KUCJIA4, HCﬁTpaHBHaH, 1IeI04YHas. Peakiiuu HOHHOTO

oOMeHa

OKHCIUTETEHO-BOCCTAHOBUTEILHEIE p€aKkuuu




Heoprannueckas xumus

2.1

2.2

Hemerannsl. [lonoxenune HemeramioB B Ilepuoguueckoil cucteMe XMMHUECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAJUIOB (Ha IpUMeEpe KUCIOpOa, CEpBI,
dbocdopa u yriepona)

XUMHUYECKHE CBONCTBA BaXXHEHWIIMX HEMETAJIOB (TalOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHECHUH  (OKCHIOB,
KHCJIOPOJICOACPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IIpumeHeHue

Ba)KHEHUIITNX HEMETAIIJIOB U UX COGI[I/IHCHI/Iﬁ

2.3

2.4

Meramnsl. Ilonoxenune meramwioB B Ilepuoguyeckoy cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. OOuue usnueckue cBoiicTBa MeTaysioB. CIilaBbl METaJIOB.

DNEKTPOXUMHUUECKUH Psijl HAIPSHKEHUH METalIoB
XWMHYECKHUE CBONCTBA BAKHEHINIMX METAJUIOB (HATpHUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, KeJie30, MeIb) U WX coeauHeHui. OOmme

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6LITy H TCXHHUKC

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JINIHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

3.2

3.3

Ponr xumMun B oOecredyeHUH BKOHOFH‘IGCKOﬁ, BHCPFGTHHGCKOﬁ n HHH.ICBOﬁ
6C3OHaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCETOHAaX ITO3HAHUSA

BEIIECTB U XUMHUYECKHX PEAKIUI

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUMAX MPOMBIIUICHHOTO MOTYYSHHS
BOXHEHIIMX BemecTB. UelnoBEeK B MHUpPE BEIIECTB MU MATEPHANIOB: Ba)KHEWUILIHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHWOHHBIE MaTepUalibl, KPacKH, CTEKIIO,
KEpaMuKa, MaTepuaiibl JUIsl DJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHus

XuMUsg M 3J0pOBbE YEIOBEKA: IIPAaBUJIA MCIIOJB30BaHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XUMHH

B TIOBCETHEBHOM JKN3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

A Pagenxwii - Xumnus. 10-11 kimaccel. JlngakTudecKuii
Marepuan«3narensctBo «lIpocBenieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HHTEPHET

https://resh.edu.ru Poccuiickas 3eKTpOHHAS IIIKOJIA

www.school-collection.edu.ru Kosiekiust 00pa3oBaTe/ibHbIX PECYPCOB

http://all-met.narod.ru - «3aHuMaTenbHas XUMUS: BCE O METAJIIAX.

http://www.xumuk.ru Xumuueckas SHIUKIONEIUSA

https://uchebnik.mos.ru/ Bubnuorexa MOCKOBCKO# 3I€KTPOHHOM IIKOJIBI

https://mounypoku.pd/ Bbubanoreka LIOK



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://uchebnik.mos.ru/
https://моиуроки.рф/

