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MyHuIHIaTBHOE 001e00pa30BaTEIbHOE YUPESKICHHE
«bomnorosckas CpcaHgaAa 06HI€06pa30BaTeﬂI)Haﬂ HIKOJIa»
HOSACHUTEJbHASA 3AIIMCKA

[Iporpamma Mo XMMHUHM Ha ypOBHE cpeaHero ooOmiero oOpasoBaHus paspaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanuny,
TpeOOBaHUI K pe3ynbTaraM 0CBOCHUS (erepaibHOM 00pa30BaTeIbHON IPOTPaMMBI CPEIHETO OOIIEro
obpazoBanus (POII COO), npencrapneHHbIX B DenepaibHOM TOCYIApCTBEHHOM 00pa30BaTEIbHOM
craumapre COO, c yuy€rom Konuenmmm mnpenogaBaHusi ydeOHOTO TmpeaMmera «XUMHUS» B
oOpa3oBaTenbHBIX  OpraHm3aunusx  Poccwiickoii ~ @enepanuu,  pealM3ylONMX  OCHOBHBIC
oOpa3oBarebHbIE MPOTPAaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS BOCIUTAHHUSA B
Poccuiickoit deneparnu Ha nepuon 10 2025 romay» (Pacnopspbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXONOB K pa3paboTKe NpOrpaMMbl IO XHMHH COCTaBWJIM KOHIICTITYaJbHBIC
nosioskeHust GI'OC COO o B3auM0O0OYyCIOBIEHHOCTH LIETEH, COoJlepKaHusl, pe3yIbTaTOB 00yUeHUs U
TpeOOBaHMI K YPOBHIO IOATOTOBKH BBIITYCKHUKOB.

XuMH4ecKoe 00pa3oBaHue, MOTydaeMOoe BBHITyCKHUKaMH 0011e00pa3oBaTeIbHOM OpraHu3aliii,
SBISIETCSI HEOTHEMJIEMOW 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIONIM OSTaroM
peamm3aliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHUs. OTH ILEHHOCTH KacaroTCs ITO3HAHHS 3aKOHOB
pUPOABI, (OPMHUPOBAHUSI MHPOBO33PEHHSI M OOMIEH KyIbTyphl YEIOBEKa, a TAKKE DKOJOTHYECCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO M TIPUPONHOW cpene. Peanmsyercs Xxummdeckoe
o0pa3zoBaHHe OOYYarOIIMXCS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMsI CpPEACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEpPKAHUE W MOCTPOCHHUE KOTOPOTO OIpPEIEICHBI B MPOTpaMMe 10 XUMHUH C
yu€TOM crienuUKA HAyKd XUMHH, €€ 3Ha4eHUS B MO3HAHWHW IMPHUPOJBl M B MAaTEPUATBHOUN KU3HH
oOmiecTBa, a Takke ¢ y4€TOM OOMMX IeNeld W TPHHIWIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeiHero o0riero oopa3oBanus B Poccuiickoit denepanumu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyi0 poJib B COBPEMEHHOM
IUBWIM3AIIMY, B CO3JIaHWM HOBOW 0aszbl MarepuaibHOW KyabTyphl. OHa BHOCHT CBOW BKJIaJl B
(dbopMHpOBaHKE PAIMOHATIBLHOTO HAYYHOTO MBILIUIEHHUS, B CO3JaHUE LEIOCTHOTO MPEACTaBICHUS 00
OKpY)KalollleM MHpEe KaK O €IUHCTBE MPUPOJAbI U UeIOBEKa, KOoTopoe (opMuUpyeTcs B XMMUU Ha
OCHOBE NMOHMMAaHHUS BEIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSA3H MEXLY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU M BOBMOKHBIMH 00JIACTSIMH MPUMEHEHUSI.

TecHo B3auMMOJEHUCTBYS C JPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMUSl CTaja HEOThEMJIEMOM
4acTbI0 MHUPOBOM KYJIBTYpbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO TPyAa M KU3HU KaXKIOrO 4JieHa
obmiectBa. CoBpeMEHHas XUMHUs KaK Hayka CO3MJAaTeNbHasi, KaK HayKa BBICOKHUX TEXHOJIOTHM
HampapjeHa Ha peuieHue ro0aIbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON, SKOJIOTUYECKON OE30MaCHOCTH M OXPaHbl 3J0POBbSI.

B cootBercTBUM ¢ OOmMMH LEISIMH W TNPUHIUIAMH CpegHero ooOiero o0pa3oBaHUS
comepkanue mnpeamera «Xumus» (11 kimacc, 0a30BbI ypOBEHb W3YYEHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO TOATOTOBKY OOYy4arolMXcs, HEOOXOJUMYI0 WM IS
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKIIOUEHUS B JKU3Hb COIMYyMa,
MPOAOIKEHUsI 00pa30BaHUS B PA3IMUHBIX O0IACTSIX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

Cocrapnsionmme npeameTa «XuMush ABIstoTcs 0a30Bble Kypehl — «Oprannyeckas XuMus» 1
«OO0mass 1 HeopraHu4eckass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHHSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHMH MO HEOPraHMYECKOM XUMHM (C BKJIIOYEHHEM 3HAHUN M3
oOmiel XMMHM) U OpraHuyeckod xumMuu. PopMHpOBaHUE AAHHOW CHCTEMBbl 3HAHUHM MPHU U3Y4YEHUHU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHUS] BCEr0 MHOIrooOpasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB ¥ TEOPUIM XMUMHUHU.

Crpykrypa cozaepkaHusi KypcoB — «OpraHuueckass XuMus» U «OOmas U HeopraHudeckas
XUMUs» cHOopMUpOBaHA B IporpaMMe NO XMMHUHM Ha OCHOBE CHUCTEMHOTO MOJAX0/Aa K H3Y4YEHHUIO
yuyeOHOTO Marepuasa U OOyCIIOBIIEHAa MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
OTpeNeNIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4eckod XHMHMM BeIlecTBa
paccMaTpUBaIOTCsl HA YPOBHE KJIACCHYECKOW TEOPUHU CTPOEHHS OPraHNYeCKUX COCTUHEHUH, a TakkKe
Ha YpOBHE CTEPEOXMMMYECKUX M AEKTPOHHBIX MPEACTaBIECHUI O cTpoeHuu BemiecTB. CBeneHus 00
M3y4yaeMbIX B Kypce BellecTBaxX JaloTCsl B Pa3BUTUU — OT YIJIEBOJOPOIOB J0 CIOKHBIX OHOJIOTHYECKH
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AKTUBHBIX COCAMHECHMN. B Kypce opraHMYecKoil XMMHH TOJIY4aroT pa3BUTHE CHOPMHUPOBAHHBIC HA
YPOBHE OCHOBHOIO 00I1ero o0pa3oBaHUs NEPBOHAYAIbHBIE MPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKaX BELIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKON pEaKIIUH.

[lon HOBBIM ymIOM 3peHUs B mpeaMere «XHUMHsD» 0a30BOro YpOBHS paccMarpuBaeTcs
M3yYCHHBII Ha ypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEOPETUUYECKUH Marepual W
(aKTOIIOTHUYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO0mass ¥ HeopraHMveckas XHUMHS» OOyJaroIUMCS MPEHOCTABISETCS BO3MOXXHOCTh OCO3HATh
3HAYEHHUE MEPUOAUYECKOrO 3aKOHa € OOIIETEOPETUYECKUX U METOAOJIOIMYECKHX MO3UIMH, IyOxe
MOHATh UCTOPHYECKOE M3MEHEHUE (DYHKIMI ATOTO 3aKoHA — OT 0000maronielt 10 00bICHSOmENH 1
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUNA O BaKHEHIIMX BEIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX WU
MPUMEHEHHUH, a TAKXKE O XUMUUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKAHUS
nomnonHgercd B Kypce 11 kiacca aneMeHTaMu cofepiaHHs, UMEIOUIMMH KyJIbTYpOJIOTMUECKUNA U
MPUKIAIHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBS3UM XUMHU C JIPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojb B I03HABAaTEIbHOM M NPAKTUYECKOW JEATENbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIMTAHUIO YBa)KEHUSI K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICITHBATh HHPOPMAIIUIO U TPUMEHSITh
e€ Ui TIOMOJIHEHWsI  3HAHWM, PEIICHWS  HMHTEJUICKTYAJIbHBIX W JKCIIEPUMEHTATbHBIX
HCCIIE0OBATENbCKUX 3a/ad. B menom copep:kanue ydeOHOro mpeamera «XUMHsD JAHHOTO YPOBHS
M3yYeHHUs OPUEHTHPOBAHO Ha (OpMUpOBaHHE Yy OOYyHAIOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI IS
MOHUMAaHUS (QUIOCOPCKUX HJeH, TaKuX KaK: MaTepuaJbHOE€ €IUHCTBO HEOPraHMYeCKoro u
OpraHMYecKoro MHpa, OOYCIOBIEHHOCTh CBOICTB BEIIECTB HUX COCTaBOM M CTPOEHHUEM,
[T03HABAEMOCTh IPHUPOAHBIX SIBICHUN IYTEM OSKCHEPUMEHTAa W PELICHHS MPOTHUBOPEUUN MEXTY
HOBBIMHU (paKTaMU M TEOPETUUECKUMHU NPEANOChUIKAMH, OCO3HAHHWE PpOJU XHUMHH B pPEUICHUU
AKOJIOTHYECKUX TPpOOJIeM, a Takke NpoosieM COepeKEHUs DHEPreTHUYCCKUX PECYPCOB, CBIPHS,
CO3/JaHUs1 HOBBIX TEXHOJIOTUI U MaTepuasos.

B nnane pemieHus 3agad BOCHHMTAHUSA, PAa3BUTHS U COLMATU3ALUU OOYyYaIOUIUXCS MPUHSTHIE
MpOrpaMMON MO XHMHHM MOAXOABl K OIPEAEICHUI0 COAEpPXKAaHUA M IOCTPOEHUS MNpeaMmera
MpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAIbHBIX YUeOHBIX JIEHCTBUM, HMEIOIIUX 0a30BOe
3HAYeHHE JUISl PA3NIMYHBIX BUJOB JIEATEIbHOCTU: PelIeHUs MpobieM, MOucKa, aHaanu3a u o0padoTKu
uHpopManuy, HEOOXOAUWMBIX [UIsi NPUOOPETeHHs OIbITa MPAKTHYECKOM U HCCIeI0BaTeNbCKOM
NEeSATENbHOCTH, 3aHUMAIOIIEN BA)KHOE MECTO B ITO3HAHUH XUMUHU.

B mpaxTuke npenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK U Ha
YpOBHE cpenHero oouiero oopa3zoBaHusl, Ipy ONPEICICHUU COJIEPKAaTEIIbHON XapaKTepUCTUKHU Lieneit
M3Y4YeHHUs IIpeIMeTa HalpaBJICEHUEM MEPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO NPU3HAETCA
dbopMUpOBaHHE OCHOB XHMHMYECKOM HAayKM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON JIeATEIbHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KylbTypbl. C
METOMYECKOM TOYKM 3pEHHUs TAKOM MOAXOJ K ONpPENEICHUIO LeJield M3y4eHHs MpeaMeTa sBIseTcs
BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS IMIAaBHBIMU LIETISIMH M3y4YeHUs MpeaMeTa « XUMuUs» Ha 0a30BOM
YPOBHE SIBIISIFOTCS:

e (opmupoBaHHE CHUCTEMBI XUMHUUECKHUX 3HAHUHN KaK Ba)KHEHIIEH COCTaBIISIIONIECH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MHpa, B OCHOBE KOTOPOI JiexkKaT KIFOUeBbIe MOHATHA, (DyHIAMEHTAIbHbIE
3aKOHBl M TEOPUM XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE M IOHUMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHNIH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHME C HCTOpHUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (dopmupoBaHHe U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAaX IO3HAHMS BEUIECTB H
XUMHYECKUX peaKlnii, HEOOXOAUMBIX JJIsi MPUOOPETEHUS YMEHHI OPUEHTUPOBATHCS B MUPE
BEIIECTB M XWMHMUYECKUX SBICHHUM, HMMEIOINIMX MECTO B IMpPHUPOAE, B MPAKTHUUECKOH U
MOBCETHEBHOM KU3HU,
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® Da3BUTHE YMEHUH M CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM U OOBSICHEHHEM
XMUMUYECKOTO  AKCIIEPHUMEHTA, COONIONEHHEM TpaBuWil  0O€30MacHOro  oOpamieHus C
BEILECTBAMU.

Hapsiny ¢ atuMm, coaepkarenbHas XapakTepUCTHKa LENed M 3ahad HM3Y4EeHHs INpeAMETa B
MporpaMMe N0 XMMHUU YTOYHCHA M CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMHU NMPHOPUTCTAMH B
cucteMe cpemHero oomiero oOpazoBanusi. CeroiHs B MpENOAaBaHUM XUMUM B OOJIBIICH CTEIICHU
OTHAETCSI MPEAOYTCHUE TPAKTUICCKONH KOMIIOHEHTE COJCpKaHUSI OOydCHHs, OpUSHTUPOBAHHON Ha
IIOJITOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BiIaJICIONIero He HabopoM 3HaHUM, a
(YHKIIMOHATHHOW IPAMOTHOCTBIO, TO €CTh CITOCO0AMH M YMEHHUSMHU aKTHUBHOTO TMOJyYCHUS 3HAHUN U
MIPUMECHCHHSI UX B PEATbHON KU3HU JIJIS PEIICHHS TPAKTHYCCKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH U3YYEHUU TpeaMeTa «XUMUsD) JTOMHHHUPYIOIEe 3HAaUCHUE TPHOOPETAIOT
TaKHe LeJIU U 3a/1a4i, Kak:

ajanTanus oOy4yarolMXcsl K YCJIOBUSIM JMHAMUYHO Pa3BUBAIOIIErocs Mupa, GOpMHUpOBaHHE
MHTEJJIEKTYalbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITCIBHOMY TPHUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMCHCHHUEM;

(dhopmupoBaHne y OOYJArOIIUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN), UMEIOITUX
YHUBEpCAJIbHOE 3HA4YeHHE I Pa3IUYHbIX BUJOB JESITEIBHOCTH: pelIeHus MpolieM, MOoucCKa,
aHanu3a W 00pabOTKM HHQOpPMAIUU, HEOOXOAMMBIX JUIsl MPUOOPETCHHsI OTMBITa JACSTEIBHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHWM XHMHH, a Takxke IS OIEHKH C TIO3UIUH
9KOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX MPOILIECCOB HA OPTaHU3M
YeJloBeKa U MPUPOIHYIO CPEeny;

pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEN
oOyJaroImuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpHOOpeTaTh HOBBbIE 3HAHUS IO XUMUU B
COOTBETCTBUM C XU3HEHHBIMH MOTPEOHOCTSAMH, MCIIOJIB30BAaTh COBPEMEHHbIE HH(GOpPMAIOHHBIE
TEXHOJIOTMM Ui TIOMCKAa M aHaiu3a y4eOHOW M HaydyHO-TIOMYISpHOW MHQOpPMALMM XUMUYECKOTO
COJIEpKaHUS;

(dbopMUpOBaHHE U Pa3BUTHE y OOY4YaIOLIUXCS ACCOLMATUBHOIO U JIOTMYECKOTO MBIILICHUS,
HaOJIIOIAaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MTPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 00yJaromuxcsa yOe:KIEHHOCTH B TyMaHUCTHYECKON HaNpaBIeHHOCTH XUMUH, €&
BaYXHOW POJIU B PEILICHUH ITI00aIbHBIX MPOOJIEM palliOHaIbHOTO MPUPOIOTIONb30BAHMUS, TOTIOTHEHHS
SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUS NPUPOIHOTO PABHOBECHS, OCO3HAHUA HEOOXOIMMOCTH
OEpe’)KHOTO OTHOIICHHUA K TMPUPOJE U CBOEMY 3JI0POBbIO, a Takke MpUOOpPETeHUs OIbITa
WCIOJIb30BAHUS MOYUYEHHBIX 3HAHUUN JIJIS1 IPUHATHUSI TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBS3aHHBIX
C XUMUYECKUMU SIBJICHUSIMH.

B yuebGHOM mutane cpemnero oOmiero oOpa3oBaHus TpeaMeT «XuMus» 0a30BOro ypOBHS
BXOJMT B COCTaB MpeAMETHOM o0nactu «EcTecTBeHHO-Hay4YHbIE PEAMETHI».

OO01iee 4yuciIO 4YacoB, OTBEAEHHBIX ISl U3y4EHUS XUMUHU, Ha 0a30BOM YpPOBHE CPEIHETO
obmero oopa3oBanus, cocrapisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenmo), B 11 kimacce —
34 gaca (1 yac B HezemO).
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COIAEPKAHUE OBYYEHUA

Teopernyeckue 0CHOBbLI XHMMHUH

XuUMUUECKUi  2meMeHT. ArtoM. Snpo aroma, M30TONBL  DIEKTPOHHAas  00OJOUKA.
DHepreTuyeckre YpOBHH, HMOAYPOBHH. ATOMHbBIC opOuTanu, S-, pP-, - anementsl. OCOOCHHOCTH
pacnpeneneHusl AIEKTPOHOB MO OpOMTAIAM B aroMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpalys aTOMOB.

[lepnomnueckuit 3akoH u Ilepmonnueckass cucrema XumMu4yeckux osmeMeHtoB JI. U
MenneneeBa. CBsi3b epHOANYECKOTO 3akoHA U [leproauueckoil cucTeMbl XUMUUYECKUX JIEMEHTOB
J. W. MengeneeBa ¢ COBPEMEHHON TEOpPHEHl CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB IO IPyNIaM 1
nepuoaaM. 3Ha4eHHUE NMEPUOANYECKOTO 3aKOHA B Pa3BUTHUU HAyKH.

Crpoenue BemiecTBa. XuUMHUYECKas CBS3b. Buabl XUMHYECKOM CBA3M (KOBaJEHTHAs
HEeMnoJisipHasi W TOJspHas, HOHHAas, MeTajulnueckas). MexaHu3Mbl 00pa30BaHHS KOBAJEHTHOU
XMUMHMUYECKON CBsI3U (OOMEHHBIM M JOHOpPHO-aKUENTOpHbIN). BomopoaHnas cBs3b. BaneHTHOCTH.
OnexrpooTpunareabHOCTh. CTeneHb OKucieHus. VIOHbI: KaTHOHBI M AHHOHBI.

BemecTtBa MONEKYISIpHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BemleCcTBa. THIMBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBAa BEHIECTB OT THIIA
KPUCTAIINYECKOU PEIIETKH.

[lIonatne o nucnepcHeIX cucreMax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOpPbI. MaccoBast 10
BEILlECTBA B PACTBOPE.

Knaccudukanus HeopraHM4ecKux coenuHeHuil. HoMeHknarypa HEOPraHMYECKHUX BEIIECTB.
['eneTnyeckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAINX K PA3JIUYHBIM KJ1accaMm.

Xumuyeckas peakius. Knaccuukanuss XMMHUYECKMX peaKIUil B HEOPraHMYECKOW H
OPraHMYEeCKOM XUMHHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHs U IPEBPALCHUS
SHEPIrUH NPU XUMUYECKUX PEAKIUAX.

CxopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3dMuYHbIX (akTopoB. OOpaTHUMbIe pPEaKIHH.
Xumnueckoe paBHoOBecue. @DakToppl, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHSI.
[Tpuniun Jle [larenbe.

Onexrponutuyeckas auccorumanus. CuiibHble U ciabble 3ekTponuThl. Cpeaa BOAHBIX
pacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaJIbHAsA, IIEJIOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCHEpUMEHTAIbHBIE METOJbl HW3YYEHHs BEIIECTB W HX MPEBPALICHUN: JIEMOHCTpaLUs
tabmun «llepuonmyeckass cucremMa xumuueckux osaemeHToB [[. WM. MenaeneeBay, uzyueHue
MoJiele KpPUCTAJUIMYECKUX pPemETOK, HaOIIoqeHne U ONHMCAHWE JIEMOHCTPAIlMOHHBIX U
1abopaToOpHBIX OMNBITOB (pa3io)keHHWE TMEepPOKCHIa BOAOPOAa B MPHUCYTCTBUH KaTaau3aTopa,
ONPENIETICHUE Cpelbl PACTBOPOB BEILIECTB C IOMOUIBIO YHHUBEPCAIBHOIO HHAMKATOpa, PEaKLHH
MOHHOTO OOMEHa), TpPOBEACHHE NPAaKTUYECKOM pabdoThl «BnusHue pa3nuyHbix (GakTopoB Ha
CKOPOCTbh XUMUYECKOHN peakum».

Pacuétnrle 3amaun.

Pacuérel 0 ypaBHEHMSIM XHUMHYECKUX PEAKIMil, B TOM YHCIIE TEPMOXUMHYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAaHUEM MOHSITHS «MACCOBAs J10JI BEILIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonoxenune HemeramioB B Ilepuoaudeckoil cUCTEME XMMUYECKHUX DIIEMEHTOB
J. W. MenzneneeBa U OCOOEHHOCTH CTpPOEHHUS aroMoB. (DHU3MUECKHE CBONCTBA HEMETAJLIOB.
AnoTpomnus HeMeTaJlIoB (Ha mpuMepe KUcIopoa, cepbl, ocdopa u yriepoaa).

XUMHUECKUe CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajloreHoB, cephl, a3oTa, (ocdopa,
yraepoJia U KpeMHHs) U UX COCIUHEHUH (OKCHJIOB, KHCIOPOACOJAEPIKALIMX KHCIOT, BOJOPOAHBIX
COEIMHEHUN).

[IpuMeHeHrEe Ba)KHEUIINX HEMETAJUIOB U UX COCTUHEHUM.

Meramnel. [lonoxenne MeraiuioB B Ilepuonnueckoit cucreMe xuMuueckux aemeHTos 1. U.
MenneneeBa. OcoOEHHOCTH CTPOEHHUS OSIEKTPOHHBIX 000JI04eK aroMoB MeTauioB. OOmue
¢u3nyeckue cBoiicTBa MertayuioB. CIUIaBbl METAJUIOB. DJNEKTPOXMMUYECKMH psAJ HarpsDKEHUH
METAJIJIOB.
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XUMHUYECKUE CBOMCTBA BAXKHEWUIIMX METAJUIOB (HATpUif, Kaiuii, KaablUi, MAarHuu,
ITIOMUHUN, LIMHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOm1re cnocoObl mosryyeHus MeTaiioB. [lpuMeHenne MeTanioB B OBITY U TEXHHKE.

DKCepUMEHTAIbHBIE METO/IbI U3YUCHHS BEIIECTB U UX MPEBPAIICHUI: U3ydeHUE KOJUICKIIUU
«MeTtanel U CIUIaBb», 00PA30B HEMETAIJIOB, PEILICHUE SKCIIEPUMEHTANIBHBIX 33134, HAOII0CHIE
U OINHCAHUE JEMOHCTPALIMOHHBIX U JA0OpPAaTOPHBIX OIBITOB (B3aMMOJEHCTBHE THUIPOKCHIA
QITIOMHUHUSA C PACTBOPAMH KUCJIOT U IIEJIOUEH, KaY€CTBEHHBIC PEAKIIMKM HA KATUOHBI METAJIOB).

Pacuérneie 3anaun.

Pacuérel macchl BemecTBa Wi 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKIUH BEUIECTB, Pacu€Thl Macchl (00bEMa, KOIMYeCTBA
BEIIECTBA) POJYKTOB PEAKIIMH, €CIH OJHO U3 BEILIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B oOecCre4eHUH SKOJOTUYECKOM, SHEPreTUYECKON M MUIEeBOM Oe30MacHOCTH,
pa3BUTHU MeIUUUHBL. [IoHITHE O HAyYHBIX METOJAX MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIUMI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBIIIUIEHHOTO TOJYYE€HUSI BaKHEUITUX
BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEpPUATIOB: BAKHEHIINME CTPOUTEIbHBIE MAaTEpHUalbl,
KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpacKdh, CTEKJIO, KepaMHKa, MATepUaJIbl Il DJIECKTPOHUKH,
HaHOMAaTepPUaJIbl, OPraHUYECKUE M MUHEPAIbHBIC YIOOpEHHS.

XuMHUsS M 3[0pOBbE YEIOBEKA: MpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX Mpenaparos,
npaBuiia 6€30TaCHOTO UCTIOIB30BaHMUS MPENapaToB OBITOBON XUMHH B TIOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpenMeTHbIX CBsI3el NpHU M3ydeHUU OO0IIel U HeopraHudeckod xumuu B 11
KJIacCe OCYILECTBIISETCS Yepe3 UCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUHN, TaK U
MTOHSATUH, SBJIIOIINUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKIIA.

OO01ue ecTecTBEHHO-HAayYHbIE MOHSATHS: HAay4HbIN (DaKT, TMIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, KiIaccu(puKanus, TI[EePUOJUUYHOCTh, HAOMIONEHUE, JKCIEPUMEHT, MOJICIHPOBAHUE,
WU3MEpPEHHUE, SABIICHUE.

®dusnka: marepus, HSHEPrus, Macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaaMoOaKTUBHOCTh, MOJIEKYNla, SHEPreTUYECKUH ypOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSIHHE BelllecTBa, (PM3NYECKUE BEIHUMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MmuHepabl, rOpHbIE TOPO/IbL, TIOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosmorus: XuMHUYECKass MPOMBINIUIEHHOCTb, METAJLUIYprus, IPOU3BOJICTBO CTPOUTEIIBHBIX
MaTepHuaos, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MULIEBast MIPOMBIIIEHHOCTb,
(dapMarieBTUYECKas MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaT€prasoB, 3JIEKTPOHHAs TPOMBIIIEHHOCTb, HAHOTEXHOJIOT U H.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VYJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS OOYJaIOMUMUCS POTPAMM
cpennero oOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U TpeaMeTHbIM). Haydno-
METOJIMYECKON OCHOBOM I pa3padOTKU IIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS MPOTPAMM CPETHETO
o0m1ero 00pazoBaHus ABISICTCSI CHCTEMHO-IESTSIILHO CTHBINA TIOIXO/T.

B cootBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM TIOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pPE3yNbTaTOB OCBOCHMS IpeIMeTa «XUMUS» HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHUsS BbIJIEIECHbI
CJIEAYIOLIUE COCTABIIAIOIIKE:

e OCOo3HaHue OOy4alOUMMUCS POCCHUUCKOW TpakIaHCKOW HWICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U CAMOOTIPEIETIEHUIO;
HaJIM4ue MOTUBALUU K O0Y4YEeHHUIO;
LIEJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXICHMH JMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaguIiii 0a30BOM HAYKU XMUMMUH;

® TOTOBHOCTh U CIIOCOOHOCTh OOY4YaloOlIUXCS PYKOBOJCTBOBAaTbCS B CBOEH JI€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKaMH, NPUCYIIUMU IIEJIOCTHOW CHCTEME XUMHUYECKOTO
00pa3zoBaHUs;

® HaJM4Me MPaBOCO3HAHUS SKOJOTMYECKON KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
KU3HCHHBIC TUTaHBL.

JIndHOCTHBIE Pe3yIbTAaThl OCBOCHUS MpeaMeTa « XUMUS) JOCTUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCIIUTATENIbHOM JI€ATENbHOCTH B COOTBETCTBHM C TYMAHUCTUYECKHMMH, COIIMOKYIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM U HJeajlaMd POCCHHCKOTO Tpa)KJaHCKOTO O0OIecTBa,
NPUHATHIMU B OOLIECTBE HOpPMaMU M TNpaBUJIAMH TOBEIEHUS, CIOCOOCTBYIONIMMH Ipolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00y4YaIOITUXCS.

JInuHOCTHBIE pE3YJAbTaTbl OCBOCHHUS IMpeaMeTa «XUMHUS» OTpakaloT Cc(HOPMHUPOBAHHOCTh
OTIbITA MO3HABATEIBHON U MPAKTHUECKOW NEATENIbHOCTH 0OYyUYaIOUIUXCS M0 peain3allui MPUHATHIX B
oOuiecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIUTAHMS .

- OCO3HAHUA 00YUYaAIOUIUMUCS CBOMX KOHCTHTYLIMOHHBIX ITPaB M 00S3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPaBOTIOPSIIIKY;

- MPEICTABIEHUS O COLIMATIBHBIX HOPMAX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOMN NESATEILHOCTH IPU CO3AAHUU YUE€OHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U [T03HABATENIbHBIX 3a]1a4, BHITOJIHEHUU XUMHUYECKUX AKCIIEPUMEHTOB;

- CMOCOOHOCTH MOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbl APYruX IpU
aHaJlM3e pa3IUYHbIX BUJIOB YU€OHOU IS TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

- IICHHOCTHOTO OTHOIIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEINI0 OTEYECTBEHHON XUMUMU;

- YBaXEHHUs K Tpolleccy TBOpUECTBAa B OONACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHS] XUMHH,
OCO3HaHHS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJabTaT AJUTENbHBIX HAOMIONEHUH, KPOTIOTJIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSHHOTO TPyAa YUEHBIX U MPAKTUKOB;

- MHTEpeca W MO3HABaTeJIbHBIX MOTHMBOB B MOJYYEHUH U TOCIEAYIOIIEM aHaiau3e HWH(opMaiuu o
NIEPENOBBIX JIOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

- HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEACHHUS;

- CHOCOOHOCTH OLIGHUBATh CUTYallUH, CBSI3aHHBIE C XWMHUYECKUMHU SIBICHUSMH, U TPUHUMATH
OCO3HaHHbIE PEIIEeHHs, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH ¢ O3ULIMI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIIEACTBUI 3TUX MOCTYIKOB;

4) popMupOBaHUSs KYJIbTYPbI 310POBbS:

- IOHUMAaHUs EHHOCTEH 3710pOBOro M 6e30macHOro odpasa KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOULIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 370POBBIO;

- coOmoneHns mpaBmil 0e30MacHOr0 OOpaIlIeHUsl C BEIIeCTBAaMHU B OBITY, TIOBCEIHEBHOW >KU3HU U B
TPYAOBOM JEATEIBHOCTH;
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- MOHUMAaHMsI LEHHOCTU IPAaBUJ HMHIMBUIYAIbHOIO M KOJUIEKTUBHOIO OE€30I1aCHOTO IMOBEACHUS B
CUTYaLUsIX, YrPOXKAIOIIMX 340POBBIO U JKU3HU JIOIEH;

- OCO3HAHMSI IOCJIEACTBUM U HENPUATHS BPEIHBIX NPUBBIUEK (YIIOTPEOIEHUS AJIKOT0JIsl, HAPKOTHKOB,
KypeHus);

5) Tpy10BOro BOCIMTAHMSA:

- KOMMYHUKaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIBCKONW AEATEIBHOCTH, OOIECTBEHHO
I10JIE3HOM, TBOPUECKOU U APYrUX BUJAX JACSATEIbHOCTH;

- YCTAHOBKHU HA aKTUBHOE YYaCTUE B PEIICHUU MTPAKTUYECKUX 3a]ad COLIMAJIBbHOM HAIIPaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

- MHTEpeca K NPaKTHYECKOMY HM3YYEHHIO Mpo(ecCHii pa3inMyHOrO Poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEAMETHBIX 3HAHUM M0 XUMUU;

- YBO)XEHUS K TPYLY, JHOIIM TpyJa U pe3yibTraTaM TPyI0BOH AeATeIbHOCTH;

- TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY WHIWUBHUIYAJIbHOW TpaeKTOpuH 0Opa3oBaHusA, Oymyiiei
npodeccun U peanus3alii cOOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3x0/10rMYECKOro BOCIIUTAHUS:

- HKOJIOTMYECKH 11€JIECO00Pa3HOTO OTHOLIEHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

- TIOHHMMaHUs DIO0ATBHOTO XapakKTepa OSKOJOTMYECKHX MpoOsieM, BIMSHUS OSKOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBLHOM CPEIbI;

- O0CO3HaHUS HEOOXOIMMOCTH HCIIOJIb30BaHUSI JOCTHM)KEHUH XHMHUU Ui pELIEHUS BOIPOCOB
palMOHaIBLHOTO MTPUPOIOTIONH30BAHNUS;

- aKTMBHOTO HENPUATHS NEHUCTBHN, MPHUHOCSIIMX BpPEJ OKPYKAIOLIEH NPUPOIHON cpene, YMEHMs
MIPOrHO3UPOBAaTh HEOIATOMPUITHBIE IKOJIOTMUECKUE MOCIEICTBUS MPEAPUHIUMAEMbIX JEHCTBUN U
MpeIoTBpallaTh UX;

- HAJIMYUS Pa3BUTOrO SKOJOTMYECKOTO MBIIUIECHUS, SKOJIOTUYECKON KYIbTYpPBI, OIBITA IEATEIBbHOCTH
9KOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B  II03HABATEIBHOM,
KOMMYHHUKATHUBHOW W COLIMAJIbHOW MPaKTHKE, CIIOCOOHOCTH M YMEHHS AaKTUBHO IMPOTHUBOCTOSITH
UJICOJIOTHH XeMohooun;

7) HUEHHOCTH HAYYHOI0 NMO3HAHUS:

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIECTBEHHON MPAKTHUKHY;

- MIOHUMAaHUS CeUU(PUKN XUMUU KaK HayKH, 0CO3HAHUS €€ posiu B GOPMUPOBAHUU PALMOHATIHLHOTO
HAy4YHOTO MBIIIJICHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpYyXalolleM MHpEe KaK o
€IMHCTBE MPHUPOJBI U YEJIOBEKA, B MIO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH U pelleHuu Ipoodiaem
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS,

- yOexaEHHOCTH B 0cC000H 3HAUMMOCTH XUMHUHU Ui COBPEMEHHON IMBWIM3AllMM: B €€
T'YMaHUCTHYECKOW HAIMpaBIEHHOCTH W BaXXKHOM pOJIM B CO3JaHUU HOBOH 0a3bl MaTepuaIbHOM
KYJBTYpbI, PEIICHHH [OOANbHBIX MPOOJIEM YCTOWYHMBOIO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUYECKOM, MUIIEBOI U SKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEAUILIUHBI, 00eCTIeYeHUN
YCIOBUH YCHEIIHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOM KU3HHU KaKI0TO YjIeHa 0OIIECTBa;

- €CTECTBEHHO-HAayYHOI I'paMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB MO3HAHMS, UCIOIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH UCHOJb30BaTh TOJy4aeMble 3HAHHUS U1 aHalu3a |
OObsSICHEHUS ABJICHUN OKPYKAIOIIET0 MUpPa M MPOMCXOJAIIMX B HEM HM3MEHEHUH, YMEHHs JeiaTh
00OCHOBaHHbIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX (PAKTOB W HMEIOIIMXCS JaHHBIX C IEJIbI0
MIOJIyYEHUS 10CTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATENIBHO HCIMOJIb30BaTh XMMHUYECKHWE 3HAHMS JJIS pelleHus MpodieM B
peabHBIX KU3HEHHBIX CUTYaUsX;

- K ITIO3HAHUIO U UCCIIEA0BATENBCKON IEATENBHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENPEephIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHUIO, K AaKTHBHOMY
MOJTy4E€HHUIO HOBBIX 3HAHUM MO XMMUU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

- UHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3UyHbIX cepax MpodhecCHoHaNbHOM AesATeNbHOCTH.
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METAIIPE/IMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO npeamera «XUMHUsS» Ha YPOBHE CPEITHETO
o0m1ero 00pazoBaHus BKIIOYAIOT:

3HaUMMBbIe JUIE  (OPMUPOBAHHS MHPOBO33PEHHsSI OOYUYAIOMIMXCA MEXAUCIUILIMHAPHBIC
(MexTpeMeTHbIE) O0IIEHAaYUYHbIE MOHATHS, OTPAXKAIOIINE LIEIOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHeIII/I(bI/IKy MCTOJOB IIO3HAHUSA, HCIHOJB3YCMbIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/IH, BCIICCTBO,
SHEPTHS, SIBIICHHUE, TPOLIECC, CUCTEMa, HayuHBIH (DaKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICNOBAHNE, HAOIIONCHIE, U3MEPCHHUE, IKCIICPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE y4eOHblE AEUCTBUA (TMIO3HABATENbHbIE, KOMMYHUKATUBHBIE, PErYISTHUBHBIE),
obecnieunBarone QGopmMupoBaHUe (QYHKIIMOHATHLHOW TPaMOTHOCTH M COLMATBHOW KOMIICTCHIIMH

00yJaroIImXxcs;

CIIOCOOHOCTD 00y4aronmxcs HCIIO/IL30BaTh OCBOEHHBIE MEXTUCITUTUTHHAPHEIE,
MHPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHbBIC IEHCTBUS B TTO3HABATEILHON U COIIMAIBHON
MIPaKTUKE.

MeranpeaMeTHble  pe3ylnbTaTbl  OTPaXalOT — OBJAJACHHE  YHHUBEPCAJIbHBIMU  y4EOHBIMU
IMO3HAaBaTCJIIbHBIMU, KOMMYHHUKATUBHBIMHU U PETYIATUBHBIMU HCﬁCTBHSIMH.

OBiajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMU /IE/iCTBUSIMM:

1) 6a3oBble JIOrHUYeCcKHUeE IefiCTBUA:

CaMOCTOSITEIFHO  (OPMYIMPOBATh ¥ aKTyaJlU3UPOBaTh MPOOJEMY, BCECTOPOHHE €
paccMaTpuBaTh;

OTNPENeNATh IeH JCATEIHHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YIbTATEI ACATCIBbHOCTU C IIOCTABICHHBIMHU ILCIAMU,

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOI'O MBIINIJICHUA — BBIACIITH
XapaKTepHble TPHU3HAKK TOHATHM W  yCTaHABIMBATH HMX  B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS JIsI OOBSICHEHUS OTNICNHHBIX (DAaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITACCH(PUKAIIUN BEIIECTB M XUMHUECKUX PEAKIIHIA;

YCTaHABIWBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U MEXy N3Yy9aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXJCHUS (MHIYKTUBHBIC, NENYKTUBHBIC, 10 AHAJIIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMs] B PACCMATPUBACMBIX SBJICHHIX, (POPMYIHpPOBATH BBIBOJBI U
3aKJTIOUCHHS;

MPUMEHATh B TIPOIECCE TMO3HAHUS, HCIOJIb3yeMble B XMMHU CHUMBOJIHMYECKHE (3HAKOBBIC)
MOJIeNI, TPEe0OPa30BBIBATh MOJEIBHBIC IMPEACTABICHUS — XMMHYECKUH 3HaK (CHMBOJI) AJIEMEHTA,
XuMudeckas GopMmylia, ypaBHEHHE XUMHUUECKON peaklui — PH PEIICHUH YYeOHBIX MTO3HABATEIbHBIX
W TPAKTHYECKUX 3a]a4, NPUMEHATH HA3BaHHBIC MOJICIbHBIC NPEICTABICHUS IS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIUH.

2) 6a30Bble HccJen0BaTeIbCKUeE AeCTBUA:

BJIa/IETh OCHOBAMH METOJIOB HayYHOT'O TIO3HAHMSI BELIECTB U XUMUYECKUX PEAKIIUN;

dbopMmynupoBarh I[eTM W 3aJadd  HMCCIEAOBaHUS, HCIOIB30BaTh IIOCTaBJICHHBIE U
CaMOCTOSITENIBHO C(POPMYITHPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMUPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

BJIQJIETh HABBIKAMHM CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U TPOBENCHUS YYCHUUYECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHUS HaOIonaTh 3a XOJIOM IIPOIECCa, CAMOCTOSITEIHLHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (OopMyIHpoBaTh OO0OOIIEHHS U  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIEAOBAaHHUs, COCTaBISATH OOOCHOBAHHBIM OTYET O MPOJECIAHHON
pabore;

MPHOOpPETaTh OMBIT YICHUYECKOW MCCIIEI0BATENbCKON U MPOEKTHON EATENbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad,
MIPUMEHEHHIO PA3JIMYHBIX METOJ0B IMO3HAHMUS.

3) pabora ¢ nndopmanueii:

OpUEHTHPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MH(MOpPMALUK (HAYYHO-TIOMYNISApHAs JIUTEparypa
XUMHYECKOTO COAEpIKaHMs, CIpaBOYHBIE TOCOOMsS, pecypchl VIHTepHETa), aHAIM3UPOBAThH
nHGOPMAIUIO PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS, KPUTUIECKH OIICHUBATh €€ J10CTOBEPHOCTh
Y HETIPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochkl W TMPUMEHSITh pa3IUYHbIe METOJIbl TpH TIOMCKE H OTOOpe
nHbOpMaIK, HEOOXO0IUMOH [Tl BHITTOTHEHUS YIeOHBIX 3a7a4 OMPEIEIEHHOTO THIIA;
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npuoOpeTaTh OMBIT HCHONb30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (GopMy mpeacTaBieHuss HHGOPMAIMU (CXEMBI,
rpaduKy, TuarpaMMebl, TaOIULBL, PUCYHKH U IPYTHE);

HCII0JIb30BaTh HAYYHBIH A3bIK B KaUE€CTBE CPEACTBA MPHU paboTe ¢ XUMUYECKON MHPOpMaLKEH:
NPUMEHSTh MEXIpeAMETHbIe ((PU3NYecKne W MaTeMaTH4YeCKHe) 3HAKH M CHMBOJBI, (HOPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

HCI0JIb30BaTh U IIPE0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIVISAHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH /1€ICTBUAMM:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KJaeMOW TEMbl B XOJ€ AMAIOra W/WIH JUCKYCCHUH,
BBICKAa3bIBaTh UJieU, (POPMYIINPOBATh CBOM IPEIOKEHUSI OTHOCUTENILHO BBIIIOJIHEHUS MTPEJI0KEHHOM
3a/1auu;

BBICTYNaTh C TMpPE3E€HTAlUeil pe3yJabTaTOB I103HABATEIBHON JAEATEIbHOCTH, IOJTYYE€HHBIX
CaMOCTOSITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUH XMMHUYECKOTO IKCIIEPUMEHTA,
MIPaKTUYECKOM paboThl MO HCCIEJOBAHMIO CBOMCTB M3Y4ae€MbIX BEIECTB, pealu3aluu y4eOHOTO
npoekra U (GOpMYIUPOBATh BBIBOABI 10 pe3yiabTaTaM MPOBEAEHHBIX MCCIEI0BaHUN IMYyTEM
COMIACOBAHMUSI MO3ULIUH B XOJI€ 00CYKIEHUS 1 0OMEHAa MHEHUSMU.

Osgi1aieHUe YHHBEPCAJIbHBIMH PeryIsiTHBHBIMH e CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBJISATh CBOIO II03HABATENbHYIO JESTEIbHOCTD,
ompeznensiss e€ LeNu U 3aJa4d, KOHTPOJIMPOBATh W IO Mepe HEoOXOAMMOCTH KOPPEKTUPOBATH
MpeiaraeMblii  aITOPUTM JEMCTBUIA TNpU BBHIIOJTHEHUM Y4YEOHBIX M HCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Hambosiee 3(PPeKTUBHBIN crocod MX pelieHHs C y4ETOM IMOJIydYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTU HAa OCHOBE CaMOAHA/IN3a U CAMOOLICHKH.
INPEAMETHBIE PE3VYJ/IbTATbBI

[TpenmeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «O0mas 1 HeopraHudeckast XUMUsD OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUNA: O XHMHUYECKOW COCTAaBIISIONICH €CTECTBEHHO-HAyYHOM
KapTHHBl MHpA, POJM XHUMHU B TO3HAHUM SBJICHUH NPHPOABI, B (OPMHPOBAHWU MBIIIJICHUS H
KYJIBTYpBI JIMYHOCTH, €€ (QyHKIIMOHAILHON IPaMOTHOCTH, HEOOXOAMMOH JUTS PELICHNUS IPAKTUIECKUX
3a71a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOUICHUS K CBOEMY 3/10POBBIO U IIPHPOIHON CpEE;

BJIaZICHUE CHCTEMOM XMMHMYECKHX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOMOJIATAONINE MOHSATHS
(XMMHUYECKUIl AIIEMEHT, aToM, M30TOI, S-, P-, d- ANMEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJICKYIa,
MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb, IEKTPOOTPULIATEIBHOCTh, CTEIICHb OKUCIICHUS, XUMHUECKast
CBsI3b (KOBAJICHTHAs, MOHHAS, METAUIMYECKas, BOJIOPOAHAsS), KPUCTAJUIMYECKas pPEHIETKA, THIIbI
XUMHUYECKHX PEAKIHH, PaCTBOP, MEKTPOIUTHI, HEAEKTPOIHUTHI, ICKTPOIUTHYECKAS JAUCCOIHALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEAKLUH, XUMHUUECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHS INEKTPOIUTHYECKON auccouuanuu, nepuoauueckuii 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHHUS SHEPTUHU NPH XUMUYECKUX
peaKnusx), 3aKOHOMEPHOCTH, CHMBOJINYECKUHN SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE
B OCHOBE IOHHMMAaHHs NPHUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHUX SIBICHHH, (AKTOIOTHYECKHUE
CBEJICHUS O CBOWMCTBAaX, COCTaBe, IIOJy4CHUHM U OE30MaCHOM WCIIOJIb30BAaHUU BAXKHEHIINX
HEOPraHW4YeCKUX BEIIECTB B OBITY M MPAKTHUECKOM NEITEILHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIE NMPU3HAKU MOHSATHH, YCTaHABIMBATh MX
B3aMMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUN HEOPTaHUUECKUX BEUIECTB U
UX IpeBpalleHuii;

c(OPMHPOBAHHOCTh YMEHMH HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHUS
(dopMyn BellecTB M ypaBHEHUH XUMUUECKUX peaklui, cucremarndyeckyto HomeHkiatypy (IlUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTAEIBHBIX HEOPraHMYECKMX BeUIeCTB (YrapHbIM TIa3, YIJIEKUCHbIH Tras,
aMMMaK, TaiméHas u3BeCTh, HerauéHas U3BeCTh, MUThEBask COAA, MUPUT U IpyTue);

c(OPMHPOBAHHOCTh YMEHHMH OIpENeNsiTh BAJCHTHOCTb M CTENEHb OKHCICHHMS XHMUYECKHX
SNIEMEHTOB B COEJMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON CBSA3M (KOBAJEHTHAas, MOHHAs,
MeTaJUIMYeCKas, BOAOPOJAHAS) B COEAMHEHMSX, THUIl KPUCTAUIMYECKOM pEImETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJIEKYIISIpHAas, HOHHAs, METAJNINYeCcKas), XapakTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEMHEHU;
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c(OpPMHPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPHHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB 10
X COCTaBy K ONpEACIEHHOMY KiacCy/Tpylie COEIUHEHUH (IpOCThle BEIIeCTBA — METAUIBl U
HEMETaJUTbI, OKCUJIbI, OCHOBAHMSI, KUCIIOTHI, aM()OTepHBIC THIPOKCH/IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICH Meproanueckoro 3akona /1. M. Menneneesa u
JIEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEepPHU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHTOB 1-4 mepuonoB Ilepuoanueckoit cucreMbl xumudeckux snementoB [[. M. Mennaeneesa,
UCIOJB3YsS MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOHUTAIHM», «IHEPIETHUCCKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM IO MEepHojaM Hu
rpynnam [lepuonnyeckoit cuctemel xumuyeckux uieMeHToB [l. . Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYCCKHE CBONCTBA
HEOPraHMYECKHUX BEIECTB Pa3IMYHbIX KJIACCOB, NOATBEPKIAATh CYILIECTBOBAHNE T€HETUYECKON CBA3H
MEXy HEOPTaHMYECKUMHU BEIECTBAMHU C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKHX
pEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XMUMHUYECKHE PEAKIUU 10 Pa3TuIHbIM
MpU3HaKaM (YHCIy M COCTaBYy pearupyrolux BEIIECTB, TEIIOBOMY YPQEKTy peaklnu, U3MEHEHHIO
CTETEHEW OKUCIICHUS 2IEMEHTOB, 00paTUMOCTH PEAKIINH, YUACTHIO KaTalln3aropa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTAaBISATH YPAaBHEHHUS PEAKIMA Pa3IMYHBIX THUIIOB, TOJHBIC U
COKpamI¢HHbIC YpaBHEHUS PEaKIMii HOHHOTO 0OMEHA, YYUTHIBAsl YCIOBUS, TTPU KOTOPHIX 3TH PEAKITUN
UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEaKIMH, MOATBEPKIAIONINEe KaueCTBEHHBIH COCTaB
pPa3IUYHBIX HEOPTaHWYECKHX BEIIECTB, PACTO3HABATh OMBITHHIM MyTEM WOHBI, MIPUCYTCTBYIONIHE B
BOJIHBIX PACTBOpPAX HEOPTAaHHMUECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCca ATUX PeaKIIMii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
pa3nuYHbIX (aKTOPOB; XapaKTep CMEIEHUs XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEIITHETO
BoznerictBus (mpunnun Jle [Hlatensbe);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXkKallhue B OCHOBE
MPOMBIIIIEHHOTO  TIOJYy4YeHHUsI CEpHOM KHUCIOTHI, aMMHaka, a Takke C(OPMUPOBAHHOCTD
MpeacTaBlIeHud 00 OOUMX HAyYyHBIX HPHUHIMIAX K HKOJOTHYECKHX MpodiieMax XUMHYECKOTOo
MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS C WCIIOJIB30BAHUEM MOHSATHS «MaccoBast
JI0JIsl BEIlleCTBa B PACTBOPE», OOBEMHBIX OTHOILICHHM Tra3oB MPU XUMUYECKUX PEaKIUsAX, MacCChl
BEIECTBA WM 00bEMA ra30B MO0 M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WM 00bEMY OJIHOTO W3
YYacTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO 3(pdekra peakui Ha OCHOBE 3aKOHOB COXpPaHEHUS
Macchl BEIIECTB, MPEBPAILICHUS U COXPAaHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHMI COOMIONAaTh NpaBHiIA MOJB30BAHUA XUMHUYECKOW MOCYIOW U
nmabopaTtopHbIM O0OpYIOBAaHUEM, a TAKXKE IMpaBHia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XMMHUECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh, yYMEHUN MJIAHUPOBATH M  BBINOJIHATH XUMHYECKHH AKCIIEPUMEHT
(pasnokeHue Mepokcuaa BOJAOPOJA B MPUCYTCTBUU KaTalIM3aTropa, OIMpeesieHue Cpelbl PacTBOPOB
BEIECTB C MOMOIIbI0 YHHUBEPCATHHOTO WHIMKATOPA, BIMSHHE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTH
XMUMHYECKOU peakIny, peakllui HOHHOTO 0OMEeHa, KaYeCTBEeHHbIE PeaKkIuu Ha cynb(daT-, kKapOoHaT- u
XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]a4 10 Temam «MeTauib» 1
«Hemerannel») B COOTBETCTBMM C TMpaBWJIAMH TEXHUKH O€30MACHOCTH TpU OOpaIleHud ¢
BEIIECTBAMU U  J1a0OpaTOpHBIM OOOpYIOBaHWEM, TPEACTABIATH PE3YNbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKucy ypaBHEHUI COOTBETCTBYIOIIUX peakiuuil U GOpMYTUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX pPE3YJbTaTOB;

c(OpMHPOBAHHOCTh YMEHUH cOOMI0ONATh MPaBUiIa SKOJOTHYECKHU 11€71€CO000Pa3HOTO MOBEACHUS
B OBITYy W TpPYIOBOH [EATENHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBbS U OKpYXKAIOMICH
MPUPOJHOM Cpenbl, O0CO3HaBaTh OMACHOCTb BO3JACHCTBUS HA KUBbIE OPraHU3Mbl ONpPENEIEHHBIX
BEIIECTB, MOHMMasi cMbicn mokasarens [IJIK, mosicHITh Ha mpumepax CHocoObl YMEHBIICHHUS U
MpeI0TBpalIEHUS ux BpPEIHOTO BO3JIEHCTBUS Ha OpraHu3m YyeJoBeKa.
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KoJsinuecTBO 4acoB 0P
Ne HaumeHoBaHMe pa3iesioB U TeM
/m IporpaMmsl cero KonTpoabsusie | [IpakTnyecku
P padoThI e padoThI
Pasnen 1. Teoperuveckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii
11 3akoH u I[lepuoanueckas cucrema 3
XUMHUYECKUX emeHToB /. U. bubmmorexa
MenneneeBa [TOK
12 Crpoenue BeniecTBa. MHOrooopasue 4 I.t;gji/r/uTvschoo
BEIIECTB 7
1.3 XUMHUYECKUE PEAKIINH 6 1 1
Wroro mo pazneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 MerTasibt 6 1 BHGIHOTEKA
2.2 Hemertannsl 9 1 1 [IOK
23 CBs13b HEOPraHUYECKUX U 5 https://myschoo
' OpPraHNYECKHUX BEIIECTB I.edu.ru/
Hroro no pazneny 17
Paznea 3. XumMus u ;Ku3HbL
bubnuotexa
3.1 XUMUS U )KU3HB 4 ﬁg?[ /myschoo
|.edu.ru/
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 110 34 2 3
I[TPOT'PAMME
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Kosunue
1‘3‘121 Tema ypoka CTBO fllf;‘?eﬂl/lﬂ 0P
4acoB
Pa3nen 1. Teoperuueckue ocHOBbI xumuu (13 yacos)
111 XUMUYECKUH dIIEMEHT. DIIEKTPOHHAS KOH(PHUTypaIus 1
aTOMOB.
1.2.2 I[ICXD JI. 1. Menpeneena. 1
133 3aKOHOMepI;IOCTI/I M3MEHEHHS CBOMCTB XD U UX 1
COEMHEHUH 10 TPyIMIaM U eprojIaMm.
144 Crpoenue BemniecTra. XUMHUECKas CBSI3b, €€ BUJIBI. 1
155 BanenTtHocTh. DnekTpoorpunareabHoCTh. CTeneHb 1
OKHCIICHUSL.
16.6 [TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE 1 1
KOJIJTIOUHBIC PACTBOPHI.
177 I'eneTnyeckas cBSI3b HEOPraHUUECKUX BEIIECTB 1 bu6motexa IOK
pa3IMYHBIX KJIACCOB https://myschool.edu.r
188 Knaccmbnxaumz XUMHUYECKHUX pefuqmﬁ B 1 U/
HEOPraHMYeCKON W OPraHUIeCKOM XUMUMU.
199 CxopocTth peakiuu. OOpaTuMble peaKkInH. 1
XUMHUYECKOE PABHOBECHUE
110.10 Ilpakmuueckas paboma Ne 1. «Brusinue paznuunvix 1
Ghaxmopos Ha cKOPOCMb XUMUHECKOU PeaKyuu»
11111 Onexrponutnueckas nuccounanus. [lonstue o 1
BOZIOpOTHOM TIoka3atesne (PH) pactBopa.
112 12 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUY. 1
[TonsiTre 06 anekTposnze
113.13 Konmponvnaa paboma no pazoeny 1
«Teopemuueckue 0ocHOGbl Xumuu
Pasznen 2. Heopranuveckasi xumus (17 yacon)
b 14.1 Mertamnel, ux noygoxenue B [ICXD /1. U. 1
MenieneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB.
b 152 CmnaBbl METaJLIoB. DIEKTPOXUMUYECKUH PsiT 1
HaIpsHKEHUH METaJUIOB
b 16.3 XI/IMI/I‘IGCKI/}’G CBOMCTBA BAKHEUIINX METAJJIOB U UX 1
COEIMHEHU N
XUMHUYEeCKHE CBOCTBA XpOMa, MEIH U UX but6miorexa [IOK
R.17.4 JO——— 1 https://myschool.edu.r
b 18.5 XI/IMI/ILIGCKI/EG CBOMCTBA LIMHKA, KeJe3a U UX 1 =
COEIMHEHU N
b 19.6 IIpakmuueckas paboma Ne 2. "Pewienue 1
9KCNEepUMEeHManbHulX 3a0ad no meme «Memannvl»"”
b 20.7 Hewmerannsl, ux nonoxenue B I[ICXD /1. U. 1
MenieneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB
2.21.8 Pu3nyecKue CBONCTBAa HEMETAIIOB. AJTIOTPONIHS 1
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HEMETAJIJIOB.
0299 XI/IMI/I‘-IGCKI/}'C CBOICTBA TAJIOTEHOB, CEPHI U UX 1
COCTMHCHUH
b 23.10 XI/IMI/I‘-IGCKI/\IJG CBO¥iCTBa a30Ta, pocdopa u ux 1
COCITUHCHUI
b 2411 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA yIJiepoaa, KPEMHHS U UX 1
COCITUHCHUI
D 2512 I;I;I;I\;i};};;e BOKHCHIIMX HEMETAJIJIOB U UX !
D 26.13 O06o001meHre 1 CHCTEMaTH3aIs 3HAaHUH 110 TeMe 1
«HemeTaniby.
b 9714 Ilpakmuueckas paboma Ne 3. « Pewenue 1
9KCHepUMeHmanbHulx 3a0ay no meme "Hememannvt"»
b 2815 Konmponvnaa paboma no memam «Memannwvt) u 1
«Hememannwvy
0 29 16 I(;I:I?f;;l;{:ll:ewne M OpraHn4YeCKHe KHUCJIOTHI U 1
b 3017 AMdoTepHbIE HEOPTAaHNYECKHE U OPTaHUYECKHE 1
COCTUHCHHS.
Pasnea 3. Xumus u ;ku3Hb (4 yaca)
3311 Ponp xumun B obecricueHNN 0€301MacHOCTH KH3HU 1
YyeJoBeKa
3.32.2 OOmue HaydHbl€ IPHUHLUIIBI TPOMBIIIEHHOTO 1 lﬁt?g/p;xe;éﬁoggé
TTOJTYYCHHS BaXKHBIX BEIIIECTB u'ru/_ ,
3.33.3 UenoBek B MUpE BEIIECTB U MaTepHAJIOB 1 ==
3.34.4 XUMUS U 370pOBbE YEIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

MyHununansHoe 001eo0pa3oBaTeNbHOE YIPESKICHUE
«bonorosckas cpeanss 001eo0pasoBaTebHAS KO

YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3SATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYUEHUKA
Xumus, 11 knace/ T'abpuensa O.C., Mocksa, «IIpocsemienuey, 2021

METOAUYECKUE MATEPUAJIbBI J151 YUUTEJIA

1. O.C.I'abpuensn, [.I'.JIbicoBa «Xumus Metoanueckoe mocobrie — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011ast Xumusi B TecTax, 3ajadax,
ynpaxHenusx. 11 kmace» — M.: IIpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepe3kun, A.A.YmakoBa «Xumust 11 knacc: KonTposbHbie
U TIpOBEpOYHbIE paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I.I'JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas
kaura s yautensi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensH, ['I.JIsicoBa, A.I'Benenckast «Xumus 11 kinacc: Hacronpaas
KHHTa 7151 yautensi». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I.OctpoymoBa «3a1auu o XUMHUHU U CIIOCOOBI
ux pemenus» - M.: «Jlpoda», 2021rox.

7. B.I. lenucoBa «Xumust 11 kiacc noypoyHsi€ IIaHbl 10 y4eOHUKY
O.C.T'abpuensina, I.I".JIsicoBoit» - Bonrorpamny Yuutens 2018rop.

8. M.A.Pga6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xiace», - M.:
Ok3ameH, 2019r.

9.9. O.C.T'abpuensn, NU.I.octpoymoB «XUMHUUYECKUH IKCIIEPUMEHT B 11KoJie 11
kiace»; - M.: Ipoda. — 2019 rox.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
_ http://www.chemnet.ru I'azera «XuMust» U caiiT s yautens «5 uay Ha ypok
XUMUH
http://him.1september.ru Equnas xomtekius LIOP: ITpeaMeTHas KOIICKIHS
«XuMus»
http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4dHBIC
skcriepuMenThl: xumus. Komneknus Poccuiickoro o0mieo0pa3zoBarenbHOTO opTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickas omummnmaia NIKOJIEHUKOB 110 XUMUX
http://chem.rusolymp.ru Oprannyeckast XuMus: JICKTPOHHBINA YUISOHHK JIJIS
CpPEHEH LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JICKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpbBITBIA KOJUTSK: XUMHUS
http://www.chemistry.ru JluctaHIHOHHAS OJMMIIMAA 10 XUMHH:
TEJIEKOMM YHUKAIIMOHHBIN 00pa30BaTeIbHbINA MPOEKT
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