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IOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpPETHETO 00IIEeT0 00pa3oBaHus pa3padoTaHa HA OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS (elrepalibHOM 00pa3oBaTeIbHOM MPOrpamMMbl CPEIHErO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepanibHOM TOCYIapCTBEHHOM
obpazoBatensHOM ctanmapre COO, ¢ yuérom Konnenuuu mpenonaBanusi y4eOHOTO mpeaMeTa
«Xumus» B oOpaszoBaTenbHbIX opranusanusx Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE 00pa30BaTENbHBIC MPOrPAaMMBI, U OCHOBHBIX MOJOXEeHHH «CTpaTeruul pa3BUTHS
BocnuTanus B Poccuiickoit ®enepaunu Ha mnepuon no 2025 roga» (Pacnmopsixenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3pabOTKe MpOorpamMMbl IO XHUMHH, K ONpPEICIICHHIO OOIIeH
cTpaTeruu oOyueHHsl, BOCIIUTaHUs U Pa3BUTUS 0OyYaIOLIUXCS CPEACTBAMHU y4eOHOro mpeaMera
«Xumus» s 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIIENITYyaJIbHBIC TOJIOKCHUS
OI'OC COO o B3aMMOOOYCJIOBICHHOCTU L€, COjepkKaHus, pe3yJbTaToB OOy4eHUs H
TpeOOBaHUI K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe o00pa3oBaHUE, IOJIydaeMoe BBITYCKHUKaAMH o00meo0pa3oBaTebHOM
OpraHu3aluM, SBISAETCS HEOTHEMJIEMOH dYacThi0 HUX 0Opa3oBaHHOCTU. OHO CHYXUT
3aBEpIIAIONIMM 3TallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TNPHUCYIIMX IEJIOCTHOH CHCTeMe XHUMHYECKOTO OO0pa3oBaHUS. OJTH EHHOCTH
KacaloTCsl MO3HaHUs 3aKOHOB IPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHHUS U OOLICH KyJIbTYpbl
4eJl0BeKa, a TaKKe SKOJIOTMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHoil cpene. Peanusyercs xuMuuyeckoe oopa3zoBaHue 0O0y4arOLIMXCs Ha YPOBHE CPEIHEro
o01ero obpa3oBaHusl CpeCcTBaMH yyeOHOro mpeamera «XHMHUsS», COAEpKaHUE U MOCTPOEHUE
KOTOPOTO ONpEAENCHBl B IMpOrpaMMme MO XHMHUH C Y4YETOM CHEIU(PHUKH HAYKH XUMUH, €&
3HAQYEHUS B MMO3HAHUU MPHUPOJIBI U B MATEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE ¢ y4ETOM O0IIMX
[eNiell ¥ MPUHITAIIOB, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIEero
obpazoBanus B Poccuiickoit ®enepannu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK MIPaeT 0COO0YI0 pOjib B COBPEMEHHOM
MBHWJIN3AIMN, B CO3/IaHUA HOBOM 0a3bl MaTEepHAIbHOW KylbTypbl. OHa BHOCHUT CBOM BKJaJ B
(dbopMHpOBaHUE PALIMOHATILHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHUE 1IEJIOCTHOIO MPEACTaBICHUS
00 OKpy»arolleM MUpPE KaK O €IMHCTBE NPUPOABI U YeIOBeKa, KOTOpoe GOPMHUPYETCsl B XUMUHU
Ha OCHOBE NIOHMMAaHMS BEIIECTBEHHOTI'O COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C JIPYTHMH €CTECTBEHHBIMH HayKaMH, XHMHS CcTaja
HEOTHEMJIEMON YacThI0 MHPOBOHM KyJIBTYyphl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOTO Tpyaa M
KHM3HM KaxJoro wieHa obmectBa. CoBpeMeHHasi XUMUS KaKk HayKa CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOI'MH HAIIPaBJICHA HA PEILICHUE INIOOAJBHBIX MPOOJEM yCTOMUMBOIO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HHEPreTUYECKOl, MUIEeBOH, 3KOJIOrM4ecKkoil Oe3omacHOCTH U
OXpaHbI 3/J0POBBS.

B coorBercTBUM ¢ OOMMMHU HENSIMH U TPUHIMIIAMH CPEIHEro o0uiero oOpa3zoBaHUs
cogepxkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbI YpOBEHb U3yUCHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO HMOJTrOTOBKY OOYyYaromIUXCs, HEOOXOAUMYIO UM JIJIs
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLUYMA,
IIPOAOIDKEHHs 00pPa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisroliuMu  nipeaMeTa «XHUMUS» ABIAIOTCS 0a30Bble Kypcbl — «Opranundeckas
xuMus» 1 «O011ast 1 HeopraHudeckast XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAYKH: CUCTEMa 3HaHUI 110 HEOPraHMYECKOW XMMUU (C BKIIFOUCHUEM



3HaHUM U3 o0IIeld XMMHUK) U OopraHudeckoil xumun. @opMUpoOBaHUE JAaHHON CHCTEMBbl 3HAHUH
Opd HM3YYEHHUU TpenMeTa OOECIeYMBAET BO3MOXXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHHA, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa conepxkanusi KypcoB — «Opranuueckas xumus» U «O011ast 1 HeopraHuueckast
XUMUS» c(OpPMUPOBAHA B MPOrpaMMe M0 XMMUU HAa OCHOBE CUCTEMHOI'O MOJX0Ja K U3YUYECHHUIO
y4eOHOro Martepuasa M OOyCIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBa
paccMaTpuBarOTCS Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOEHUS OPraHMUYECKHUX COEAUHEHMH, a
TaK)K€ HAa YPOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTABICHUN O CTPOCHHMM BEILECTB.
Ceenenust 00 M3ydyaeMbIX B Kypce€ BEILIECTBaxX JalOTCS B Pa3BUTHM — OT YIVIEBOAOPOJOB IO
CIIO)KHBIX OHMOJOTMYECKH aKTUBHBIX COeIUHEHHMH. B Kypce OpraHMuecKoil XHMHUU IOJy4YaroT
pa3BuTHe CPOPMHUPOBAHHBIE HAa YpOBHE OCHOBHOTO OOIIero oOpa3oBaHuUsl MEepBOHAYaJIbHBIE
MIPEJICTABICHHUSI O XUMUUECKON CBSI3U, KIaCCU(PUKAIIMOHHBIX NPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUUYECKON peaKLuu.

ITon HOBBIM yIJOM 3peHHs B mpeaMeTre «XuMus» 0a30BOro YpPOBHS paccMaTpHUBaeTCs
M3Y4YeHHBII Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS TEOPETUUYECKUH MaTepHal u
(akToJIOrMUECKUE CBEJCHUS O BELIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as8 1 HEOpPraHUYecKass XUMHUs» 00YyYaIoIUMCS TPEAOCTABIAECTCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE IEPUOJUYECKOr0 3aKOHA C OOILETEOPETUUYECKHX M METOJOJOTMYECKUX IO3ULUM,
riyoke MOHATh HCTOPUYECKOe HM3MEHeHHE (YHKIMI 3TOro 3akoHa — OT oOoOuiaromiei 1o
OOBSCHSIONIEH M MPOTHO3UPYIOIICH.

Envnas cuctema 3HaHUM O BaXHEMINNX BEILECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUYECKUX PEAKLUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSX ITPOTEKAHUS
nonosuHserca B Kypcax 10 m 11 kimaccoB 3jieMeHTaMu COAEp)KaHUSA, HMEIIINMHU
KyJIbTYpOJIOTHUECKUI M MPUKIAAHON XapakTep. OTU 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3alMOCBSA3M XMMHU C JIpyTMMHM HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIbHOU M
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIMTAHHIO YBa)KEHUS K IpoOLEcCy
TBOpUYECTBA B 00JACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, IIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO U JUYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATH MH(MOPMAIMIO M MPUMEHSTh €€ Ul MONOJIHEHUS 3HAaHU, pelieHus
MHTEJJICKTYAJIbHBIX M KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHOro npeamera « XMMHUsD» JAHHOTO YPOBHS M3YUYEHUSI OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
o0yyJaroImuxcss MHUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHU (PUIOCO(YCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMUYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IyTEM 3KCIIEPUMEHTA
U pelIeHHs MNPOTHUBOPEUYMH MEXIy HOBBIMU (akTaMU U TEOPETUYECKUMH IPEArnoChUIKaMHu,
OCO3HaHUE POJIM XMMHUH B PELICHUM 3KOJOTMYECKUX MpodiieM, a Takke MpolieM cOepexeHUs
JYHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AAHNS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnnane pemeHus 3ajad BOCHMTAHUS, Pa3BUTUS W COLMANIM3ALMU  OOYYaOLIMXCS
IIPUHATHIE MPOTrpaMMON IO XUMHHM TOAXOAbI K OINPEAEICHUIO COJAEPKAHUSA M IMOCTPOEHUS
npeaMera npeaycMaTpuBaroT (OpMHUPOBAHUE YHHBEPCAJIBHBIX YYEOHBIX NCHCTBUIN, MMEIOLIMX
0a30BO€ 3HAYCHHE ISl PA3JINYHBIX BUOB JCSITEIHHOCTH: PEIICHHs MPOOIIeM, TIOMCKA, aHAIN3a U
0o0paboTkn wuHpOpManuK, HEOOXOAMMBIX [UIsi NPUOOPETEHHs] OINbITa NPAKTUYECKOW U
HCCIIEIOBATENbCKOM 1eITEeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU XUMUU.

B npakrtuke npenogaBaHus XMMHM KaKk Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHuUs, TaK U
Ha YpOBHE cpeaHero obmero oOpa3oBaHUs, NpPU ONpPEAEIEHUHU COJEpPKATeIbHOM
XApaKTEPUCTHKU LEJICH H3y4eHMs IpeIMeTa HAalpaBiICHUEM IE€PBOCTENEHHOW 3HAYMMOCTH
TPaJAMIIMOHHO TNpHu3HA&TCs (QOpMUpPOBAHHME OCHOB XHMHUYECKOW HayKH Kak oO0JacTu



COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON MESATEIBHOCTH YEJIOBEKa M Kak OIHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOUKM 3pEHHS TaKoM NOAXO0A K
OIIpEEIICHUIO 1IeJIel N3yUEHNUs IPEIMETA SIBJISIETCS BIIOJIHE ONPABJAaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJABHBIMH IIEJIIMU HU3Y4YEHHs IpeaMmeTa «XUMHS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) aBysiFOTCS:

® (opmMupoBaHHE CHCTEMBbl XHMHYECKUX 3HAHUW KaK BaKHEUIEH COCTaBIISIIONICH
€CTECTBEHHO-HAY4YHON KapTUHbI MHpa, B OCHOBE KOTOPOM JI€KaT KIHOYEBbIE NOHATHUSA,
(dyHaMeHTaJIbHbIE 3aKOHbl M TEOPUM XUMHUH, OCBOEHHUE S3bIKa HAyKH, YCBOEHHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWN MHPOBO33PEHUECKOr0 XapakKTepa,
03HAaKOMJICHHUE C UCTOPUEN UX PA3BUTHSI U CTAHOBJICHUS,

® (popMHpOBaHUE M Pa3BUTHE MPEICTABICHUNA O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX Ul MPUOOPETEHHUS YMEHHA OPHEHTHUPOBATHCS B
MUpE BEILECTB U XUMHUECKUX SIBJICHUM, UMEIOLUX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM KH3HU,

® pa3BUTHE YMEHUH M CHOCOOOB JESATEIbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM H
OOBSICHEHHEM XHMHYECKOTO DSKCIEPUMEHTa, COOJ0JIEHHEM MpaBmil 0e30MacHOTO
oOpalleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuMm, conepikarenbHasi XapakTepUCTHKa LeNel U 3a/ad U3yuyeHus mpeaMmeTa B
[porpaMMe 1o XMMHH YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU
B cucTeMe cpefHero oOmiero obpazoBanusi. CeromHs B MpeNoJaBaHUM XUMHH B OoJbIIeit
CTEMEeHH OTHAETCA NPEANOYTCHUE MPAKTUYECKON KOMIIOHEHTE COJepKaHus OO0ydeHwus,
OpPUEHTHPOBAaHHON Ha TMOJATOTOBKY BBIIYCKHUKAa 0O0IIe00pa3oBaTebHON OpraHu3alnH,
BJIAJICIONIEr0 He HAaOOpOM 3HaHMM, a (YHKLIHMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHUSMH aKTUBHOTO IMOJTY4YEHMsI 3HAHUM M MPUMEHEHMSI UX B PEAIbHOM JKU3HM JUIsSl pEIICHUS
IIPAKTUYECKUX 3ajau.

B cBa3M ¢ 3TUM mnpu HM3ydeHHHM TpenMera «XHUMHUsSD JIOMUHUpPYIOIlEee 3HadeHHE
IPUOOPETAIOT TaKUeE 1IeNIU U 334a4H, KaK:

amanTanus oOydyalUUXCsS K YCIOBHUSAM JHHAMUYHO pa3BUBAIOIIETOCS MHUDA,
dbopMupoBaHUEe HUHTEIUIEKTYaJbHO PAa3BUTOM JHYHOCTH, TOTOBOM K CcaM0OOOpa30oBaHMHIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TPAaMOTHBIX PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHne y oOOydalOUUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI),
MMEIOLINX YHUBEPCAIbHOE 3HAUECHUE /ISl PA3JIMUHbIX BUJOB JEATEILHOCTH: PEIICHUs IPOOIIeM,
MOUCKA, aHanmm3a W 00paboTkM wWHGOPMAIMH, HEOOXOAUMBIX I TPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TAK)K€ JJISl OLEHKHU C
MO3UIUI KOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX MPOIECCOB
Ha OpraHU3M Y€JIOBEKA U IPUPOJIHYIO CPENLY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPUOOpPETaTh HOBBIE 3HAHHUS IO XHMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE HH(POPMAI[IOHHBIE
TEXHOJIOTUH JUISI IOMCKA M aHAJIN3a y4eOHOM M HayYHO-TIOMYJISIPHON HH(OPMAIIMA XUMUYECKOTO
COJIEpKaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUYaAIOLUIUXCS aCCOLMATUBHOIO U JIOTUYECKOT'O MbIIIICHUS,
Ha0II0JaTeTbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, [P TUIAHUPOBAHUHU U ITPOBEACHUN XUMHUUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOeXIEHHOCTM B TyMaHUCTHYECKOW HAampaBIEHHOCTH
XUMUHU, €€ BaXXHOW pOJNM B pELWIEHUU TII00anbHBIX HNpoOJIEM panUOHAJIBHOTO
IIPUPOJIONOIb30BAaHUS, IOMOJIHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUS MPHUPOIHOTO



paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEeKHOr0 OTHOIICHHS K MPUPOJAE U CBOEMY
3J0pPOBbBIO, 4 TAKKE HpI/IO6peTeHI/I$I OIbITa MCITOJIB30BAHUS IMOJTYUCHHBIX 3HAHUU IJI IPUHATUA
rpaMOTHBIX pemeHHﬁ B CUTyallUAX, CBA3AHHbIX C XUMHWYCCKUMMU SIBJICHUAMMU.

B ydeGHOM mnaHe cpemHero oOmiero oopa3oBaHUsS MPEAMET «XUMHUS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeIMETHON 001acTH «ECTeCTBEeHHO-HAYYHBIC TPEAMETHI.

OOmiee YnCiio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIIHETO
o01Iero o0pa3oBaHHsI, COCTABIISIET 68 YacoB.

COJAEP/)KAHUE OBYYEHUA
11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMUUYECKUH dJIeMeHT. AToM. Snpo artoma, H30TONBI. ODJEKTPOHHAs 00O0JIOYKa.
DOHepreTuyeckre YpoBHH, NMOJAYPOBHH. ATOMHBIE OpOUTay, s-, p-, d- a3nemMenTsl. OcobeHHOCTH
pacripesielieHus] IEKTPOHOB MO OpOUTANIIM B aTOMaXx 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaLUs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepumommueckas cucremMa XUMHUYECKUX 3ieMeHToB [JI. .
MengeneeBa. CBsi3p Tnepuoanyeckoro 3akoHa U Ilepmoanueckoil cHCTEMbl XUMHYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBpEMEHHOM Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB
110 TpyIIaM U NepuojaM. 3HaueHHEe NEPUOAUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenune BemiecTBa. XHUMHUYECKas CBSI3b. BUABI XMMHMUYECKON CBsA3M (KOBaJEHTHAas
HEMoJIsIpHasl U MOJIIpHAas, MOHHAs, MeTaJulMyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOMH
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKUENTOpHbIN). BogoponHas cBs3b. BaneHTHOCTS.
OnexTpooTpuuaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BeuiecTBa. THIBI KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIIA
KPUCTAJTIMYECKON PEIIETKY.

IlonsiTvie 0 aucnepcHBIX cucTemMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 10JIs
BELIECTBA B paCTBOPE.

Knaccupukanuss Heopranmdyeckux coenuHeHuid. HomeHkIaTypa HeOpraHHYECKHUX
BelIleCTB. ['eHeTndecKas CBA3b HEOPraHMYECKUX BEUIECTB, MNPUHAIEKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumunyeckas peakuus. Knaccuukanmuss XUMHUECKHX peakIuil B HEOPraHUYEeCKOW U
OpPraHUYEeCKON XUMHUH. 3aKOH COXPaHEHMsI MacChl BELLIECTB, 3aKOH COXPAHEHMs U IPEBpaICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iW4HbIX (akTopoB. OOpaTUMble peaKLUu.
XuMuueckoe paBHOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSHHE XMMHMUYECKOTO pPaBHOBECHS.
[Tpunuun Jle Hlarense.

Onexrponurnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTPaJIbHAS, IEJIOYHAs.

OKHCANTENHEHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

DKCIepUMEHTANIbHBIE METOJ/Ibl M3YUYEHHS BEIIECTB W UX IPEBpPALICHHUM: JTEeMOHCTpaIus
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB . M. MenpeneeBa», u3yuyeHue
MoJieled KpHUCTaUNIMYECKUX peIIETOK, HaOJI0JeHHEe M OINUCAHUE JAEMOHCTPAalUMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3joXKEHHE MEPOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,



OIIPE/IEIIEHUE CPENlbl PACTBOPOB BELIECTB € IOMOIIBIO YHUBEPCAJIBHOIO MHAMKATOPA, PEAKIMU
MOHHOTO OOMeEHa), MPOBEJEHHE MPAKTUYECKOH paboThl «BrusHUE pa3nudHbIX (AaKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKIIUID.

Pacuétnrie 3amaun.

PacuéTel mo ypaBHEHUSIM XUMUYECKHUX PEAKIIUNA, B TOM YHCIIC TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI ¢ UCMOJIB30BAHUEM MOHATUS «MACCOBas OJIS BEIIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilonoxenue HemeTannoB B Ilepuoanyeckodl cUCTEME XUMHYECKUX
anemeHTtoB Jl. M. MenneneeBa M OCOOCHHOCTH CTpOEHHs aToMOB. (DHU3MUECKUE CBONCTBA
HEMETAIIJIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriaeponaa).

XUMUYECKHE CBOWCTBA BaXKHEUIIMX HEMETAIUIOB (TaJOr€HOB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOJICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpuMeHeHre Ba)XKHEUIIINX HEMETAIIOB U UX COCUHEHUM.

Meramisl. [lonoxxenne meramios B [lepuoanueckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aToMoB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTaioB. CIUIaBel METAIOB. DNEKTPOXUMUYECKUN Psii HAMPSKCHHIA
METAJIJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEMIIUX METAJUIOB (HATpHl, Kalud, KalbIUd, MarHu,
ATIOMHHMM, IUHK, XPOM, KeJle30, MeJlb) M UX COCTUHEHHIA.

O61ue cnocoObl moxyyeHust MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN: H3yUYEeHHUE
KOJUleKIuu «MeTalibl U CIUIaBbl», OOPa3IlOB HEMETAUIOB, PEIICHUE AKCIEPUMEHTATbHBIX
3aja4, HaOJIOJEeHUWE W ONHCAHHUE JEMOHCTPAUMOHHBIX M JTa0OpPATOPHBIX OTMBITOB
(B3aMMOJEHUCTBHE THUAPOKCHIA ATOMUHUS C PACTBOPAMM KHCIOT M LIEIOYEH, KaYyeCTBEHHBIE
peakiuy Ha KaTHOHBI METAJJIOB).

Pacuérnsle 3anaum.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Win o0bEMY OJIHOTO M3 YYacTBYIOIIMX B pEaKLMU BEUIECTB, pacuérbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U )KU3Hb

Ponp xuMuu B 0OecriedyeHnu HKOJIOTHUECKOM, SHEPreTHYeCKON 1 MUILEeBOM 0e30macHoCTH,
pa3BuUTUM MeAUuLMHBL. [loHSATHE O HayyHBIX METOJAX IIO3HAHUS BEIIECTB M XHUMUYECKHX
peaKkuui.

[IpencraBiaennss o0 OOmMMX HAYYHBIX NPUHIUNAX HPOMBIIUICHHOTO TOJXYyYCHUS
Ba)KHEHUIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPackW, CTEKJIO, KepaMHKa, MaTepuasibl JJIs SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHNuYeCKHe U MUHEpaJIbHbIE y100pEHUS.

XuMHUST U 3]I0pOBbE YEJIOBEKA: MpPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX NPENapaToB,
mpaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBON XUMUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXNpeaAMETHBIX CBA3EH NMpPU M3yYCHHH OOIIEH M HEOPTaHUYECKOW XMMUU B
11 kmacce OCyIIECTBIISCTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK U NOHSTUH, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHA: HAy4dHbIM (QakT, rumoresa, 3aKOH, TEOpus,
aHalu3, CHHTE3, KilaccupUKamus, MEePUONUYHOCTH, HAONIOJEHUE, DKCHEPHMEHT,



MOJIETIMPOBAaHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: MaTepus, SHEPrusi, mMacca, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIl,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUUYECKUII YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOsSIHHE BEIIIECTBA, (1)I/ISI/ILIGCKI/IC BCJIMYWHBI U €AWHUIBI UX U3MCPCHUSA, CKOPOCTD.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHepaiibl, FOPHbIE IOPO/bI, MOJIE3HBIE HCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHomorusa: XMMHUUYECKass NPOMBIIIJIEHHOCTb, METAJUIypTrusi, MNPOU3BOIACTBO
CTPOUTEJBbHBIX MATEPHUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, MHUIIEBaA
MPOMBIIIJIICHHOCTD, Q)apMaHGBTI/I‘-ICCKaSI MPOMBIIIJIICHHOCTh, IPOU3BOACTBO KOCMETUUCCKUX
npenapaTroB, MpoU3BOACTBO KOHCTPYKHHOHHBIX MATCPUAJIOB, 3JICKTPOHHAA MPOMBINIJICHHOCTD,
HAHOTEXHOJIOT'HNH.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMA K pe3yJibTaTaM OCBOEHHS OO0YYarOIIUMUCS
IpoTrpaMM CpPEeIHEro oO0IIero oOpazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM).
HayuHo-meTonnueckoif OCHOBOM i pa3paOOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS
IIPOrpaMM CpeJIHEro O0IIero 0Opa30BaHus ABISETCS CUCTEMHO-AESATEIbHOCTHBIN MOIXO0/.

B cooTBeTcTBHM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YypOBHE cpeiHero oOmero oOpa3zoBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHHE OOYYAIOUIMMUCA POCCUHCKONW TPa)KAaHCKOM HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HAJINYME MOTUBAIMH K 00yUeHHIO;

L[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaJAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroIUXcs PYyKOBOACTBOBATbCS B CBOEH J1€ATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIMMH LEIOCTHOM CHUCTEME XHMHUYECKOIO
o0Opa3oBaHus;

HAJIMYME TPaBOCO3HAHUS 3KOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IIpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
y4eOHONW M BOCHUTATENBHOM JESITEIbHOCTH B COOTBETCTBUM C TYMaHHUCTHYECKHMHU,
COLMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTAMH W HJI€aJlaMUd POCCUUCKOTO
rpaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNpPaBWJIAMU IOBEJCHHS,
CIOCOOCTBYIOIIMMHU IIPOLECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBIICHUS
JMYHOCTH 00YYarOLIUXCS.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS NpenMeTa «XUMUs» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMbITAa I[103HABATEIIBHOM M TPAKTUUYECKOM MAEATENBHOCTH OOYyYalolUXcsl [0 pealn3anuu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00yYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W IIPaBOIOPSIIKY;

IIPEJICTABICHUS O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHON TBOPYECKOH NEATEILHOCTH NPU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnn yYeOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTHI JPyTUX
MIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTE€YEeCTBEHHOMH
XUMUH;

yBaKEHHsI K Ipolleccy TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHMS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYZa YUYEHBIX U PAKTUKOB,;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIyYEHHM M IIOCJIEAYIOIIEM aHau3e
nH($OpPMaLMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHOW XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, STUUECKOTI'O TIOBEICHHUS;

CHOCOOHOCTH OLIEHUBATh CHUTYyallud, CBS3aHHbIE C XHUMHUYECKHUMHU SBJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IOBEACHHWE M IOCTYNKH CBOUX TOBapHIIEd C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX IOCTYIKOB;

4) popMupoBaHus KYJbTYpPhI 310POBbS:

MOHMMAHUSA LEHHOCTEH 30poBOro M Oe3omacHOro obOpasza KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHHSI K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

COOJIIOJIeHHUs IpaBUil OE30I1aCHOrO OOpallleHUs] ¢ BEIeCTBaMHU B OBITY, IOBCEIHEBHOM
KHM3HU U B TPYJIOBOI IEATEIHHOCTH;

NOHMMAHMS IIEHHOCTU MpaBWJI HMHAMBHUIYAJIbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIINX 3710POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCJIEICTBUA W HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOICHHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyA0BOIr0 BOCIMTAHMSA:

KOMMYHHUKAaTUBHONH KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEOBAaTEeNbCKOW N1€ATEeIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEIIEHUM NPAKTHUYECKHX 3aJad COLMaIbHOU
HampaBJIEHHOCTH (B PaMKax CBOET0 KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY HM3YYEHHIO MPO(EecCHil pa3IMYHOTO pojia, B TOM YHUCIEe Ha
OCHOBE IIPUMEHEHHUS IPEMETHBIX 3HAHUHN 110 XUMUH;

YBaXXeHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEeIbHOCTH;

TFOTOBHOCTM K OCO3HaHHOMY BBIOOPY HHAMBHAYaJbHON TpaeKTopuu oOpa3oBaHMUs,
Oyayiel npodeccuu U peain3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) ’3K0J10rMYEeCKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€J€CO00pa3HOro OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYILIECTBOBAHUS
’KM3HU Ha 3emiie;

MOHUMAaHHS TJI00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHOM U COLIMATBLHOM CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUN XUMUU JJISl PELIEHHS] BOIIPOCOB
PaLMOHAIBHOTO PUPOIONOIb30BaAHUS;

aKTUBHOT'O HENpPUATHUS IEUCTBUH, NPUHOCALIMX Bpel OKpYXarolled NpUpPOJHOH cpene,
YMEHUSI TPOTHO3UPOBATH HEOJIArONPHUITHBIE KOJOTHYECKUE MOCIEACTBHUS MPeIIPUHUMAEMbIX



JNEUCTBUN U IIPEAOTBpALIATh UX;

HaJU4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUs, JKOJIOTMYECKOM KYJIbTYpBI, OIIbITA
JNESATENBbHOCTH JKOJOTMYECKOW HAIpaBICHHOCTH, YMEHHUsS pPYKOBOJACTBOBATbCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHON MPAKTHKE, CHIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOATH UAE0JIOIHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOH MPaKTHUKH;

NOHUMaHMs CHeUM(pUKH XUMHM KaK HayKH, OCO3HaHUs €€ poiau B (POpPMUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIIUICHHUS, CO3/IaHUH I[EIOCTHOTO TPEICTaBICHUS 00 OKpYKAroIeM
MHpE KaK O €JUHCTBE IIPUPOJBLI U 4YEJIOBEKAa, B IIO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHrnr TpobsieM COXpaHEeHUs TPUPOJTHOTO PaBHOBECHS;

yOEeKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON LUBWIM3ALUU: B €€
IYMaHMCTUYECKOM HAIpaBICHHOCTH M Ba)KHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOMN
KYyJIBTYpPBl, PEIIEHUH IN100aIbHBIX IPOOJIEM yCTOHUMBOrO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOMH,
HSHEPreTUYECKOM, MHIIEBOW M H3KOJIOTMYECKOH O0e30macHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHnn yCIIOBUM YCIEIHOTO TPy/ia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXI0TO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMaHHUs CYLIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUS IS
aHaJin3a U OOBSCHEHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAY4YHbIX (DAaKTOB M UMEIOIIUXCS JaHHBIX
C LIEJIBIO ITOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MUCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIs pelIeHus mpobiem
B PEAJIbHBIX )KM3HEHHBIX CUTYyalUsIX;

MHTEpeca K IMO3HAHUIO U MCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BAHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW II0 XMUMHHM B COOTBETCTBUU C JKMU3HEHHBIMHU
MOTPEOHOCTSIMU;

HHTEpeca K OCOOEHHOCTSAM TpyJAa B pa3lIU4yHBIX cdepax NpodhecCHOHAIbHOU
JESTEIBHOCTH.

METANPEIJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3yJNbTaThl OCBOCHHUS YYEOHOro Ipenmera «XUMUs» Ha YpPOBHE
CpeaHero o0Iero oopazoBaHusl BKIIOYAIOT:

3HAYMMBbIC JUISI ()OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUTLTHHAPHBIC
(MexnpeMeTHbIE) 00IIeHayYHbIe TIOHATHS, OTPAKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crien(ruKy METOJI0B O3HAHMS, HCIIOIb3YEMbIX B €CTECTBECHHBIX HAayKax (MaTepHs, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOIecC, CHUCTeMa, HAyYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, MCCIIe0BaHNE, HAOIIOICHHE, N3MEPEHHE, SKCIIEPUMEHT U JIPyTHUE);

YHUBEpCalbHbIE y4YeOHbIe AelcTBHsA (MO3HABaTElbHBIE, KOMMYHHUKAaTHBHEIE,
peryisTuBHbIe), oOecneuyuBaione QGopMupoBaHue (GYHKIIMOHATBHOW TPAMOTHOCTH U
COLIMAJIFHON KOMITETEHIIUN 00YYaroIuXcs;

CIIOCOOHOCTh OO0yYaroUIMXCS HCIOJb30BaTh OCBOCHHBIE MEXIUCIUILITUHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIE Yy4yeOHBIE NEHCTBHS B IIO3HABATEILHOW U
COIIMAJIbHOM MPaKTHUKE.

MertanpeMeTHbIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBbHBIMH YYCOHBIMU
MO3HABAaTEIbHBIMU, KOMMYHUKAaTHBHBIMU U PETYJISTUBHBIMU JICHCTBUSMH.



OsJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /I CTBUAMM:

1) 6a3oBble JIOrHYecKue AeHCTBUSA:

CaMOCTOATENBHO (OPMYIHPOBATh M aKTyaJTU3UPOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIENIATh IeNI JIEATEIIbHOCTH, 3a/aBasi IMapamMeTpbl U KPUTEPUU WX JOCTIIKEHHUS,
COOTHOCHTB PE€3yJIbTaThl I€ATEIILHOCTHU C TOCTABICHHBIMU LIEIISIMH;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMHA NPUEMBI JIOTMUYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble NpPU3HAKM TOHATHUM M YCTAHAaBIMBATh HX B3aUMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIUE MMOHATHUSA TSI OOBSICHEHUS OTJCJIbHBIX (PAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKAIINH BEIIECTB U XUMHUECKUX PEAKIIN;

yCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEX/1Y M3Yy4aeMbIMHU SIBJICHUSAMU;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHAYKTHBHBIC, NeAYKTHBHBIC, IO aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBACMBIX SIBICHUSIX, (OPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUECHHUS;

IPUMEHATh B IpOILecCe MO3HAHUSA, UCIOJIb3yEMble B XUMHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEJH, TPE0OPa30BBIBATH MOAEIbHBIE MPEICTABICHUS — XUMHUUECKUH 3HAK (CHMBOJI) 2JIEMEHTA,
xumudeckas (opmyna, ypaBHEHHE XUMHUYECKON peakuuu — IMpH PElIeHUH Y4eOHBIX
MO3HABATENBHBIX U TPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJEJBHBIC MPEICTaBICHUS
JUISL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKLINH.

2) 0a3oBble HccJIea0BaTeILCKUE JIeHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHSI BEIIECTB U XUMHUECKUX PEAKIINH;

dbopMynMpoBaTh LEIW W 3alaud HCCIEAOBaHUS, HCIOJIb30BaTh IOCTaBIEHHBIE W
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
111 )OPMHUPOBAHUS TUIIOTE3BI 10 MIPOBEPKE NMPABHIBHOCTH BBHICKA3bIBAEMBIX CYXKJICHHIA;

BJaJIETh HABBIKAMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M TPOBEACHHUS YYEHHUYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOJIIOAATh 332 XOAOM IpOIlecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €r0 pPe3yJbTaT, (HOPMYIHpPOBATH OOOOIICHHS W BBIBOJBI OTHOCHUTEIHHO
JTOCTOBEPHOCTH PE3YJIBTaTOB MCCIICAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeA0BAaTENbCKOW M TPOEKTHOW JIeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOAOB pEIICHUsS
MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ nunopmanueii:

OpHUEHTHPOBATHCSA B PA3JIUYHBIX HCTOYHUKAX HHPOpManuu (HAyIHO-TIOMYJIspHAs
JUTEpaTypa XHMHYECKOTO COJEp)KaHHs, CIpaBOYHble mocoOus, pecypchl HMHTepHeTa),
aHAIIM3UPOBATh HMHPOPMAIMIO pPA3TMYHBIX BHIOB M (OPM TMPEACTABICHUS, KPUTHYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(bopMyIMpOBaTh 3ampoChl M TNPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U O0TOOpe
uHpOopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHS y4eOHbIX 3ajjau ONpeaesIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (pOpMy TpeacTaBiIeHUs] HHPOPMALUU (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIHILBL, PUCYHKH U IPYTHE);

WCTIONIb30BaTh HAYYHBIA SI3BIK B KAauecTBE CpEJICTBAa IPHU padoTe ¢ XUMHUYECKOU
nH(popMalMel: NPUMEHATh MEXIpeAMETHble ((pu3NYecKkue H MaTeMaTHYeCKHe) 3HaKu HU
CHUMBOJIBI, (hOpMyJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUUECKUE CPEICTBA HAIIIATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMH e CTBUSIMU:



3aJ]aBaTh BONPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbI B X0/ JUajora W/Uil JUCKYCCHUH,
BBICKA3bIBaTh HJACH, (OPMYIHPOBATH CBOM MPEIOKEHHUS OTHOCHTEIHHO BBIIOJIHEHHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIATh C TNpPE3EHTAlMell pe3yJbTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU IpPHU BBINOJHEHUH XHUMHYECKOTO
HKCIEPUMEHTA, MNPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBONCTB M3y4YaeMbIX BEIIECTB,
peanuzanuu y4eOHOro Ipoekta ¥ (OpMyJIMpPOBATH BBIBOJBI 10 pPE3yjbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHHM MYyTEM COTIIaCOBaHMS MTO3UIMNA B X0/1€ 00CYkKIEHUSI 1 0OMEHa MHEHUSMU.

OsnajeHne yHUBePCAJbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAaHUPOBAaTh U OCYIIECTBISATH CBOIO IO3HABATENIbHYIO JI€ATEIbHOCTD,
ormpenenss e€ Hear U 3aJadd, KOHTPOJIUPOBATh U MO MeEpe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeyiaraéMplii adropuT™M JAEUCTBUN NPU BBHIMOJIHEHUU YUeOHBIX U UCCIIEOBATEIbCKUX 3a/ad,
BbIOUpaTh Hanbosee A3P(HEeKTUBHBIN CIIOCOO UX PElIeHUs C YYETOM MOJYyUYEHHUS] HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEITEIbHOCTH Ha OCHOBE CaMOaHalu3a Hu
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDI
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHA Kypca «OOmas ¥ HeopraHW4eckas XHMHs»
OTpaXaroT:

C(OPMUPOBAHHOCTh MPEACTABICHUI: O XHMMHUYECKOH COCTaBIAIOLIEH €CTEeCTBEHHO-
Hay4YHOM KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SBIEHUH HpUPOBI, B (OPMHPOBAHUU
MBIIUICHUS] ¥ KyJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusl NPaKTUYeCKUX 3a/lad M JKOJOTMYeCKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJHON CpeLE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUH, KOTOpass BKIOYACT: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHbIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH OOBEM, BaJEHTHOCTb, JJIEKTPOOTPUIATEIBHOCTb, CTENEHb
OKHUCJICHUSl, XUMUYECKass CBs3b (KOBaJeHTHas, WOHHAs, METAJJIMYecKasi, BOJOPOJHAs),
KpUCTaJIn4YecKass pemeéTKka, THUIbBl XUMHUYECKMX peaKLui, pacTBOpP, DJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JJIEKTPOIUTUYECKAsT IUCCOLUALUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUYECKONH peakIiuMu, XUMHUYECKOEe pPaBHOBECHE); TEOPUHM U 3aKOHBI (Teopusd
BJIEKTPOJIMTUYECKON Auccounanuu, nepuoaunueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAaHECHMsI W IPEBPALICHUS DHEPIHMU IIPU XUMUYECKUX
peaKnMsax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM S3BIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMA,
JeXKalye B OCHOBE IOHMMAaHMS NPUYMHHOCTA M CHCTEMHOCTH XUMHUYECKHX SBIICHH,
(aKTOJIOrMYECKUE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJyYeHUH U O€30M1acCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPIaHWYECKHUX BELECTB B OBITY U MPAKTHUECKON AESTEIbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISABIISATh XapaKTE€PHbIE MPU3HAKK MOHSATHH, YCTaHABIUBATh
UX B3aUMOCBA3b, UCIIOIB30BAaTh COOTBETCTBYIOIIME IOHATHS IPU ONHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH HCHOJB30BATH XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHHS
GopMya BelIECTB M YpaBHEHMH XUMHUYECKUX PpEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHBlE Ha3BaHMs OTIEJBHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA ra3, aMMHUaK, raméHas M3BECTb, HEram€Has H3BECTb, NMHUTHbEBas COAA, NUPUT U



Apyrue);

c(hOpPMHUPOBAHHOCTH YMEHUH OINPEIEISATh BAJICHTHOCTh M CTEIIEHh OKUCIICHUS XUMHUECKHUX
3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBs3M (KOBaJCHTHAs, MOHHAs,
MeTaJuTMuecKasi, BOJOPOAHAs) B COCIWHEHHUSAX, THUIM KPUCTALTUYECKON PEMIETKA KOHKPETHOTO
BellecTBa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeipl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHCHUH;

c(hOpPMHUPOBAHHOCTh YMEHU yCTaHABIMBATH NMPUHAJIC)KHOCTh HEOPTaHWUYECKUX BEIECTB
M0 X COCTaBY K OMpeAeNEHHOMY KIIACCY/TPYIIe COeIMHEHUN (TIPOCThIE BEIIeCTBA — METAJUIbI U
HEMETAIJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJTH);

c(hOpMUPOBAaHHOCTh YMEHHH pPAaCKpPhIBATh CMBICI mepuogudeckoro 3akoHa [[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €ro CHCTEMATU3HPYIOMYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTHUYECKYIO (DYHKIIHH;

copMUPOBAHHOCT, YMEHHUH XapakTEpH30BaTh DJJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHUX A1eMeHTOB 14 nepuoaoB Ilepuoandyeckoil CUCTEMbl XUMHUUYECKUX AieMeHToB J]. U.
MenneneeBa, HCIONb3Ys IOHATHS «S-, P-, d-DJIIEKTpPOHHBIE OPOUTATIN», «IHEPrETHUCCKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XWMHUYECKHUX JJIEMEHTOB U HUX
COEIMHEHMI 1o nepuoaam u rpynnam [lepuoanueckoil cucteMbl XuMu4Yeckux 3neMenToB /1. U.
Menneneena;

chOpMHUPOBAaHHOCTh yYMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OONIME XHUMHUYECKHUE
CBOIMCTBa HEOPraHMYECKUX BEIIECTB PA3JMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKOW CBSI3M MEXJIYy HEOPTaHWUYECKMMU BEIIECTBAMH C IIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIUPOBATH XUMUUYECKHE PEAKIMH 1O Pa3IuYHBIM
npu3HakaMm (YUCITy W COCTaBy pEardpymooIlIuX BeIIeCTB, TEIIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEHN OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIACTHIO KaTalu3aTopa);

c(hOpPMUPOBAHHOCTh YMECHHI COCTABIISATh YPABHCHHS PEAKIIUI Pa3IMYHbBIX THIIOB, ITOJTHBIE
U COKpamEHHBIC YPABHCHUS PEaKIUii MOHHOTO OOMEHA, yUUTHIBAsl YCIOBHSI, MPU KOTOPBIX ITH
peaKIy UIyT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUU TPOBOJMUTH PEAKIUHU, MOATBEPXKIAIONINE KaueCTBCHHBIN
COCTaB pAa3JUYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECCTR;

c(hOpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiliu OT
pa3IMUYHBIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3jaercTBus (nmpunuun Jle [arense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMHUYECKHE TIPOIECCHI, JIeKAIlhe B
OCHOBE TPOMBIIIICHHOTO MOJTYYEHUsI CEpHON KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAayYHBIX MPUHIUIIAX M AKOJOTHYECKUX MpoOIeMax XMMHYECKOTO
MIPOU3BOJCTBA;

chOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIYUCICHUS C MCIOJIB30BAHUEM TMOHATHUS
«MaccoBasi JI0Jis BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPU XUMHUYECKHUX
peaKIusax, MacCchl BEIIECTBA WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO W3 YUYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (exTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MaCChl BEIIECTB, MIPEBPAIICHHS U COXPAHCHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBuja IMOJH30BAHUS XUMHUYECKOH MOCYI0N H
JabopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUiia OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznoxkeHue IMEpOKCHAA BOJOpPOJAa B MPHCYTCTBUM KaTalM3aToOpa, OIPEICIIEHUE CpPEeIbl
PacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuu, peaklUd HOHHOro OoOMEeHa, KaueCTBEHHbIE pEaklUy Ha
cyibdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE 3KCIEPHUMEHTAIbHbBIX
3ajau no Ttemam «Metamubey U «HemeTtamb»y) B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€301acHOCTH IIPU 0OpallleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM, NIPEICTABIIATh
pe3yabTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alUCH YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH AHAIM3WPOBATh XMMHUYECKYI0 HH(OpPMAIIHIO,
[I0JIy4a€Myl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MaccoBOW KOMMYHHMKauuM, HHTepHET u
JIPYTHX);

C()OPMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBUIa JKOJOTHYECKH IeJ1eCO00pa3HOro
MOBEJCHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LENSAX COXPAaHEHUS CBOErO 370pPOBbS M
OKpY’Karollel NMPUPOJHON Cpeibl, 0CO3HABaTh ONACHOCTh BO3JCHCTBUS HA >KUBBIE OPIaHU3MBI
OIpeIeIEHHBIX BELIECTB, MOHUMAs cMbIca nokazatens I1JIK, moscHATe Ha mpumepax crnocoOsl
YMEHBILIEHUS U NPEAOTBPAILECHUS UX BPEAHOIO BO3AEHCTBUS HA OPraHU3M 4eJIOBEKA;

JUIg 00y4arolUXcsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbsS: YMEHHE NPHUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX O3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL CHENbIX U CIa0oBUIALIIMX OOydYaromIuXcs: yMEHHE MCIOIb30BaTh pelbedHO-
TOYEUHYI0 cucTteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyoi.



11 KJIACC

n/n

KoaunuyecTBo 4acoB
Tema ypoka 0 €CTBO Haco

Bceero K/p

XUMHUYECKUHN DIIEMEHT.
Atom. Ctpoenue 1

aToMa
DJIeKTpOHHAs

KOH(UTypalus aToMOB
OneKTpoHHas

KOH(UTrypamus aTOMOB
[Tepuoanueckuii 3aK0H

u [lepronnueckas
CUCTeMa XMMHYECKHX
anemenToB /l. M.
MeneneeBa, ux CBs3b
C COBPEMEHHOM
TEOPUEU CTPOCHUS

aTOMOB
3aKOHOMEPHOCTHU 1

HN3MCHEHMS CBOMCTB
XUMHUYCCKUX
9JIEMEHTOB U MX
COETMHEHNH 10
rpynmnam v nepuojiam.

I/p

JlaTa
U3Yy4YeH
us

JIEKTPOH
HbIE
uudposbie
o0pasoBat
eJIbHbIEe

pecypchbl



10

11

12

3HaucHHUE
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHAYECKHUX
anemeHToB /.M.
Menneneena B

Pa3BUTHU HAYKHU
[IpoBepounas pabora

«CTpoenue aromay
Ctpoenue BemiecTna.

XuMudeckas CBSI3b, e&

Buabl. loHHAasa CBI3b
MexaHu3MBbI

o0Opa3oBaHHUs
KOBAQJICHTHOU CBSI3U.

Bonopoanas cBs3b
BanenTHOCTE.

DIEKTPOOTPULIATENEHO

CTh.
CreneHb OKHCIICHUS.
BemectBa

MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO

CTPOEHHUS
Tlonsarue o

JUCTIEPCHBIX
cucremax. Mctunnbie
Y KOJUIOUJTHBIC
pactBOpbl. MaccoBast
JI0JIs1 BEIIIECTBA B
pacTBope



13

14

15

16

17

18

19

20
21

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHUYECKUX

COETUHEHUN.
T'enetnueckas cBsI3b

HCOPTraHNYCCKUX
BCIICCTB, Pa3JIMYHbIX

KJIaCCOB
Knaccudukanus

XUMHYECKUX PEaKIui
B HEOPTraHUYECKON U

OpraHNYeCKOW XUMHH.
3aKOH COXpaHEHMUS

MacChl BELIECTB; 3aKOH
COXpaHEHUs U
[IPEBPALCHNS SHEPIUU
IIPU XUMUYECKUX

peakuusax
CxopocTh peakuuu 1
OOpatuMsble peakuuu.
XUMHUECKOE 1
paBHOBECHE

[IpakTrueckas pabota

Ne 1. «Bousaue

pa3IUYHBIX (HaKTOPOB 1
Ha CKOPOCTh

XHUMHAYECKON pEaKIrimy
DNeKTpoIUTUYeCKast

JTUCCOIUAIUS
ITonsitre o 1

BOJIOPOJTHOM



22

23

24

25

26

27

nokazarene (pH)
pactBopa. Peakuuu
MOHHOTO OOMEHa.
IM'uoponus
OpPraHUYCCKUX U
HEOPTraHUYECKUX

BEIIECTB
OKHUCIIUTEILHO-

BOCCTAaHOBHUTCJIbHBIC

peaxIuu.
OKHUCIINTEIBLHO-

BOCCTAaHOBHUTCIIbHBIC

peaxIuu.
[Tonstre 00

3JIEKTPOIIH3E
pacIiaBoB U

pacTBOpPOB COJIEH
DIIEKTPOJIN3

pacIuiaBoB u

PacTBOPOB couieit
Konrponsnas padora

«Teopernueckue

OCHOBBI XHMHI»
Mertannsl, ux

MOJIOKEHHUE B
[Tepuoanueckoit
CHUCTEME XMMHUYECKUX
anemeHToB /I. .
MenneneeBa n
0COOEHHOCTH
CTPOECHUS aTOMOB.



28

29

30

31

32

33

34

35

36

37

Ob6uue puznyeckue

CBOMCTBA METAIJIOB
CnjaBel METAJLIOB.

DIIEKTPOXUMHUYECKHI
pAIl HaNpsHKEHU M

METAJLJIOB
XMMHYECKUE CBOUCTBA

BaXXHEHIITX METAJJIOB
(Hatpuil, Kanui) 1 Ux
COCOUHCHHI
XHUMHUYECKHE CBOMCTBA
Ba)KHEHIIINX METAJJIOB
(kanmpLuii, MarHui) u
HUX COeNUHEHNHN
XUMHYeCcKHe CBOMCTBA
Ba)KHEHIIINX METAJIOB
(amoMuHUI) U

COCTUHEHUHN
XUMHYECKHE CBOUCTBA

XpOoMa U COeTMHEHU I
XUMHUYECKHE CBOMCTBA

MEIU U COeIUHEHUI
XUMHUYECKHE CBOMCTBA

UHKA U COCOUHCHUN
XHUMUYECKHE CBOMCTBA

’KeJe3a M COeJMHEHHUN
[IpakTnueckas pabora

Ne 2. "Pemenue
AKCTIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
«MeTams»"



38

39

40

41

42

43

44

45

46

O06o011eHne TEMBI.
[IpoBepounas pabota

«MeTtaniby
Hemertamnsl, nx

MTOJIOXKEHHUE B
[Tepuonuueckoit
CUCTEME XMMHUYECKUX
anemenToB Jl. M.

Menneneesa
Oco0ennoctH

CTPOEHUS AaTOMOB

HEMETAJJIOB
duznueckue cBoiicTBa

HEMETaJIIOB.
Annorponus
HEMETaIJIOB (Ha
pUMepe KUCIOpo/a,
cepsl, pocdopa u

yriiepoa)
XUMHUYECKHAE CBOUCTBA

TaJIOr€HOB U UX

COeIUHEHUN
XHUMUYECKHE CBOMCTBA

Cephl U COCTMHEHUI
XUMHUYECKHAE CBOUCTBA

a30Ta U COeAUHCHUMN
XUMHYecKre CBOMCTBA
docdopa u
COETUHEHNH
XHUMHUYECKHE CBOMCTBA

yriepoja u
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53

54

COeIUHEHUN
XUMHUYECKHE CBOMCTBA

KpEMHU 1

COETUHEHNH
[IpumeHeHue

BAOKHEUIITNX
HEMETAIJIOB U UX

COeTMHEHNH
O0600111eHIE U

CHUCTCMAaTHU3al s

3ganuil «HemeTtaminy.
Brraucienud mo

YpPaBHEHUAM
XUMUYECKUX PEAKIUN
U TEPMOXUMHYECKHE

pacuEThl
Brruucinenus no

YpPaBHEHUSAM
XUMHUYECKUX PEAKIUI
Y TEPMOXUMHYECKUE

pacdEThl
[IpakTuueckas pabora

Ne 3. «Pemrenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 [0 TEME

"HemeTtamasl"»
KonTponbnas padota

no TeMaM «MeTaib»y

u «Hemertamib»
Heoprannueckue

KHCJIOTBI
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Opranuueckue

KHUCJIOTBI
Heopranuueckue

OCHOBaHUS
Opranuueckue

OCHOBaHUS
AMdoTtepHbIe

HCOPTraHN4YCCKUC U
OpraHHuvCCKUC

COCTUHEHUS.
I'eneTnueckas cBSI3b

HEOPraHWYECKUX U
OpraHNYeCKHUX

BEILIECTB
I'eneTnueckas cBSA3b

HEOPTaHUYECKUX U
OpraHUYEeCKUX

BEIIECTB
Ponp xumuu B

obecnieueHUH
9KOJIOTHYECKOM,
SHEPTEeTUYECKOU 1
MUNIEBOU
0€e30IacHOCTH,

Pa3BUTUH MEIUIMHBI
IIpencraBienus o6

OOIIMX HAYyYHBIX
MIPUHITUTIAX
MIPOMBIIIIICHHOTO
MOy YEHUS
Ba)KHEHIIINX BEIIECTB
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[pencraBnenus 06
00X HAYYHBIX
OPUHIAIAX
MPOMBIIIUICHHOTO
MOy 4CHHSI

BaXXHEHIITNX BEIIECCTB
[IpencraBnenus 06

00IIMX HAYYHBIX
MPUHIUITAX
MTPOMBIIIIJICHHOTO
MOJTy4eHUsI

BaKHEHIIINX BEIIECTB
Yenosek B Mupe

BEILIECTB U MAaTEpPUAJIOB
XuMUs 1 310pOBbE
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XuMUs U 310pOBbE

YeJIoBeKa
O060061enue Kypea

xumuu 11 kmacca

OBHIEE KOJIMYECTBO
YACOB IIO ITPOITPAMME

68



MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

11 KJIACC

Kon

npoBepsieMor

0 pe3yJbTarTa
1

1.1

1.2

1.3

1.4

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o01mero 0opa3oBaHus

TeopeTnueckue OCHOBBI XMMUHU

Bnanenune cuctemMol XUMHYECKUX 3HAHUK, KOTOpash BKIIOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHA (XUMHYECKHUH DJIEMEHT, aTOM,
AJEKTpOHHAas 000JI0YKa aroma, s- , p- , d-3JEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTENEHb OKHCJICHUS, XUMHUYECKass CBsI3b, MOJb, MOJIApHAs Macca,
MOJIIPHBIA  00BEM, KPHUCTAJUTMYECKAsT PEHIETKA, TUIBI XUMHUYECKUX
peaknuii (OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIE, JK30- H
SHAOTEPMUUYECKUE, PEAKIIMH HIOHHOTO 0OMEHA), pacCTBOP, FIEKTPOIUTHI,
HE3JIEKTPOJUTHI, JJIEKTPOJUTHYECKAs AUCCOLMALMS, OKHUCIHUTENb,
BOCCTAaHOBUTEINIb, CKOPOCTh XHUMHYECKOW pPEaAKINH, XUMHYIECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOpPHUS DIIEKTPOJTUTHUYECKOU
nucconuanuu, Ilepuoamueckuit 3akon .M. MenzaeneeBa, 3aKkoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTU, CUMBOJIMUECKHUH S3BIK XUMUU,
(baKTOIIOTUYECKHE CBENCHUS O CBOMCTBAaX, COCTaBe, MOIYyYEHUH U
0€30macHOM HCTIOJb30BAaHUHM BAKHEHIITUX HEOPTAHHMYECKUX BEIICCTB B

OBITY M IPAKTUYECKOHN EATEIILHOCTH YEJIOBEKa
ChopmHpoBaHHOCT, YMEHHUN BBISBIATH XapaKTE€pHbIE MPU3HAKU U

B3aUMOCBA3b H3YYCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC
INOHATHUA IIpU OIIHCAaHUU CTPOCHHUA U CBOMCTB HCOPraHN4YC€CKUX
BCIICCTB MU HX HpeBpameHHﬁ; BBISABJIATE B3aMMOCBA3b XHMHWYCCKUX
3HAHUNW C MNOHSATHUSIMH U npeacTaBJICHUAMU APYTrux

CCTCCTBCHHOHAYYHBIX ITPCAMETOB
BnaneHne OCHOBHBIMH METOJaMH HAayYHOTO IIO3HAHUA BCIICCTB U

XUMUYECKUX ABJCHUN (HaONIOJeHue, U3MEpEeHue, 3KCIEPUMEHT,

MO/ICJIUPOBAHUE)
CdopMUpPOBaHHOCTH YMEHHH OMNpPEACNATh BAJICHTHOCTh W CTENEHBb

OKHCIICHUSI XUMUYECKUX DJJIEMEHTOB B COCJAMHEHUSX PA3TUYHOTO
cocTaBa, BHUJ XUMHUYECKOH CBsI3W (KOBajJeHTHas, WOHHAaf,
MeTaJUIMuecKasi, BOJIOPOJHAsI) B COCIUHEHUSAX, TUIl KPUCTAJUITMUECKOM
pEETKM KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJsIpHasl, HOHHas,

MeTaJUTHIecKas)



1.5

1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

23

24

C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ OIPCACIIATE XapaKTCPp CpCAbl B BOAHBIX

pacTBOpax HEOPraHMYECKUX COCTMHEHUN
ChopMUPOBAHHOCTh YMEHUS KIACCUUIIUPOBATH XUMHUUYECKHE

peaKIyy MO Pa3IMYHBIM MPU3HAKAM (YUCITy M COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J(PQeKTy peaknu, HU3MEHEHHIO CTeTeHEen
OKHCJICHHUS DIEMEHTOB, OOpPaTHUMOCTH pEaKIUH, Yy4YaCTHUIO

KaTain3aTopa)
ChopMHUPOBAaHHOCTh yYMEHUH COCTaBIATh YpaBHEHUS peakuui

pPa3IMYHBIX THUIIOB, IIOJHBIE W COKPAIIEHHBIE YPAaBHEHMS PEaKIUI
MOHHOTO 0OMEHa, YUUTBIBAsl YCIIOBHSI, IPH KOTOPBIX 3TU PEAKLIUU UAYT

110 KOHIIA
CchopMupoBaHHOCTh YMEHHI MPOBOANUTH PEAKIMH, MOITBEPIKAAIOLIIE

KauyeCTBEHHBIM COCTaB Pa3iInYHbIX HCOPTaHHYCCKUX BCIICCTB,
pacrio3HaBaTb OIIBITHBIM HYTéM HOHBI, MPUCYTCTBYIOIINUEC B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEILECTB
ChopmupoBaHHOCT, YMEHHI PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-

BOCCTAHOBHUTCIBbHBIX peaKLII/Iﬁ noCcCpeaACTBOM COCTABJIICHUA

AIIEKTPOHHOTO OajlaHca 3TUX peaklui
ChopmMupoBaHHOCTh yMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH

XMMHUUYECKOH PEaKkIny OT Pa3IMIHbIX (aKTOPOB
CpopMUpPOBAHHOCTh YMEHHH OOBSICHATH XapakKTep CMELIeHUs

XHUMHYECKOT'O paBHOBECHUA B 3aBUCHUMOCTH OT BHCIIHETO BOSﬂCﬁCTBHH

(mpunnun Jle [arense)
OOm1ast ¥ HeOpraHUYECKask XUMHSI
CdhopmupoBaHHOCT, YMEHUH pacKpbiBaTh cMbIcH [leproamaeckoro

3akoHa J[.MI. MenneneeBa U AEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOIIYI0, OOBSCHUTEIBHYI0O U TPOTHOCTHYECKYIO

byHKIIUU
CdopMUpOBaHHOCTH YMEHUHN XapaKTEPU30BATh DJIEKTPOHHOE CTPOCHUE

aTOMOB XHUMHYECKHX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuuyeckux siemeHToB JI.M. MenneneeBa, HCHIONb3ys
MOHATUS «S- , p- , d-DJCKTPOHHBIE OPOUTANNY», «IHEPTETUUCCKUE
YpOBHUY», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB U WX COCIMHEHHUH IO TEPHOJaM W Tpymnmam

[Tepuoanueckoit cucremMbl XuMuueckux 3neMeHToB .M. Menneneesa
ChopmupoBaHHOCT, YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIKE

XUMHUYECKHUE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,
MOATBCPKAAaTh CYIICCTBOBAHHUC IeHEeTUYECKOMU CBA3U MCXKOY
HCOPraHMYCCKUMHU BCIIECCTBAMU C NOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN
CdopMupoBaHHOCT, yMEHUW YCTaHaBIMBATh MPUHAIIECKHOCTD

HCOPTraHUYCCKUX BCHICCTB IO HUX COCTABY K OHpe,[[CJ'IéHHOMy KJIacCy

(rpymme) coenvHeHU# (IIPOCThIE BELIECTBA — METAJIBI U HEMETalIbI,



2.5

2.6

2.7

2.8

2.9

3.1

3.2

OKCH/JIbI, OCHOBAaHHUSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COIIH)
CdopMUPOBaHHOCTh YMEHHMI HCIIOIH30BATh XUMUYECKYIO CHUMBOJIUKY

JUIsL  cocTaBlieHHs] (OpPMYN BEHIECTB M YPaBHEHHH XHUMHUYECKHX
peaknuii, cucrematuieckyto HomeHkinatypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUs OTJCJIbHBIX HEOPraHWYECKHUX BellecTB (yrapHelii ras,
VIJEKUCIIBI ra3, aMMHuak, raméHas W3BeCTh, HeraméHasi H3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHUE)
CchopMuUpoBaHHOCTh YMEHHUH XapakTepu30BaTh (OMMCHIBATh) 0OIIME

XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKAATh CYLIECTBOBAHUE TE€HETUUECKON CBA3U MEXIY
HEOPraHMYEeCKMMH BEIIeCTBAMU C NOMOINbIO YpaBHEHUH

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI
CdopmupoBaHHOCTH YMEHUIN TUIAHUPOBATH U BBINOJHATH XUMHUECKUN

IKCIIEPUMEHT (Pa3JOKEHUE TIEepPOKCHIa BOJOPOAA B IMPHUCYTCTBHU
KaTalnu3aTopa, ONpeeNICHUEe CPe/ibl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHHE pa3JIMYHbIX (AKTOPOB Ha
CKOPOCTh XMMHUYECKOHW peakIuu, peaklud HOHHOro OOMeHa,
KAueCTBCHHBIC PEaKIMX Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHA, PCIICHHUC OSKCICPUMCHTAJIBHBIX 3aJad I10 TEMaM
«Metamnbs» U «Hemeramisl»y) B COOTBETCTBHH C NMPAaBUJIAMU TEXHUKH
0e30macHOCTH TpH OOpaIleHWH C BEIECTBAMU W J1a0OpPaTOPHBIM
00OopyJdOBaHUEM; MNPEACTABIATh pPE3yJIbTAaThl XUMHYECKOTO
KCIepUMeHTa B (¢GopMe 3alucCH YypaBHEHHIH COOTBETCTBYIOIIHUX

peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTaTOB
CdopMHupOBaHHOCTh yMEHUN COOJIOAATh MpaBuja IOJb30BAHUS

XUMHYECKON TMOCynoil M 1ab0opaToOpHBIM O0OPYJOBaHHEM, a TaKXKe
mpaBuiia oOpalleHusl ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU

IO BBITIOJIHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OTIBITOB
ChopMHUPOBAaHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE

IIPOLIECCHI, JIEKAlIe B OCHOBE MPOMBIIIIEHHOTO MOJTYYEHHsI CEpHOU
KHUCTIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MpEACTaBICHUN 00
Oo0mMMX HAYYHBIX MNPUHLUHUIAX U D3KOJOTHUYECKUX mpobdiemax

XUMHUYECKOTO TPOU3BOCTBA
XuMus U Ku3Hb. Pacuétsl
CdhopmupoBaHHOCTh MPEACTABICHUI O XUMHYECKOH COCTABJISIOIICH

€CTCCTBEHHOHAYYHOM KApTUHBI MHUpPA, POJIM XUMHH B IIO3HAHUU
ABJICHUM TpUpPOABI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
pellleHus] MPaKTUYECKUX 3ahady U HSKOJIOTMYECKHM OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpesie
ChopmMupoBaHHOCTh yMEHHH KPUTHUYECKHU aHAJIU3UPOBATH

XMUMUYECKYI0 HMH(OpMAIHMIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB



3.3

3.4

3.5

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh VIHTEpHET U IpyTHe)
ChopMupoBaHHOCTh yMEHHH COOMIONATh MpaBUiIa SKOJIOTHYECKHU

1eJ1Ieco00pa3HOro MoBeJIeHUs B ObITY M TPYIOBOM AEATENbHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS M OKPYXAKOIIEH IPUPOIHOU

cpeabl
Oco3HaBaTh OMNACHOCTb BO3JEHCTBHUS Ha >KUBBIE OPraHU3MBI

OIIpeNeNEHHBIX BEUIECTB, IOHNMAas cMbIca nokaszateis [IJIK, noscHaTs
Ha MpUMEpPax crocoObl YMEHBIIEHUS U MPEIOTBPALICHUS X BPEIHOIO

BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA
ChopMUPOBAHHOCTh YMEHHUH NTPOBOIUTH BBIUMCICHHUS C

WCIIOJIb30BAaHUEM TOHATUS «MaccoBasi JIOJsl BELIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUUYECKHX pEaKLHUAX, MaccChl
BEIIEeCTBA MM 00BbEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM O0BEMY OFHOTO W3 YYAaCTBYIOUIMX B PEAKIUU BEIIECTB,
TEoBOro 3¢ (eKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIrUun



ITPOBEPAEMBIE JIEMEHTbBI COAEP)KAHUA 11 KJIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

1.10

2.1

2.2

IIpoBepsieMblii 3J1eMEHT COACPKAHUS
TeopeTnyeckre OCHOBbI XUMUU
XuMu4eckuil neMeHT. AToM. Sapo aToma, U30TOMBl. DIEKTPOHHAsS 00O0JIOYKA.

DHEpPreTUYEeCKUe YPOBHH, MOTYPOBHH. ATOMHBIE OpOWUTANH, S-, P-, d-2JI€MEHTHI.
OcoOeHHOCTH pacTlpe/eNieHUs] SJICKTPOHOB M0 OpOUTAISIM B aTOMaxX JJIEMEHTOB

IEPBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHAsI KOH(UTypaLisl aTOMOB
[Iepnonnueckuit 3akoH u [lepuogudeckas cucreMa xuMuyeckux snemeHTos J[. 1.

MenneneeBa. CBs3b mnepuoaMyeckoro 3akoHa U Ilepumoguueckoil cucTeMbl
xuMudeckux 3eMeHToB [[.1. MenneneeBa ¢ COBpEMEHHON TEOpPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKUX DIIEMEHTOB U
O6p33yeMBIX HMHU IIPOCTBIX M CJOXKHBIX BCHICCTB IO IpylmnaM MW IIEpHOOaAM.

3HaueHHe NMepUOANUECKOro 3aKOHA B Pa3BUTUU HAYKHU
CrtpoeHue BemecTBa. XHUMHUYECKas CBSI3b. BHUIBl XUMHYECKON CBSI3HU

(koBasieHTHAsT HEMOJIsIpHAsT M TOJIIpHAsl, WOHHAsA, MeTauinyeckas). WOHBI:
KaTUOHBI U aHUOHBI. MeXaHu3MbI 00pa30BaHMs KOBAJTEHTHON XUMUYECKOU CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BonopoaHas cBs3b
BanentHOCTB. DnekTpooTpunateabHOCTh. CTENEHb OKUCIECHUS
BemiectBa MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA

COCTaBa BELIECTBA. THIBI KPUCTAIUIMUECKUX PELIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THIIA KPHUCTAUIMYECKON pemérku. I[loHsTHe o0 nucnepcHbIX
cucreMax. VIcTHHHBIE M KOJUIOMJHBIE PacTBOpPbl. MaccoBas 10J1 BELIECTBA B

pacTtBope
Knaccudukanus Heopranndeckux coeanHeHunii. HomeHkmatypa HeopraHn4eckux

BEIIECTB
Xumuueckas peaknus. Krmaccudukanmums XHUMHYECKHX pPEAKIUU B

HeOpraHquCKOﬁ u OpFaHI/I‘IeCKOP’I XMMHH. 3aKOH COXPAaHCHUS MACChlI BCHICCTB,

3aKOH COXPaHEHUS U IPEBPALLCHUS SJHEPTUH IIPU XUMUYECKHUX PEAKIUAX
CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
OOpatumble peakuuu. XUMHYECKOe paBHOBecue. MDakTopbl, BIHAIOIIME Ha

COCTOSIHUE XUMHYeCcKoro pasHoBecus. [Ipunuun Jle [llatense
Onektponutrueckas aucconnanus. CunbHbIE U ciaabble AmekTponauThel. Cpena

BOAHBIX PAaCTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaHBHaﬂ, mIcJI049Has. PeaKL[I/II/I

HOHHOTO 00OMeHa

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

Heopranuueckas Xumus

Hemeramner. [Tonoxenne HemetamwioB B [lepuoanyeckoil cucreMe XUMUYECKUX

anementoB J[.M. MenneneeBa U 0COOEHHOCTH CTPOEHUS aTOMOB. Duznueckue
CBOWCTBA HEMETAIUIOB. AJUIOTPONHKS HEMETAJIOB (Ha IPUMEPE KUCIOPOa, CEPBI,

docdopa u yriaepona)
XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajJOreHOB, CEphl, a30Ta,

dbocdhopa, yraepoma U KpEeMHHUS) U UX COCAHMHEHUU (OKCHIOB,



23

24

2.5

3.1

3.2

33

KHCJIOPOACOACPKANIUX KHCJIOT, BOIJOPOIAHBIX COGHHHCHHﬁ). HpI/IMeHCHI/Ie

BaXXHEUIIINX HEMETAJUIOB U UX COSTUHEHUN
Meraubl. Ilonoxxenne MeramoB B llepuoanueckoid cHCTEME XUMHUYECKHUX

anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOECHUS AJICKTPOHHBIX 000JI0UYEK
aToMoB MetasuioB. O0ume ¢pusndeckue cBoiictBa MetasioB. CIulaBbl METaJIOB.

DIEKTPOXUMHUYECKUI Psil HATPSHYKEHU METalIoB
XUMHYECKUE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUM, Kajaui, KaJbIUH,

MarHui, aJlOMUHUN, IMHK, XpOM, Kelle30, MeIb) U MX coequHeHuil. Oouue

CIocoObI MOTyYeHUsI METAIIIOB. [I[puMeHeHe MeTauioB B OBITY U TEXHHUKE
I'eneTnueckas CBsA3b HEOPraHMYECKUX BELIECTB, NPUHAICKAIIMX K PA3IMYHBIM

KJTaccaM
XHUMUS U )KU3Hb
Ponp xumMum B oOecnedeHHHM SKOJOTUYECKOW, SHEPreTHYECKOW W THINEBOU

6C3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHBIL. IToustTue o HAayYHBbIX MCTOJaX IO3HAHUA

BELIECTB U XMMUYECKHUX PEaKIUN
[IpencraBnennus 00 OOIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MOTyYCHHS

BRXHEHMIINX BeHIECTB. YEJIOBEK B MHUpE BEIIECTB M MATEPHUAJIOB: BaKHEHIINE
CTPOUTEIBHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuasbl, KPackH, CTEKIIO,
KepaMHKa, MaTepUajbl Ui JJIEKTPOHUKHM, HAaHOMAaTepualbl, OpPraHU4YEeCKUE U

MUHEpaJIbHbIE y100peHus
X¥UMHMS U 370pOBbE YEJIOBEKA: IpaBUJIa MHCIOJIb30BAaHUSA JIEKAPCTBEHHBIX

IpernapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS IPenapaToB OBITOBON XUMHUU

B IOBCEJHEBHOU KU3HU
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OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA:
Xumust. 11 knacc: yue6. nist obmeoodpazoBarenbHbix yupexaenuii / O.C. I'abpuensa. 2023
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlurykoBa A. B. HacronbHast kHUTa yuuTens.
Xumus. 11 xi1.: Meronundeckoe nocodue. - M.: [Ipoda, 2023.

2. Tabpuensn O. C., SmykoBa A. B. Terpaas s 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
paoor. 11 k. K yuebnuky O. C. I'abpuensaa «Xumus. 11 kmacey». M.: ipoda, 2023.

3. lNabpuensu, O. C. Metonuueckoe mocodue k yueonuky O. C. 'abpuensaa « Xumusi». 1 1 kmacc
/ O. C. I'abpuensn. — M. : lpoda, 2023

4. I'abpuensn, O. C. Meroanueckoe nocodue k yueOuuky O. C. ['abpuensna «Xumusi». 11
knacc / O. C. I'abpuensa. — M. : JIpoda, 2023

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmnoreka LIOK
http://him.1september.ru Enunas xomnekuus LIOP: [IpenmerHas komiekus « XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumust. Komekmus Poccuiickoro o0mmeo0pa3oBaTebHOTO opTaia



