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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XUMHUKM Ha YPOBHE CpeIHEro ooOImero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit deneparumy, TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIBPHON IMPOrPaMMBbI  CpPEIHEro 00Iero oOpa3oBaHUS
(POIT COO0), IIPEACTABIECHHBIX B DenepanbHOM roCyIapCTBEHHOM
oOpazoBatenbHoM ctangapte COO, c¢ yuérom Konuenuuu mnpenojgaBaHus
yueOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MIPOrPAMMBI, U
OCHOBHBIX ToNO)kKeHH «Crtparernn pa3BuTus BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKE NPOrpaMMbl IO XUMHUHU, K OINPEAECICHHIO
o0mieii cTparernu oOy4eHHs, BOCIIUTAHUS U PA3BUTHUS 00YUAIOMINXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIepKaHUsI, PE3yJbTaTOB OOyUYeHHS] W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITyCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBITTY CKHUKaMH
00111e00pa30BaTeIbHONM  OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAllOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHON CHCTEME XUMHUYECKOTO OO0pa3oBaHUsA. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PCHUS W O0IIEH KYJIBTYPBI
YelloBeKa, a TakKKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pOBbI0 M TPHUPOAHONW cpene. Peanmusyercss xumuyeckoe o0Opa3oBaHUE
oOy4Jaronuxcs Ha ypOBHE CpeHEro o01iero o0pa3oBaHUs CPEICTBAMHU Y4E€OHOTO
npeaMera «XUMHs», COJIEepKaHUE U TOCTPOCHHE KOTOPOTO OIpEJCICHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHEeNM(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MATEPHAIBHOW XKU3HHM OOIIECTBA, a TaKXKE C y4ETOM
oO0ImuMX I1eJied W TMPUHIUIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero olmero oobpazoBanwus B Poccuiickoit denepanun.

XUMHSI KaK 3JIE€MEHT CHCTEMBI €CTECTBECHHBIX HAayK HUI'pacT 0006}/}0 POJb B
COBpeMGHHOﬁ OUBUIKW3allMK, B CO3JaHUHA HOBOI 0a3bl MaTCpHaHBHOﬁ KYJIbTYPBI.
Ona BHOCHUT CBOM BKJIaJd B (I)OpMI/IPOBaHI/Ie PadrOHAJIbHOI'O HAYYHOI'O MBIIIJIICHUA,
B CO3JaHUC HCJIIOCTHOI'O IIPCACTABIICHHA 00 OKpPYKaromeM MHUPC KaK O CAUHCTBC
MNpHUpOJAbI U YCIOBEKA, KOTOPOC (I)OpMI/IpyCTCSI B XMMHH Ha OCHOBC ITOHHUMAaHMUA
BCIICCTBCHHOI'O COCTaBa OKPYXKAOMICro MHpad, OCO3HAHUA B3aMMOCBIA3U MCIKIAY
CTPOCHUCM BCUICCTB, UX CBOMCTBAMU M BO3MOKHBIMH 00JIaCTIMU IMPUMCHCHMU.

TecHO B3aMMOAEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HAYKaMM, XUMUS CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOJIMMBIM YCIOBHEM YCIIEILIHOTO



TpyJla W KM3HU KaxJI0ro wieHa ooOmectBa. COBpeMEHHass XMMHUs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTHW HampaBjlieHa Ha pelieHue
rJI00AIbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MacHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOmIMMH LENSIMM M TPHHIMIIAMUA CPEAHETO OOIIETOo
oOpa3oBaHus coaepxanue npeaMera «Xumus» (10—11 kimaccel, 6a30BbI YpOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOOUMYI0 WM i BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLUYMa, MPOAODKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsaomuMu  npeaMera  «XHUMHS» — SBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHUyecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHUU M0 HEOPTaHMYECKOM XUMHUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yecKor Xxumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUEHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro0 MHOIro00pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpyktypa comepxkaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOIXO/a K W3Y4YeHHI0 y4eOHOro Marepuansa © OO0yCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKONW XHWMHUHU BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCJIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
npeACTaBIeHUu o cTpoeHun BemecTB. CBefeHUs 00 H3ydYaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOOB JO CIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COEJMHEHUW. B Kypce OpraHnyeckod XUMHM TOJYy4YalOT pa3BUTHE
chopMHUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYATIbLHBIC
MPEICTABICHUS O XMMHUYECKOMN CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON pEeaKIInH.

[Ton HOBBIM yIJIOM 3peHHs B TIpeaAMeTe «XHUMHS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs HW3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUYECKHA MaTteprual | (aKTOJIOTHYECKHUE CBEJICHUS O BEIIeCTBaX U
XUMHUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas W HeopraHudeckas
XUMUSD» OOYYArOIIMMCSl TPEAOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTHUCCKHUX IMO3UIINH,
riIy0o’ke TIOHATh HMCTOPUYECKOE WM3MEHECHHE (YHKIMH 3TOro 3akoHa — OT
o0o01aromel 10 OOBICHSIONIEH ¥ TPOTrHO3UPYIOIICH.

Ennnast cucreMa 3HaHW O BaXHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWCTBAX M MNPUMEHEHHH, & TAKXKE O XMMUYECKHUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 ximaccos



DIIEMEHTAMM COJICPKAHUS, HMMEIOIMMHU KyJIbTYpPOJIOTHYECKUNA W IPUKIIAJHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBSA3U XUMHUU C
IPYTUMH HayKaMH, PacCKpbIBalOT €€ pPOJIb B II03HABATEIBHOW U NIPAKTUYECKOU
NESTEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUM XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBATbCS B OOILIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh HMH(GOPMaLUI0 U
IPUMEHATh €€ Ul TIONOJHEHUS 3HAHUM, PEIICHUS WHTEIUIEKTYAIbHBIX |
HKCIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 33/a4. B 1eiaoM conepkanune yueOHOro
npeamMera  «XHMHUS»  JAHHOTO  YPOBHSA  HM3YyYEHMS  OPUEHTUPOBAHO  Ha
(dopmHpoBaHrEe y OOYYaIOIIMXCSA MHPOBO33PEHYECKONW OCHOBBI JUIsl TMOHMMAaHHS
dunocockux MaeH, TaKUX KakK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUWA IIyTEM ODKCIIEPUMEHTA U
pelieHus MpPOTHUBOPEYUN MEXIYy HOBBIMM (akTaMM M TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU DKOJIOTMUECKUX Mpoliem, a
Takke Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B rmrane pemeHus 3amad  BOCIWTAHUS, Pa3BUTHS W COIMATU3AIAA
OOy4YaroImuXcss TPHHIATHIC MPOTPAMMON IO XHMHUU TOJIXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMETa MPEAYyCMATPUBAIOT  (OPMHUPOBAHUE
YHUBEPCATbHBIX YYeOHBIX JCWCTBHN, WMEIOMMX 0a30BOe 3HAYCHHE IS
pa3IMYHBIX BHJOB JCSATCILHOCTH: pEHICHUS TpoOJieM, TMOWCKa, aHalu3a M
00paboTku uHGOpPMALIUK, HEOOXOIUMBIX JJIsI TPUOOPETEHHS OTBITA TPAKTHIECKON
U HCCIE0BATEIIbCKON JEeSTENHHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B nmpakTuke mnpenojgaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeiHEero o0111ero 0opa3zoBaHusi, Py OMPEACICHUU
COJIEp)KATENIbHOW XapaKTepUCTUKU LIeJIed H3yUYeHHUs TpeAMeTa HaIpaBICHHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH Y€JIOBEKAa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4EeHUs
peaMeTa SBIISIETCS BIIOJHE ONPaBIaHHbBIM.

CorniacHO JaHHOW TOYKE 3pEHMsI TJIABHBIMHM LEISIMU M3YUYEHHUs NpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

dbopMUpOBaHHE CHUCTEMBl XUMHYECKHUX 3HAHUHW Kak  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIEkKAT
KITFOUEBBIC TOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI W TEOPHUH XHUMHH, OCBOCHUE
s3bIKa HAYKH, YCBOGHHE W TIOHUMAHUE CYIIHOCTH JOCTYMHBIX 0000meHni



MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpPUEH UX pPa3BUTHUS U
CTaHOBJICHHS;

dbopMupoBaHUE U PA3BUTUE MPEJCTABICHUN O HAYUYHBIX METOAAaX MO3HAHUS
BEILIECTB M XUMHUYECKUX PEaKIUil, HEOOXOAUMBIX [JIsi MPUOOpPETCHHS] YMEHUM
OPUEHTHUPOBATHCS B MUPE BELIECTB U XMUMUYECKUX SIBIICHUW, UMEIOIIUX MECTO B
IIPUPOJE, B PAKTUYECKOU U TTOBCETHEBHOM KU3HU;

pa3BHUTHE YMCHHUH M CIIOCOOOB JACATCIILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOr0 JKCIIEPUMEHTA, COOJIOJCHHUEM IMPaBHUI 0€30MacHOrO
oOpalieHust ¢ BEIeCTBaMH.

Hapsiny ¢ atum, copepskaTenbHas XapakTEPUCTHKA IEJIeH W 3a/1ad U3ydeHUs
peaMeTa B IporpaMMme 1Mo XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NPETNoJlaBaHu  XUMHM B OOJIbIIEH  CTENEeHW OTHAETCA  MPEANOoYTECHHUE
MPAKTUYCCKOH KOMIIOHCHTE COACp)KaHUsS OOy4YCHHUS, OPHUCHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMYCKHHUKA 00IIe00pa30BaTEIbHON OpraHMU3alH, BIAICIOIIETO HE
HA0OpOM 3HAHWU, a (YHKIMOHAIHHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS] 3HAHUW M MPUMEHEHUS UX B PEATbHOU KU3HU
JUTS peIIeHUsT TPAKTUYECKUX 3a71ad.

B cBs3u ¢ 3Tum npu HMU3Y4YCHHUU IpPCAMCETA «XUMUS» JOMHWHHUPYIOIICC
3HA4YCHUC HpI/IO6peTaIOT TaKHuC LICJIM U 3aJa4YU, KaK:

aganTanus 00ydYaroIMXCs K yCJIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHUIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAlMsX, CBA3AHHBIX C BEHIECTBAMH U UX
MIPUMEHCHUEM,;

dbopMupoBaHHe y OOYyYarOIIMXCS ~ KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEpCaIbHOE 3HAUCHWE IS Pa3IUYHBIX BHJIOB
NeSATEIHLHOCTH: PEIIeHHs Mpo0JeM, MoncKa, aHaianu3a U 00paboTku MHGOpPMAIIHH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI ONbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TaKXKe JUII OINEHKH C TO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, UHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCS: CIIOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSMU, UCTIOIH30BAThH
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHauu3a yuyeOHOU u
HAYYHO-TIOMYJISIPHON HH(POPMAITUK XUMUIECKOTO COJICPKAHUS;



(dhopMuUpOBaHUE U Pa3BUTUE Y 00YUYAIOIIUXCS aCCOLUATUBHOTO U JIOTUYECKOTO
MBIILJIEHUS1, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPH TUIAHUPOBAHUU U TMPOBEJCHUH XHUMHYECKOTO
AKCTIIEPUMEHTA;

BOCIUTaHHE Yy OOydYaomuxcsi YOeKIEHHOCTH B T'yMaHHCTUYECKOM
HAIpPaBJIEHHOCTH XUMHUHU, €€ BaXKHOM PONM B PEHICHUH TIO0ANBHBIX MpoOIeM
PalMOHAJIBHOIO MPUPOAOIIOJIB30BAHMS, TOTIOJIHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOIO0 PABHOBECHSA, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOLIEHUS K TPUPOAE U CBOEMY 3J0POBBIO, a TakKe€ NPHOOPETEHHs OIbITa
WCIIOJb30BaHUsl TOJYYEHHBIX 3HAHUW JUIsl TPUHATUS TPAMOTHBIX PELICHUW B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yueOGHOM tutaHe cpemHero ooOmero oOpa3oBaHUS TPEaMET «XUMUSDY
0a30BOT0 YpOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcTrecTBeHHO-HAay4YHBIC
MPEIMETBI.

OO6mee yncIo 4acoB, OTBEAEHHBIX U1 M3YUYEHUS] XMMUU, HA 0230BOM yPOBHE
cpeaHero obmiero odpazoBaHusi, coctapisieT 68 dyacoB: B 10 kmacce — 34 yaca (1
gac B Hegenro), B 11 kmacce — 34 gaca (1 gac B Hezelno).



COAEPXAHUE OBYUYEHUSA
OBIIAA U HEOPTAHUYECKASA XUMUA
Teopernueckue 0CHOBbBI XUMMHU

Xumuyeckuil syeMeHT. AToMm. Sapo aroma, U30TONBI. DJIEKTPOHHAs
000J04YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB 0 OpOUTAISAIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB.

[Tepuoguueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBs3b NMEpUOIUYECKOr0 3aKoHA U llepmoanueckoi cucTembl
xuMudeckux syiemeHtoB J[. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX W CIIO)KHBIX BEIIECTB IO TPYIIaM ¥ TIEPHOJIAM.
3HavYeHue MEePpUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XHMHYECKasl CBs3b. BHIBI XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAas, UOHHAs, MeTaihnyeckas). MexaHu3Mbl
oOpa30oBaHHs KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
aklenTopHblil). BomopoaHas cBsi3zb. BalneHTHOCTh. OIEKTPOOTPULATEIBLHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJNSIPHOTO W HEMOJEKYJISIPHOTO  CTPOEHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT THUIIA KPUCTAIMYECKON PEIETKH.

[TonsTHE O AMCHIEPCHBIX CHCTeMaX. VICTMHHBIC UM KOJUIOHWJIHBIC PAaCTBOPHI.
MaccoBas 105151 BEIleCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEUIECTB. [eHeTudecKkas CBsI3b HEOPraHWYECKHUX BELIECTB,
IPUHAICKAIIMX K Pa3IMYHBbIM KJIACCAM.

Xumnueckas — peakuus. Krnaccuukanus — XMMHYECKMX — peakIUil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS DHEPTUU IPU XUMHUECKUX PEAKLIMIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTtnMbie
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
XuMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccounanus. CuibHble U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaabHasl, IeT0YHasl.



OKUCIUTEIIbHO-BOCCTAHOBUTEIIHLHBIC peaKuunu.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MNPEBPALICHUA!
nemoHcTpanus Tadnui «llepuonnueckas cucremMa XUMHUECKHX 3JIeMEHTOB /.
W. MennaeneeBa», M3y4eHHE MOJENEH KPUCTAIMYECKUX PEMIETOK, HAOJII0eHUE
W OINHCAaHWE JCMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE
IIEPOKCHIA BOAOPOJA B IIPUCYTCTBUM KaTalau3aTopa, OIpPEIAEICHUE Cpeabl
PacTBOPOB BEMIECTB C MOMOIIBIO YHUBEPCATIBHOTO UHIUKATOPA, PEAKIIUM HOHHOTO
oOMeHa), MPOBEJICHUE MPaKTUYECKO paboThl «BiusiHue pa3iuyHbIX (PakTOPOB Ha
CKOpPOCTbh XUMUYECKON PEAKIIUI.

PacuéTHrle 3a1a4mn.

Pacuérsl 10 ypaBHEHHMSIM XUMHWYECKMX pEakUWd, B TOM YHCIIE
TEPMOXUMHYECKUE PACUETBI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHUS «MacCOBas
JI0JIs1 BEILIECTBAY.

Heoprannuyeckass xummus

Hemeramnel.  Ilomoxenne HemeramnoB B Ilepuoaudeckoil  cucreme
xuMuueckux anemeHToB JI. V. MenneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha IpUMepe
KHCJIOpOJIa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJJIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yrimepoma U KpeMHHS) W WX  COCIWHEHUUH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUI).

HpI/IMeHCHI/IC Ba)KHEHIIIMX HEMETAJIIOB U UX COC,ZIPIHCHPIIZ.

Meramisl. [lonoxenne meramnoB B Ilepuogmyeckon cucremMe XHUMUYECKUX
sanemeHnToB [[. Y. MenneneeBa. OCOOCHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK
atomMoB MeTauioB. OOmue guiznueckue cBoiicTBa MeTaiioB. CIijlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAaXKHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, aJlOMUHMH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OO6mue cnocoObl moaydeHuss MeTamwioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M MX HNPEBPAIICHH!
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3I[0OB HEMETAIJIOB, PELICHUE
HKCIIEPUMEHTAILHBIX 3a7a4, HAOJIOJICHWEe W OINHCAHHWE JEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUIPOKCHUJIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKIIMY Ha KATUOHBI METAILIIOB).




PacuéTHrle 3aaa4mn.

PacuéTtel mMaccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacué€thl Macchl (00bEMA, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B 00ecieYeHUN SKOJIOTHYECKOM, DHEPTeTHUYECKON M THUIIEBOU
0€30IacCHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHHS
BEIIECTB U XUMHYECKUX PEAKIUU.

[IpeacraBnenuss o0 OOWIMX HAYYHBIX MPUHUIUIAX TPOMBIIUIEHHOTO
IIOJIYYEHHUs] BXKHEUIINX BEILECTB.

YenmoBek B MHpEe BEHIECTB M MAaTEPUAIOB: BAXKHEUINIME CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacCKH, CTEKJIO, KEepaMmHKa,
MaTepHaNIbl ISl AJCKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUYECKHE W MUHEPATbHBIC
yaoOpeHus.

XUMHUST U 3J0pOBbE 4YEJIOBEKA: MpaBUJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmwiIa OE30MaCHOT0 MCIIOIb30BaHUS MPENapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM KU3HHU.

MeXnpenMeTHEIE CBSI3H.

Peanmuzanust  MEXINpeIMETHBIX  CBSI3€M TNpU  M3y4YeHUH OO U
HEOpraHU4ecKol XUMUM B 11 Kiacce oCyIIECTBIISIETCS YE€pe3 MCIIOIb30BAHUE KakK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMM JIJISI OT/CJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAyYHbIE€ MOHATHS: HAay4yHbIM (DaKT, rUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMs, MEePUOAUYHOCTh, HAONIIOACHHE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

dusuKa: MaTepus, YIHEPrus, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKHUI YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEIUYUHBI U €AUHUIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: KJICTKaA, OpraHusMm, OKOCHCTCMaA, 6H00<1)epa, MakKpo- u
MHUKPOI3JICMCHTBI, BUTAMUHBI, oOMeH BCIICCTB B OPTraHU3MC.

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.



TexHonorusi: XuMu4ecKkas MNPOMBIIIJIICHHOCTb, MCTAJLIIyprus, IMpoOMU3BOACTBO
CTPOUTCIIBHBIX MAaTCPUAJIOB, CEJIbCKOXO03SIMCTBEHHOEC IMPOMU3BOACTBO, IIHUIICBAA
IMPOMBIINIJICHHOCTD, q)apMaHeBTI/I‘{CCKaSI IMPOMBIINIJIICHHOCTD, ITPONU3BOACTBO
KOCMCTHYCCKHUX TIPClaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHLIX MAaTCpHAJIOB,
QJICKTPOHHAA IIPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUHU.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
oOy4YarolmuMHUCs TporpaMM cpeaHero oOiiero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeIMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOoTKU TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrpPaMM CPEAHEro OOIero
00pa30BaHus SBIISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTcTBHHM C CHCTEMHO-ACSTEIBPHOCTHBIM TMOAXOAOM B CTPYKType
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oO11ero oOpa3oBaHusl BbIJICJEHBI CIEAYIONIUE COCTABIISIONIHUE:

OCO3HAaHUC O6y‘IaIOIHHMI/ICH pOCCHﬁCKOI}JI Fpa}K,HaHCKOﬁ HNICHTUYHOCTH —
IFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATCIbHOCTH U CAMOOIIPCACICHUIO,

HaIn4ue MOTHUBAIIUHN K O6y‘I€HI/IIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUM JMUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThCS B CBOCH
JeSITeTbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MPHUCYUIUMH IE€TOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4YMe MPABOCO3HAHUS YKOJOTUUECKOU KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LIE€JIA U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIMYHOCTHBIC PpEe3yJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» JIOCTUTAOTCS B
CIMHCTBE YYeOHOM W BOCHHUTATEIBHOW JIEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKHMH, COILIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJcalaMd POCCHMCKOr0 TPakJIaHCKOro OOINeCTBa, MPUHATHIMA B OOIIECTBE
HOpMaMHd ©  MpaBUJIaMH  IIOBEICHHUS,  CIOCOOCTBYIOIIMMHU  IpOIeccam
CaMOIIO3HAHUS, CaMOpPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JIMUHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pE3yJNbTATBl OCBOCHHS MOpeAMEeTa «XHMHUSD»  OTPaAkKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIBHOM M TMPAKTUUECKON JEesATEIbHOCTH
oOyyYaromuxcsl Mo peaanu3aiu TPUHSATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YaCTHU:

1) rpa:kaaHCcKOro BOCITUTAHUSI:



OCO3HAHMS 00YYaIOIUMHCS CBOMX KOHCTUTYLMOHHBIX MPAB U 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEICTABJIEHUSI O COLUMAJIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHHUHN B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIbHOCTU TIIPpHU CO3AaHHUHU
y‘{e6HBIX ITPOCKTOB, PCIICHUU yqe6HBIX K ITO3HABATCJIBHBIX 3aJa4, BBIIIOJTHCHHU
XUMHUUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH IIOHUMAaTh M IIPpUHUMATb MOTHBBI, HaMCPCHH:A, JIOTHUKY U
APTrYMCHTBI APYTHUX IIPU aHAJIN3C PA3JIMIHBIX BUI0OB y‘-IG6H01>i ACATCIBbHOCTH,

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

[IECHHOCTHOI'O OTHOIICHUS K HWCTOPUYECKOMY UM HAYYHOMY HACJEIUIO
OTE€YECTBEHHON XMMUM;

YBaXEHHUS K IIpolleccy TBOpYECTBa B OOJACTH TEOPUU M MPAKTHYECKOIO
IIPUMEHEHUSA XMMUHU, OCO3HAHUSA TOIO, YTO AOCTWIKCHHUSA HAyKU €CTh PE3yJbTar
JUINTENbHBIX ~ HAOJIIOIEHUHM, KPONOTIMBBIX 3KCIEPUMEHTAIbHBIX  ITOHMCKOB,
IIOCTOSIHHOI'O TPYyAa YYEHBIX U IIPAKTUKOB;

MHTEPECA W I[IO03HABATEIBbHBIX MOTHMBOB B MOJYYECHHM H IOCIEIYIOIIEM
aHajau3e MH(OpMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
HPaBCTBEHHOI'O CO3HAHUS, ATHYECKOTO MTOBEICHUS,

CITOCOOHOCTH OOCHHUBATDL CUTyallMH, CBA3AHHBLIC C XUMHUYCCKHUMU SBJICHUAMU,
U IIPpUHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) hpopMHUpPOBaHUSI KYJIbTYPbI 3/10POBBSI:

MOHUMAaHUsl [IEHHOCTEH 370pOBOro MW 0e30MmacHoro obOpas3a KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3myeckomy u
NICUXUYECKOMY 3/10POBBIO;

cOOIO/IeHUsT TpaBUil 0E30MacHOr0 OOpalleHHusl C BeHleCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;



MOHMMAHUSl [IEHHOCTU TMPaBWI HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIIEJICTBUN U HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHHUS);

5) TPy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTHM B  y4eOHO-HCCIIEI0OBATEIbCKON
NEeSATENbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUYECKOW U  JPYrux BHUAAX
JIEATENBbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B PCIICHHH MPAKTUYECKUX 3ajad
COIMaIbHOM HAIMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO MPOQEeCcCuil pa3IndyHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBHIYAJIBHOH TPAaCKTOPHH
oOpasoBanus, Oyaymieir mpodeccnr W peaau3aluid COOCTBEHHBIX JKHU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

OKOJIOIn4C€CKHA uenecoo6pa3H0r0 OTHOHICHUA K IIPHUPOAC, KAaK HCTOYHHKY
CymeCTBOBAHUS JKU3HU Ha 36MH€;

MMOHUMAaHUS TJI00AJIbHOIO XapakKTepa OKOJOIrMYCCKHX HpO6JICM, BIIMSAHUA
9KOHOMHYCCKHUX IMPOHECCCOB HA COCTOAHUC HpPIpOI[HOﬁ u COHH&HBHOfI CpCabI;

OCO3HaHUuA HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHUU  OJIA
peuicHusA BOIIPOCOB PpaAllMOHAIBLHOI'O IIPHUPOAOITIOIb30BaAHNA,

AKTUBHOTO HENPUATUS JACHCTBUN, MPUHOCALIUMX BpeJ  OKpyXk arolen
OPUPOIAHON Ccpesie, YMEHHUS IPOrHO3MPOBAaTh HEOJIArONMpPUATHBIE HKOJIOTHYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIU4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHON, KOMMYHHKAaTUBHOM M COIMAIbHOU
IPAKTUKE, CIHOCOOHOCTM M yMEHUSl AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xemogpobuu;

7) HIEHHOCTH HAYYHOT0 TIO3HAHMSA:



c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHMMaHUsl creuu(UK XHMHUM KaK HayKd, OCO3HaHus €€ poiu B
(GbopMUPOBaHUN PAIMOHATIBHOIO HAYYHOIO MBIIUICHUS, CO3/JaHUU LEJIOCTHOTO
NPECTaBICHU 00 OKpYXaloIlleM MHUpEe Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHWU Npo0JIEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUU JJIE  COBPEMEHHOU
IUBUIM3AIMK: B €€ T'yMaHUCTUYECKOM HAMpaBICHHOCTH M BaXXHOW poOIH B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUHU TI100aTbHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, SHEPIrETUUECKOU, MUILIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIUITUHBI, OOECIEYCHUH YyCIOBUN
YCHENIHOTO TPyJa W OKOJOTUYECKH KOM(POPTHON SKM3HU KaXKIOTO UICHA
o0111ecTBa;

CCTGCTBCHHO-Hay‘IHOﬁ rpaMOTHOCTHU: IIOHHMMaHuA CYHIHOCTH  MCTO/I0B
MMO3HaHM:A, MCIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIL30BaTh
IMOJIYyYaCMbIC 3HAHUSA IJIA aHaJIM3a U OOBSICHECHMS SIBJICHUH OKPYKAaroIiero Mupa u
IMPOUCXOIAIINX B HEM HSMGHCHHﬁ, YMCHHU: ACJIATh 000CHOBaAHHbBIC 3aKIIOYCHHS Ha
OCHOBC HAYYHBIX (I)aKTOB N HMCHOIOIUXCA OAHHBIX C IOCJIbIO IIOJIYUYCHHUA
JAOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSATECIBHO HCIIOJIL30BaTh XUMHUYECKHE 3HAHUS JJIA
PCHICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYalHAX,

HHTCpPCCA K IIO3HAHHUIO HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

FOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XWUMHUHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

WHTEpeca K OCOOEHHOCTSIM TpyJa B pasNudHbIX cepax mpodeccnoHaIbHOU
NESTETHHOCTH.

METANNPEIMETHBIE PE3YJIbTATbBI

MeTanpeIMeTHBIC PE3yIbTaThl OCBOCHHUS y4eOHOTO IpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01iero o0pa3oBaHus BKIIOUYAIOT:

3HAYMMBIE TUTSt dbopmMHpoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXIMCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHaAYYHbIE MOHATHS, OTPaKAIOIINE
LEJIOCTHOCTh HAY4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBJICHUE,
IpoLEeCC, CUCTEMa, HAyYHbIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNe, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);



YHUBEpCalbHble yueOHble NEHCTBUA (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,
pEryJsiTUBHbIE), oOecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH U COLMATIBLHON KOMIETEHIIMN 00yYaroIINXCs;

CIIOCOOHOCTH 00yJaroImmxcst HCII0Ib30BaTh OCBOEHHEIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHHBEPCAIbHBIE y4eOHbBIE
JICUCTBHUS B IO3HABATEIBHOW U COMAIBHON MTPAKTHUKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OTPa)XKalrOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJSITUBHBIMU
NEUCTBUSIMHA.

OsBianenue YHUBEPCAJIbHBIMHI Y4eOHBbIMH Nno3HaBaTeJIbHbIMH
NefCTBUSIMH:

1) 0a3oBble JIOrHYeCKHUE TeHCTBUSA:

CaMOCTOSITENIbHO  (OpMYyNUpOBaTH M aKTyaJU3upoBaTh  Ipoldsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OoNpCACIATL HCJIIM ACATCIIBHOCTHU, 3aldaBasd IMAPaMCTpPpbl H KPUTCPpUU HUX
JAOCTHUKCHUSA, COOTHOCUTD PC3YJIbTATHI ACATCIIbBHOCTU C ITOCTABJICHHBIMU LICTISIMU

WCMOJIb30BaTh MPHU OCBOCHHM 3HAHWW MNPUEMBI JIOTUYECKOTO MBILLUICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHW TOHSATHM U YCTAHABIMBATH WX B3aWUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHWUS U KPUTEPUU I KiaccH(pUKAIMA BEIIECTB U
XAMHUYECKUX PEAKIIHM;

YCTAaHABJIMBATh MPHUYUHHO-CICACTBCHHBIC CBSA3HM  MCKAY  HN3Yy4YaCMbIMHU
SABJICHUSMU,

CTPOUTH JIOTUYECKHE pacCyKIeHus (MHIYKTUBHBIE, JEAYKTUBHbBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B TPOIIECCe MO3HAHUS, UCIIOIb3YEeMble B XUMHUHM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBBIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIIbHBIC TIPE/ICTABIICHUS ISl BHISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 60a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIAJICTh OCHOBAMHM METOJOB HAYyYHOI'O IO3HAHUS BELIECTB U XMMHYECKHX
peaKkuuii;

(bopMyIUpOBAThH 1EJIM U 33]]a4H UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABJICHHbBIC
U CaMOCTOSITEIBHO C(OpMYyIUpPOBAaHHBIE BOIPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABWIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJQJCTh HaBBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS W IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIaTh 32 XOIOM
IpoIecca, CaMOCTOSITEIPHO MPOTHO3MPOBATh €ro pe3ysbTar, (OpMyIUpOBaThH
000011IeHUS U BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIAaHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKON HCCIEA0BATENLCKOW M IPOEKTHOU
NEeSATENbHOCTH, MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
IIOMCKY METOJOB pEUICHUS MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Ppa3IM4HbIX
METOJOB ITO3HAHMUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B Pa3IMUYHBIX HCTOYHMKAX HWH(PopMaruu (Hay4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHMOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

(dbopmMynupoBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU MOUCKE U
orbope wuHpoOpMaAlUU, HEOOXOJUMOW JJIsI BBIMOJHEHUS] YYEOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

npuoOpeTaTh OMBIT KCHOJIB30BAHUS HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMPATh  ONTHUMAJIbHYIO  (GOpMY  MpEeICTaBIEHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAy4HBIM S3bIK B KadecTBE CpeacTBa mpu pabore ¢
XUMUYECKON uH(pOpMAIell: MPUMEHSATh MEXKIpeAMEeTHbIe ((hu3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, ()OPMYJIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh U HpCO6p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CpPCACTBaA
HarJsiaHOCTH.

OBJ'IaﬂeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMU JEeUCTBUSIMM



3a/laBaTh BOIIPOCHI IO CYLIECTBY OOCYKJaeMOHl TeMbl B XOJE Juajiora
W/WIM  JUCKYCCHUHU, BBICKA3bIBaTh HAEH, (OPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS NIPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMCH pe3yJIbTaTOB I03HABATEIBHON JEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHT
XUMUYECKOTO KCIIEPUMEHTA, MPAKTHUECKOW PAOOTHI MO HUCCIEAOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, pealn3aliid y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM IMPOBEACHHBIX HCCIACAOBAHUN MyTEM COTJIACOBAHUS TO3WUIUNA B
X0J1€ 00CYyXIeHUSI 1 0OMEHAa MHEHUSIMH.

OBJaieHne YHUBEPCATbHBIMH PeryJSSTUBHBIMU ACHCTBUAMM:

CaMOCTOSTEIbHO IUIAHUPOBAaTh U OCYILECTBIIATH CBOXO I103HABATEIIBHYIO
JNEeATEIIbHOCTh, Olpelensas €€ Lead U 3aJadd, KOHTPOJIUPOBaTb MU IO MEpE
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpEaaraeéMblii aJlroput™M ACUCTBUN IpuU
BBINIOJIHEHUM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ dexTUBHBIN croco0 HMX peuieHuss ¢ Y4YETOM TMOJIyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIIUAX;

OCYHICCTBIIATH CAMOKOHTPOJIb CBOCH JICATEILHOCTH HA OCHOBE CaMOaHaJin3a u
CaMOOLCHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHHsS Kypca «OOmas u HeopraHWYecKas
XUMUSD) OTPaXkKaroT:

c(OPMHUPOBAHHOCTh  NPEJCTABICHUNA: O XHUMHUYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHH B TIO3HAHUM SIBJICHUUN
npupoasl, B  (QOPMUPOBAHUU MBIIUIEHUS W KYJbTYphl JIMYHOCTH, €€
GyHKIMOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON

cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HaHMH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUI 3JIEMEHT, aToM, W30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMMUYECKasi CBS3b
(KoBasIeHTHas, MOHHAsI, METAILTUYECKAsl, BOJOPOIHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUNBl ~ XUMHUYECKUX  PEAKUUM, pPacTBOp, DJIEKTPOJHUTHI,  HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Auccounanuu, nepuoaumyeckuid 3akoH /. . Menneneena,
3aKOH COXPAaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
pU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH U



CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM HCHOJIb30BAHUM BaKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHbIC MPU3HAKH MOHSITHIM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPU
ONMCAHNN HEOPTaHNYECKUX BEIIECTB U UX IIPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUUYECKYIO CHUMBOJIMKY IS
coctaBiieHuss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaKIuH,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTACIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld Ta3, YIJIEKUCIIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIEHAsI U3BECTh, TUTHEBAS CO/Q, IUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMPEJIEATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTABA, BUJ XWMHUYECKOMN
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJJTINYECKasi, BOJOPO/IHAS) B COSTUHECHUSX, THIT
KPUCTAJIMYECKON PeIIETKH KOHKPETHOTO BeIleCTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJITHYECKas ), XapaKTep Cpeibl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB II0 HX COCTABY K OIpPEAEIEHHOMY Kiaccy/rpymnie
COEJIMHEHUM (MPOCThIEC BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOJIUUYECKOrO 3aKoHa /I.
N. MenaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DyHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX dJeMeHTOB |—4 mnepuonoB Ileprnonnueckoil cucTteMsl
xuMudeckux osnemeHToB JI. WM. MeHaeneeBa, HMCMONb3ys MOHATHS «s-, P-, -
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHIY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMUYECKUX 3JIEMEHTOB U UX COCIUHEHUMU
o nepuogam u rpynmnam l[leprnoandeckor CUCTEMbl XMMHUYECKHX 3JIEMEHTOB /I,
H. Menneneena;

chOpMHUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB  Pa3IMYHBIX  KJACCOB,
MOJATBEPXKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBS3M MEXKIY HEOPraHMYEeCKUMU
BEII[ECTBAMH C MTOMOIIbIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XMUMHYECKUE PEAKIIUU I10
pPa3IMYHBIM TIpHU3HAKaM (YHUCIy M COCTaBy PEarupyroluX BEIIECTB, TEIJIOBOMY
ahexTy peaknuu, U3MEHCHHIO CTEIICHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiny, y9acTUIO KaTaanu3aTropa);



c(OPMHUPOBAHHOCTh YMEHUN COCTaBIIATh YPaBHEHUS PEAKUMA pazIMYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKLIMii MOHHOTO OOMEHa, YUYUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHILIA;

cOPMUPOBAHHOCTh YMEHMH TNPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAB DPAa3JWYHBIX HEOPraHMYECKHUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh ~YMEHUM  PACKPBIBATh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [laTense);

c(OPMHUPOBAHHOCTh YMEHHMI XapakTEepH30BaTh XUMHUYECKHE MPOIIECCHI,
JIekKaIME B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsSI CEPHOM KUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUN 00 OOMUX HAyYHBIX MPUHIINAIMAX WU
HKOJIOTUYECKUX TPOOJIEMaX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOAMTH BBIYHUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3(P(deKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, PEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOJAThH MPaBUJIA MOJIb30BAHUS XUMHUECKON
MOCyZI0OM U J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUUSIMH MO BBIITOJIHEHHIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATH XUMHUYECKHI
DKCHEPUMEHT (pa3IoKEHHE MEPOKCHIA BOAOPOAA B MPUCYTCTBHM KaTalu3aropa,
ONIPENETICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBI0 YHHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE peaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUIEHHE SKCIEPUMEHTAIBHBIX 3a/ad 10
temaM «Mertamney u «Hemeramib») B COOTBETCTBUU C NpPaBUIAMU TEXHUKU
0e30macHOCTH IpU OOpallleHUuH ¢ BEUIECTBAMH U JIaOOpaTOPHBIM 000pPYAOBaHUEM,
OPEJCTaBISITh pPEe3yJbTaTbl XUMHYECKOIO SKCIepUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakHii U (OpMyIUpOBATH BBIBOJBI HA OCHOBE
ATHX PE3YJIbTaTOB;



c()OPMHUPOBAHHOCTh YMEHHUA KPUTHUYECKHM AHAIM3UPOBATH XHMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMYyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaI, UHTepHET u ApyTHx);

chOpPMHUPOBAHHOCTh ~ yMEHHM  COOJIOJAaTh  IpaBHJIA  DKOJIOTHYECKH
1EeJIeCO00Pa3HOr0 TOBEAEHUsT B OBITY M TPYIAOBOH JEATEIBHOCTH B UEIAX
COXpPAaHEHMSI CBOETO 30POBbS M OKPYKAIOLIEH INPUPOJHOU Cpenbl, OCO3HABATh
OIMACHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BELIECTB, TOHUMAs
cmbict mokazarenss IIJIK, moscHAT, Ha mpumepax cHnocoObl yMEHBIIEHUS U
MIPENOTBPAILCHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS O0YYaroNIUXCsl C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBbS: YMEHHE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IT03HAHWS BEIICCTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CHENbIX M CJIA0OBUASAIIMX OOyYaroUIuXcs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mjist 3amucyu XUMUYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KVIACC

Ne | HanmenoBaHue pa3aesnoB U TeM KomnnuecTBo yacos DJIIEKTPOHHbIE
/T [IPOTpaMMbl Beero | Konrpons | [Tpakruuec| (mpossie)
HEIE KHe obpa3oBarTesbH
pabotel | paborer || BIC PECYPCHI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI XUMHH
1.1||(Ctpoenue aTomMOB. 3 - - bubnmnoreka
ITepuognueckuii 3aK0H U LHOK
N https://m.edsoo0.ru/
epuoanyuecKas cuctema 50011060
XAMHAYECKHUX 31emMeHToB 1. U.
Menneneena
1.2 ||Ctpoenue BemecTna. 4 - - bubnunoreka
MHoOroo6pasune BeIecTs HOK
https://m.edsoo.ru/
5a8072af
1.3 | XuMuueckue peakiuu 8 1 1 bubanoreka
HOK
https://m.edsoo0.ru/
6335cdd?
Hroro no pazneny 15 - -
Pa3znes 2. Heopranunyeckasi xumusi
2.1 [MeTamibl 6 1 Bu6nuorexa IIOK
https://m.edso0.ru/9
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2.2 |Hemetayminl 9 1 1 Bu6muorexa IIOK
https://m.edsoo.ru/c
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2.3 |CBsI3p HEOPTAHUYECKUX U 1 - - Bubnmoreka LIOK
https://m.edso0.ru/2
OpraHUYECKUX BEIIECTB T
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Pa3nen 3. Xumusi v )KU3Hb
3.1 | XuMus 1 )KU3Hb 2 - - bubnuorexa [IOK
https://m.edsoo.ru/1
f7b5bd2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB 33 2 3
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Kon

1.1

1.2

1.3

1.4

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

TeopeTnyecknue OCHOBBI XUMUHU

XuMu4eckuil 31eMeHT. AToM. Spo aTtoma, W30TOMNbI. DJIEKTPOHHAs 00O0JIOUKA.
DHepreTUYecKre ypOBHHM, TOAYPOBHU. ATOMHBIC OpOMTaNH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacIpesielIeHus JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JEMEHTOB

MEPBLIX ‘leTHpéX NEepruoaoB. 3HCKTpOHHaH KOH(I)I/Il"ypaL[I/IH aTOMOB

Ilepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKHUX 3j1eMeHTOB [[. 1.
MenneneeBa. CBs3p nepuoaudecKoro 3akoHa u Ilepuogumdeckoil cHCTEMBI
xuMuueckux asieMeHTtoB .M. MeHnneneeBa ¢ COBpEMEHHOW TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
00pazyeMbIX WMH MPOCTBIX M CJIOXKHBIX BEHIECTB I10 TPYMIaM W IEPUOAAM.

3HadyeHHne NEPUOANYCCKOI0 3aKOHAa B pa3BUTHU HAYKH

Crtpoenue BemiecTBa. XHMHYECKas CBA3b. BHIbl XMMHUYECKOW  CBSI3U
(koBajJIcHTHas HEMOJIApHAs M TIOJSApHAs, WOHHAs, MeTaulndeckas). oHbI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOU CBSI3U

(oOMeHHBIN ¥ TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

BanentHocts. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

1.6

1.7

BemiectBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THNBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUICCTB OT THUNA KpUCTaIM4eckod pemerku. Ilonsatue o aucnepcHbIX
cucrteMax. VIcTMHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBasi 10js BewlecTBa B
pacTBope

Krnaccudukanus Heopranuueckux coequHeHnii. Homenknarypa HeopraHuueckux
BEIIECCTB

Xumunyeckass — peakuus.  Krnaccudukamuss — XMMHMUYECKMX — peakiuil B
HEOPraHWYECKOM U OPraHMYECKOM XMMMH. 3aKOH COXPAaHEHUS MAaccChl BEILECTB,

3aKOH COXPAHEHHUS U IMPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLUsIX

1.8

1.9

1.10

CKOpOCTB pcaknuuu, €€ 3aBUCHMOCTbD OT PAa3JIMIHBIX q)aKTOpOB

O6paTI/IMLIC pCaKkuunu. XHUMHUYECKOE paBHOBECHC. cDE[KTOpI:I, BIMAKOIIKE Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense
OnekrponuTHyeckas aucconuanys. CuibHble U cinadble iekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTpaJIbHAas, 11eJ09Has1. Peakiyy HOHHOTO

oOmMmeHa

1.11

2.1

OKHUCIUTENHEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH
Heoprannueckas xumus

Hewmeramnel. Ilonoxenue HeMeramios B llepuoaudeckoit cucreMe XMMHUYECKUX
anemenToB J[.M. MenzaeneeBa U OCOOCHHOCTH CTpOEHHUSI aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJII0B (Ha IpuMEpEC KUCJI0pOJaa, CEPhbI,



2.2

docdopa u yriaeponaa)

XUMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdhopa, yriepoma W KPEMHHUA) M HX  COEAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIINX ~ KUCIIOT, BOJOPOJHBIX coenuHeHwit). [IpuMeHeHue

BOKHEUIINX HEMETAJIOB U UX COEIMHEHUIN

2.3

24

2.5

3.1

3.2

3.3

Metamibl. [lonoxxenue metawioB B llepronnueckoil cucTeMe XUMHYECKHX
anementoB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O6mue (uzndyeckre cBoWCTBa MeTayuioB. CIIIaBbl METAJIOB.

9HCKTpOXHMH‘-ICCKHﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

XVUMUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPWid, Kamui, KaJbIHH,
MarHui, aJlOMHUHUH, ITUHK, XpOM, JKele30, MeIb) M UX coenuHeHuid. OOmue

crocoObl Moay4yeHus: MeTayuioB. [IprMeHeHrne MeTalljIoB B ObITY M TEXHHUKE

I'emeTnyeckas CBA3b HCOPTraHNMYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PAa3IMYHBIM

KJIaccaMm
XUMHS U KU3Hb

Pons xuMum B oOecredyeHUH HSKOJOTHYECKOM, IHEPreTUYECKONW M THUIIEBOM
0€30IaCHOCTH, Pa3BUTUU MEIUIMHBL. [IoHSATHE O Hay4YHBIX METOAAX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

[IpencraBneHust 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOTYyYEHUS
BAKHEHIIMX BeEUECTB. UenoBEK B MHUpPE BELIECTB U MATEPHAJIOB: BaKHEWILIHE
CTPOMUTENBHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepHaybl, KpPAaCKH, CTEKIIO,
KepamMuKa, MaTepualbl IS JIEKTPOHUKH, HAHOMATEpHUAIbl, OPraHUYECKHE H
MUHEpaJIbHbIC yI00pEHUs

XuMug W 3J0pOBbE YEJOBEKAa: IMpaBWia WCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparToB, MpaBuiia 6€30MaCHOTO UCIIOJIH30BAHUS MPENAapaTOB OBITOBON XUMUHU

B ITIOBCEIHEBHOM KU3HU




