INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1O XUMHHM Ha YypOBHE CpeAHEro oéOmero obpa3oBaHusi pa3zpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpa3oBanuu B Poccuiickoit
Qeneparuny, Tpe0OBaHU K pe3ylbTaTaM OCBOCHHs  (enepanbHOl  00pa3oBaTeNbHON
nporpammel cpennero obmero oopazoBanus (POII COO), npencraBieHHbIX B DenepalibHOM
rocymapcTBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yu€rom Konnenmwmu mpernonaBaHus
yuebHoro mpeamera «XuMHsS» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTHsl BoctiuTanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MNporpaMMbl MO XUMHH, K OIpPEAETICHHIO OOIIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMIIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUsS, Ppe3ylbTaToB OOydyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, IIOJy4aeMO€ BBITYCKHHKaMU  0011e00pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0 HX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (HOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KYIbTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0rmiero o0pa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOEHUE
KOTOpPOTO ONpENENeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM CHeUu(PUKH HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 pojib B COBPEMEHHOMN
[IUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOHl BKIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOpPMHUPYETCs B XUMUU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpAa, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOAEWCTBYs C JPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha pelleHHe II00alTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B cooTrBeTcTBHM ¢ 0OOmMIMMH LENIMU M THPUHLIUIIAMHU CpEeIHEro oO0miero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHU3Hb COLUYMA,
MPOJOHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeamera «XUMHS» SBISIIOTCS 0a30Bble Kypcehl — «Opranudeckas
xumusa» U «O011as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opmMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepxanus KypcoB — «Opranndeckast xXumus» u «OO1iasi 1 HeopraHudeckast
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIVIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkod XMMHUU IOIYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Tonq HOBBIM YIJIOM 3peHHs B INpenMeTe «XuUMus» 0a30BOTO ypOBHS pPaccMaTpUBAETCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 KimaccoB 2ieMEHTaMH COAEpP)KaHUS, HMEIOIIHUMHU
KYJBTYPOJOTHYECKH M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JpPYIMMHM HayKaMM, PacKpblBalOT €€ poJIb B II03HABaTCIIBHOM U
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)XKEHHUS K IpOLECCy
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIEI0BATEeNIbCKUX 3a1ad. B 1enom conepkanue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX KaK:
MaTepHajIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke MmpodieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHIA U MaTEpUAJIOB.

B muane pemeHus 3aaay BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMKM  OOydaroIIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX JIEHCTBUN, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIICHUs MPpoOeM, MOUCKa, aHau3a U
o0paboTku uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEeHHs ONbITa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MO3HAHUU XUMUU.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep)KaTeIbHOU
XapaKTepUCTUKU IeJiell M3y4deHHsl IpeAMeTa HampaBiIeHHUEM I[EpPBOCTENEHHOW 3HAYMMOCTH
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM Hayku Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, INMPAKTUYECKOW JEATCIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIPECIICHUIO LIENEeH N3YYCHUs IPEAMETA SBIISETCS BIIOJIHE ONPAaBAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHMs IJIAaBHBIMM LIEJIIMH HM3y4YeHHUs IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:



e (GOpPMHpPOBAHHE CHUCTEMbl XUMHUYECKMX 3HAaHUW KaK BaKHEWIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW JIE€XKaT KIIIOYEBBIC MOHSATHS,
(dyHAaMeHTalbHbIE 3aKOHbl M TEOPUM XUMHM, OCBOEHHE S3bIKA HAyKH, YCBOECHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHHE M pa3BUTHE NPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BELIECTB H
XMMHUYECKHX peakUuil, HeOOXOAUMBIX JUIsl IPUOOPETEHUS] YMEHUI OpPHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMHUUECKUX SIBICHUH, MIMEIOLINX MECTO B MPUPOJIE, B MPAKTHUECKON U
IIOBCEHEBHOM KU3HU;

e Dpa3BUTHE YMEHUH U CIIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM H
OOBSICHEHHEM XMMUYECKOIO SKCIEpPHUMEHTa, COOJIIOACHHEM IpaBUiI 0e30MacHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ »TuMm, conepxkarenbHas XapakKTepUCTHKa LeJe M 3a/1a4 U3ydyeHus ImpeaMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU NPHOPHUTETAMHU
B cucTeMe cpenHero ooOmiero obpa3zoBaHusa. CerogHss B MNpenojaBaHUU XUMUU B OoJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OOy4eHus,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHON  OpraHu3alui,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHM U NPUMEHEHUS UX B peabHOM >KM3HU Ul PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBi3u ¢ 3TUM mnpu H3ydeHHH InpeaMeTa «XUMHsS» JOMHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKue el U 33a9H, KaK:

ajanTanusg  oOydaromMXcs K YCJIOBHUSAM  JUHAMUYHO  Pa3BHUBAIOLIETOCS  MHUPA,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPaMOTHBIX pELUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

¢dopmupoBaHne y OOYyYalOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESTEIHHOCTH: PEUICHUS MPOOIeM,
NOWCKa, aHamu3a U o00paboTKM HMHPOpPMALUU, HEOOXOJUMBIX I MPHUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
HO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIN3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

dbopMEpoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIICHHS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHWPOBAHHUH U TIPOBEJICHIUH XHMHUYECKOTO SKCTICPUMEHTA;

BOCIIUTaHUE Yy OOyYaromuxcs YOeKAEHHOCTH B T'yMaHUCTMYECKOW HANpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUHd TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEpEeKHOTO OTHONICHHS K TPHPOJIE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIbITA MCIOIb30BAHUS MONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYalUsIX, CBI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B y4yeOHOM miaHe cpemHero obumiero o0pa3oBaHUs NpeaMeT «XuUMHS» 0a30BOI0 YpOBHS
BXOJMT B COCTaB IPeIMETHON 001acT «EcTecTBEeHHO-Hay4HbIE IPEIMETHI.

OOmee 4nciIo 4acoB, OTBENEHHBIX JJIS M3YUEHHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisier 68 dacos: B 10 kimacce — 34 gaca (1 vac B Hememio), B 11
kiacce — 34 gaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUAOBIIASA U HEOPI'TAHUNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKU 31eMeHT. M3otonbl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKUE YPOBHH U TOAYPOBHH. ATOMHBIE
opourtanmu. Kiaccubpukarmss XMMAYECKHX 3JeMEHTOB (s-, pP-, d-, f-anementsl). Pacnpenencuue
9JIEKTPOHOB IO AaTOMHBIM OpOUTASAM. DJIEKTPOHHBbIE KOH(UTypalil aTOMOB 3JEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3IIEKTPOHHBIC
KOH(UTYpalui HOHOB. DIEKTPOOTPULIATEIHHOCTb.

Ilepuonnueckuit  3akoH u  llepuogudeckas cucrtemMa  XMMHYECKMX  DJIEMEHTOB
J.. MenneneeBa. CBsizb NMEepUOAMYECKOro 3akoHa M Ilepmonnueckoid CUCTEMbl XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

Xumuueckasi CBA3b. BUIbl XMMHUUYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
MexaHu3msl o0Opa3oBaHUS KOBAJIEHTHOM CBSI3H: 0OMEHHBIH
U JOHOPHO-aKIENTOpPHbIM. OHeprus u JUIMHA CBs3U. [loJSIpHOCTH, HaNpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBsi3U. KpaTHble cBs3u. BomoponaHas cBA3b. MeXMOIEKyIsIpHBIE
B3aUMO/ICHCTBUSI.

BanenTHOCTh M Baj€HTHBIE BO3MOXKHOCTU aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuo/a).

[IpenacraBnenre O KOMIUIEKCHBIX coeAuHEHHsX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. THIBI KPHUCTAIIMYECKUX
PEIIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

ITonsiTne o nucnepcHelx cuctemax. McruHnable pacTBopsl. IIpencraBieHne 0 KOJITOUIHBIX
pactBopax. CrocoObl BbIpaK€HHMsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl 10 BEIIeCTBa B
pacTtBope, MOJSpHas ~ KOHLEHTpauus. HacpllleHHble ¥ HEHACBIIEHHBIE  PaCTBOPHI,
pactBopuMOcTb. Kpucramioruapars!.

Knaccudukanus ¥ HOMEHKIaTypa HEOPraHWYECKUX BEHIECTB. TpHBUANbHBIE Ha3BaHMS
OTJIENIbHBIX NPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMH4eCKUX peakuii B HEOPraHM4YEeCKON U OpraHN4eCKON XUMHH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAIICHUS DHEPTUU NPU XUMHUYECKHUX
peakuusix. TernoBble 3QPeKTsl XUMUUECKUX peakunid. TepMoXuMudeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakiny, e€ 3aBUCUMOCTb OT pa3iHuHbIX (PakTopoB. ['oMoreHHbIe
Y TeTeporeHHble peakunn. Katanns u kataam3aropsl.

OOparuMble W HeoOpaTHMble  peakIuH. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DaKTOphI, BIMSIOLNIME HAa MOJOKEHUE XHMHYECKOTO PaBHOBECHS:
TEMIEpaTypa, JOABJICHUE M KOHLEHTPAallMU BEIECTB, y4YacTBYIOUIMX B peakuuu. IIpuHnmn
Jle Hlarense.

OnexTponutnyeckass jucconmanus. CuibHble H - cnabble  31MeKTponuThl.  CTeneHb
nucconnanuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpalibHas, IienoyHad. BomopoaHsiil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMena.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKUCIUTENb WU
BOCCTaHOBUTENb. [Ipomecchl OKHCIIEHHsT M BOCCTAHOBJICHUS. BaKHEWIIME OKUCIUTENIH U
BOCCTaHOBUTENIHU. MeTO/1 31IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX NPEBPALICHUN: pa3iioKeHUE
MEPOKCUJA BOJOPOJAa B NPHUCYTCTBUM KaTaJM3aTOpPa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IPOBEICHUE pEAaKUUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C IOMOUIBIO




WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTb XMMHMUYECKOH pEeakIuu U
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxxenne HemerauioB B llepuonnueckoil cucteMe XUMHUYECKHX — 3JIEMEHTOB
J.W. MenpaeneeBa U OCOOCHHOCTH CTpOEHHS MX aTomMoB. Du3nueckue CBOICTBA HEMETAJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuenue, ¢usznyeckue u XMMHUECKHE CBOMCTBA: PEAKIMU C METAJUIAMH U
HEMETaJNIAMH, BOCCTAHOBUTEbHBIE CBOUCTBA. [ uapuabl. TOIJIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B MpHpoje, CIOCOOBI MOTYYEHHs, (PU3UYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOnOpOAbl. BaxkHeNIMe KHUCIOPOACOAEPKALINE COCAMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHne rajioreHoB u
UX COCIUHEHHIA.

Kucnopon, o3on. JlabopatopHble ¥ HPOMBILIUICHHBIE CHOCOOBI MOTYYEHHUS KHUCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M o30Ha. Oxcuasl u
MEPOKCHUIBI.

Cepa. HaxoxmeHue B TpHUPOAE, CIOCOOBI IMOJYYCHUs, (DU3MYECKHE W XUMHYCCKHC
cBoiictBa. CepoBogopon, cynbduasl. Oxcun cepbi(1V), oxcua cepoi(VI). Cepuucras u cepHas
KHCTIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. [IpuMeHeHHWE cepbl U €&
COEeIMHEHUI.

A3zor. HaxoxnaeHue B mnpupoze, crnocoObl MONY4EeHUs, (PU3HUYECKHME M XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeauMHEHUil. A30THBIC
yI00peHHUSI.

®dochop. Haxoxnenne B mpupoje, CHocoObl MONy4YeHHS, (DUINUECKUE U XUMUUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYrnepon, HaxoxkaeHue B mpupoae. AIoTponHble Moaudukanud. Dusznyeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTBIX BeLIECTB, oOpa3oBaHHBIX yrieponoMm. Oxcupn yraepopa(ll),
OKCHU [ yraepoaa(lV), yroJIbHast KHCIIOTa 5 eé COJIU. AKTUBHUPOBAHHBII
yrousib, aacopOuus. @ymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpumeHeHue mnpocThIX
BEIIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €T0 COESMHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoaydeHHs, (GU3MUYEeCKUe U XUMHYECKHE
cBoiictBa. Okcun kpemaus(IV), kpeMHUeBas KMCIOTA, CHIIMKATHI. [I[puMeHeHNe KPEeMHHUS U €ro
coenquHeHui. CTEKIO0, ero Moyly4eHue, BUAbI CTEKIIA.

[Tonoxenue metamnoB B [lepuoanyeckoit cucreMe XUMUYECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTalIoB B ObITY U TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECCKUN Psijl HAMPsDKeHUH MeTaiioB. OO1re crmocoObl MOTydeHUsT METaJIOB:
TUAPOMETAJUTYPTHUsl, MUPOMETAIITYPTHUs, dNEKTpoMeTaITyprusi. [ToHsiTHE O KOPPO3UK METAJLIOB.
CniocoOblI 3aIIUTI OT KOPPO3HH.

OO6mas xapaktepucTuka MmeTamioB [A-rpynmbel [leproandeckoit CUCTEMBI XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: nonydyenue, pusndeckre U XMMHYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka meramuioB IIA-rpynmsr [leproauueckoit cucTeMbl XMMHUYECKHUX
DJIIEeMEHTOB. MarHuii u KaublMid: TOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMMHHHR: TIONy4eHHe, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeAnHeHu. AMdoTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA AITIOMUHUA,
TUAPOKCOKOMILIEKCHI aJTFOMUHUS.

OO6mas xapaktepucTuka MeTaioB ToOouHbx moarpymm (b-rpymnm) Ilepuoamdeckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.



®u3nyecKne U XMMUYECKHUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUAbI U TUIPOKCHIbI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThbl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHHE Xpoma.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHia M €ro CoeIMHEeHWW. Baknelmue
coenuaenust Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kamus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA kKeje3a U ero coeAnHeHui. OKCuapbl, TUIPOKCUIbI U
conn xkene3a(ll) u xeneza(Ill). [lonyuenne u npuMeHeHHE kKeje3a U ero CIIJIaBoB.

®dusnueckue U XUMUYECKUE CBOKMCTBA Meau U €€ coeanHeHui. [lonyuenue u npumeHeHue
MeIU U €€ COCIMHEHUM.

[uuk: momyuyenue, Gpusnueckue U XUMUYECKHe CBOiicTBa. AM(pOTEepHbIE CBOIICTBA OKCHJIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAllIEHUN: n3y4eHrue o0pas3ion
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KHCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIEIOYHBIX U IIEIOYHO3EMENbHBIX METAJUIOB C BOAOM
(BO3MOYHO HCITI0JIb30BAHKE BUJEOMATEPUAJIOB), B3aUMO/ICIICTBHIE LIMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U LIEJNOYel, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHMOHBI, KATUOH BOJAOpPOAa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBUE TUIPOKCUIOB AIFOMUHUS U IIUHKA C paCTBOPaMU KHUCIIOT U
HIeJI0Yeil, pelIeHre SKCIEpUMEHTAIbHBIX 3afgad 1o TemaMm «l'ajmorensl», «Cepa u €€
COeIMHEHU, «A30T U (Hochop U UX COSAMHECHU», «MeTallIbl TJIABHBIX MOATPYII, «MeTaibl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHUr yCTOMYMBOrO pa3BUTHUS denoBeuecTBa. [loHATHE 0 HAYUHBIX
METO/JaxX TIO3HaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayyHble NpUHIMIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpoMEBIIIIIEHHBIE CITOCOOBI MONYUYEHUs BaXKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIE
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi U 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia MCNOIb30BAHUS
JIEKapCTBEHHBIX MpernapaToB. Poyib XUMUU B pa3BUTHU MEIUITUHBI.

X¥MHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIEBbIe 100aBKU. Ponb XuMuu B oOecrieueHuN
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumus. [IpaBuia 6Ge3omacHOTO
WCIIOJIb30BAHUS MperapaToB OBITOBOM XMMUU B MIOBCETHEBHON KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHAIbl (IIEMEHT, OETOH).

XuMus B CEBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHualbl, KpacKH, CTEKJIO, KepaMuka. Marepuansl
JUISL 31eKTpOHUKU. HaHOTeXHOI0THH.

PacuérHble 3a1aun.

Pacuérpl: Macchl BelecTBa MM O00bEMA Ta30B IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOMMUYECTBA
BEleCTBa) IMPOJYKTOB pPEaKIMH, €CIU OJHO U3 BELIECTB HMMeEET NpHUMecH, Macchl (00BEMa,
KOJIM4YeCTBa BEI[ECTBA) MPOJIyKTa peakiuu,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEICIEHHON MAacCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIEHTpAllMHU BEIIECTBAa B PACTBOPE, JOJM BBIXOJA
MIPOJIYKTa PEAKIUH OT TEOPETUUECKHA BO3MOKHOTO.

MeXnpeAMETHBIE CBS3H.

Peanuzamus MeXnpeIMETHBIX CBSA3EH MPH M3YYCHHUH OOIIEH M HEOPTraHWYECKON XMMHUHU B
11 kiacce OCyIIECTBIISETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHATHUU, IPUHATHIX B OTAEJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.




OO1iue ecTeCTBEHHO-HAy4YHbIC IOHSTHS: SIBICHUE, HAYYHBIN (akT, TUIOTe3a, Teopus,
3aKOH, aHaJIM3, CHHTE3, KIacCH(UKALWs, I[EePUOAUIHOCT, HAOIIOJCHUE, H3MEpEeHNE,
9KCIIEPUMEHT, MOJIeIIb, MOJICITUPOBAHHE.

dusuka: Mmarepus, MHKPOMHUD, MaKpOMHUp, aTrOM, ODJICKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJNOAKTHBHOCTh, MOJICKYJa, JHEPreTHUCCKUI YpPOBEHb, BELIECTBO, TEJIO, O00BEM,
arperatTHoc COCTOAHHUC BCIICCTBA, HIIeaHBHBIﬁ ras, (1)H3H‘-IGCKI/IC BCJIMYHMHBI, CAHUHUIIBI
U3MEpEHHsI, CKOPOCTb, SHEPIHsl, Macca.

Buonorusi: knerka, OpraHu3M, OJKOCHUCTeMa, Ouocdepa, MeradboiuM3M, MaKpo- U
MHKPODJICMEHTBI, OCJKH, XHPbI, YIJCBOIbl, HYKICHHOBBIC KHUCJIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB U MOTOK SHEPTHU B SKOCUCTEMAX.

[eorpacdust: MUHEpaITbl, TOPHBIE OPOIbI, OJIE3HBIE UCKOITAEMBbIE, TOILIUBO, PECYPCHI.
TexHomorus: XuMHYECKas MNPOMBINIJICHHOCTb, MCTAJLIIyprus, CTPOUTCIIbHBIC MATCpUalibl,
CEJIbCKOXO3SCTBEHHOE MPOM3BOJCTBO, IHUILIEBAs IPOMBIIUICHHOCTh, (hapMaleBTHUCCKas
MMPOMBIIIJICHHOCTD, IIPOHU3BOJACTBO KOCMETHUUYCCKUX npemnaparos, IMPONU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTePHUAIIOB, IEKTPOHHAsS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMEBI 110 XUMHWHN HA YPOBHE
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimiero obpazoBaHus
BBIJICJICHBI CJIEIYIONINE COCTABJISIONINE: OCO3HAHUE 00YYAIONIUMUCS POCCUNUCKON TPaXKIaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEEIICHUIO;
HaJIM4YuMe MOTHUBALlMM K  OOY4YEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE NpaBWIAMH W HOpPMaMH TOBEACHHUS; HaIU4He
NIPaBOCO3HAHUS, YKOJIOTHYECKOW KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IENIM M CTPOUTH KU3HEHHBIE
TUTaHBIL.

JIM9HOCTHBIE PE3yAbTATHl OCBOSHHS IpEaMeTa «XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTD
OTIbITA MO3HABATEILHON U MPAKTHUECKOH JEATEIIbHOCTH 00YUaIOIIMXCs B MPOLecce peaan3aliu
00pa3zoBaTenbHON e TEIHHOCTH.

JIMuHOCTHBIE pEe3yabTaThl OCBOEHUS IMpeaMeTa «XUMHUSI» OTpaXkaroT c(HOPMUPOBAHHOCTD
OTIBITA TTIO3HABATEIFHON M MPAKTHUECKOW EATEIIFHOCTH 00YUJAIOMIUXCsl B MPOIIECCE pealn3aluu
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMS

0CO3HAHMSI 00YJAIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOIOPSIKY;

NpPECTaBICHNUS O COLMAIBHBIX HOPMAax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENILHOCTH MPH CO3/1aHUHN YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHThI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TETLHOCTH;

2) NAaTPHOTHYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcClEIUI0 OTEeYeCTBEHHOM
XUMUH;

YBaXEHUsI K MpoOIlecCy TBOpPUECTBa B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHHMS TOTO, YTO JaHHBIE HAYKH €CThb pEe3yNbTaT MJIUTEIbHBIX HaOII0NEHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

UHTEpeCa M TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHH M TOCJIEAYIOUIEM aHalu3e
nH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHbIE C XUMUUYECKUMU SBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHE M IOCTYIKH CBOMX TOBAPUUIEH C MO3MILMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUN TOCTYIIKOB;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHWMAHUS I[IEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOnrofeHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOM JEATEIbHOCTH;

NOHMMAaHHUA UEHHOCTH TMPaBUJI HMHIUBUAYAJBHOIO U KOJUIGKTUBHOTO 0€301acHOro
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUS TOCIEJACTBUA M HENPHUATHS BPEIHBIX NPHUBBIUEK (YIMOTPEOJECHUS aJIKOTOJIs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYrUX BUIaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AakKTUBHOE Yy4yaCcTUE€ B PELICHUHM NPAKTUYECKUX 3aJa4 COLUAIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPaKTHYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpY MHJIMBUIYaJbHOW TpPAaeKTOpHUH 0Opa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11€7ecO00pa3HOro OTHOIICHUSI K NMPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJbHOTO XapakTepa HKOJIOTMYECKUX MPoOJieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOAHON U COLTUATBHOU CPEbI;

OCO3HaHUS HEOOXOIUMOCTH UCIOJB30BaHUS JOCTHXKEHUNH XMUMMHU JUIS PEIIEHUs] BOIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTO HENpUATUS JAEUCTBUN, MPUHOCSILUX Bped OKpY’KaroUlell NpupoIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJIOTHUECKUE MOCIEACTBUS MPeaNpPUHIMAESMbIX
JIEMCTBHUN U MPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
00IIECTBEHHON TIPAKTHKH;

MOHUMAaHUS CHEeNUPUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poiu B (PopMUpPOBAHUU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €QUHCTBE MPUPOJbI U YEIOBEKa, B NMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IPoOJIeM COXPaHEHUsI TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUYMMOCTH XMMHU JJIs COBPEMEHHOW NMBHIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpBI, B PEIICHUH III00ANbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00eCIeYeHNH YCIOBHI YCIIEITHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOW T'PAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJOB ITO3HAHUS,
I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax, CHOC06HOCTI/I HCIIOJIB30BATh HonyqaeMHe 3HAHUA OJIA
aHaJM3a W OOBSICHEHHUS SIBICHUH OKPYXKAIOMIETO0 MHpA M HPOUCXOASIINX B HEM W3MEHCHUH,
YMeHI/IS'I ncJiaTb 060CHOBaHHBIe 3aKJIFOUYCHUS Ha OCHOBE Hay‘-IHBIX (1)aKTOB 1 UMCHOIIIUXCA TaHHBIX
C IICJIBIO MOJTYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HUCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs PEHICHUS TIPoOieM
B PCATIbHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIBCKON eI TEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTI/IBHOMy HOJIyT-IeHI/IIO HOBBIX 3HaHI/II\/JI 110 XHUMHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOGHHOCTSAM TpyAa B pammuyHbIX chepax mpodeccHnoHATBHOMI
JIEATENHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie Pe3yJIbTaThl OCBOCHHS MPOrPaMMbI 110 XMMHUH Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMbIC JIIs1 (DOPMHUPOBAHHMS MHPOBO33PEHUS OOYUYAIONIMXCS MEKIUCIMIUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPHUHIIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCTIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBCPCAJIBHLBIC y‘Ie6HI)Ie I[CI\/JICTBI/ISI (HOSH&B&TGHBHBIG, KOMMYHUKATHBHBIC,
perynatuBHbIe), oOecrieynBatonyie  GopMUpOBaHHE  (PYHKIIMOHAIBHONW  TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIINN 00yYaronXcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ HCIIONB30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHble pe3yiabTaThl OTPa)KalOT OBJIAJICHUE YHHUBEPCAIbHBIMU yYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ITo3naBaTebHbIE YHMBepPcaJbHbIE YUeOHbIe AelicTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (HOPMYJIHMPOBaTh W aKTyaIHM3UpPOBaTh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IENN JCSITeIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOI'O MBIIUJICHUS: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIINE MOHATHS JIJIsI OOBSICHEHHUS OT/ICIBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHIYKTHBHbBIC, J€AYKTHBHBIC, [0 AaHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMsI B PACCMaTPUBACMBIX SIBJICHUSAX, (POPMYIHpPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,



OPUMEHATh B IpOIEcce MO3HAHUS UCHOIb3yeMble B XMMUHU CHMBOJINYECKHUE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GOpMyna, YypaBHEHHME XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX pEaKIUil.

2) 6a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh 1MW M 3aJa4d  WCCIICAOBAHUS, WCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMYyTUpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMHU CAaMOCTOATEJIBHOIO IUIAHUPOBAHMUA M IPOBENEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O000OLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEILICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManmu (HAy4IHO-TIOMYISpHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBO4YHble TocoOus, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBileHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUNBOCTH;

(GbopMynupoBaTh 3ampoCchl U TMPUMEHATh pPA3IUYHbIE METOJbl NIpPU TOUCKE U OTOOpE
uHpopMalnu, He0OXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 3a]a4 ONpeIeIEHHOrO THIIA;

pUOOpETaTh OMBIT MCMOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpencTaBiIeHHUs MHGOpMaALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe C XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATJITHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TeMbI B X0OJIe JUaora U/uiH JUCKYCCHH,
BBICKAa3bIBaTh UieH, GOPMYIHUPOBATH CBOM MPEJIOKEHNUS OTHOCUTEIBHO BBIITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYINIATh C IPE3EHTAlMENd pe3yJabTaTOB ITO3HABATEIBHON AESATENBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4yeOHOro MpoekTa, U (HOpMyaHpoBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

Pery1ssTuBHBIEe yHHBepcaabHble yueOHbIe AeiicTBUA:

CaMOCTOSATENIFHO TUIAHWPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO NESATEIBHOCTD,
ompenenss e€ eIy M 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeayaraeéMblii aITOPUTM JSHCTBUH HPHU BBIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHUYECKUX PEAKIIHIX;



OCYIICCTBIATE CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHa/IM3a U CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpamMMbl 10 XMMUU Ha YIiyOJIEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHUS U CIOCOOBI JEUCTBUU MO OCBOCHUIO, MHTEPIPETALUU U
IpeoOpa3OBaHNI0 3HAHUM, BUJbI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U IPUMEHEHMIO
3HAHUW B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAKXK€ B peaJbHBIX MXU3HEHHBIX CUTYallUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHM NpeIMETHBIE PE3YJbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHus.

[IpenmerHeie pe3yibTaThl OCBOCHUS Kypca «OOmas W HeopraHWyecKas XHUMUs)
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUH MPHUPOJIbL, O MECTE M 3HAYEHUU XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJ B 00ECIIEYCHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYeCKOW W TMUIIeBOH OEe30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEUEHUU  PallMOHAIBHOIO
MIPUPOIONIONIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAst 000JI0YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, TMOPHIM3AIHs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHas, MOHHAs, MeTaJuIMyecKas, BOJOPOJHAs),
KpUCTAJIJIMYECKasl PElIETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAINsS, CTENEHb JUCCOLMALMM, BOAOPOIHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOHM 3(h(PEKT XMMUUECKON peaKiiH, CKOPOCTh XUMHUUECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHUsl DIIEKTPOJUTHYECKON
Juccouranuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUS MacChl BEILECTB,
3aKOH COXpaHEHHUs U MPEBpALIEHUs] SHEPTUM MPU XUMHUYECKUX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHHUI; COBpEMEHHbIE NPEJCTABICHHUS O CTPOCHHUU BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJSIPHOM YpPOBHSX; IPEACTaBICHHUS O MEXAHU3Max
XUMHUYECKHUX peakuui, TEPMOJUHAMHYECKHUX
U KMHETUYECKUX 3aKOHOMEPHOCTAX MX IMPOTEKAaHUs, O XMMHYECKOM PaBHOBECHM, pPaCTBOpPAxX U
JTUCIIEPCHBIX CUCTeMax; (DaKTOJIOIMYEeCKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOIYYEHHH H
0€30I1aCHOM HCIOJIb30BaHUM BA)KHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAaKTUYECKOM
JESITEIbHOCTH YeJIOBeKa, OOUINX HAyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMHPOBAHHOCTH YMEHUU: BBIABISITh XapaKTepHbIE MPU3HAKU
MOHSTUM, yCTaHABINBATh UX  B3aUMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOLIUE MOHSTUS TpHU
ONMCAHUN HEOPTaHUUYECKUX BEILECTB U MX IIPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKUX pEAKLUUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTD M CTENIEHb OKHCIICHUS XUMHUECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJHAs ), TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;



c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBHUCUMOCTh CBOWCTB BELIECTB OT BHJA
XUMHYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIM
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUH: KJIacCH(PHUIIMPOBATh: HEOPTraHUYECKHE BEIIECTBA 10 WX
COCTaBY, XMMHMUYECKHUE PEaKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluu, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTanu3aTopa U JPYrue); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKALNN U3YUIaeMbIX BEIICCTB U XUMHUYECKHUX PEaKIIHIi;

c(OpPMUPOBAHHOCTh ~ YMEHUS PACKpbIBaTh  CMBICI  HEpUOAMYECKOro  3akoHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro0 CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB U HOHOB
XUMUYECKUX  3JEMEHTOB  MEpBOro—4erBéproro  nepuogoB  [lepmoanueckoil  cUCTEMBI
.. MenneneeBa, HCHONB3ysS IOHATUSA  «IHEPreTUYECKHE YPOBHM», <«OQHEPreTUYECKUE
HOJYPOBHU», «S-, P-, d-aTOMHBbIE OpPOHTAIM», «OCHOBHOEC W BO30YKIEHHOEC SHEPreTHYCCKUE
COCTOSIHHSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U
UX CcoelWHEHWW 1o mnepuoaam u rpynnam llepuoamyeckoit cucremsl [[. . Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB 3JICMEHTOB Ha OCHOBE CTPOSHUS X IEKTPOHHBIX 000JIOUCK;

c(OpMUPOBAHHOCTh ~ YMEHHIl: XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBa BEIIECTB PAa3MWYHBIX KJIACCOB, MOATBEPK/IATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXy HEOPTraHUYECKMMU BEIECTBAMHU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OanaHca 3TUX peaklUid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOJIN3a; PEeaKlnil KOMIUIEKCOOOpa3oBaHUs (HAa TMPUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4€ToM HX DSHEPreTMYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHHUsS CKOPOCTHU
XUMHUYECKOW pEaKIMu B 3aBHCHUMOCTH OT PA3JIMYHBIX (DAKTOPOB, a TaKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYECKUE PEAKIINH, JISKAIUE B OCHOBE
MPOMBINIICHHOTO TIONYYeHHUs] CEepHOW KHUCIOTHI, aMMHaka, oOOIIMe HaydHble MPUHIUIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIECOO0Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHWUN O METOJaX HAYYHOTO TTO3HAHUS SBJICHUN
OpUpoabl — HAOMIOJEHHe, UW3MEpeHHe, MOACTUPOBaHUE, OSKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), WCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaxX, YMEHHS MPUMEHATH 3TU 3HAHUSA TPU
OKCIIEPUMEHTAIbHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHIECKOM JIEATETLHOCTH YeJIOBEKA M B TIOBCETHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BHISIBIISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHSATHUSIMU H
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 0o0Jiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM TTOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTpAIIUs»; MAcChl BEIIeCTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU 00BbEMY OJAHOTO M3 YUACTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO 3(dekTa peakinu; 3HaYCHUsT BOJIOPOJHOTO TIOKA3aTeNsl PACTBOPOB KUCIOT
W IIeNoYel ¢ M3BECTHOM CTENEHBIO JMCCOLMAIMM;, MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKlMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C OMpPEACEHHON
MacCOBOHM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPHUMECH); TOJIH
BBIXO/Ia MTPOYKTA PEaKIuu; 00BEMHBIX OTHOIIIEHUH ra30B;



c(OpMHUPOBAHHOCTh YMEHMI: CaAMOCTOSITENIHO IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHIA
IKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEIEHNUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI UHAUKATOPOB,
W3YYCHHUE BIUSHUS PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XHMMHUYECKOM pEeakIMH, pelIeHue
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamisl» u «HeMeramnsl») ¢ coOa0AeHHeM MpaBuil
0e30macHOro OOpaIrieHus C BEHIeCTBaMH U JabOpaTopHBIM 000pyAoBaHHEM, (GOPMYITHPOBATH
Helb HCCeNOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHMIL: COOIIOIaTh MpaBWJIa MOJIb30BAHUS XUMHUECKON MOCYAOH U
nabopatopHbIM 000pyIOBaHHEM, OOpAIlleHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpY’KaroIieu MIPUPOIHOMN cpelibl u JOCTHKEHUS eé YCTOMUYHBOTO
pa3BHUTHS, OCO3HABATh OMMACHOCTh ~ TOKCHMYECKOIO  JIEWCTBUS  HA  JKUBBIE  OpPraHU3Mbl
OnpeeEHHBIX HEOPraHUYECKUX BEILECTB, TOHMMAas cMbIca nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIICCTBIISITH I€JICHANPABICHHBIA IMOUCK XHWMHYECKOU
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi wH(popmaruu, HHTEpHET W Apyrue), KPUTHYCCKH aHAIM3UPOBATH XMMHYCCKYIO
uH(popMallrio, iepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IMOCTABICHHOW y4eOHOM
3a/1auen.



TEMATHYECKOE INTAHUPOBAHUE

Ne HaumeHoBaHue pa3/iesioB U TEM IIPOrpaMMBbl KonuuectBo yacos DNeKTPOHHBIE Hcnonb3yemoe
n/n (umdpossie) IPaHTOBOE
oOpasoBarebHbIC obopynoBaHue
pecypcebl
Bcero|| Kontpoubhsle || [Ipaktuueckue
paboThl paboThl
Paznen 1.Teopernueckne 0CHOBBI XUMUM
1.1 ||Ctpoenue aroma. [lepnoauueckuii 3aKoH u 9
[lepuonnueckas cucreMa XUMHUYECKUX
anemenToB 1. . Meneneena

‘1.2 HCTpoeHHe Bemectsa. MHOrooOpasue BelecTs H 11 H H H H |
‘1.3 HXHMquCKHe peakiuu H 18 H H 3 H H 2 |
‘I/IToro 110 pasjeny H 38 H |
‘Pamen 2.Heopranuyeckasi XMMHsI |
21 |Hemeramm: | 30 | |3 | | |
22 |Merammr | 23 | L2 | | 2 |
‘I/ITOFO 10 pa3ieny H 53 H |
‘Pa311e.11 3.XuMus U KH3Hb |
‘3.1 HMeTOJIBI MO3HAHMUA B XUMHUH. XUMHSA U )KU3HD H 11 H H H H |
‘I/IToro 110 pasjeny H 11 H |
(OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME|| 102 | 4 [ 8 | [ 4 |




