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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®@3 «OO6 o6pasoBanuun B Poccuiickoii
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS (ernepasibHOM 00pa3oBaTeNbHONW MPOTrPaMMBbI
cpeanero obmiero obpazosanust (POIT COO), npeacrapneHHbIXx B PeepaabHOM TOCYAAPCTBEHHOM
obpazoBatenpHOM cranaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus yY4eOHOro IpeaMeTa
«Xumus» B oOpazoBaTenbHbIX opranuzauusx Poccuiickoit denepanyy, peaau3yroLMX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruy pa3BUTHUsS BOCIUTaHUS B
Poccutickoit @enepanuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 N2 996 - p.).

OcHOBYy TMOAXOJOB K pa3paboTKe MporpamMMmbl MO XUMHH, K ONpPEICNCHHIO 00Imei
CTpaTeTHHOOYYEHHUS, BOCIUTAHUA W DPA3BUTHUA OOYUYAIOMIMXCS CpPEACTBAMH Y4YeOHOrO MpeaMeTa
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIENITyadbHBIE mosioskeHuss ®I'OC
CO o B3auMOOOYCIIOBIEHHOCTH LEJIEH, COAEp)KaHUs, pe3ylbTaToB OOydyeHHs W TpeOOBaHMH K
YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MoJlyyaeMoe BbIITYCKHUKaMU 0011e00pa3oBaTeIbHON Opranusanuy,
SBIISICTCS HEOTHEMJIEMOW 4YacTbl0 HX 00pa3oBaHHOCTH. OHO CIY)XHUT 3aBEpILAIOLIUM 3TaloM
peain3allud Ha COOTBETCTBYIOLIEM €My O0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEH, HPUCYILUX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IO3HaHMSI 3aKOHOB
IpUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHSI U OOMICH KYJbTYpHl YEIOBEKa, a TAKKE JKOJIOTUYECCKH
00OCHOBAaHHOTO OTHOWICHHUS K CBOEMY 37I0POBBIO M TMPHUPOTHON cpene. Peanmmsyercs xummyeckoe
oOpa3oBaHMe OOydYaroIUXCsd HAa YpPOBHE CpeAHero oOmero oOpa3oBaHUs CpEeACTBAMU Y4eOHOIO
npeamera «XHUMUS», COJEPKAHUE U TOCTPOCHHUE KOTOPOIo OIpeJesieHbl B IIPOrpaMMe 10 XUMHUH C
y4€TOM CIeU(pHUKN HAYKH XUMHUH, €€ 3Ha4eHUs B MO3HAHUU MPHUPOJBI U B MAaTEPUATbHON KU3HU
o0miecTBa, a Takke ¢ y4yé€ToM OOIMX Lesled M MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoii ®@enepanui.

XUMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0coOyl pOjb B COBPEMEHHOM
LMBUJIM3AlMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(hopMHpOBaHNE PALIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3JJaHUE LEJIOCTHOIO MpEeACTaBIeHUs 00
OKpY)KaloIlleM MHpEe KaK O €JUHCTBE IPUPOJbI M YesIoBEKa, KOoTopoe (opMUpYyeTcs B XMMHM Ha
OCHOBE IIOHMMAaHHUs BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO MHPA, OCO3HAHUS B3aHMMOCBSA3H MEKIY
CTPOEHHUEM BEIIECTB, UX CBOUCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo  B3auMoOnEHCTBYsT €  JpYTMMH  €CTECTBEHHBIMM  HayKaMH, XUMHS  cTajia
HEOTHEMJIEMONYACThI0 MUPOBOI KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyAa M KHU3HU
Kakgoro uieHa obmectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3WJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HalpaBlieHa Ha pelleHHe rI100abHbIX MPOOIeM YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA —
CBIPHEBOM, SHEPTeTHUECKOH, MUILEBO, SKOJIOrMUECKOil 0€30MaCHOCTH M OXPaHbI 3710POBbSL.

B cootBercTBUM ¢ oOmUMMHM TETSAMH W TPHUHIUIAMH CPEIHETO O00IIero oOpa3oBaHUS
cogepxkanue npenmera «Xumus» (10-11 kmaccbl, 6a30BbI ypOBeHb H3yU€HHs) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOJATOTOBKY OOYYalOIIMXCsl, HEOOXOAUMYIO MM JUIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B KH3Hb COIMYyMa,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocTaBngomyUMy IpeaMeTa «XUMHUs» SIBISIIOTCS 6a30Bble Kypchl — «OpraHudeckasi XUMHs» U
«O0miasi 1 HeopraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: cHCTE€Ma 3HAHUI 10 HEOPraHMYEeCKOM XHMMHUHU (C BKIIOYEHHEM 3HAHUN U3
o0mmell XUMHUK) U OpraHndeckoi Xumuu. DopMUpOBaHUE JAaHHOW CHCTEMBl 3HAHWWU TIPH W3YYCHUU



npeaMera o0ecrneyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasusi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxkanusi KypcoB — «OOmas u HeopraHuyeckas XuMUs» C(HOPMHpPOBaHA B
IIporpaMMe IO XMMHMM Ha OCHOBE CHCTEMHOIO MOAXOJAa K H3Y4YEHHMIO Y4eOHOro marepuaina u
00yCJIOBJI€Ha UCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHUI Ha ONpPENeNEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHn4ecKOd XMMHUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM
TEOpPUU CTPOCHHS OPraHWYECKUX COCJUHEHMM, a TakXKe Ha YPOBHE CTEPEOXMMHMYECKHX U
JIEKTPOHHBIX MPEACTaBIEHUN 0 cTpoeHuH BeulecTB. CBeeHMs 00 M3ydaeMbIX B Kypce BellecTBax
JAI0TCA B PAa3BUTUU — OT YIJIEBOJAOPOAOB JO CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeQUHEHUil. B
Kypce OpraHHYecKOW XMMUU TOIYYaloT pa3BUTHE c(POPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl TEpPBOHAYAIbHbIE NPEJCTABICHUA O XHMHUYECKOH CBA3M, KIACCU(PUKAITMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON pPEaKIIUH.

Ilon HOBBIM yrjaoM 3peHuss B IpeaMere «XHUMHs» 0a30BOro ypOBHS paccMaTpUBaeTCs
U3yYEHHBIH Ha ypPOBHE OCHOBHOIO 0OIero oOpa3oBaHMs TEOPETUYECKMH MaTepuan U
(aKTOJOrMUeCKUe CBEACHUS O BEIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHudeckas XUMHsD» OOYyYarOIIMMCS MPEJOCTaBJIAETCS BO3MOYKHOCTh OCO3HATh
3Ha4YeHHE MEPUOJINYECKOI0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOIMYECKHX IMO3ULMH, I1y0Oxe
MOHATh UCTOPHYECKOE U3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IMIAIONIeH 10 00BICHSIOMEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHM O BaXKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH, CBOWCTBaX M
IIPUMEHEHHUH, A TaKXK€ O XMMMYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NPOTEKAHUS
nononHserca B Kypcax 10 m 11 kmaccoB 2neMEHTaMM  COAEP)KAHMSA, HUMEIOLIMMHU
KYJIBTYpOJIOTMUECKUII M NPUKIAJAHOW XapakTep. OTH 3HAHMS CHOCOOCTBYIOT IOHHUMaHUIO
B3aMMOCBSA3U XMMHUH C JPYTUMHU HayKaMH, PaCKpbIBAIOT €€ poJib B II03HABATEIBHON U MPAKTUYECKOU
NeSITeIbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMS K MPOLIECCY TBOPUYECTBA B 00JaCTH
TEOPUH M NPAKTUYECKUX MPWIOKEHUH XHMHHU, IIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAUYUMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpUTUUECKH OCMBICIINBATD
MH(OPMALIMI0O U TPUMEHSTh €€ JUIsl TOIMOJIHEHUS 3HAaHUM, PELICHUs HMHTEJUIEKTYalIbHbIX H
SKCIIEPUMEHTAJIBHBIX MCCIEI0BATENbCKUX 3aJad. B 1emom cojaep)kaHue y4yeOHOro mpeamera
«XUMHS» JAHHOTO YPOBHS H3Y4YEHMs] OPHUEHTHPOBAaHO Ha (OPMHUPOBAHHME Yy OOydaIOLIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JJIsi NMOHUMaHHUS (QUIOCOPCKUX HAEH, TaKMX Kak: MaTepuanbHOe
€IMHCTBO HEOPraHWYEeCKOro M OpPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHMEM, IO3HABAEMOCTb NPUPOJHBIX SIBICHUN MYTEM OJKCIIEPUMEHTA U PELICHUS
MIPOTUBOPEUUI MEX1y HOBBIMH (pakTaMH U TEOPETHUECKUMHM IPEINOChUIKAMH, OCO3HAHUE POJIH
XUMHHM B PEIIEHUU DSKOJOTHYECKHX MpoldiieM, a Takxke MpoliemM cOepekeHUs: >HEepreTUYeCKuX
PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B nnane pemieHus 3ajad BOCHUTAHUS, Pa3BUTHS U COLMAIM3ALMHN OOYJarOMIMXCS MPUHATHIE
MPOrpaMMOil MO XHWMHU TOAXOAbI K OIpPEIEICHUIO COJEpKaHUs U IOCTPOCHHsS MpeaMeTa
npeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBMH, HMEIOMUX 0a30Boe
3HAa4YeHHUE /ISl pa3IMYHbIX BUJOB JEATEIbHOCTU: PELIeHUs Mpo0ieM, MOUCKa, aHaIn3a U 00paboTKH
uHpopMaluY, HEOOXOAMMBIX [UIs MPUOOPETEHHs OMNbITa MPAKTUYECKOM U HCCIIEI0BaTENbCKOM
JESTEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B mpaxTuke npernopaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOIO oOIIero oOpazoBaHus, Tak U Ha
ypOBHE cpesiHero oduiero o0pa3zoBaHusl, PU ONPEACTIEHUHN COJAEPKATEIbHON XapaKTePUCTUKH 1ieNeit
M3Y4YEeHUs TpeJMeTa HalpaBlI€HUEM T[EPBOCTENIEHHON 3HAYMMOCTH TPAJAULIMOHHO MpPU3HAETCS
(GopMHpOBaHHE OCHOB XUMHMUYECKOW Haykl Kak o0O0JacTH COBPEMEHHOIO €CTECTBO3HAHMS,



MIPAKTUYECKON JEATEIBHOCTU 4YElIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHpPOBOH KynbTyphl. C
MGTOI[I/ILIGCKOI\/'I TOYKHU 3PCHUA TaKoMu nmoaxoa K onpceacjiCHUIO I.[GJICFI HU3YUCHUSA NPCAMCETA ABJISACTCA
BITIOJIHC OIIpaBJaHHBIM.

CornacHo Z[&HHOIZ TOYKC 3pCHHA TJIAaBHBIMU HCJIAMHW H3YUCHUA IMPEAMCTA «Xumusa» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBASsIIOTCS:

(GopMHpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHMM Kak Ba)KHEHIEH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUPA, B OCHOBE KOTOPOM JIeXkKaT KIIFOUEBbIE MOHATHS, (PyHIaMEHTAIbHbIC 3aKOHBI
U TEOPUM XHMMHH, OCBOCHHE S3blKa HAYyKH, YCBOEGHHE M IIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
000011IeHUIl MHPOBO33PEHYECKOIO XapakTepa, O3HAKOMJIEHME C HCTOpUEH MX pa3BUTHS U
CTaHOBJICHUS,

(bOpMI/IpOBaHI/Ie " pa3BUTUC HpGI[CTaBJ'IeHI/If/'I 0 HAaYYHBIX MCTOJAAX MO3HAHUS BCUICCTB U XUMHUUYCCKUX
peakiuii, HEOOXOAMMBIX Ui TMPHOOPETEHUST YMEHUN OpPUEHTHUPOBATHCSI B MHUpPE BELIECTB H
XUMHNYCCKUX ﬂBHeHHfI, HMCIOIUX MCCTO B IIPpUPOJC, B HpaKTquCKOfI u HOBCG[[HGBHOFI KHU3HU,
pa3BUTHE YMEHUH U CIOCOOOB [ESATEIbHOCTH, CBA3aHHBIX C HAOMIOJEHHMEM U OOBSICHEHUEM
XMUMHUYECKOI'0 3KCIIEPUMEHTA, COOII0IEHUEM ITPABUII 0€30MacCHOro 00pAIEHHs C BEILIECTBAMHU.

Hapsny ¢ »tuM, cojepxkarenbHas XapakTepUCTHKa LeJed W 3ajad U3ydyeHHs IpeiMeTa B
IporpamMMe 1o XMMHUHU YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMU B
cucTeMe cpeaHero obmiero oopazoBanus. CerogHs B MPEMoOJaBaHUM XUMUU B OOJIBIICH CTCTICHH
OTHAETCS TPEANOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COAEP)KaHUsI 00Y4YEHHUsI, OPHCHTUPOBAHHON Ha
[IOJITOTOBKY BBIIYCKHMKA 00I1€00pa30BaTEIbHON OpraHu3aliu, BIaICIOlIero He HabopoM 3HaHUiL, a
(YHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CITIOCOOAMU M YMEHUSIMH aKTHBHOTO TIOJTYYEHUS 3HAHUH U
IIPUMEHEHMS UX B PEATbHOM KU3HU JUISl pELLICHUs] IPAKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TUM npu u3yueHuM npeamera «XUMUs» JOMUHHUPYIOIee 3HaUeHHe NPHOOpeTaroT TaKue
LeJIN M 3a]1a4H, KaK:

ajanTanys oOydarolMXCs K YCJIOBUSM JAMHAMHUYHO Pa3BHBAOLIErocss MHupa, (popMupoBaHHe
MHTEJUIEKTYaJbHO pa3BUTOW  JIMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOATCIIBHOMY HPUHATUIO TPAMOTHBIX pGIHGHI/II\/'I B KOHKPCTHBIX JKMW3HCHHBIX CUTYyalUAX,
CBA3aHHLIX C BCIICCTBAMH U UX ITPUMCHCHUECM,

(dhopmupoBaHHe y 00y4YaIOIMIUXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIIUN), UMEIOIINX
YHUBCPCAJIbHOC 3HAYCHUC [Jid PAa3JIMYHBIX BHUAOB JCATCIBHOCTU:. PCIICHHA HpO6J’I€M, IIOMCKa,
aHanu3a M 00paboTKM MHGOpPMAIMM, HEOOXOAUMBIX JUIsI NPHOOPETEHHs OMNbITa JESTEIbHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B IIO3HAHMM XUMHM, a TakXke I OLEHKM C TO3UIU
HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BELECTB U XUMHUUECKUX MPOLIECCOB HAa OPraHU3M
YeJIOBEKA U MPUPOIHYIO CPEy;

Pa3BUTHUEC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIJICKTYAJIbHBIX W TBOPYCCKUX crocoOHocTen
oOyyaroluxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MNpPHOOpeTaTh HOBbIE 3HAHUS 1O XHUMHUU B
COOTBETCTBUU C KHN3HCHHBIMU HOTpe6HOCT$[MI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(bOpMaIII/IOHHI)Ie
TEXHOJIOTUU JJIS TOUCKAa M aHaju3a yd4eOHOW M Hay4YHO-TOMYJSIpHON MHGOpMaluu XUMHYECKOTO
COJIepKAHUS;

¢dbopMHUpOBaHHE M Pa3BUTHE Yy OOYYArOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJI0AAaTeNbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPble OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
[IPU TUTAHUPOBAHHUHU U IPOBEJACHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIHUTaHHE y OOydaroImuxcsi YOSKIEHHOCTH B T'YMAHMCTUYECKOM HAmpaBIIEHHOCTH XUMHH, €€
BaKHOM POJIM B PCIICHHUN rI100aJIbHBIX HpO6J'[eM palOHAJIBbHOI'O0 IPHUPOAOIIOJIb30BaAHN A, ITOITOJTHCHUA
HEPreTUYECKUX PECYpPCOB M COXPAaHEHHsS IMPHPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeKHOr0 OTHOIIEHUS K TPUPOAE U CBOEMY 3/I0pOBbIO, a TakXKe IPHOOPETEHUs OIbITa



WCTIOJIH30BAHUS TTOJTYYCHHBIX 3HAHUW JIUTSI IPUHSATHS TPAMOTHBIX PEIICHUN B CHTYallUsX, CBSI3aHHBIX
C XMMUYECKUMH SIBJICHHUSIMU.

B y4eOnom miaHe cpemHero o6miero obOpa3oBaHus mpeaMeT «XHUMHUsS» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MpeIMEeTHOM o0snacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4ymCiIO YacoB, OTBEACHHBIX JUIS HM3y4CHHUS XUMHHM, Ha 0a30BOM YpPOBHE CpPEIHETrO
obmero oopazoBanusi, coctabisieT 34 yacos: (1 yac B Henem0)

COILEPKAHUE OBYYEHUSA
11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMUYecKuid  aneMeHT. AToM. Sapo  aroma, HW30TOINBL. — DIEKTPOHHAs  000JIOUKA.
DHepreTuyeckre ypOBHU, MOAYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- anemeHTbl. OCOOCHHOCTH
pacmpesielieHuss 3JIEKTPOHOB MO OpOUTAIIM B aTOMax »3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOHGUTYpaIHs aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aaeMeHToB . I.Menneneesa.

CBsa3p mepuoanueckoro 3akoHa u llepuogmyeckodl cuctemMbl XMMHYECKUX dnemMeHToB [l
N. MenneneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB W O0pa3yeMbIX HMMHU TPOCTBIX M CIOXKHBIX BEIIECTB IO TpYyIIaM U
nepuoiaM. 3Ha4eHUE MePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.
Crpoenue BemiecTBa. XUMHYECKasi CBA3b. BuUbl XUMUYecKOl CBA3M (KOBaJCHTHAs HEIOJSIpHAS U
MOJIApHAsi, MOHHAsA, MeTajnyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHONM XMMHYECKON CBS3U
(oOMeHHBIT 51 JIOHOPHO-AKIIECTITOPHBIN ). Bonoponnas CBSI3b. BanenTtHocTsb.
DneKTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MONEKyJIsIpHOTO M HEMOJEKYJISIPHOTO CTPOEHUs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAINIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue o gucnepcHbIx cucremax. VICTHHHBIE M KOJUIOWJIHBIE pacTBOpbl. MaccoBasi JoJist
BEILIECTBA B pacTBOpE.

Knaccudpukanus Heopranuueckux coeauHeHuid. HoMmeHkiaTypa HEOpraHMYeCKHWX BEIIECTB.
I'enernueckas cBsA3b HEOPTAHUYECKUX BELIECTB, IPUHAJICKAIINX K PA3JTUYHBIM KJIaccaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peaklUuid B HEOPraHWYeCcKoW W
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUs U IpEeBpalleHUs
SHEPIrUU MPU XUMHUECKUX PEAKIUSX.
CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3in4HbIX (QakTopoB. OOpaTuMble peakiuu. XUMUUYECKOe
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunumn Jle [larensbe.
OnexTponutuyeckas auccouuanus. CuiabHble U cialOble 3neKTponauThl. Cpefa BOJIHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpalbHasA, HIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIIepUMEHTAILHBIC METO/IbI U3YYCHHSI BEIIECTB M UX MPEBPALICHUH: TeMOHCTpAIUs TaOIHII

«Ilepunonnueckas cucrema xumuueckux osnemeHToB JI. WM. MeHneneeBa», u3ydeHHe MoJeneu
KPUCTAJTINYECKUX PELIETOK, Habmro1eHne
U ONHMCAHHME JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3iioKeHHE MEpPOKCHAa BOJOPOJA B
MIPUCYTCTBUU KaTalu3aTopa, ONpeesIeHne Cpeibl paCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIHLHOTO
MHMKATOpa, peaKIlMi HOHHOTO 0OMEeHa), MPOBEACHHE MPAKTUUECKO padoThl «BiusHIe pa3InyHbIX
(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKIIHI.



Pacuérnble 3agaun.

Pacuérel 110 ypaBHEHUSM XMMHMYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOJIB30BAHUEM ITOHATHS «MACCOBast 10JIs1 BELIECTBAY.

Heoprannueckas xumus

Hewmeraisl. ITonoxenue HemeramioB B Ilepuonuueckoil cucreMe XUMUYECKHUX JIEMEHTOB /1.
W. MenneneeBa 1 0cOOEHHOCTH CTPOEHUS aTOMOB. DHU3NUECKUEe CBONCTBA HEMETAIIOB. AJIJIOTPOIHS
HEMEeTaJUIOB (Ha IpUMeEpe Kucaopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (rajloreHoB, cephl, a30Ta, hocdopa, yriepoaa
U KPEMHUS) U UX COEAMHEHUH (OKCHIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOJAOPOIHBIX COEIUHEHH).

[IpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUMN.

Meramnsl. [lonoxxenune merawioB B Ilepuoaudeckoil cucreMe XMMHYECKUX 3ieMeHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI SJEKTPOHHBIX 000JI0YeK aTOMOB MeTaymioB. OOriue
¢usnveckue cpoiicTBa MeTaisioB. CIUIaBBl METAIOB. OJEKTPOXUMHUECKUH psAA  HaNpPSKSHUN
METaJIJIOB.

XUMHUECKHE CBOWCTBA BaXKHEHIINX METAJUIOB (HATPHM, Kalui, KaJblUil, MarHUi, aJrOMUHUH,
LIUHK, XpPOM, XKeJe30, Me/ib) U UX COCTUHEHUH.

OO6uue ciocoObl osyyeHust MeTayuioB. [IpuMeneHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUSI BELIECTB U MX MPEBpAlllEHUI: U3y4YeHUE KOJUJIEKIIUU

«Mertasibl ¥ CIUTaBbl», 00Pa3I[0B HEMETAJUIOB, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33]1a4, HAOII0ACHUE U
OMHUCaHUE JAEMOHCTPALIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHIA ATTFOMUHUS
C pacTBOpaMH KHUCJIOT U IIEJI0YEH, KaueCTBEHHBIC PEAKIIMN Ha KATHOHBI METAJIIOB).

PacuétHble 3a/1a4u.

Pacuérbl macchl BemiecTBa win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOMMYeCTBa
BEIIECTBA) MPOYKTOB PEAKIINH, €CITU OJTHO U3 BELIECTB UMEET MIPUMECH.

XMMHUS U )KM3Hb

Ponp xumum B 0OeCTiEYeHHH HKOJOTHYECKOM, DHEPreTUYECKON W THUIIEBON OE€30MacHOCTH,
pazBuTuu MeAuIMHEL. [loHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKIIHi.
[IpencraBnenuss 00 oOOMMX HAYYHBIX NPUHIMIAX TMPOMBIIIEHHOTO TMOJMYYEHUs BaKHEUIINX
BCIIIECTB.

UenoBek B MHpe BELIECTB M MAaTEpHUANIOB: Ba)KHEWIIUE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAaCKU, CTEKJIO, KEepaMHKa, MaTepHaslbl Jid 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XUMHS U 3I0pOBbE YEJIOBEKA: MPaBHUIIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX NPEMapaToB, MpaBuia
0e301acHOTO HCITOJTb30BAHHUS npenaparoB OBITOBOMU XHUMHH
B TIOBCETHEBHOM JKM3HU.

MexnpeIMETHEIC CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H MpH U3ydeHUU OoO0IIeld u HeopraHudecko xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MIOHATUH, SABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOm1e ecTeCTBEHHO-HAYYHbIE TMOHSATHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIM3,
CHHTE3, KJaccu(uKaius, NepuoAUYHOCTh, HaOII0JeHHE, SKCIIEPUMEHT, MOAETUPOBaHNE, U3MEPEHUE,
SIBJICHHE.

@dusuka: martepus, 3HEprus, macca, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
paJlMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHH YpPOBEHb, BEILIECTBO, TeJlO, OO0BEM, arperaTHoe
COCTOSIHUE BELECTBA, (PU3NYECKNE BEIMUUHBI U €AMHULIBI UX U3MEPEHMUS, CKOPOCTb.



Buonorust: kieTka, opranusm, skocucrema, obnocepa, MaKpo- 1 MUKPOIIIEMEHTbI, BUTAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

['eorpaduisi: MUHEPaJIbI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMIAEMBbIE, TOILTHBO, PECYPCHI.
TexHomnorus: XUMHUYCCKasd HNPOMBINUICHHOCTb, MCTAJUIYprus, HNPOU3BOACTBO CTPOUTCIBHBIX
MaTepHaioB, CEIbCKOXO03SHCTBEHHOE MIPOU3BOJICTRBO, HUILEeBast MPOMBIIUICHHOCTb,
(bapmarieBTHYECKas] TPOMBIIICHHOCTh, POM3BOACTBO KOCMETHYECKHUX IPENapaToB, MPOH3BOICTBO
KOHCTPYKIIMOHHBIX MaTePHAJIOB, 3JIEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INTIAHUPYEMBIE PE3VJIbTATBI OCBOEHMSA ITPOI'PAMMSBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ybTaTaM OCBOCHHUS 00yUYaIOIIMMHUCS MIPOTrpaMMm
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpeAMETHBIM M IpeaMeTHbiM). HayuHo-
METOAMYECKONW OCHOBOM JIJIsl pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS IIPOTPAMM CPETHETO
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETbHOCTHBINA MOIXO/I.

B cooTBercTBUM € CHCTEMHO-ESTEIbHOCTHBIM IOJIXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSI IpeaMera «XHMHUsS» Ha YPOBHE CpPeIHEro oOIiero oopa3oBaHUs BbIACICHbI
CJIEAYIOIINE COCTABIISAIONIHUE:

OCO3HaHME OOYYAIOUIMMUCA POCCUICKONW TIpa)KAaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYHE MOTHUBAIUH K 00yUEHUIO;

[[EJICHATPABICHHOE DPAa3BUTHE BHYTPEHHHX YOSKICHWH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIHHOCTH
LIEHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH,  HPUCYLIIUMHM  IIEJIOCTHOH  CHUCTEME  XHMHYECKOTO
o0pa3oBaHus;

HaJINYKME MPABOCO3HAHUS SKOJOTMUYECKON KYJIBTYphl U CIIOCOOHOCTH CTAaBUTh IIENTU U CTPOUTH
KU3HEHHBIE TUIaHBI.

JIM9HOCTHBIE Pe3yIbTAaThl OCBOCHUS TpeMeTa « XUMHUS» JOCTHTAIOTCS B €IUHCTBE YIeOHOU |
BOCIIUTATEIILHON JIEATEIBHOCTH B COOTBETCTBHM C T'YMaHHUCTUYECKHMH, COIMOKYIBTYPHBIMH,
TyXOBHO-HPAaBCTBEHHBIMH IEHHOCTSIMA M HJICAIaMH POCCHICKOTO T'Pa)XIaHCKOTO OOIIeCTBa,
NPUHATBIMA B OOIIECTBE HOPMAaMH W TPaBWJIAMH TIOBEICHHS, CIOCOOCTBYIONIMMH TIPOIIeCccam
CaMOTIO3HaHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YJarOLIHXCS.

JIMYHOCTHBIE Ppe3yabTaThl OCBOCHHUS TNpeAMeTa «XUMHs» OTPaXaroT c(HOpMUPOBAHHOCTD
OIbITA MO3HABATEIbHON U MPAKTUYECKOM JAEATEIbHOCTH 00YJAIOUINXCS 10 peau3aliy IPUHATHIX B
00I11eCTBE 1IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

0CO3HaHHS OOYYAIOMIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBaKCHHUS K
3aKOHY U MPaBOIOPSAKY;



MPEACTABICHUS O COLMAIBHBIX HOpPMax U TMPaBWIAX MEXINYHOCTHBIX OTHOIIEHWM B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEIBHOCTH NPHU CO3JAaHUU YUE€OHBIX IPOEKTOB,
pelIeHn y4eOHBIX U MMO3HABATEIbHBIX 3a/a4, BHITOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI IPYTUX MpU
aHaJlM3e pa3jIMYHbIX BUJOB yUeOHOM NesSTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYYHOMY HacCJIEIMI0 OT€UYECTBEHHON XUMUU;

YBaXKEHHsI K MPOLECCY TBOPUECTBA B O0JACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3YNIbTAT JUIUTEIbHBIX HAOIIOJACHUM, KPOIIOTIUBBIX
SKCIEPUMEHTAIIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJYYEHUH U MOCIEAYIONIEM aHAIM3e NHPOPMAIUHU O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBEICHMUS;

CIIOCOOHOCTH  OIEHMBAThb  CUTYyallud, CBSI3aHHbIE C  XUMHUYECKUMHU  SIBJICHUSMU,
U TpPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U
LIEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE MOBEJICHUE M MTOCTYIKH CBOUX TOBAPHUIIEH C MO3UIIMI HPABCTBEHHBIX U
MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUIN ITUX MOCTYIKOB,;

4) opMHupOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAHMUS I[IEHHOCTeH 3J0poBOro u 0Oe30macHoro oOpas3a >KM3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbIO;
COOMIOICHUSI TIPaBUJI OE30MAaCHOTO OOpAaIleHUsI C BEIIECTBAMHU B OBITY, TOBCETHEBHOW XU3HU U B
TPYZIOBOH AESTENbHOCTH;

MOHUMAaHUS [ICHHOCTH TIPAaBUJ UHIUBUAYATBHOTO U KOJUIEKTUBHOTO O€30MacHOTO TIOBE/ICHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUsSI TIOCJIEACTBUH W HENPUATUS BPEIHBIX NPHUBBIUEK (YIMOTPEOJCHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKON AEATeTbHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX IESITEIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3aJad  COLHUAIbHOU
HaMpPaBIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

HWHTEpeca K MPAKTUIECKOMY HU3YUYEHHUI0 MPOPECCUil pa3IMIHOrO POJia, B TOM YHCIIEe HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXEHUS K TPYAY, JIOIIM TPpy/Ja U pe3yJbTaTaM TPYI0BOH JCSITEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUIYaTbHON TPAECKTOPHH OOpa3oBaHMs, OyayIIen
npodeccun U peanuzanvi COOCTBEHHBIX KXU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTRa;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:
9KOJIOTHUECKHU IIeJIeCO00Pa3HOT0 OTHOIICHHUS K MPUPOJAE, KaK UCTOYHUKY CYIECTBOBAHUS KU3HU HA
3emie;

MMOHUMAHUS TJI00ATEHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM, BIUSHUS YSKOHOMHYECKUX TTPOIIECCOB
Ha COCTOSIHME IPUPOIHON U COLUAIBHOM CPEJIbL;



OCO3HaHMs HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHMKEHUH XUMMU ISl PELIEHHsS BOIPOCOB
PaLMOHAIBHOIO IIPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HEIPUATHUS IEHCTBUM, IPUHOCAILNX BpE OKPYKAIOIIEH IIPUPOAHON Cpelie, yMEHUs
MIPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
[IPEAOTBPALLATh UX;

HaJIW4YUs PaA3BUTOIO DKOJIOIMYECKOTO MBIIIICHUS, 3KOJOTMYECKOW KYJIbTYpBI, OIIBITA
NEATEIIBHOCTH ~ DKOJIOTMYECKOM  HAIPABIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBATBCS  HMHU B
[103HABATEIbHOM, KOMMYHMKAaTUBHOM M COLMAJIBHOW NpaKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHUBHO
IIPOTUBOCTOATH MJICOJIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYK{ ¥ OOIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHeUM(UKA XUMHUU KaK HAyKH, OCO3HaHUS e€ poiu B (DOPMUPOBAHMM PAIOHAIEHOTO
HAay4YHOI'O MBIIUICHUS, CO3JaHMM ILIeJIOCTHOTO NPEACTABICHUS OO0 OKPYXKAaloleM MHpe Kak o
€/IMHCTBE IPUPOJbl U YEJIOBEKa, B MO3HAHUM HNPUPOAHBIX 3aKOHOMEPHOCTEH M peleHuH mpolsieM
COXPAHEHHUs IPUPOJIHOTO PABHOBECHS;
yOKIEHHOCTM B 0COOOH 3HAYMMOCTH XUMMM JUIsI COBPEMEHHOW LMBMIM3AlMU: B €€
I'YMaHUCTUYECKON HAIPaBIEHHOCTHM M BaXXHOW pOJM B CO3/laHUM HOBOM 0a3bl MaTepHaIbHOM
KYJIBTYpBl, PEUICHHH TJIOOATbHBIX IMPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CBHIPHEBOMH,
SHEPTeTUYECKOMN, MUIIEBOM U IKOJOTUUECKOW O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00€CIIeueHUN
YCIIOBHIA YCIIEIITHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOH KMU3HU KAKOTO eHa 00IIeCTBa;
€CTECTBECHHO-HAYYHOM  IPaMOTHOCTH: IIOHMMaHUs  CYUIHOCTM  METOJOB  IIO3HAHHA,
UCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS JUIS
aHaM3a U OOBSICHEHUs SIBJICHUN OKPYXKAIOIIEro MHUpa U MPOUCXOASIIMX B HEM W3MEHEHHUH, YMEHUS
nenaTb 0OOCHOBAHHBIE 3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIENbIO
IIOJIy4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITE€IbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs MpoOsieM B
peaNbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM AESATEIBHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HENPEpPhIBHOMY OO0pa3oBaHMIO M CcamM000pa3oBaHUIO, K
aKTUBHOMY MOJyYEHUIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHHM C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3IUuyHbIX cepax MpodhecCHoHaTbHON 1eATeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIe pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPEIHErO
o01mero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBbIe I (OPMHUPOBAHUS MHMPOBO33PEHMS] OOYHYAIOIIUXCS MEXIUCHUIIIIMHAPHBIE
(MeXIpeIMeTHbIE) OOIIeHAYYHBIC TTOHSATHS, OTPAKAIOIINE IETIOCTHOCTh HAYYHOW KapTHUHBI MUpPA H
crenupuKy METOJIOB TO3HAHMs, HCHOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEUIECTBO,
SHEprus, BIICHUE, POIlecC, CUCTeMa, HAyUHBIH (haKT, MPUHITHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJ0BaHNE, HAOTIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYyTue);

yYHHUBEpCcaJbHble y4eOHbIE NEHCTBUS (ITO3HABaTEJbHbIE, KOMMYHUKATHUBHbIC, PETYISTUBHbBIE),
obecrieunBaronye (GopmupoBaHue (PyHKIIMOHAIHPHOW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH
o0yJaronumxcs;



CIOCOOHOCTh 00YYAIOIIUXCsl UCTOIb30BAaTh OCBOCHHBIE MEXIUCIUIITIMHAPHBIC, MUPOBO33PEHUYECKHUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COLUAIBHON TPAKTHKE.

MertanpeqMeTHble  pe3ysbTaThl  OTPAXKalOT  OBJAJAECHHWE  YHUBEPCAIBbHBIMU  Y4€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JAEUCTBUAMHU.

Ogy1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JIoTHUYECKHE e CTBUSI:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyalM3UpoBaTh INpoOJeMy, BCECTOPOHHE €
paccMaTpuBarh;

ONpEAENATh LN JACATEIbHOCTH, 3a7aBas IlapaMeTpbl U KPUTEPUM HUX JOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThl IE€ATEIBLHOCTHU C IIOCTaBIEHHBIMU LIEISIMU;

HCIOJIb30BaTh IPU OCBOEGHUU 3HAHMW MPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIICISTH
XapakTepHble IPU3HAKM TOHATUH M  YCTAaHABIMBaTb MUX  B3aUMOCBS3b,  MCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJI51 OOBSICHEHHSI OT/ICIIbHBIX (JaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEAKIIMA;

YCTaHABJIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUSAMY;

CTPOUTH JIOTMYECKHE paCCYXICHHs (MHAYKTHUBHBIC, JEAYKTUBHBIC, 11O aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYMsS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIFOUEHNUS;

IIPUMEHSTh B MPOILIECCE IO3HAHUS, MCIOIb3yEMble B XMMHMHM CHMBOJIMYECKHE (3HAKOBBIE)
MoJIeNd, TIpeoOpa3oBhIBaTh MOJAEIBHBIE NPEACTABICHUS — XMMHUYECKHH 3HAK (CHMBOJI) DJIEMEHTa,
XuUMHYecKas popMyiia, ypaBHEHUE XUMHUUECKOW PEaKIMK — IPU PEHICHUN YIeOHBIX TTO3HABATEIBHBIX
U IPaKTUYECKHX 3a/ay, NPUMEHATh HA3BAHHBIC MOJEJIbHBIE IIPEICTABICHUS [JISl BBIIBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y4aE€MbIX BEIECTB U XUMUYECKUX PEAKIIUM.

2) 6azoBbIe HCCIeN0BaTEIbCKHE T1eliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;

¢dbopMynMpoBaTh IETM U 3a7ayd  WCCIEJOBaHUS, HCHOJb30BAaTh IIOCTABIECHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHPOBaHUSI TUTIOTE3HI 10 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKJIEHUN;

BJIJIETh HABbIKAMU CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUS YUYEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONI0/aTh 3a XOJOM IIPOIEcCa, CAMOCTOSITEIBHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHUPOBAaTH OOOOLIEHUS M  BBIBOJABI OTHOCHUTENIBHO
JIOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBaHMS, COCTABIATH OOOCHOBAHHBIM OTUET O MpPOAETAHHOM
pabore;
pUOOpeTaTh OMNBIT YYEHHYECKOH MCCIe0BATeNbCKOM U MPOEKTHOM JeSTeNbHOCTH, IMPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY MOMCKY METOJIOB pEIlIeHHs MPaKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHbBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManMM (Hay4HO-TIOMYJIsIpHAsl JIMTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TMOCOOMs, pecypchl VHTepHeTa), aHAIU3UPOBAThH
MHGPOPMAIIHIO Pa3IMYHBIX BUIOB U ()OPM MpEACTABICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTD
U HEMPOTUBOPEUYUBOCTB;

¢dbopMyIMpOBaTh 3alpochl M TMPUMEHATh pPA3IUYHbIE METOJbl IpPH TOUCKE U O0TOOpe
nH(popMaluy, He0OXOAUMOM /1JIsl BBIMOTHEHUS YU€OHBIX 3a7a4 ONpeAesIEHHOTO THIIA;

MpUOOpETaTh OMNbBIT HCIOIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;



CaMOCTOSATEIIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY TpEICTaBICHUs HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);
UCTOJb30BAaTh HAYYHBIM S3BIK B KAaueCTBE CPEIACTBA NMPH paboTe ¢ XMMUYECKOH HH(OpMAIUEi:
NPUMEHSATh MEXIpeAMETHbIe ((pU3NUecKne M MaTreMaTW4yecKhe) 3HAKW W CHUMBOJBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

OBnaneHne YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU HeﬁCTBHHMH:

3aJaBaTh ~ BONPOCHI 10  CYHIECTBY  OOCY)XIaeMOW  TeMbl B XOA€  Juajora
W/WIM  TUCKYCCUH, BBICKA3bIBaTh WJEH, (OPMYIHPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIIBHO
BBIMOJIHEHUS MIPEJIIOKCHHOM 33/1auu;

BBICTYIIATh C TPE3CHTAIlMEel pe3yIbTaTOB IO3HABATEILHON CSITEIbHOCTH, TOJYyYSHHBIX
CaMOCTOSITEIILHO WJIM COBMECTHO CO CBEPCTHHMKAMH IIPU BBITOJHECHHHM XMMHUYECKOTO SKCIIEPHMEHTA,
NPaKTHYECKOH pabOThl MO HMCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEINECTB, pealU3allMid y4eOHOTO
IIPOEKTA u bopMyaIHpOBaTH BBIBOJIBI
0 pe3yJibTaTaM MPOBEAEHHBIX MCCICIOBAHUN IMyTEM COTJIACOBAHMS MO3HIIUN B X0/1€ 00CYKICHUS U
oOMeHa MHEHUSIMH.

OgJajieHne YHHUBEPCAJIbHBIMH PeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSITEJIHO IUIAHUPOBaTh M OCYIIECTBIIATH CBOIO IIO3HABATCIBHYIO JESTEIBHOCTD,
ompenenss e LeId W 3aadd, KOHTPOIUPOBaTh M II0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npearaeMblii  aITOPUTM JCUCTBHI NPU BBINOJIHEHUH YYeOHBIX W HCCIICAOBATEILCKUX 3ajad,
BbIOMpaTh Haubosiee YPPEKTUBHBIN CIOCOO WX peIIeHHs] C Y4ETOM IOIYYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMHUsD OTPaXKaroT:
c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUYECKOW COCTABIISAIOINIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, POJIM XUMHUU B TIO3HAHUU SIBICHUH MPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYIBTYPHI
JTUYHOCTH, €€ (QYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM IS pelieHus] MPAKTHUYECKUX 3a7ad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M TIPUPOTHOM CPEJIE;

BJIAICHUC CI/ICTCMOﬁ XUMHUYCCKUX 3H3HI/II?I, KOTOpaSI BKJIFOYACT. OCHOBOIIOJIATrarOIInUEC ITOHSATUS
(XMMHYECKUI DJIEMEHT, aToM, H30TOIM, S-, P-, 0- BIEeKTPOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTbH, DJIEKTPOOTPHUIIATEILHOCTh, CTENIEHh OKUCIICHUS, XUMUYeCKas
CBA3b (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJHAs), KPUCTAIUIMYECKAs] PELIETKA, THUIIbI
XUMHUYECKUX PEAKIIMid, pacTBOP, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IEKTPOIUTHUECKAsT TUCCOLUAINS,
OKHUCJIUTEh, BOCCTAHOBUTEI, CKOPOCTh XMMHUECKON PEaKINK, XUMUYECKOE PAaBHOBECHUE); TEOPHH U
3KOHBI (TEOPHS MIEKTPOTUTUICCKON AUCCOMAIiy, nepuoaudeckuii 3akon Jl. 1. MenzaeneeBa, 3akoH
COXpaHeHI/ISI MacChbl BELIECTB, 3aKOH COXpaHeHI/IH nu npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
peaKHI/ISIX), SaKOHOMepHOCTI/I, CI/IMBOJ'II/I'—IGCKI/Iﬁ SI3BIK XUMHWU, MI/IpOB033peH‘—IeCKI/Ie 3HaHH, JICKAIIUC
B OCHOBE IOHMMAaHHs TPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBIICHUM, (PAKTOIOTHYECKHE



CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJYyYEHHMHM | O€30MaCHOM HCIHOJB30BAaHUU Ba)KHEMIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JACSITEILHOCTH YEIIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISBISITh XapaKTePHbIC MPHU3HAKU TOHSATHH, YCTAHABIMBATH MX
B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS MIPU ONMKMCAHUN HEOPTaHUYECKUX BEIIECTB U
UX IIPEBPALLECHUN;

cOpPMUPOBAHHOCTh YMEHUN UCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JMJI COCTaBIICHUS
(hopmys BEelIeCTB U YPaBHCHH XUMHYECKUX peakiuii, cuctemMaTuieckyro HomeHkiarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMSI OTIEJbHBIX HEOPraHUYECKUX BeIIeCTB (YrapHbI Ta3, yIJIEeKUCIbI ras,
aMMUaK, raméHasi U3BeCTh, HeraléHas u3BecTb, MUThEBas COJia, MUPUT U JpyTHe);
cOPMUPOBAHHOCTh YMEHHUH ONpENesTh BAJICHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOW CBsI3M (KOBaJEHTHAs, UOHHAS,
MeTaJUIM4ecKasi, BOJOpPOAHAs) B COCAUHEHUAX, THUIN KPUCTAIUIMYECKOM PpEIIETKHM KOHKPETHOIO
BEIllECTBA (AaTOMHAas, MOJICKYJSpHAsi, WOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;
c(OpPMUPOBAHHOCTh YMEHMI YCTaHABIMBATH MPUHAJICKHOCTh HEOPraHMYECKHX BEIIECTB IO X
COCTaBy K ONpENeNEHHOMY KJIAcCy/Tpylmne COEAMHEHUU (MPOCThIEe BEIIECTBA — METAIbl U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI Iepruoandeckoro 3akoHa J[. 1. MenneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITNH;

c(OPMUPOBAHHOCTh YMECHHI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
anemeHToB 1—4 mepuonoB I[lepumoanueckoil cucrembl xumuueckux siaemeHToB . 1. Mengeneena,
UCIIONIB3YS TIOHSTHS «S-, P-, O-3JIEKTpOHHBIE OPOHTAIN», «IHEPreTUYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHHUS! CBOMCTB XMMHUYECKHUX FJIEMEHTOB M MX COEJAMHEHUH MO MEepUuoJaM U
rpynnam Ilepuoauueckoit cucremsl XxuMuieckux 3iueMeHToB /Jl. M. Menneneesa;
chOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3TMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETUYECKON CBS3U
MEXJy HEOPraHMYECKHUMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuii;

c(hOPMHUPOBAHHOCTh yMEHHSI KJIAaCCH(PUIIMPOBATh XHUMHUUYECKHE PEaKIUH 10 Pa3TuIHBIM
MpU3HAKaM (YUCITYy M COCTaBy PEarupyrolux BEIIECTB, TEIIOBOMY d(PeKTy peakiuu, nu3MEeHEHHUIO
CTETIeHeW OKUCIICHUS SIIEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBISTh ypaBHEHUsS PEAKIUil Pa3lIWYHBIX THUIIOB, TIOJHBIC U
COKpalIEHHbIC YpaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH PEAKIIHH
UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIIMH, MMOJATBEPIKIAIOIINE KauYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI pacCKphIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHCca ITUX PEaKIIHii;
cOPMUPOBAHHOCTh yYMEHHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIu OT
pa3IUYHBIX (aKTOPOB; XapaKTep CMEIICHHUS] XMMHUUECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaercTBus (npuHuun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMHUYECKHE TIPOIECCHI, JISKAIINEe B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHS CEepHOM KHUCIOTHl, aMMHMakKa, a Takke CHOPMHPOBAHHOCTH
MpEeACTaBICHUN 00 OOIMX HAyYHBIX MPUHIUNAX M SKOJOTUUYECKHX MpoOJieMax XHWMHYECKOTO
MIPOU3BOJICTBA;



C()OPMHUPOBAHHOCTb YMEHHUI MIPOBOJUTH BBIYMCIEHUS C UCIOJIb30BAHUEM MOHITUS «MaccoBas
JI0JIs1 BEIIECTBA B PAacTBOpPE», OOBbEMHBIX OTHOIIEHUI Tra30B MPU XUMHUYECKUX PEAKIHUAX, MAcChI
BEIlleCTBA WM 00BbEMA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MIN 00BEMY OJHOTO M3
YUYaCTBYIOIIMX B PEaKIMM BELIECTB, TEIUIOBOTO 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS
Macchl BEIIECTB, IPEBPALLICHHS U COXPAaHEHUS SHEPTUH;

Cc(OPMHPOBAHHOCT YMEHUH COONIOATh IPaBUJA IOJIB30BAaHUS XMMHUYECKOH MOCYIOH H

1a00paTOPHBIM 00OPYAOBAaHUEM, A TAaK)Ke IMpaBUia OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;
Cc()OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIIOJIHATH XMMHUYECKHM SKCHEPUMEHT (pa3ioKeHHe
HEepOKCUAa BOAOPOJA B MPHUCYTCTBHM KaTaIM3aTOpa, OMPEAEIEHHE CPElbl PacTBOPOB BEILECTB C
MIOMOIIII0 YHUBEPCATHHOTO MHIUKATOPA, BIMUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKiyu, peakuuyd MOHHOTO OOMEeHa, KadyeCTBEHHBIC peakIuH Ha cylb(daT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATHOH aMMOHHMS, pEIIEHHE SKCIEPHUMEHTAIbHBIX 3a7ad 10 TeMaMm «MeTauibl» |
«Hemeramibl») B COOTBETCTBMM C TNPABWJIAMH TEXHUKM O€30MACHOCTU MpHU OOpalleHuu ¢
BEIIECTBAMM M J1a0OpaTOpHbIM  OOOpYAOBAaHUEM, IPEJICTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (pOpME 3aIIMCH YPABHEHUI COOTBETCTBYIOLIMX peakil 1 (OpMyIMpPOBaTh BbIBOIbI
Ha OCHOBE 3TUX Pe3y/IbTaTOB;

c(OPMHPOBAHHOCT, YMEHHH KPHUTUYECKH aHAJIM3UPOBATh XHMHUYECKYIO0 HH(OpPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MAaCCOBOM KOMMYHHKAINU, IHTEpHET U ApyTruXx);

cpOpMUPOBAHHOCTh YMEHUH COOJIIOAATH IPaBHIIa SKOJIOTHYECKH 11€JIECO00Pa3HOTO OBEICHHS
B OBITY WM TPYAOBOW JAEATEIBHOCTH B IENAX COXPAaHEHHS CBOETO 3JI0POBBSI U OKPY)KAIOIICH
IPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTh BO3AECUCTBUS Ha KMBBIE OPTaHU3MBI OIpPEEIEHHBIX
BEIIECTB, MOHUMas cMbica nokasatens I1JIK, moscHsATe Ha mpuMepax crocoObl YMEHBIIEHUS U
MPEJOTBPALLCHHS X BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

U1 00YJaIOLIMXCSl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX MMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUH;

IS CIIENBIX M CJIA00BHIAIINX OOYUYAIOIIUXCS: YMEHUE UCIIOIB30BATh PEIbe(hHO-TOUECUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMudeckux Gopmyil.

TEMATHYECKOE IINTAHUPOBAHUE

11 KUIACC
Ne HavmeHoOBaHMe pa3ziesioB U TEM IPOrPaMMbl KosinyecTBo 4acoB
m/m Bcero KoHTpoJsibHBIE [IpakTHue
paboThl pab6oT
Pa3gen 1. TeopeTuyecKkre OCHOBbI XUMHUH
1.1 CrpoeHue aTomoB. [lepronyecKkuii 3aKoH U 3 0 0
[leproaunyeckas cucteMa XMMHU4eCKUX 31eMeHTOB /I. U.
MeHgeneeBa
1.2 CrpoeHue BeljecTBa. MHOroo6pasue BelLeCcTB 4 0 0
1.3 XuMuyeckue peaKLUHU 6 1 1
HToro no paszeny 13

Pa3gen 2. Heopranuyeckass XuMus
2.1 MeTannbl 6 0
2.2 Hewmetasibl 9 1



Ne HanMeHoBaHue pa3zesoB U TeM IPOrpaMMbl KosinyecTBO 4acoB

n/m Bcero KonTposibHBIE [IpakTHye
paboThl pa6ort

2.3 (CBA3b HeOpPraHMWYeCKUX U OPraHUYeCKHUX BelleCTB 2 0 0

HToro no paszeny 17

Pazaesn 3. XuMus M )KU3Hb

3.1 XuMud U KU3Hb 4 0 0

HToro no pasaeny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3

11 KUIACC

Ne Tema ypoka KoJsinyecTBO 4acoB

m/m Bcero KonTposibHble IIpakTuye

paboThI paboTt
1  Bognbiit UTb.XuMmuueckuii asieMeHT. ATOM. JJIeKTPOHHAsA 1 0 0

KOHUrypanys aTOMOB

2  llepuopyyeckuii 3akoH u [lepuogudeckas cucrema 1 0 0
XMMHUYECKUX 371eMeHTOB /|. 1. MeHe/eeBa, UX CBSA3b C
COBpEeMEHHOM Teopuel CTPOeHHUs aTOMOB

3  3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX 1 0 0
3JIEMEHTOB U UX COEIMHEHUH M0 FPyINaM U IepruoaM.
3HayeHUe NEPUOIUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX
asieMeHTOB /[.U. MeH/ies1eeBa B pa3BUTHUH HayKHU

4 CtpoeHue BeulecTBa. XMMUYECKasl CBAA3b, €€ BUJbl; MEXaHU3Mbl 1 0 0
06pa3oBaHUs KOBaJIEHTHOU CBsA3U. BojopoiHas cBSI3b

5 BaseHTHOCTb. DJIeKTPOOTPHUIATENbHOCTb. CTENEHb 1 0 0
OKHCJIeHUs. BeljecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUs

6 IloHsAATHE 0 AHCHIEpCHBIX cUcTeMaX. UCTUHHbBIE U KOJIJIOU/HbIE 1 0 0

pacTBopbl. MaccoBas 10151 BellleCTBa B pacTBOpe

7  Kiaccudukanus 1 HOMeHK/1aTypa HeopraHu4yecKux 1 0 0
coelMHeHUH. ['eHeTHYeCKas CBSA3b HEOPraHUYECKUX BEIlECTB,
pPas3JIMYHBIX KJIACCOB

8 Kiaccudukanus xuMuyecKux peakiiil B HEOpraHU4ecKoi u 1 0 0
OpraHUYeCcKOW XUMHUHU. 3aKOH COXpPAaHEHHUS MACChl BEIECTB;
3aKOH COXpaHEeHHUS U MpeBpallleHUs] SHEPTUU IPU XUMHUUECKUX

peakuusx

9  CkopocTtb peakiuu. 06paTHMble peaKIuU. XUMUYECKOoe 1 0 0
paBHOBecHe

10 T[lpakTuyeckas pa6ota Ne 1. «BiusiHue pa3siudHbIX GaKTOPOB 1 0 1

Ha CKOpPOCTb XUMH4Yeckou peakuum» UTh

11 3uexkTposMTUYecKada auccouuanud. [louaTre o BOJOpPOLAHOM 1 0 0
nokasaTeJie (pH) pacTBopa. Peakuiuu HoHHOTO 06MeHa.
['uposin3 opraHMYeCcKUX U HEOPraHWYeCKUX BELeCTB



Ne Tema ypoka KosinuecTBO 4acoB

n/m Bcero KonTposbnble [IpakTuye
paboThI paboTt
12  OxMCAUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuu. [loHaTHe 06 1 0 0
3JIEKTPOJIM3€ PaCIlJIaBOB U PacTBOPOB COJIEN
13 KoHnTposibHas paboTa 1o pasgeny «TeopeTrniyeckue 0CHOBBI 1 1 0
XUMHU»
14 MeTasibl, UX noJsioxkeHue B [lepuoguyeckol cucreMe 1 0 0

XUMHU4YeCcKUX 3ieMeHTOoB /I. 1. MeHesieeBa 1 0COGEHHOCTH
cTpoeHus aToMoB. O611e prU3nYecKue CBOMCTBA MeTaJIJIOB

15 CnsaBbl MeTa/JI0B. JJIEKTPOXUMUUYECKUH PAJ, HAapsXKEHU N 1 0 0
MeTaJlJIOB

16 XuMHuYecKHe CBOMCTBA BaXKHEUIIMX MeTa/lJIOB (HATpUH, Kaiui, 1 0 0
KaJsIbIIU{, MAarHuM, aJ;IIOMUHUN ) U UX COeIUHEHUH

17 XuMHuYecKHe CBOKMCTBA XpOMa, MeJIU YU UX COeJMHEHU I 1 0 0

18 XwuMH4YecKHe CBOMCTBA IIMHKA, JKeJjie3a U UX CoeJUHEeHUH 1 0

19 [IIpakTuyeckas pab6oTta Ne 2. "PelieHue skcriepruMeHTalbHbIX 1 0 1

3aga4 no teme «Metamnb»" UTh

20 HewMerasbl, ux noJsoxkeHue B [lepyuoauyeckoi cucteMe 1 0 0
XUMUYeCcKUX 3ieMeHTOB /I. 1. MeHesleeBa 1 0COGEHHOCTH
CTPOEHUsI aTOMOB

21 ®dusuyeckre CBOMCTBA HEMETAJJIOB. A/LJIOTPONKS HeMeTa/lsIoB 1 0 0
(Ha mpuMepe KuCJI0poAa, cepbl, pocdopa U yrJepoa)

22 XyMHUYecKHe CBOMCTBA rajloreHOB, CEPbI U UX COeJUHEHUU 1 0 0

23 XuMHUYecKHe CBOMCTBaA a30Ta, pocPopa U UX COeJUHEHU I 1 0 0

24 XuMHUYeCKHe CBOUCTBA YIiepo/ia, KpeMHUA U UX COeJUHEHU I 1 0 0

25 [IlpuMeHeHHe BaXXHEUIINX HEMETA/IJIOB U UX COeITUHEHU I 1 0 0

26 0606l1IeHUe U cUcTeMaTHU3allMg 3HaHUH 110 TeEMe 1 0 0
«HemeTannbr». BerurciaeHnus no ypaBHeHUSIM XMMUYeCKUX
peakLUul U TEpMOXUMHUYECKHE PACYETHI

27 Tlpaktuueckasi pabota N2 3. «PenieHue skcnepuMeHTaJlbHbIX 1 0 1
3aga4 no tTeme "Hemetannnl"» UTB.

28 KonTposibHas paboTta no TeMaM «MeTasibl» U «HeMeTannbi» 1 1 0

29 HeopraHuyeckue U opraHnu4yeckue KUcjaothel. Heoprannyeckue 1 0 0
Y OpraHv4yecKue OCHOBAaHUSA

30 AmMdoTepHble HEOPraHU4YeCKHe U OpraHUYeCKUe COeJUHEHUS. 1 0 0
['eHeTH4YeCcKas CBA3b HEOPraHUYECKHUX U OPraHU4eCKUX
BelleCTB

31 PoJsb XxuMHUH B 06ecrieYeHHUH 3KOJIOTUYECKOH, IHepreTuyeckon 1 0 0
Y NULEeBOM 6€301aCHOCTH, Pa3BUTHUU MeJJMLIUHbI

32 IlpexctaBieHus 06 06LIMX HAYYHbIX IPUHLIMIIAX 1 0 0
NPOMBIIIJIEHHOTO NOJIyYeHUS BaXKHEUIIIMX BelleCTB

33 Yesi0BEK B MUPE BELIECTB U MaTepPUaAJIOB 1 0

34 XuMHA U 3[,0pOBbe YeJ0BeKa 1 0 1

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus. 11 xknace: yaeOHUK 1t 001eoOpa3oBaTelbHBIX Opranu3aluii: 6a3oBeiii yposens / O.C.
INabpuensn. - M.: [Ipoda, 2020. - 223 c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. I'abpuensn, O. C. Metoandeckoe nocodue k yaeonuky O. C. ['abpuensna «Xumusy». 11 kmace /
O. C. T'abpuensn. — M. : lpoda, 2021.

2. Xumus. 11 ki1.: KonTposbHbie U mpoBepouHbie paboTsl K yueOHuky O. C. ['abpuensna «Xumusl.
11» / O. C. T'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipocda, 2021.

4. IN®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET

https://www.nes.ru Poccuiickasi 3JIeKTpOHHas MIKOJIA

https://myschool.edu.ru ®T'UC Moz IlIkomna

https://infourok.ru THO®OVYPOK

https://oblakoz.ru/ Tpenaxep «O6nako 3nanuiiy». Xumus. 10-11 kmacc

COI'JTACOBAHO COI''TACOBAHO

[IpoTokou 3aceganust METOINIECKOTO OObEIMHEHUS 3aMecTHTeNh TUPEKTOopa
yUUTENel eCTECTBOSHAHMUS o y4eOHO-METOIUYECKOM paboTe
MAOQOY COLII Ne 10 MAOQY COILI Ne 10

oT «__» aBrycta 2023 r., npotokoi Ne 1 A.C.IlleByenko / /

E.A. T'op6arosa / / « » 2023 .
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