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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (eaepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbIx B DeneparbHOM TrOCyIapCTBEHHOM
obpaszoBartenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIo IpeaMmera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yoMMX
OCHOBHBIC 00pa30BaTEJbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuon a0 2025 roma» (Pacnopspkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MporpaMMbl IO XHMHUH, K OIpENeNIeHUI0 oOIei
CTpaTeruy oO0ydeHUs, BOCIIMTAHUS U PAa3BUTUS O0YyJarOIUXCs CpeACTBaMHU Y4eOHOro mpeaMera
«Xumus» s 10-11 xnaccoB Ha 06a30BOM YpPOBHE COCTABMJIM KOHLIENITYaJbHBIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEp)KaHUsS, pe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM 4acThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU ILIEHHOCTH
KacaroTcsl TMO3HAaHUSI 3aKOHOB IMPHUPOJIbL, (hOPMUPOBAHMS MHUPOBO33PEHHS U OOIIEH KyJIbTYphl
YeJoBEKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUEe 00yJaroIIUXCS Ha YPOBHE CPEIAHETO
oO1rero obpa3oBaHusl CpeICTBAMH Y4€OHOTO TpeaMeTa «XUMUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOT'O ONpeZeNeHbl B MporpaMMme MO XHMHUHM C Y4€TOM CHEIM(PUKM HAyKU XHMHH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
[UBWJIN3ALUH, B CO3JJaHUU HOBOW 0aszbl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOHl BKJIaja B
(dbopMUpOBaHNE PALlMOHATILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEIOCTHOTO MPeICTaBIeHUs
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHUMHS cCTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelIeHue II00aIbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BUTHA
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacCHOCTH U
OXPaHBbI 3/I0POBBS.

B coorBercTBHM ¢ 0OOLIMMM LEISIMH M TNPHHLIUIAMH CpeIHEro oOIiero ooOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUSHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY OOYyYaroIuXcs, HEOOXOAMMYIO MM JJs
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.



CocraBnsiromiuMu  ipeaMeTa «XUMHS» SBISAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 O0IIel XUMHH) M OpraHndeckord xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BELIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUI, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX MO3UIINM,
rIIyO)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHSAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTcss B kKypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEpKaHUS, HMMEIOUIUMH
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIEeI0BaTeNIbCKUX 3a1ad. B 1enom conepkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE eIMHCTBO HEOPTaHUYECKOI0 M OPTraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX NMpoOJieM, a Takxke MpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muiane pemieHuss 3amad  BOCIMTAHHUA, Pa3BUTHUS M COLMATU3ALMU  OOyYaromuxcs
MPUHATBIE MNPOrpPaMMOM IO XMMHHU MOAXOABl K ONPEAENICHHUIO COJEPKAHUS U IMOCTPOECHUS
npeaMera MpeaycMaTpuBaoT (OpPMHUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIMK, HEOOXOAMMBIX JJII MPUOOPETEHUS ONBITA MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEIHbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiell M3y4eHHs IpeaMeTa HampaBiIeHHUEM IEePBOCTEIIEHHOM 3HAUYMMOCTH
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUeHHUsI IPeAMETa SIBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCS:

e (GOpPMUPOBAHHE CHCTEMBbl XHMHUYCCKHX 3HAHMHA KaKk Ba)KHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpPaA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBHIE MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMHUPOBAHKE M PA3BUTHE NMPEICTABICHUA O HAYYHBIX METOJaX TO3HAHHS BEIICCTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUU H CHOCOOOB [IE€ATEIHHOCTH, CBSA3aHHBIX C HAONMIOJEHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsy ¢ atam, comepikarenbHas XapaKTEpPUCTUKA MEIeH W 3aJad U3y4eHUs MpeaMera B
porpaMMe Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTCTICHH OTMAETCA TPEINOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OOydeHus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHOM  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTHYECKHX 3ajad.

B cB3u ¢ 3TUM TpH U3YYCHHH TpeaMera «XHMHS» JOMHUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKKe IeNU U 331a49H, KakK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
(GbopMUPOBaHHE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOMCKA, aHanmu3a W 00padoTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsl TPUOOPETCHHS OIbITa
JESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJISl TIOUCKA U aHaJIM3a YUeOHOH M HayYHO-TIOMY/ISIPHOW HH()OPMAITMH XUMHYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEIICHIH XHMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OCpPEKHOTO0 OTHOUICHHS K TPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpeaHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
ob1ero oopazoBanusi, coctaBisieT 68 yacos: B 11 kimacce — 34 yaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTaiy, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesielieHus] JEKTPOHOB MO OpOUTAIAM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOr0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemeHToB JI. MI. MeHnzeneeBa ¢ COBPEMEHHON TEOpPUEH CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMUECKas CBs3b. Buabpl XMMHYecKod CBs3UM (KOBaJIeHTHas
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTaJulMyeckas). MexaHu3Mbl oOpa30BaHUsI KOBAJIEHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 0
BELIECTBA B PaCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIIECTB. ['eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XUMHUYECKHX peakiUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHOBecHe. PaKTOpbl, BIUSIOIIME HA COCTOSHHE XMMHUYECKOIO DPABHOBECHSL.
[Tpunuun Jle [larense.

OnexTponuTtnyeckas aucconuanus. CuibHbIe M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YyUEHHUS BEIIECTB U UX IPEBPALLEHUI: JTEMOHCTPALHUS
tabmun «llepuonuueckas cucrema xumudeckux snementoB . M. MengeneeBa», u3yuyeHue
MoJeNell KpPHUCTANIMYECKUX peIIETOK, HaOMIAEHHWE U OIUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jokKeHHWE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUH KaTalu3aTopa,
OIpEICNIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pPEaKLUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnrle 3agayn.



Pacuérsl Mo ypaBHEHHSIM XUMUYECKUX PEAKIIHI, B TOM YUCIIE€ TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxkenne HemeraioB B Ilepuogumyeckoil cucTeME XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIOPoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCIIOT, BOJIOPOTHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraimnos B [lepruoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUUYECKUN PsJl HANPSIKEHUH
METaJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Yy4YEHUS BEHIECTB M UX NPEBPAILICHUA: HU3YYCHHUE
KOJUISKIIMA «MeTalulbl M CIUIaBbI», OOPa3I[OB HEMETAJUIOB, PEIICHHUE SKCICPUMEHTAITBHBIX
3amay, HAONIOJACHWE W  ONUCAaHHUE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJIeliCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KauyecTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnennss 00 OOmMMX HAYYHBIX TMPUHIMIAX [POMBIILICHHOTO TOJYYCHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHANOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX NPENaparos,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoil XMMUU B
11 kyacce OCyIIECTBIIIETCS Yepe3 MCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsl OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSTHS: HAay4YHBIM (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJms, CUHTE3,  Kiaccudukaius, NEePUOANYHOCTh,  HAOIIOZCHHE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®uznka: mMarepus, dHEprus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaInOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUN YpOBEHb, BEUIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIIMUYUHBI U €IMHULIBI HX U3MEPEHHUS, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOTHS: XUMHUYECKass  MPOMBIIIJICHHOCTb, METAILTYPTHUs, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JIEKTPOHHAS MPOMBIIICHHOCTD,
HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IporpaMM CpeAHero oO0IIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKTYype JHUYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOTIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CTIIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENLHOCTHU MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HaOII0OJCHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M IMO03HABATEJIbHBIX MOTHBOB B TONYYEHHUM U TOCJIEIYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE IOBEJCHHE MU MOCTYNKH CBOMX TOBapULIeH ¢ MO3UIUil
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JHOISAM Tpyla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BAHUS TOCTHKEHUN XUMUH ISl PEIIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOopoOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BaXHOH pPOJIM B CO3/aHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00ecreyeHn! YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOMGPOPTHOM KU3HU KaXKJI0ro YjIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBJICHHM OKpYXAlOIEero MHpa U IPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IUyHBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (OPMHPOBAHUSI MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUEe, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMHU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeaAC/IsITb HCIU ACATCIIBHOCTH, 3alaBas HapaMCTPbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOILIUE MOHATUS IJIs1 OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHAYKTHBHBIC, MACIyKTUBHBIC, IO aAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) HJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyIUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBo4YHblE TocoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalru, HeOOXOIMMOM IS BBITOJIHEHHS YUeOHBIX 3aJ1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA TNPH paboTe ¢ XHUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3yJabTaToB MO3HABATEIBHOM AESTETbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHMPOBATh BBIBOJBI IO pE3yJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISAITh CAMOKOHTPOJIIb CBOEHM JEATENHHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XUMUs»
OTPaXKaIoT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pEelIeHHUsST TPAKTUYECKUX 3a7ad W JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJATaolne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBI OO0BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHB
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METa/UTMYEeCKas, BOJOPOJIHAS),
KpUCTAITIMYECKAasT ~ PemETKa, TUIBI XUMHYECKUX  PEaKIuil, pacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOIUTHI, SICKTPOJIUTUYECKAST TUCCOLUAIUS, OKUCIHUTEIbh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  PEaKIMKM, XHUMHYECKOE pPaBHOBECHE); TEOPHMM W 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsSI MacChl BEIIECTB, 3aKOH COXPaHEHHs M TPEBPAIICHHUS DHEPTUH MPU XUMHUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHWSI,
JeKame B OCHOBE IMOHMMAHHUS TPUYUHHOCTH W CHCTEMHOCTH XUMHYECKUX SIBJICHHU,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUH U O€30IMaCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM MEATEIHHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHSATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKY0 HOMEHKIATYpPY
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUaK, raméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPUT U

Apyrue);



c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKHX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonnyeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dieMeHToB 1—4 nepuosos [lepuonuueckoit cuctemMbl Xumuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMYECKHMX JJIEMEHTOB U HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU 10 Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIIuX BEHIECTB, TEIUIOBOMY 3G EKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUS peakluii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakluu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMENICHHs XWMHUYECKOTO0 PaBHOBECHS B 3aBHUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX Hay4YHBIX HMPHUHIMIAX M 3KOJOTHYECKHX IMpoOjemMax XUMHYECKOIO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HPU XMUMHUYECKHX
peaxiusax, Macchbl BElIeCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKxra peakiuyu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUjIa MOJIb30BAHMS XUMHUUYECKOW TIOCYIOH U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TpaBuUiia 00OpaIleHus ¢ BEIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO Ha60paToprlx XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue MeEpOKCHIa BOAOPOAA B MPHUCYTCTBHHM KaTalu3aTopa, OIpeleieHHe Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd WOHHOTO OOMEHA, KAa4eCTBEHHBIC pEakluu Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELICHUE SKCIEPUMEHTAIbHbIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yabTaThl XHMHUYECKOTO OJKCIIEPUMEHTa B (popMe 3amucl ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHUPOBATH BBIBOBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUJIa JKOJIOTUYECKH IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
OnpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokaszarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIst 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCsi: YMEHHE WCIONIb30BaTh pelibedHo-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 0 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 3
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6 0 3
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4 0 2
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 11




HOYPOYHOE IINTAHUPOBAHUE
11 KIIACC

Ne

o/ Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yeMeHToB /. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCOUHEHHH I10
rpymniaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTHU HAYKU

CTpOCHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé

4 BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH CBsi3U. BogopoHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIOMAHBIE PACTBOPBI.




MaccoBas 101151 BELIECTBa B PacTBOpe

10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEaKIUIX

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3IuYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

12

13

OnexTponauTuueckas aucconuanus. [loustue
0 BoJIOpoiHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX M HEOPraHUYECKUX BEILECTB.
IIpakTryeckas padora Ne 2. Peakiuu
MOHHOT0 OOMeEHa.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 3nekTposnze
pacIuiaBoB ¥ pacTBOPOB COJIEH.
[IpakTruyeckas pabora Ne 3.OKuCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

KontponbHas paboTa mo pazaery
«TeopeTudeckre OCHOBBI XHMUM»




14

15

Merautbl, ux noJsioxenue B [lepuognueckoii
CHCTEME XMMHYECKHX dneMeHToB /. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKrue CBOMCTBa
METAJIJIOB.

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

XUMHYECKHE CBONCTBA BAXKHEHIITHUX
METaJUIOB (HATPHUH, KaJaui, KaJabIllui, MarHui,
QTIOMUHUN) U UX COSTMHCHUM.
[IpaxTnueckas padota Ne 4. [llenounsie unu
IIEJIOYHO3EMEIbHBIC METAILIEL.

17

18

19

XHUMHUYECKUE CBOKMCTBA XPOMa, MEAU U UX
COeTMHEHUN

XUMUYECKUE CBONWCTBA IMHKA, JKEJIE3a U X
coeaunenuil. [Ipakruyeckas padora Ne 5.
Mertasuibl TOOOYHBIX MOATPYTIIL.

ITpakTuyeckas padora Ne 6. "Perienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Mertamne"

20

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKXCHUEC B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKNe CBOMCTBA HEMETAIIIOB.
AJUTOTpOTIUS HEMETAJLIOB (Ha TIpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

22

XHWMHUYECKHE CBOMCTBA raJIOor¢HoB, CEPhI U UX




coequnenuil. [Ipakruueckas padora Ne 7.
[ajioreHsl U cepa ¥ UX COCAMHCHUSL.

23

24

25

XuMHUYecKre CBOMCTBa a30Ta, hochopa u ux
COCIMHEHU I

XUMUYeCKHE CBOWCTBA yriepoa, KpeMHHUS U
ux coenuHenui. [Ipakruueckas padora Ne 8.
Coenunenus azora, phochopa, yriaeposa,
KpEMHHUSL.

[IpuMeHeHne BaXKHEUIIINX HEMETAIOB U UX
COETUHEHUN

26

O06o0011eHNEe U CHCTEMATHU3ALIMs 3HAHUH 110
Teme «HemeTramnsl». Berauciaenus mo
YPaBHEHUSIM XUMUYECKHUX PEaKLUUl U
TEPMOXUMHUYECKUE PACUETHI

27

[IpaxTnueckas padora Ne 9. «Pemienue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe
"HemeTanmsl"»

28

29

KontponbHas pabota no remam «MeTaibh»
u «Hemeramneny/Beepoccuiickas
IpoBepoyHas pabora

HeOpFaHI/I‘leCKI/IC " OPpTraHUYCCKUC KUCIIOTHI.
HeOpFaHI/I‘leCKI/IC " OPpTraHUYCCKHUEC OCHOBAHUA

30

AMpoTepHbIe HeopraHu4ecKHue u
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BemiecTB. [IpakTrueckas padota Ne 10.
I'enernueckas CBs3b HEOPraHMYECKUX U
OpPraHUYECKUX BEILECTB




Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTUHU MEIUITUHBI
[IpencraBnenus 00 0OIMMX HAYYHBIX

32 IIPUHLMIIAX TPOMBILIUIEHHOTO MOJIYYEHUS 1
BaXKHEUIIINX BEIIECTB
UYenoBek B MUpPE BEIIECTB U MAaTEPHAJIOB.

33 [IpakTuueckas padora Ne 11. CoBpemeHHbIE 1 1
HEOPTaHWYECKHUE U OPTAHUYCCKHUE BEIIESCTBA B
JKU3HU YeJI0BEKa.

34 XHUMHS ¥ 3J0POBbE YEIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 34 11

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; Akmoneproe obmectBo «M3naTenpcTBo «IIpocBemieHne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust MeToamueckoe ocodue — 6a30BbIid ypoBEHb)» - M.
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1a4ax, yrnpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YVmakosa «Xumus 11 kinacc: KoHTposibHbBIE 1
POBEPOUYHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas kHura st
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 xnacc: HacronbpHas kHura ajis
yuutens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4uu o XMMHUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsle miansl no yueoHuky O.C.I"abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kimacey, - M.: DKk3aMeH,
20109r.

9. O.C.I'abpuensn, N.I'.octpoyMmoB «XuMHUYECKHUM SKCTIEpUMEHT B 1kosie 11 kmacey; - M.:
Hpoda. —2019 rox.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://www.chemnet.ru T'azeta «Xumusn» u caift as yuutesst «51 uay Ha ypoK XUMHK
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHast KommeKius « XuMusD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pa3oBaresHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaza NKoJIbHUKOB [0 XUMUN
http://chem.rusolymp.ru Opranuueckast XUMUS: SIEKTPOHHBIA YYeOHUK JJISI CPSAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIA y4eOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUAMHUSI

http://www.chemistry.ru JlucraniinonHas OJMMITHAA TI0 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIH
00pa3oBaTeNbHBINA MTPOCKT
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