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INOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (eaepabHOW 00pa3oBaTeNbHOI MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3auusx Poccuiickoit ®exepauuu, pearu3yrOIUX
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBbI, ¥ OCHOBHBIX MOJIOKEHUH «CTpareruun pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOZ0B K pa3paboTKe MporpaMMbl IO XUMHUHM, K OINpeAeieHUI0 oO0men
CTpaTeruv oOy4eHUs, BOCIIMTAHUS U PAa3BUTUS 00yYaroIUXcs CpeACTBaMU y4eOHOro mpeamera
«Xumus» g 10-11 xmaccoB Ha 06a30BOM YpPOBHE COCTABMJIM KOHIICTITYaJbHBIE TOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATallOM peajn3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHCTeME XHUMHUYECKOro oOpa3oBaHUS. OTU ILIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MHUPOBO33PEHMS U OOLIEH KyJIbTYpbl
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
NpUpOIHOH cpene. Peannsyercs xuMuueckoe oOpazoBaHue 00y4yarolIMXcs Ha YPOBHE CPETHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOPOTO ONpEZeNeHbl B MporpaMMme IO XHMHUHM € YYETOM CHEIM(PHUKM HAyKM XUMHUH, €&
3Hau€HUs B MO3HAHUU MPUPOABI U B MaTepUATbHON KU3HU OOILECTBA, a TaKXKe ¢ y4ETOM OOIINX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOM
UBUJIM3AIMHM, B CO3JaHUM HOBOM 0a3bl MaTepHallbHON KyJbTyphl. OHa BHOCHT CBOMl BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpe KaK O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOLIETO MUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMHU MPUMEHEHHUSI.

TecHo B3auMOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOM KYJBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIIEHUIHOTO TpyJa H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIINEBON, DKOJOTUYECKOHW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLUIAMH CpeIHEro oOIiero ooOpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbI ypOBEHb U3YUYCHUS) OPUECHTUPOBAHO



IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOYy4aroIIMXcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnstomiuMu  npeaMera «XUMUs» SBIAIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMHUA» U «O0Ias 1 HEOpraHMYEeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKAHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI 10 HEOPTaHUYECKOW XUMUH (C BKIFOUCHHUEM
3HaHUH U3 0o0UIel XMMHM) U OpraHndeckoil xumuu. @opMupoBaHNE NaHHOW CUCTEMbI 3HAHHUN
OpU M3Y4YEHHUU IpeaMeTa oOecleyrBaeT BO3MOXHOCTb PACCMOTPEHHUS BCErO0 MHOIroo0pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

Crpykrypa conepxaHus KypcoB — «Oprannueckas xumus» u «O0mast 1 HeopraHuuecKas
XUMHS» cPOpMHpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YYECHHUIO
yuyeOHOro Martepuaja M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYeCKUX COEIUHEHMH, a
TaK)K€ Ha ypOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHUHU MOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHHUs IEepBOHAYAIbHEIC
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHMsA TEOPETHUECKUI MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIMIUMCS MPEIOCTaBISIETCs BOZMOKHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHAa C OOIIETEOPEeTUUYECKUX M METOAOIOTMYECKHX IO3UIUM,
[IIy0Ke TMOHATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
nornonHsercs B Kypcax 10 wum 11 kmaccoB diemMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ pOjJb B II03HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLECcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1nenom conepxkanue
ydueOHOro nmpeaMera « XUMUs» JaHHOTO YPOBHS U3y4€HHUs OPUEHTUPOBAHO HAa (OPMHUpPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYEeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABJICHUM IMyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH MPEANOChUIKaMHU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MPoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B manHe pemieHuss 3amad  BOCIUTAHUSA, Pa3sBUTHSA M COLMAIU3AIMH  O0YyYaromuXcs
IPUHATBIE MPOTPaMMON IO XUMHH IOAXOABI K OINPEACICHUIO COIEPKAaHUSA U IOCTPOCHUS



npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX IEHCTBUM, MMEIOIIMX
0a30Boe 3HAUCHHE JUISI Pa3IMYHBIX BHJIOB JEATEILHOCTH: PEUICHUS MPOOJIeM, TTOMCKa, aHAIN3a U
o0paboTkn wuH(POpPMAIMK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCJIEIOBATENbCKOM 1eATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenosaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TakK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHHs, TP  ONPEACICHUH  COJACp)KAaTeIbHOU
XapaKTepUCTUKU LieJield M3y4yeHHUs MpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW [EATENIbHOCTH YeNOBeKa M KaK OJHOTo U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUYEHHUS [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMeTa «XHUMHS» Ha
6azoBoM ypoBHe (10 =11 ku1.) sBASIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMBbl XHUMHUYECKUX 3HAHMM Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIIOUEBbIC MOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl M TEOPUM XHMHUHU, OCBOEHHUE S3bIKa HAayKU, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX TMO3HAHMS BEIIECTB U
XUMHYECKHUX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUM M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHMMHMYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0Oe3011acHOro
oOpalleHus C BEeLeCTBaMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKA LeJe U 3a/a4 U3y4eHHus MpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NPEANOYTEeHUEe MPAKTUYECKOM KOMIIOHEHTE CoOJepXkaHus OOy4YeHHs,
OpUEHTHUPOBAHHOM Ha TOATOTOBKY BBIMMYCKHHMKAa 0OO0IIe00pa3oBaTeNbHON  OpraHU3aIllu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (YHKIMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEATbHOU >KU3HU ISl PEUICHUs
MPAKTUYECKHX 3ajau.

B cBa3u ¢ »TUM TpU U3y4YeHUHM TNpeaMeTra «XHUMHsS» JIOMUHUPYIOUIEE 3HAYEHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajanTanus oOydYaromMXCcsi K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHUIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JUJISl PA3JIMYHBIX BUJOB JESATENHOCTH: PEIIeHUs Mpodiiem,
MOWCKa, aHaliW3a U 00paboTku WHGPOpMAIMK, HEOOXOMUMBIX [JIsi MPHOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIMI KOJIOTHYECKO 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO IPHOOpETaTh HOBBIE 3HAHHUS [0 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIM3a YYeOHOH ¥ Hay4HO-TIOMYJIIPHONH MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmMHpoOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUHM XMMHUYECKOTO SKCIIEPHIMEHTA;

BOCIIUTAaHHE y OOydYarmuxcs yOekKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, €€ BaXHOW PpOMM B  PEUICHHHM TIJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECYypCOB M COXPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJIL30BAHMS MOJYUYCHHBIX 3HAHUH JUIS IPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B y4yeGHOM mmaHe cpemHero obOmero oOpa3oBaHusi mpeamer «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOHN 00sacT «EcTecTBeHHO-HAYYHBIC IPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX U U3YYEHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero oOpazoBanus, cocrapiseT 68 yacoB B 11 kiacce (2 gaca B Hezemo).

COJAEPKAHUE OBYYEHUSA
11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHUH

XuMHUecKui sreMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUUecKrue yPOBHH, MOIYPOBHU. ATOMHbBIE opOHTany, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHToB [ .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[. . MenzeneeBa ¢ COBpeMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM ¥ rnepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenne BemiecTBa. XHUMHYECKas CBS3b. BHIBI XMMHYECKOH CBSI3U (KOBaJICHTHAs
HEenoJisipHasl W TOJspHas, MOHHAas, MeTauinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENIEHb OKUCIIEHN. IOHBI: KaTHOHBI M AHHOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucreMax. VICTHHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILECTBA B pacTBOPE.



Knaccudukanuss HeopraHnyeckux coeauHeHui. HoMeHkIaTypa HEOPraHMYEeCKUX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUdHbIM
KJIACCaM.

Xumuyeckas peakius. Kraccudukanus XUMUYECKHX peakuuid B HEOPraHUYEeCKOW H
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peakluu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTnyeckas aucconuanus. CuipHbIe W cinadble 37eKTponuTsl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAs, IIEJIOYHAs.

OKHCIHUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHsI BELIECTB M HMX IMPEBpPALICHUN: JEMOHCTpPALIUS
tabmuny «lleproguyeckas cucrema xumudeckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJIle KPUCTAJUIMUECKUX pEIETOK, HaOJIIJAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOPOAAa B MPUCYTCTBHHM KaTanu3aTopa,
ONpENIEJIEHUE CPellbl PaCTBOPOB BEILECTB C NMOMOILIBIO YHHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpPOB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

PacuérHrble 3amaumn.

PacuéTel 0 ypaBHEHUSIM XMMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITIOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnmyeckoil cucTeME XUMHYECKHX
anementoB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHHsI aTomMoB. (Du3HuUecKHe CBONCTBa
HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBA BaXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoJa U KpeMHHUs) U UX COeTUHEHUH (OKCHA0B, KUCIOPOACOIEPKAIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramnos B [leppuoaudeckoi cucTeMe XMMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUECKUH DS HampsHKeHUH
METaJIOB.

XYMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAUIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
AIIOMHUHUM, IUHK, XpPOM, KEJI€30, MEJIb) U UX COETUHEHH.

O611me cocoObl MoMyYeHHst MeTaJUIoB. [IpiMeHeHne MeTaljIoB B ObITY M TEXHUKE.

OKCepUMEHTAIbHBIE METObl H3Y4YEHHs BEIIECTB M MX MPEBpALEHUI: HU3ydYeHUe
KoJuleKuuu «MeTaisl U CIIaBbl», OOPa3Il0OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEHHMEe W  ONHMCAHUWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  OIMBITOB
(B3aMMO/ICHCTBHE THIPOKCHAA AIOMUHHS C PAacTBOpAaMH KHUCJIOT U IIeNouell, KaueCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.



XuMus 4 KM3Hb

Ponp xumuu B 00€CriedeHUH KOJIOTUIESCKOM, SHEPreTUIECKON M THINEBON 0€30TacHOCTH,
pa3BUTUU MeauIMHBL. [loHSATHE O HAydHBIX METOJaxX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIui.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX POMBIIIICHHOTO TOJYyYCHHS
Ba)KHEHIITNX BEIICCTB.

UenoBek B MHpE BEUIECTB W MAaTEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIMOHHBIC MaTepHuajbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepHalibl IJI SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKHUE U MUHEPAIbHBIC YI00PCHHUSI.

XuMHST U 3]I0pOBbE YEJIOBEKA: MpaBHJIa UCIOJIb30BAHUSA JICKAPCTBEHHBIX IIPEnaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToOB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzaiust MeXIIpeIMETHBIX CBS3€H MPU MU3yuyeHUH OO0IIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce OCyIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK M TMOHSTHH, SBISIONIUXCS CUCTEMHBIMH JJIsi OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHTHS: HAay4YHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CHUHTE3, KIIaCCHU(UKALUS, MEPUOIUYHOCTb, HaO0II0ICHHE, 9KCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJIa, SHEPT€TUUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTbD.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHosorus: XAUMHAYECKast MIPOMBIIIICHHOCTb, MeTaJuTyprusl, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepHaJioB, CENILCKOXO03IHCTBEHHOE MIPOU3BOJICTBO, MMUILEBast
MPOMBINIIEHHOCTh, (papMarieBTUUeCKasi TMPOMBIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pUANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMBI 110 XUMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHHUS OOydaroIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOH Uil pa3pabOTKH IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHMS
IIPOrpaMM CpeHEro 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTrcTBHU C CUCTEMHO-ACATCIBHOCTHEIM IIOJAXOAOM B CTPYKTYpEC JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIONIHUE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TPaXJAHCKOW HIASCHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIUn4Yue€ MOTHBAIlUH K 06y‘-I€HI/IIO;



LIEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JINYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINK 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIBHOCTU
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMM LEJOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYJIBTypbl M CHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOEHUS INpeAMeTa «XUMHS» JOCTUraroTcs B €IUHCTBE
yu4eOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JYyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W MPaBUJIAMU IOBEIEHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOLIUXCS.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
ONBITa TO3HABATEIBHON M MPAKTHYECKOW MESATEIBHOCTH OOYYAIOMMXCS TI0 pealn3aluu
IPUHATHIX B OOLIECTBE LIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHMS O0YYAIOIIUMICS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaKCHHUS K
3aKOHY U NPaBOIOPSAKY;

IpPEJCTaBICHNUs O COLMUAIBHBIX HOpMax M MpaBHUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU YUEOHBIX POEKTOB,
pelIeHnH y4eOHBIX U IT03HABATENbHbBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTbI APYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJeIHI0 OTE€YECTBEHHOMU
XUMHUU;

yBa)KE€HHUsS K Ipoleccy TBOpYECTBA B 0O0JACTH TEOPUM M IMPAKTUYECKOrO NMPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPe3yNbTaT UINTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHbBIX U IPAKTUKOB;

MHTEpECa M ITI03HABATEIIBHBIX MOTHUBOB B IIOJIYYEHHH M MOCIEAYIOIIEM AaHAIU3€
UH(OPMALIUHU O TIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM 0TeUeCTBEHHOW XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYyalllW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE IOBEJICHHE W MOCTYNKH CBOMX TOBApHUIIEH C TMO3MIMHA
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJEICTBUN ITUX IOCTYNKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/0pOBOTO M 0Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MYECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOUIO/IeHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusi ¢ BEIIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH 1€ATENBHOCTH;



MOHMMAHUA LEHHOCTH TPaBWJI WHAUBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
IIOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENILCKOW  JeSITEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYIUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/ad COLUAJIbHON
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTHYECKOMY HM3Y4YCHHIO MpOo(deccHii pa3iuyHOro poaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYAY, JHOJIAM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHJAMBUIYabHOM TpaeKTOpHUH OOpa3oBaHMs,
Oymymei mpodeccuu U peann3anuu COOCTBEHHBIX XKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MPOo0JieM, BIUSHUS 3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUMATIBHON CpPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOI'O HENPHUATHS JEHCTBHUI, NPUHOCAIIMX BpPEJ OKpY’KaroLeH MPUPOAHON cpene,
YMEHHUSI MPOTHO3UPOBATh HEOJAronpUsATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMACMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUsl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEbHOM, KOMMYHUKAaTUBHON M COIIMATIBLHOMN MPaKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKH U OOIECTBEHHOM MPaKTHUKH;

NOHMMAaHMs CHeuu(UKA XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTO MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeCTaBiIeHHs] 00 OKpy:KarolleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH u
peLeHnH pobIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUH JJsi COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWU HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPbl, PEUICHUH TI100aTbHBIX MPO0JIeM YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU MEIHIIMHBL,
00eCreyeHU! YCIOBHH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(OPTHOM KU3HU KaXKJOr0 YJeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOW TpPAaMOTHOCTH: TIOHUMaHHsS CYIIHOCTH METOJOB IIO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUHM OKPY’XKAIOIIEr0 MHUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,



YMEHUS JenaTh 000CHOBaHHBIC 3aKIIOUCHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCS TaHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEUICHHS TIPoOieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUIX;

UHTEpeca K MO3HAHUIO M UCCIICA0BATEIILCKOM eSITeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJTYYCHHIO HOBBIX 3HAHUH TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3inyHbIX cdepax TpodeccHOHATHHON

IEeATEILHOCTH.
METAINPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3yJibTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTa «XUMHsS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (paKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0BaHUE, HAOI0ICHUE, N3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIC yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TIPaMOTHOCTH H
COLIMAIbHOM KOMIIETEHIIMH 00yYarOIIUXCs;

CHOCOOHOCTh  OOYYalONmUMXCSA  HMCIOJIb30BaTh ~ OCBOCHHBIC — MEXIMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE AEUCTBHUS B I103HABATEIBHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[eﬁCTBHfIMH.

OgJiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMHU JAeHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTYaJIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENeNATh e JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTU C IIOCTABJICHHBIMH LIEIISIMU;

UCIIOJIB30BaTh MPH OCBOCHHM 3HAHMW TNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (baKTOB u HBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTCPUH TS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH MPUYUHHO-CIICCTBEHHBIC CBSI3U MEKIY U3yYacMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpACCYXKIEHUS (MHIYKTHUBHBIC, JAECTyKTUBHBIE, IO aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTH W MMPOTHBOPCUYHNA B paCCMaTPpUBACMBIX SBJICHUAX, (bOpMy.]'IPIpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

NPUMEHSTHh B TpOIlecce MO3HAHUS, UCTIONB3YEMbIe B XUMHHM CHMBOJIMYCCKHE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMuueckas (opMyna, ypaBHEHHE XHMHUYECKOH peakiuu — TpU pelIeHUHd Y4eOHbIX
MO3HABATCJIBHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
AJId BBIABJICHUSA XaPAKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BCHICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMynHMpoBaTh IENTM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYXACHUMH;

BJIA/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHMUS YUYECHHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIIEIOBATEIbCKOM M IMPOEKTHOM J1eATEeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B I103HAHUS.

3) padora ¢ nunopmaumeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JauTepaTtypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE I0co0Ms, pecypcbl IHTepHera),
aHAJIM3UPOBaTh HMH(OPMALMIO PA3JIMYHBIX BHUIOB U (OpPM MpencTaBieHUs, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMyJIMpoBaTh 3ampoChl W IPUMEHATH pa3jIMuYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIIOJIHEHHS YUeOHbIX 3aJ1au ONPeAesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY NpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHbIe ((u3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJIATHOCTH.

OgiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJa€MOW TEMBI B XOJi¢ JHaJlora W/ JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO BBITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C INPE3EHTALMEN PE3yJIbTATOB IO3HABATEIBHOM AESATEIBbHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYJIMpPOBATH BBIBOJBI MO pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIaCOBAHMS MO3UIMIA B X0/1€ 00CYX/I€HUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaIsTUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEAKIUX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb CBOEM [JEATEIIBHOCTM Ha OCHOBE CaMOaHalu3a u
CaMOOLIEHKH.



INPEAMETHBIE PE3YJIBTATbBI

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMHS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOH COCTaBISIONICH €CTECTBEHHO-
HAYyYHOW KApPTUHBI MHpA, POJIM XUMUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJBTYphl JIMYHOCTH, €€ (YHKIUMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOMN ISt
pellleHusT TPAaKTHYECKUX 337ad M HKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOIb, MOJSPHBIE O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOB&JIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTANTMYECKas  pemeérTka, TUIBI XUMHYECKHUX  PEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTUYECKAS JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPONIMTUYECKON aucconanuu, mnepuoaudeckuii 3akon J[. WM. MenxaeneeBa, 3akoH
COXPAHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] SHEPIMM NPU XUMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXale B OCHOBE IMMOHMMAaHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATUS NPU ONMMCAHUM HEOPTaHUYECKHX
BEIIIECTB U UX MPEBpaIleHUl;

c(OpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIUKY JJIsl COCTABIICHUS
dopMyNl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CHUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas3,
VIIEKUCIBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HeTralléHas W3BeCTb, MUThEBas COJA, MHUPUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh M CTEIIEHb OKUCIIEHUS XUMHUUECKUX
3JIEMEHTOB B COEIMHEHUX PA3IIMYHOTO COCTaBa, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIMUECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHI;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIilie COeTUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMEeTAaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCHADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. .
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
POTHOCTUYECKYIO (PYHKIIUY;

c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1—4 nepunoaos Ilepruoanyeckoi cucTeMbl XUMUYECKUX 371eMeHToB /1. U.
MeHeneeBa, HCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M UX



COEMHEHUH Mo nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHToB [I. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XWMHYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, MOATBEPXKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyrolIMX BELIECTB, TEIJIOBOMY d3(PQeKTy peakluu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpaIEHHBIC YPaBHEHHUS PEAKIUH MOHHOTO OOMEHA, YUHMTHIBAsl YCJIOBUS, MPH KOTOPBIX ATU
peaKuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTb ONBITHBIM IYyTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIlHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle llarensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE TMPOIIECCHI, JEXKaIlue B
OCHOBE MPOMBIIIUIEHHOTO MOJIYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOPMUPOBAHHOCTh
npeacTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOoOJIeMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHUI MPOBOAUTH BBIYMCICHUS C MCIIOJb30BAaHMEM IOHSATHS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOro >(PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAKXKE MpaBUia OOpAIIeHUsI C BEECTBAMH B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUTAHUPOBaTh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cyibdar-, kKapOoHaT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau o TtemMaM «Metamne» U «Hemeramisl») B COOTBETCTBHMM C NpaBHJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHUYECKOTo 3KCIepUMEHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWiIa SKOJOTWYECKH IIeIeCO00Pa3HOTro
MOBE/EHNA B OBITY M TPYAOBOH [EATEIBHOCTH B IEJNAX COXPAHEHUS CBOETO 30POBBS U



OKPYXaIOIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHMMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHU U IPEAOTBPALCHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKA;

JUisi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPHUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;

JUIA CJENbIX W CHa0OBHIAMMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.



TemaTnueckoe miaanuposanue 11 KJIACC

KounyecTBO 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akKoH 1 bubmorexa [IOK
11 [Tepuoanueckast cucteMa XUMUYECKUX 9 0 0 https://myschool.edu.ru/
sneMeHToB [. 1. MenneneeBa
Bbubnuoreka IJOK
C . M 0
1.2 TPOCHAC BEIECTEA. ATHOrooLpasue 7 1 0 https://myschool.edu.ru/
BEIIIECTB
bubnuoreka IJOK
1.3 XVAMHUYECKUE PeaKIHH 6 0 https://myschool.edu.ru/
bu6mmoreka [JOK
14 PacTtBOpHI 11 0 1 https://myschool.edu.ru/
bub6mmoreka [JOK
1.5 DNEKTPOXUMHUYECKHE PEAKIUU 8 1 0 https://myschool.edu.ru/
Uroro no pazgeny 41
Pa3nea 2. Heoprannyeckasi xumust
butmoteka IIOK
2.1 Mertabl 10 1 1 https://myschool.edu.ru/
b K
2.2 Hemetamnsl 10 1 0 ubmoreia LIO

https://myschool.edu.ru/




CBs13b HCOPTraHNUYCCKUX U OPraHNuYICCKUX

2.3 2
BEILIECTB
Hroro no pazgeny 22
Pa3pen 3. XumMus u ;Ku3HbL
bub6mmoreka IJOK
3.1 XuUMUs ¥ )KU3Hb 5 0 0 https://myschool.edu.ru/
Hroro no pazgeny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2
IHoypounoe mianupoanue. 11 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudgposnIe
Tema ypoka Kontpoasnbie IIpakTnyeckue bp
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Xumunueckui aneMeHnT. Hyknuael. M30Tonst 1
3aK0oH COXpaHEHUsI MACChI BEIIECTB
3 Pemenue pacu€rHbix 3amau
ITepuonnueckuii 3akoH u [lepronnueckas
4 cucTeMa XMMUYecKux 3yementoB /1. U. 1
MenieneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHEN CTPOEHUSI AaTOMOB
5 3aKOHOMEPHOCTH U3MEHEHUST CBOHCTB 1
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUI




10 TpyIIaM U rnepuojam. 3HaueHue
HEepHOANYECKOTO 3aKOHA M CUCTEMBI

xumuueckux 3yemMenToB /.M. Meneneesa B

Pa3BUTHH HAYKH

Pemenne TCOPCTUUCCKHUX 3a/1a4 I10 TCMC

0 «PacnpesienieHre 31€KTPOHOB B aTOMaX)
[Tonoxenue B IICXD Bonopona,

7 JTAHTAHOMIOB, aKTHHOUJIOB U UCKYCCTBEHHO
MOJIYYEHHBIX JIEMEHTOB

3 BaneHnTHOCTb U BaJIeHTHBIE BOBMOXHOCTH
aTOMOB

9 Cucremaru3zanus 1 0000IIEHHE 10 TeMe
«Teopernyeckne OCHOBBI XUMHI»

10 OcHOBHBIC BUIBI XHMHUYECKOU CBSI3H.
HonHas 1 koBaJIeHTHAs CBSI3b

11 Mertannudeckast 1 BOJOPOIHAS CBS3b

12 [IpocTpancTBEHHOE CTPOCHUE MOJIEKYJT

13 Crpoenue kpucrtamioB. Kpucraminueckue
pelmeTKH

14 [IprurHBI MHOrOOOpa3usi BEIIECTB
CucremaTtu3zaiys u 0000IIeHHE TT0 TeMaM

15 «Teopernyeckue OCHOBBI XUMHUMY,
«CtpoeHue BelecTBay
KonTponpHas pabora mo Temam

16 «Teoperndeckne OCHOBBI XUMHUM,
«CtpoeHue BeniecTBay

17 Knaccudukanus XuMHYeCKUX peakiuii B

HEOPraHWYECKON U OPraHU4ECKON XUMUH.




TemmoBoit 3 PexT XuMUIeCKOr peaKITun

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

18
peakiuu

19 Cxopoctb peaknun. Katanms

20.21 XUMHYECKOE PAaBHOBECHE U YCIIOBHS €0

' CMEIICHUS

99 CucreMaruzaiys 1 0000IIEHHE 10 TEME
«XHUMHUYECKHUE PEAKIIHI

23 JlucriepcHbIe CHCTEMBI

24 CniocoObI BeIpaKCHHS KOHIICHTPAIUH
pacTBOpOB
Pemenune pacu€tHbIxX 3a/1a4 Ha

25 MIPUTOTOBJICHUE PACTBOPOB ONPEACIEHHON
KOHILIETpaluu
[IpakTuueckas pabora Ne 1.

26 «]IpuroToBnenue pacTBOPOB C 3aJaHHOU
MOJISIPHOM KOHILIEHTpaluen»
Brruncnenue macchl (KOJTUYECTBA BEIIECTBA,

97 00bEMa) IPOJTyKTa PEAKIUU, €CIIHU JIJIS €T
MOJYYEHUS JJaH PACTBOP C OMPEAEIIEHHON
MacCOBOM J0JIE€l paCTBOPEHHOI'O BEILIECTBA.

28 DIIEKTPOTUTHIECKAs JUCCOITHAITHSI.
Bopopoansiit nokazarens

29,30 Peakiun nousnoro ooMeHa

31,32 Munpomms

33 CucreMmaru3zanus 1 0000IIEeHHE TI0 TEMaM

34

«XHUMHUYECKHUE peakuum», «P aCTBOPLBID»

XuMudecKrue HCTOYHUKH TOKa




35

PSII[ CTaHJAPTHBIX HOHHBIX ITOTCHIIUAJIOB

36 Koppo3zust metamioB u e€ npenynpexacHue

37,38 DIeKTpOIu3
Pacuérel maccel (00bEMa, KOTHYECTBA

39 BEIIECTBA) MPOAYKTA PEAKIUU €CIIA OJTHO U3
UCXOHBIX BEIIECTB JIaHO B U30BITKE

40 O060011eHre U cUcTeMaTU3alus 1o TeMe
«INEeKTPOXUMUYECKUE PEAKIIUM»
KonTtponbsHas pabora mo Temam

41 «XuMHUECKUE peakium», «PacTBopsi»,
«INEeKTPOXUMUYECKUE PEAKIIUM»

42 OO0mmas xapakrepucTuka MetamuioB. CriocoOsl
MOJTyYCHHUST METAJIJIOB

43 0030p METATMYECKHUX DIIEMEHTOB A-TPyII

44 00630p MeTaIMYecKuX 31eMeHToB b-rpymm.
Menp. HMHK

45 Turtan u xpoM. XKene3o0, HUKEIb, IJTATHHA

46 CnuiaBbl METAIIIOB

47 OKCcHIbI ¥ THAPOKCHIBI METAJIIIOB
[TpakTuyeckas pabora Ne 2. "Perienue

48 AKCIIEPUMEHTATBHBIX 33134 10 TEME
«Mertamabsi»"
Pacuérer maccoBoil miti 00BEMHON 10N

49 BBIX0/Ia MIPOJYKTA PEaKIUU OT TEOPETHIECKH
BO3MO>KHOTO

50 O00011eHNe U cUCTEMATU3ALMS 10 TEME

«MeTamiey




o1 KonTpomnpHas padora o Teme «MeTamibh

59 00630p HemeTaiuoB. CBOWCTBA U
MPUMECHEHHUE BOKHEHIIINX HEMETAIIIOB
®u3nyecKue CBOICTBAa HEMETAIIOB.

53 AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCJIOPO/JIa, Ccepbl, hocdopa u yriepoia)

54 XHUMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COCOUHEHUN

55 XuMHUECKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHU N
XUMHYEeCKUE CBOWCTBA yriepoia, KpeMHHUS U

56 ux coenuHeHui. [IpuMenenue BaxxHEUITNX
HEMETAJJIOB U UX COeIMHEHUN
OO0m1as XxapakTeprucTHKa OKCHIOB

57 HEMETAIJIOB U KHCIIOPOJICOIEPIKALITUX
KHUCIIOT

58 OxucnuTeNnbHblE CBOMCTBA CEPHOM U a30THOM
KHCJIOT

59 ['eHeTnyeckas CBSI3b HEOPTAHUUECKUX H
OpPTaHWYECKUX BEIICCTB
O06o0011eHe U cUCTeMaTU3aIMs 3HAHUH 110

50 teMe «Hemeramnery. Berauciaenus mo
YPaBHEHUSM XUMHYECKHUX PEaKINid 1
TEPMOXHUMHYECKHUE PACUETHI

61 KonTponbhas pabota no teme «Hemeranib

62 XuMUs B TPOMBIIIICHHOCTH. [IpuHITUITBI

63

XUMHYCCKOI0 IMMpOU3BOJACTBA

XUMHUKO-TEXHOJIOTNYECKUE CIIOCOOBI




noJjtyuyeHus: MetajiioB. [Ipons3BoacTBo uyryHa

64 [Tpon3BoACTBO cTaN

65 [IpousBoacTBO CEpHONM KMCIOTHI M aMMHUaKa

Poiib XxuMuu B 00€CIIeUeHNH KOJIOTHUECKO,

66 YHEPreTHYECKOH U MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
67 XHUMHS U 3J0pPOBbE YECIIOBEKA
33 Pemenue pacuéTHbIX 3a1a9 1
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHHUKA
* Xumus, 11 knacc/ Pyasutuc I'.E, ®enpaman @.I'.: 6a30BbIi ypoBeHB, M.,
«M3narenscTBO «IIpocBemienne».

METOANYECKHUE MATEPUAJIBI JJJIS1 YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumus Meroanueckoe nmocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajaydax,
ynpaxnenusx. 11 kmace» — M.: Ipoda, 2023 rox.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KonTponbHble 1 mpoBepouHble paboThl K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hactonpnas kuura mig yuutens». Yacts 1 — M.: JIpoda, 2019 ron.

5. 0.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas xaura myist yauress». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu no XUMHUH U
crocoObl ux pemmenus» - M.: «/Ipoda», 2021roz.

7. B.I'. JlenncoBa «Xumus 11 kiacc noypodHble IIaHbl 0 yUeOHUKY

I'.E. Pym3utuc, @.I'. ®ensaman» - Bonrorpag» Yuutens 2018roa.
8. M.A.Ps60Ba, Y.}O.Hebckas, P.B.JIuako «Tectsl mo xumuu 11 kaacey», - M.

Oxk3amen, 2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://him.1september.ru Exunas kosekius [{OP: TTpeamerHast KOUIEKITUS



«Xumus»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE
sKcnepuMeHThl: Xxumusi. Komtekuust Poccuiickoro o61meo06pazoBaTeabHOrO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Bcepoccutiickas oiuMnuaia mKoJIbHUKOB 110 XUMHU
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JCKTPOHHBIN YUSOHUK IS
CpEJIHEH TIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBbI XMMHUU: IEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUIEIK: XUMHUS.






