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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o XuMuHM Ha YpOBHE CpeHEro oo1mero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06
oOpazoBanuu B Poccuiickoit @enepanun», TpedOBaHU K pe3ylibTaTaM OCBOCHUS (eaepanbHON 00pa30BaTENbHON MPOTrpPaMMBbI CPEIHEro 00Iero
obpazoBanus (POII COO), mpeacraBieHHbIX B DemepanibHOM TroCyIapcTBEHHOM oOpaszoBaTenbHOM cranaapte COO, ¢ yuérom Konnenun
npenojaBaHus ydyeOHoro mpeamera «XWMHS» B 00pa3zoBaTelbHBIX oOpraHuzanmsx Poccuiickoit @Denepanuy, pealn3ylOIIUX OCHOBHBIE
oOpa3zoBaTenbHbIE TPOTPaMMBbI, 1 OCHOBHBIX MoJIoKeHHH «CTpateruu pa3BuTHs BocnuTanusi B Poccuiickoit ®@enepanuu Ha nepuox a0 2025 roxa»
(Pacnopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/0B K pa3pabOTKe MPOTrpaMMBbI TI0 XHMHH, K ONPEISICHUIO OOl cTparernn 0O0ydeHUs, BOCITUTAHUS U PA3BUTHS O00yUJarOIIHXCs
cpenctBamu ydebHoro mpenmera «Xumus» ang 10-11 kimaccoB Ha 0a30BOM ypoBHE COCTaBWIIM KoHIeNTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COACpKAHMS, Pe3yJIbTaTOB 00YUICHHS H TPCOOBAHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMudeckoe o00pa3oBaHHE, IOJIy4aeMO€ BBITYCKHUKAMH OO0IIe00pa30BaTeIbHON OpraHW3aIliy, SBISICTCS HEOTHEMJIEMOW YacThIO HX
obpazoBaHHOCTH. OHO CIYXKHUT 3aBEPUIAIONIAM 13TAllOM pEaTU3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIINX
[[EJIOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHMs. DTH LIEHHOCTH KacaloTCs MO3HAHUSA 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KYJIbTYpbl YEJIOBEKa, a TaKXK€ KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO M TNpPUPOAHON cpene. Peamusyercs xumumueckoe
oOpa3oBaHHe OOy4aroOUIMXCsS HAa YPOBHE CpPEAHEro oOIiero oOpa3zoBaHUS CPEICTBAMHU y4eOHOTO MpeaMmeTa «XHUMHUA», COJEpKaHHuE U MOCTPOCHHE
KOTOPOro OMpeEaAcICHbI B MpOrpaMmMe 1mo XuMum C y‘-IéTOM CHGIII/I(l)I/IKI/I HAayKH XHUMUH, e 3HauCHHS B IIO3HAHUU npupoasl U B MaTepHaHBHOﬁ KU3HU
o0IIecTBa, a TaKke ¢ y4éTOM OOIIUX IIeNiel ¥ MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpeHEro o0Iiero oopa3oBaHus B
Poccuiickoit ®enepanuu.

XuMUs KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyi0 pojib B COBPEMEHHON UBUIN3AUMH, B CO3JaHUH HOBOM 0a3bl MaTeprallbHON
KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B (POPMHUpOBAaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO NpeACTaBIeHUs 00
OKpPY)KAIOIlIEM MHpE Kak O €IMHCTBE MNPUPOJbl U YelloBeKa, KOTopoe (OpMHUpYeTCs B XMMHUHM HAa OCHOBE IMOHUMAaHMs BEIIECTBEHHOIO COCTaBa
OKpY>KaloIlIero MIUpa, OCO3HAHUS B3aUMOCBSI3U MEX/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSMU IIPUMEHEHUS.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XMUMHs CTajla HEOTHEMJIEMOH 4YacThbl0 MHPOBON KYJIBTYphl, HEOOXOIMMBIM
YCIIOBHEM YCIEITHOTO TPY/a M XU3HU KaKI0ro wieHa obmecTBa. CoBpeMeHHass XUMHsI KaK HayKa CO3HJaTelbHasl, KaK HayKa BBICOKUX TEXHOJOTHMA
HafpaBjeHa Ha pelIeHHE II00aJbHBIX MPOOJIEeM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPTeTHUECKOM, MUIIEBOM, IKOJOTHMUYECKON
0€30MacCHOCTH U OXPaHbI 3J0POBbSI.



B cootBeTcTBUU ¢ 00mIMMHU TIEISIMU U IPUHITAIIAMH CPEIHETo 001ero oOpazoBanus coaeprkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi
YPOBEHb H3y4YCHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IMOJATOTOBKY OOYYaroIIUMXcs, HEOOXOAMMYIO UM MJIsi BBIPAOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJOJIKEHHs] 00pa30BaHUSl B Pa3UYHBIX 00JACTIX, HE CBA3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CocTaBISOmMUMHA TIpeaMeTa «XHUMHS SIBISIFOTCS 0a30BbIe Kypchl — «Opranndeckas XxuMus» U «O01as 1 HEeoOpraHudecKasi XMMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHMH MO HEOPTraHWYECKOH XUMHHU (C BKIIOUEHHEM 3HAHHMHA W3
olmie XuMHM) M opraHuyeckoil xumuu. DopMmupoBaHHE JAHHOW CHCTEMBbl 3HAHUW NpPU M3YYEHHHM IpeaMeTa o00ecreyrBaeT BO3MOXKHOCTh
paccMOTPEHHs BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOILIMX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conmepxkanusi KypcoB — «Opranudeckas XuMus» U «OO0mas 1 HeopraHudeckass XuMus» copMUpPOBaHa B IPOTpaMMe 110 XMUMHUHU Ha
OCHOBE CHCTEMHOTI'O MOAX0JIa K U3yYEHHIO yUeOHOro MaTepuana u 00ycJIOBI€HA UCTOPHUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUUI Ha ONpeAeraEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYEeCKUX
COEJIMHEHUH, a TakKe Ha YpPOBHE CTEPEOXMMMYECKMX U 3JIEKTPOHHBIX NpEACTaBIE€HUN O cTpoeHuM BemiecTB. CBeieHus 00 M3ydyaeMbIX B Kypce
BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHUN. B Kypce opraHndyeckoil XMMHH MOJIy4aroT
pa3BuTHE C(QOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOIO oOmiero o0pa3oBaHMs [E€pBOHAYAJbHBIC MPEJCTABICHUS O XHMHYECKOH CBs3H,
KJ1acCU()MKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOHN PEaKIIHH.

[To HOBBIM YTJIOM 3peHHS B MpeaMeTe «XHUMUs 0a30BOTO YPOBHS paccMaTpUBAETCS U3YUEHHBIH Ha YPOBHE OCHOBHOTO OOIEro oOpa3zoBaHUs
TEOpEeTUUECKHil MaTeprall U (aKTOJIOTMYECKUE CBEACHUS O BEIIECTBAX M XUMUYECKON peakinu. Tak, B 4aCTHOCTH, B Kypce «OO01ias 1 HeopraHu4eckast
XUMHUsSD» 00Yy4aroIUMCs MPEJOCTaBISAETCSI BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHUOJNYECKOr0 3aKOHA € OOLIETEOPETHUYECKUX M METOA0JIOTHYECKUX
MO3ULUH, NTy0Ke IOHATh HCTOPUYECKOE N3MEHEHNE (QYHKIIUI 3TOT0 3aKOHa — OT 000011aro1Iel 10 OOBSICHSIOMIENH U IPOTHO3UPYIOLIEH.

Enunast cucrema 3HaHUN O Ba)KHEWIINX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M NMPUMEHEHHH, a TAaKK€ O XUMUYECKHX PEaKIUsiX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs AomnoJHsaeTcs B Kypcax 10 u 11 knaccoB anemeHTamMu COAEp KaHUs, UMEIOIIMMH KYJIbTYPOJIOIrHUYECKUH 1
MIPUKJIAIHON XapakTep. DTH 3HaHMs CLIOCOOCTBYIOT MOHMMAHUIO B3aMOCBSI3M XUMUU C APYTMMHU HayKaMU, pacKpbIBalOT €€ pojib B I03HABATEIbHON U
MPAKTUYECKON JEeSATETbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMS K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUM U IMPAKTHUYECKUX
MPWIOKEHUH XUMHUH, MOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJIEMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh WHPOPMALMIO M NPUMEHATh €€ Ul TOMNOJHEHHs 3HAHWW, pElICHWs WHTEJUIEKTYaJdbHBIX M HSKCHEPUMEHTAIbHbIX
HCCIIeIOBATENbCKUX 3a/1a4. B nenom coxepxkanue ydeOHOro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4EHHs OPHEHTHPOBAHO Ha (POPMHUPOBAHHE Y
o0yJaromuxcss MHUPOBO33PEHUYECKONH OCHOBBI JJIsi MOHUMaHMS (uiaocodckux wuueid, Takux Kak: MaTepualbHOE EIUHCTBO HEOPraHMYeCKOro M
OpPraHUYECKOT0 MHUpa, 0OYCIIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
peleHusl MPOTUBOPEUU MEXTy HOBBIMH (DaKTaMH M TEOPETHUECKUMH MPEANOChUIKAMH, OCO3HAHME POJM XUMHHM B PEIIEHUH HKOJOTHUYECKUX
po0JieM, a TaKkke MpoodsieM cOepeKeHHsI SHEPTeTUUECKIX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.



B nnane pemenust 3a1a4 BOCIIUTAHUS, PA3BUTHS M COLMATU3ANMHN O00YJaIONUXCSl IPUHATHIC TPOTPAMMON TI0 XUMHUHU TTOAXOBI K OMPEICTICHUIO
COJIEp’KaHUsl U TIOCTPOCHUS MpeIMeTa MPelyCMAaTPUBAIOT (DOPMHUPOBAHKME YHUBEPCATBHBIX yUEOHBIX JCHCTBUN, UMEIOMIMX 0a30BOC 3HAUCHUE IS
pPa3IMYHBIX BHUOB JACATEIBHOCTH: PEIICHHUs] TPOoOJeM, TOWCKAa, aHajau3a M 00pabOTKHM HMH(OpMAIUM, HEOOXOIMMBIX ISl MPUOOPETEHUS OIbITa
MPAKTUYECKOU U UCCIIEA0BATENIbCKOM JIeATeNIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUM XUMUH.

B mpakTtuke npenogaBaHusi XMMHU Kak Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U HAa YPOBHE CpPEJHEro oomero oOpa3oBaHUs, IpU
OIIpEIEIICHUH CO/IEPKATEIbHON XapaKTEPUCTUKU LIeJIel U3yUeHUs MpeaAMEeTa HallpaBIeHUEM NEPBOCTENEHHON 3HAYUUMMOCTH TPAJIULMOHHO MTPU3HAETCS
(bopMHpOBaHHE OCHOB XMMHUYECKOM HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOH JEsTeNbHOCTH 4YelIOBeKa M KaK OJHOI0 M3
KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMUYECKON TOYKU 3pEHMS TAKOW IMOAXOJ K ONPENCIICHUIO LIEJIeH M3ydeHHs NpeaMeTa sBIIETCS BIIOJIHE
OIIpaBJaHHBIM.

CornacHo JaHHOU TOYKE 3pEHUS TJIaBHBIMU LEISIMHA U3ydeHHs TpeaMeTa «Xumusi» Ha 6a30BoM yposHe (10 —11 ki1.) siBastoTCS:

(dbopMHpOBaHHUE CUCTEMbl XMMHUYECKUX 3HAHUI KaK BaKHEUIIEW COCTABIISIONICH €CTECTBCHHO-HAyYHOW KApTHHBI MHpA, B OCHOBE KOTOPOH Jiexkar
KIIIOYEBBIC TMOHATHUS, (DyHIAMEHTaJbHBIC 3aKOHBI M TEOPUM XHMHHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE W IOHMMAaHUE CYITHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHEN UX PAa3BUTHUS M CTAHOBJICHUS;

(dbopMHpOBaHHUE W Pa3BUTHE MPEICTABICHHNA O HAYYHBIX METOJAaX IO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIM, HEOOXOIUMBIX Ui MPHUOOPETCHUS
YMCHI/Iﬁ OPHUCHTHUPOBATHCA B MUPC BCUICCTB U XUMUUCCKHUX ﬂBJ’IeHI/H\/JI, HMCIOIIUX MCCTO B IIPpUPOAC, B HpaKTHqCCKOﬁ u HOBCCIIHGBHOﬁ KH3HU,

pa3sBUTHE YMEHHU U CIOCOOOB JCATEIBHOCTH, CBSA3aHHBIX C HAONIOJICHUEM M OOBSICHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOJIIOJICHHEM IPaBHII
0e30macHOro OOpaIeHus C BEIIECTBAMHU.

Hapsiny ¢ atum, copeprkarenpHas XapakTepUCTHKA LENel U 3aa4 U3Y4eHUs NIpeaMeETa B IPOrpaMMe 10 XMMUM YTOUYHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBUH C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeAHero oouiero oopasoBanusi. CeroaHs B MpenojaBaHUM XUMUH B OOJbIIEH CTENEHH OTAaETCs
MPENNOYTEHNE MPAKTUYECKOW KOMIIOHEHTE COJEep’KaHUsl OOYy4YeHMsl, OpUEHTHUPOBAHHOM Ha IOJrOTOBKY BBIMIYCKHHMKA 0O0IIe00pa3oBaTeabHON
OpraHu3aliy, BJIa/ICIOLIEr0 He HA0OpOM 3HaHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOT'O MOJYYEHUs 3HaHUN
Y IPUMEHEHNUS UX B PEAIBHON KU3HHU JUIS PEIICHUS IPAKTUYECKUX 3aa4.

B cBsI3u ¢ 3TUM NpU U3y4YEHUU IpeaMeTa «XUMUs» TOMUHHUPYIOIee 3HaYeHUE MPUOOPETAIOT TaKUEe LENH U 33aJ]au, KaK:
ajanranus oOydyaroluxcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIErocs MUpa, (GOpMUPOBAHHE WHTEIIEKTYaJIbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATHIO TPAMOTHBIX PEIIEHWN B KOHKPETHBIX XHU3HEHHBIX CUTYallUAX, CBS3aHHBIX C

BCIICCTBAMH U UX ITPUMCHCHUCM;

(dopmHpoBaHUe y 00yJaromuXcs KIYEBbIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE Ul PA3IUYHbIX BHJIOB
NesITeNIbHOCTH: PELIeHUs] Tpo0iieM, MOKCKa, aHalin3a U o0paboTKku MH(OpMaLUK, HEOOXOIUMBIX JUIsl IPUOOPETEHHS OMbITa AEATEeIbHOCTH, KOTOpas



3aHMMaeT Ba)KHOE MECTO B IMO3HAHWU XMMHH, a TaKXKe JJIS OLUEHKU C IMO3ULUN DKOJOTHYECKOW OEe30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XMMHUYECKUX IPOLECCOB HA OPraHU3M UEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, HWHTEUICKTYAJIIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydYarolmUXcs: CIOCOOHOCTH CaMOCTOSTEIHHO
prOOpeTaTh HOBBIC 3HAHUS 110 XMMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOIOTHH

JUI TIOMCKA M aHaJn3a y4eOHOM M Hay4YHO-TIOMYJIAPHON HH(OPMALIUA XUMUYECKOTO COACPKAHMS;

(bOpMI/IpOBaHI/Ie " Pa3sBUTHUC Y 06yqa}omnxc>1 aCCOMATHUBHOI'O U JIOT'MYCCKOI'O MBINIJIICHUA, Ha6J'II-O,Z[aTCJ'II>HOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTHU,
KOTOPELIC 0COOCHHO HGO6XOI[I/IMLI, B 4aCTHOCTHU, IPU INIAHUPOBAHHUU U MTPOBCACHUHN XUMHUYCCKOI'O0 OKCIICPUMCHTA,

BOCIIUTaHKE y 00ydJaronuxcst yoexx1IEHHOCTH B TYMAaHUCTUYECKON HANPaBICHHOCTH XUMHH, €€ BaXHON POJH B PEIICHUH TII00ATBHBIX TpoOIeM
palMOHAIBHOIO MPUPOJIONIONIB30BAHMS, TIOMOJHEHNS SHEPIeTHUECKUX PECYPCOB M COXPAHEHMs IPUPOJAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH
Oepe’KHOro OTHOILEHHUS K NPUPOAE U CBOEMY 3/I0pPOBbIO, a TaKXKe MPUOOPETeHMs OINbITa HCHOJIb30BAHUS IOJYYEHHBIX 3HAHMHA Ul NPUHATHS

IrpaMOTHBIX pGIHGHI/If/'I B CUTYyallUAX, CBA3AHHBIX C XUMWUYCCKUMU ABJICHUAMMU.

B yueOnoM mane cpennero obiero oOpazoBanus npeamMeT «XuMus» 0a30BOTr0 YpOBHS BXOAUT B COCTaB MpeAMeTHOM obnactu «EcrecTBeHHO-
HAy4YHBIE TTPEIMETHI.

OO11ee YrcIo 4acoB, OTBEIEHHBIX IS M3YUCHHS XUMUH, Ha 0a30BOM YPOBHE CpeHEro o0Iiero oopa3oBanus, coctapisieT 68 yacos: B 10 kiacce
— 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezeno).

COJAEP/KAHUE OBYYEHUA

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU



XUMHYECKUH dJIeMEHT. ATOM. SIapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI04YKa. DHEPTETUUECKUE YPOBHH, IMOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- snemenThl. OCOOCHHOCTH pacHpEACICHUs] 3JICKTPOHOB IO OPOMTANSIM B aTOMax OJJIEMEHTOB MEPBBIX YETHIPEX IMEPUOJOB. DJIEKTPOHHAS
KOH(UTYypalus aTOMOB.

[Tepuonuueckuii 3akon u Ilepuommnueckas cuctemMa xumuueckux oaemeHToB J[. WM. MenaeneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U
[Tepuonuueckoit cucteMbl Xxumudeckux snemMeHToB . WM. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB IO TPyMNIaM U Nepuojam. 3HaueHUEe NEePUOJIUYECKOrO 3aKOHA B
Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHMUYECKass CBA3b. BuIbl XMMHUECKOW CBsA3M (KOBaJECHTHAs HENOJSApHAs M MOJSApHAs, MOHHAs, METaJUIM4YecKast).
MexaHu3mMbl  00pa30BaHUS KOBAJICHTHOW XHMMHYECKOH CBs3M (OOMEHHBI W JOHOPHO-aKUENTOpPHBIA). Bomopomnas cBsizb. BaneHTHOCTB.
DneKTpooTpuUATENbHOCTh. CTeneHb OKUCIIEHUs. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJICKYJIAPHOI'O W HCMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH TOCTOSTHCTBA COCTaBa BeEIIecTBa. THIIBI KpUCTAJUINYCCKUX peI_HéTOK.
3aBHCHUMOCTh CBOMCTBA BCHICCTB OT THUIIA KpI/ICTaHHH‘{eCKOﬁ peI_HéTKI/I.

ITonstue o AUCIICPCHBIX CUCTCMAX. HcTuHHBIC U KOJIJIOUIHBIC PpacCTBOPBLI. MaccoBas 104 BellecTBa B pacTBOpC.

KJ'IaCCI/I(bI/IKaI_II/IH HCOPTraHUYCCKUX COCJIMHECHUH. HOMCHKHaTypa HCOPraHMYCCKUX BCIHICCTB. I'eneTnueckas cBs3b HCOPraHNMYCCKUX BCIICCTB,
IMpUHAJIC)KAIINX K pa3JIMYHbBIM Kj1aCcCaM.

Xumnyeckas peakuusi. Kimaccupukanys XuMUYeCKUX peakliii B HEOPraHMYeCKOM U OpraHu4ecKod XUMHUH. 3aKOH COXPAaHEHHS] MacChl BEILIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS SJHEPIUH IIPU XUMUYECKHUX PEAKIIUAX.

CxopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3au4HbIX (pakTopoB. OOpaTHMble peakiuu. XUMHUYECKoe paBHOBecue. MaKTOphI, BIUSIONIUE Ha
COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle Ilarense.

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAucconuranms. CunbHBIC U cl1a0bIe OJICKTPOJIUTHI. Cpez[a BOJHLIX paCTBOPOB BCHICCTB: KHUCJIad, HeﬁTpaJ'ILHaH, meJa0o4YHasd.
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu.

OKClepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIeCTB M MX MNpeBpallleHuil: aemoHcTpauus Taldiun «llepuognueckas cucreMa XUMHYECKHX
JJIEMEHTOB . N. MenneneeBay, U3y4YEeHHE MoJieen KPUCTATINYECKUX PELIETOK, Habro1eHne
U ONHMCaHHE JIEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3fioKEHHE MEPOKCHJIa BOJAOPOJA B MPUCYTCTBUM KaTalln3aTopa, ONpPEEIeHUE Cpebl
pacTBOPOB BEILECTB C TOMOIIBI0 YHHBEPCAIHHOIO HWHAMKATOpA, pPEaKIMH HOHHOIO OOMEHa), MpPOBEJECHUE NPAKTUUYECKOH paboTsl «BrusHue
pa3aMyYHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIHM».




Pacuérhble 3a1aun.

Pacuérer 1o YPaBHCHUSAM XUMHUUYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXHUMUUYCCKHE paC‘IéTH, paC‘IéTBI C HCIIOJIb30BAHUEM IIOHATUSA «MaCCOBast
J0JIs BEIECCTBa».

Heopranuueckasi xummusi

Hemeramnpbl. [Tonoxxenne nHemetaimioB B [lepuommyeckoit cucreme xumuueckux diemeHToB JI. . MenaeneeBa U OCOOCHHOCTH CTPOCHHS
aToMoB. Du3NYecKre CBONCTBA HEMETANIOB. AJUTOTPOIUS HEMETAIIOB (Ha MpUMEpe KUCIOpoaa, cepbl, Gocdopa u yriiepoaa).

XUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cepbl, a3oTra, (ocdopa, yriepoga u KpeMHHUS) U UX COCTUHEHUH (OKCHIOB,
KHCIIOPOJICO/IEP KALLUX KUCIIOT, BOJOPOIHBIX COSUHEHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Metaimnel. [lonoxenne wMeraimoB B Ilepmoamueckoit cucreme xumudeckux asnemeHToB JI. WM. MenmeneeBa. OCOOEHHOCTH CTPOCHHS
AIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. O0mue (usmueckne cBOHCTBa MeTauIoB. CIUIaBBI META/UIOB. DJICKTPOXUMHYCCKHHA PsJ HAMPSIKCHHMA
METaJIJIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KU, KalIbIHii, MATHUA, ATFOMUHHH, IIUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O6mue cnocoObl mony4deHus: MeTauioB. [I[puMeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIIepUMEHTAILHBIE METOJIbI M3YYEHHS BEIIECTB W MX NPEBPAIICHUI: W3YYeHHE KOJIEKIUU «MeTalasl U CIIaBbl», 00pa3lloB HEMETAIIOB,

peHICHUC SKCICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIO,Z[eHI/Ie U ONHUCAHUC JNCMOHCTPAIUOHHBIX H na60paT0pHHx OIIBITOB (B38.HMO,Z[€I>’ICTBI/IC THUAPOKCHU A
AJIIOMHHUA C paCTBOpaMU KUCIIOT U HICJ'IO‘-ICI\/JI, KauCCTBCHHBIC PCAKIIMN HA KATUOHBI MCT&J’IJ’IOB).

Pacuérable 3a1aun.

Pacuérbl macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UM 00bEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, pacuéThl Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponws xumum B obecrieueHnn SKOJOTUYECKOM, DJHEPTETHIECKON U TUIIEBON 0€30MMacHOCTH, pa3BUTUN MeAUIMHBI. [IoHsATHE O HAyYHBIX METOaX
MO3HAHUs BEUIECTB U XUMUYECKUX PEAKLIUMN.



[IpencraBienust 06 0OMKX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO MOJy4YeHHUS BAXKHEUIIUX BEILIECTB.

Yenosek B MHPE BCIICCTB U MaTCpUaAJIOB: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaT€pUajbl, KPaCKH, CTCKJIO0, KCPAaMHKa,
MaTepuraibl 1JId 3JICKTPOHUKH, HAHOMATCPHAJIbI, OPraHN4CCKNEC U MUHCPAJIbHBIC y,HO6peHI/I5[.

XUMHUsL W 370pPOBbE YeJIOBEKAa: MNpaBHJa HCIOJb30BaHUS JICKAPCTBCHHBIX IIPErapaTroB, IMpaBWiia OE30MacCHOrO0 HCIOJIb30BaHUS IPEIapaToB
OBITOBOM XUMUHA

B HOBCCHHCBHOﬁ KH3HU.

MexnpeIMETHEIC CBS3H.

Peanuzanus MCXKIITPCAMCTHBIX CBsI3CH IIpU U3y4CHUU 0611_[6171 u HCOpraHquCKOﬁ xuMuH B 11 Kiacce OCYHICCTBJIACTCA YCPC3 UCIIOJIB30BAHNEC KAK
O6II.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, TaK 1 HOHHTI/II‘/'I, SABJBIIOINNUXCSA CUCTEMHBIMU JIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O [IUKJIA.

O6H_II/Ie CCTCCTBCHHO-HAYYHBIC IIOHATUA: Hay‘leIﬁ (I)aKT, IAIoTe3a, 3aKOH, TCOpH:A, aHaJIM3, CHHTC3, KJIaCCI/ICI)I/IKaLII/IH, INCPUOAUIHOCTD,
Ha6HIOII€HI/I€, OKCIICPUMCHT, MOACIIUPOBAHUEC, USMEPCHUC, ABJICHUC.

®dusuka: Marepusi, JHEPTusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKU YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHAE BEIIeCTBA, (PM3MUCCKHUE BETUYUHBI H SMHHUIIB UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.
['eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorus: XuMudecKas MNPOMBINIJICHHOCTb, MCTAJLTYPIrusa, NpOU3BOACTBO CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEITbCKOXO031ICTBEHHOE MMPpONU3BOACTBO,
MUIcBas MPOMBIINIJICHHOCTD, q)apMaIIeBTI/I'-IGCKafl IMPOMBIINIJICHHOCTD,

MMPOU3BOJCTBO KOCMCTUUCCKUX MPCIIapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCPHUATIOB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA



JJUYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOMIMMUCS MPOTPaMM CPEIHEro o0Iero oopazoBaHus (JINYHOCTHBIM,
MeTalpeAMETHBIM U TpeAMeTHbIM). HayuHo-MeToauyeckoit OCHOBOM AJisi pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEIHETO
o01ero 00pa3oBaHus SIBISETCS CHCTEMHO-/1ESTETbHOCTHBIN MTOIXOI.

B cooTBeTcTBUU C CHCTEMHO-IESATENILHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS IpeaMmeTa «XUMHUS» HAa YPOBHE
cpeaHero o01ero o0pa3oBaHus BbIIEICHBI CIEIYIONINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TPaXTAHCKOW HUACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W
CaMOONPEIEIICHUIO;

HaJIn4yue MOTHBAIlUU K 06yqu1/Ho;

LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKJICHHI JTUYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEM M MCTOPUUYECKHUX TPAJUIIMA 0a30BOM HAYKHU
XUMUH;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}0umxc;1 PYKOBOJACTBOBATHCA B CBOEH JESITEIbHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMHU, NPUCYIIUMU
LICJIOCTHOM CUCTEME XHMHUUYECKOTO O6pa30BaHI/I$I;

HaJIM4YHC MPABOCO3HAHU A AKOJIOTHYECKOU KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUTD JKU3HCHHBIC I1JIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS ITPEAMCTA «XUMHS» JOCTUTAIOTCS B €UHCTBE yqe6H0171 1 BOCIIUTATEIbHOMN IEATEIbHOCTU B COOTBETCTBUH C
T'YMaHHUCTHUYCCKUMHU, CONUOKYJIbTYPHBIMHA, TYXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMHA WU HUJI€AJIaMU pOCCHfICKOFO TpaXJ1aHCKOTr' O 06H1€CTBa, MNPUHATBIMU B
O6H.ICCTB€ HOpMaMu M IIpaBUJIaMU ITIOBCIACHUA, CHOCO6CTBYI-OH_[I/IMI/I rnponeccam CaMoOIIO3HAaHUA, CaMOpPa3BUTHA U HPABCTBCHHOI'O CTAaHOBJICHUS

JUYHOCTH 00YyJaroIIuXCsl.

JIM4HOCTHBIE PE3YIbTAThl OCBOCHHS MIPEAMETa « XUMHS» OTPAKAIOT CHOPMUPOBAHHOCTD OMBITA TIO3HABATEILHON M TIPAKTUYECKOM JIESITEIIBHOCTH
00yJaronuXxcs Mo peann3aluy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:
OCO3HaHUsI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MTPAB U 00s3aHHOCTEH, YBaXKECHUS K 3aKOHY M TIPABOIOPSIIKY;

MNpEeACTAaBICHUSA O COMUAIIBHBIX HOpMaXx U IpaBujIax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,



TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITENbHOCTH IMPHU CO3AAHUU YUEOHBIX MPOEKTOB, PEHICHHMH Y4eOHBIX M TO3HaBaTENbHBIX 3ajad,
BBITIOJIHEHUHM XUMHUUYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NPUHUMATh MOTHBBI, HAMEpPEHHs, JIOTUKY W apryMEHTBl APYTrUX IpH aHAIW3€ pa3IMYHBIX BHJOB Y4eOHOMH
NEeATEIIbHOCTH;

2) INATPUOTHYECKOI'0 BOCIIUTAHMS .
HECHHOCTHOI'O OTHOLICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTE€UYCCTBEHHOM XHMUU,

YBaAXXCHUA K IPOLCCCY TBOPUCCTBA B obnactu TCOPHUU U NPAKTUYCCKOTO MPUMCHCHUSA XHUMHHU, OCO3HAHHA TOI'O, YTO JOCTHIKCHHA HAYKH CCTb
pe3ybTaT MJJIUTCIBbHBIX Ha6J'IIOI[€HI/If/'I, KPOIIOTJIMUBBIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOT'O TPpyAa y‘-IéHI)IX U IIPAKTUKOB;

HHTCpPCCa M I103HABATCJIBHBIX MOTHUBOB B IIOJYUYCHHH W IMOCIICAYIOUICM aHaJIN3C I/IH(l)OpMaIII/II/I 0 IMCPCAOBBIX HOCTHIKCHHUAX COBpeMCHHOﬁ
OTEYECTBCHHOM XHUMHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBsA3aHHBIC C XUMHUYCCKHUMHU SIBJICHUAMU,
" NPpUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE MOBEJACHUE U IMMOCTYIIKH CBOUX TOB&pHH.ICI’I C TO3HUIUH HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHUC MOCJIEICTBUI
9TUX MMOCTYIIKOB;

4) ¢popMHUpOBaHHsI KYJIbTYPHI 310POBbSI:

MMOHUMAaHHUS [ICHHOCTEHN 3/T0pOBOTO M 0€30MacHOTr0 00pa3a KU3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY
Y TICUXUYECKOMY 3/I0POBBIO;

co0roieHUs TTpaBuIl 0€30MacHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEITHEBHOM JKU3HU U B TPYAOBOH J€ATEIbHOCTH;

MOHUMAHUS [IEHHOCTH MPaBWJ MHAWBUYATFHOTO M KOJJICKTUBHOTO 0€30MaCHOTO MOBEACHUS B CUTYAIUSAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU
JTIOJIEH



OCO3HAHUS MOCIIEJACTBUIN W HENPHUSTHUS BPEIAHBIX MPUBBIUCK (YIIOTPEOIICHNS aTKOTOJIsI, HAPKOTHKOB, KYPEHHU);
5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-UCCIICIOBATEILCKON JEATEeIbHOCTH, OOMIECTBEHHO TOJIE3HOW, TBOPUYECKOW W JIPYrHMX BHIAX
JEATEIIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 3aj[ad COLIMaIbHOW HAIIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
MHTEpeca K MPaKTHYECKOMY U3YUEHHIO MPOodecCHil pa3TuyHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN M0 XUMUMY;
YBOXKEHUS K TPYY, JIFOJSAM TPYAa U PE3YIbTATaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHOH TpaeKTOpuu oOpazoBaHus, Oynymedl mnpodeccun W peanusanuil COOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 0011eCTBa;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUSI:
9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUS K IPUPO/IC, KAaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MMOHMUMAaHUs TJI00aJIbHOTO XapakTepa SKOJOTrMUCCKHUX HpO6J’IeM, BJIMAHHUA 3KOHOMHWYCCKUX IMPOLECCOB HAa COCTOAHHE HpI/IpO)IHOﬁ u COHHaﬂBHOfI
Cpenbl;

OCO3HaHUsA HCO6XO}II/IMOCTI/I HCITIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHHU I PEIICHHA BOIIPOCOB pALlMOHAJIBHOI'O ITPHUPOAOITIOJIB30BaAHMS;

aKTUBHOTO HEMNpUATUS JEMCTBUM, NPUHOCALIMX Bpea OKpYKAIOLIeH NpUpPOJHOW cpene, yMEHHs IPOTHO3UPOBATh HEOIAronpusiTHbIE
JKOJIOTUYECKUE ITOCIEACTBUSA IIPEANPUHUMAEMBIX IEUCTBUHI U IPEIOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOIO SKOJIOTMYECKOTIO MBIIIJIEHHS, IKOJIOTUYECKOW KYJIBTYpBhI, OIbITa AEATEIbHOCTU KOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMH B TIO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAJIbHOW MPAKTHUKE, CIIOCOOHOCTM W YMEHHsI aKTHBHO IPOTHUBOCTOATH
UJe0JI0TuN XeMopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKHY;



MMOHUMAaHMsI CeU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ posii B GOPMUPOBAHUN PAIIMOHATLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHU U L[ET0CTHOTO
MPEJICTaBICHUS] 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJLI U YEIIOBEKA, B MO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEH M pEelICHHH MPoOJieM
COXPAaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOHM 3HAUMMOCTH XMMHUU JJIsi COBPEMEHHOW HUBWIM3AIMHU: B €€ I'YyMaHUCTHUYECKOW HAIIPaBICHHOCTH W BaXXHOW POJIH B
CO3/IaHUM HOBON 0a3bl MaTepualbHON KYJIbTYPHl, PEIICHUU TJI00ANbHBIX NPOOJIEM YCTOWYMBOTO pAa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKON, MHUIIEBONH M IKOJIOTHYECKON OE30MaCHOCTH, B PAa3BUTHH MEIUIIMHBI, 00CCIICYCHUN YCIOBHM YCHEIIHOTO TPYAa M 3KOJIOTUYCCKHU
KOM(DOPTHOI JKU3HU KaKJ0T0 YieHa oOlIecTBa;

€CTECTBEHHO-HAYYHONH T'PAaMOTHOCTH: TOHHMMAaHUSl CYIIHOCTH METOJOB IO3HAHHUSA, HUCIOJB3YEeMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
WCIIOJIb30BATh MOJTyYaeMble 3HAHUA IS aHAIM3a U OOBSACHEHHS SIBICHUN OKPY)KAIOIIET0 MUpa M MPOUCXOA[IIMX B HEM U3MEHEHUH, YMEHHUS JIeNaTh
000CHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAaHHBIX C LEJIbI0 OTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO UCIOJB30BAaTh XUMUYECKUE 3HAHUS JJIs PELICHUS MPoOIeM B pealbHbIX )KU3HEHHBIX CUTYAILIMSIX;

HHTEPCCA K IMTO3HAHUTIO U HCCIIEI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH HM CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHUH MO XWMHH B
COOTBETCTBHUH C KUZHEHHBIMH NMOTPEOHOCTAMHU;

HHTepeca K 0COOEHHOCTSM Tpy/Jia B pa3IMUHbIX cepax npodhecCHoHaIbHON AeATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeramnpeaMeTHbIe pe3ynbTaThl OCBOCHHS YUEOHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEr0 00IEero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE JIs1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOMIMXCS MEXAUCIUTIMHAPHBIE (MEXIPEIMETHbIE) O0LIeHAYYHbIE TTOHITHSI, OTPaXKaIOLI1e
LEJIOCTHOCTh HaYYHOH KapTHHBI MHpa U CHenu(UKY METOJIOB MO3HAHHs, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIEeCTBO, dHEPrus,
SBJIGHUE, MPOLECC, CUCTeMa, HAay4HbIH (PaKT, MPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIENOBaHHE, HAOIIOJEHHE, M3MEpPEHUE,
9KCIIEPUMEHT U ApPYyTHUe);

YHUBEpCaJbHbIE  yuyeOHBbIE JEHCTBHS  (IIO3HABaTeNIbHBIE, KOMMYHHMKATHBHBIC, pETrYIATHBHBIEC), obOecneunBaronie (HopMupoBaHHe
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COI[MAJIbHOIN KOMITETEHIIUU 00yYaroIINXCs;



CIOCOOHOCTh OOYYaIOMIUXCSl KMCIOJb30BaTh OCBOEHHBIE MEXIUCIUIIMHAPHBIC, MHPOBO33PEHYECCKHE 3HAHWUS M YHHBEPCAJIbHBIC Y4YeOHBIC
JICHCTBUS B IO3HABATEIBHON U COUMAIIBHON MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATHHBIMU YI€OHBIMU ITO3HABATEIIHLHBIMU, KOMMYHHUKATHBHBIMU U PETYJISTUBHBIMH
JIEUCTBUSIMU.

OBnaneHne YHUBEPCAJIbHBIMHA y'—l@ﬁHbIMI/l Nno3HaBaTEJIbHbIMH HeﬁCTBHﬂMI/I:

1) 6a30BbIe JIOTHUYECKHE TIeHCTBUS:
CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh POOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPEIEIATh LETU JCSITSIIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUSI, COOTHOCUTDH PE3YNIbTAThl AEATEILHOCTH C MOCTABICHHBIMU
LIETISIMU;

HCIIOJIb30BAaTh IIPpHU OCBOCHHUU 3HAHUU HpI/IéMLI JIOTUYCCKOT0 MBINUICHHUA — BBIACIIATH XAPAKTCPHBIC IMPU3HAKU MOHATUU U YCTaHaBJIMBATL HUX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIINEC IMOHATUSA JJIA 00BSACHEHHS OTACIBbHBIX (i)aKTOB u ﬂBHCHHfI;

BI)I6I/IpaTI> OCHOBAHUSA U KPUTCPHUU IJId KJ'[aCCI/I(bI/IKaHI/II/I B€IICCTB U XUMHYCCKHNX peaKuHﬁ;
YCTAHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YYACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKHUEC PACCYKACHUA (I/IHILYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), BbBIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMyJIHpOBaTI) BBIBObI U 3aKJIIFOUYCHHU S,

MIPUMEHATH B MPOIIECCE TTO3HAHMUS, UCTIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, TIPEOOPA30BBIBATH MOICIIHHBIEC TPEICTABICHUS
— XUMUYECKUN 3HAK (CUMBOJ) dJE€MEHTa, XUMHUYecKas (opmysia, ypaBHECHHE XUMHYECKOW pPEaKIMH — MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX W
MPaKTUYECKUX 3aJa4y, NPUMEHSATh Ha3BAHHbIE MOJIEIbHBIE MPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YyYAaE€MbIX BEILIECTB U
XUMHYECKUX PEAKIIUH.



2) 0a3oBbIe HCCJIe0BaTEIbCKHE IeHCTBUSI:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIICCTB M XUMHUYECKUX PEAKIIH;

(bOpMy.HI/IpOBaTb Ocii U 3aJa4u HMCCIICAOBaHMA, HCIIOJb30BaTh ITOCTABJICHHBIC M CaAMOCTOATCIBHO C(i)OpMy.]II/IpOBaHHBIe BOIIPOCHI B KAa4YCCTBC
HHCTPYMCHTA IO3HAHUSA U OCHOBBI JIJIsA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IIPOBEPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX CY)I(HeHHﬁ;

BJIa/IETh HABBIKAMH CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32
XOZIOM TIPOIECCa, CaMOCTOATENBHO IPOrHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU

PE3YIBTATOB UCCIICAOBAHUA, COCTABIIATH 000CHOBAHHBIN OTYET O HpO,Z[CJ'I&HHOfI pa60Te;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCIIECIOBATEIIHLCKON U HpO@KTHOﬁ JACATCIIbHOCTHU, IMPOABJIATH CIIOCOOHOCTH ¥ TOTOBHOCTD K CaMOCTOSATCIIbHOMY
IOUCKY MCTOAOB PCUICHUS ITPAKTUYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHUS.

3) paGora ¢ ungopmanmei:
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaIuU (HaydHO-TIOMYJISpHAS IUTEPATypa XUMUUECKOTO CO/IEP KaHMs, CIIPABOYHbIE TOCOOUS,
pecypcsl MHTepHeTa), aHamM3upoBaTh MH(MOPMAIMIO PA3IUYHBIX BUAOB U (OPM MPEICTAaBICHUS, KPUTHUYECKH OLEHUBATH €€ JOCTOBEPHOCTb U

HCIIPOTUBOPCUNBOCTD,

(dhopmynupoBaTh 3aMpochl U MPUMEHITh Pa3IMUHBIE METOJbI MPU MOUCKE U 0TOOpe MH(pOpMaIuu, HEOOXOAUMON JJIS BBITOJHEHHUS YUEOHBIX
3a7a4 OINPEIEIEHHOrO TUIIA;

pUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO ()OpMY Ipe/CTaBIeHUs HHPOPMALIUU (CXeMbl, IpadUKu, JUarpaMMbl, TAOIULbI, PUCYHKH U IpYTHE);

HCIIOJIb30BaTh HaYYHBIN SI3bIK B KauecTBE CpPEeACTBa MpH paboTe ¢ XMMUYECKOW MHGpOpMalueil: MpUMEHITh MeXIpeaMeTHble (pusndeckue u
MaTeMaTHYeCKUe) 3HaK1 U CUMBOJIBI, (hOpMyJIbl, a00peBUATypbl, HOMEHKIATYPY;

HUCIIOJIB30BaTh U Hp606pa30BBIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.
OBnaneHne YHuBepCadbHBIMU KOMMYHUKATUBHBIMHA JeMCTBUSIMM

3aJ1aBaTh BOIPOCHI 1o CYILECTBY oOcyxaaemMon TEMBI B xoJie Juaora
W/WJH TUCKYCCHH, BBICKA3bIBATh MU, (POPMYIHUPOBATH CBOM MPEATIOKEHUSI OTHOCUTENIBHO BBIMTOJIHEHUS IPEITIOKEHHON 3a1a4u;



BBICTYIIATh C MPE3EHTAMEN pe3yIbTaTOB I103HABATEIBHON AEATEIbHOCTH, TOJIYYEHHBIX CAMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHUKAMU MPH
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUIECKON PabOTHI MO MCCIIEIOBAHNIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3alui y4eOHOTro MPOeKTa U
dbopMynupoBath BBIBO/IbI
0 pe3yJibTaTaM MPOBEACHHBIX UCCIICIOBAHUN IMyTEM COTTIACOBAHMSI MIO3UIINN B XOJIe 00CYK/IEHUsI 1 OOMEHA MHCHHUSIMH.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHA PEryJI I TUBHBIMU JeHCTBUSIMMU:

CaMOCTOATCIIbHO INIAHUPOBATH M OCYHICCTBJIATH CBOIO IMO3HABATCIBHYIO ACATCIIBHOCTD, OIMPCACIIAA e€ uenu u 3aa4i, KOHTPOJJIHUPOBATbL U I10
MCpEC H606XO,Z[I/IMOCTI/I KOPPCKTHUPOBATDH npeﬂnaraeMHﬁ AJIroOpuT™M ﬂeﬁCTBHﬁ IIpHU BBIIIOJIHCHUHA y‘le6HHX Hn HCCICOOBATCIBCKUX 3aJa4, BBI6I/IpaTL
Hauoboee 3(1)(1)6KTI/IBHBII>'I cIroco0 ux PCUICHUA C y‘IéTOM MMOJIYYCHUS HOBBIX 3HAHUU O BEIIECTBAX U XUMHUYECKUX PCAKIUAX]

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAaHAJIN3a U CAMOOLEHKH.
INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTtHble pe3ynbTaThl 0OCBOCHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABIECHUIN: O XMMHUUYECKON COCTAaBJISIONIEH €CTECTBEHHO-HAyUYHOM KapTUHBI MUpA, POJIM XMMHUU B MO3HAHUM SIBICHUN
IpUPOJIBI, B GOPMHUPOBAHUU MBIIIICHUS U KYJIbTYPhl JUYHOCTH, €€ (GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEeLIeHUs TPAKTUYECKHUX 3a1a
Y 3KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOIHOM CPELE;

BJIQJICHHE CUCTEMON XMMUYECKHMX 3HAHHM, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOIINE MOHATHS (XHUMHUYECKUH DJIEMEHT, aTOM, M30ToI, S-, P-, d-
3JIEKTPOHHBIE OPOUTANIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYecKast
CBS3b (KOBAJIEHTHAs, MOHHAsA, METa/NIMYecKas, BOJOPOJHAas), KpUCTa/NIMYecKass peléTka, TUIbl XUMHUYECKUX pEaKIMH, pacTBOp, 3JIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJNEKTPOIUTHYECKAs JUCCOLMUAIMS, OKUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMUYECKOH pEaKIMH, XMMUYECKOE PaBHOBECHE);
TEOPUHU U 3aKOHBI (TEOpHUs AEKTPOIMTUUECKON AMccolMauy, nepuoandeckuii 3akon J. M. MenneneeBa, 3ak0H COXpaHEHUS! MacChl BEIIECTB, 3aKOH
COXpaHEHMs M MPEBpAllleHHs] SHEPTUU NMPH XMMUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMHHM, MHUPOBO33PEHUECKUE 3HAHUS,
JIC)KAIKUE B OCHOBC IMOHUMAHUSA MMPUINHHOCTH U CUCTEMHOCTH XUMHNYCCKUX SIBJ'IeHI/If/'I, q)aKTOJ'IOFI/I'-IeCKI/Ie CBE€ICHUA O CBOﬁCTBaX, COCTaBE, MOJYUCHUU
1 0€30IaCHOM HCIOJIb30BAHNH BaKHEHIIINX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATh UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIHC
MOHATHUA NIPU OIMMCAHUU HCOPIraHNYCCKUX BCHICCTB U UX HpeBpaH.[eHHfI;



C(OPMHUPOBAHHOCTh YMEHHUH HUCHOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JUIsl COCTaBI€HUs (POPMYJ BELIECTB U YPaBHEHUM XMMUYECKUX peakluil,
cucremarnyeckyro HoMeHki1atypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHblil Ia3, YIJIEKUCIBIA ra3, aM MUaK,
raméHas U3BeCTb, Heral€Has U3BeCTb, IUThEBas COJA, HUPUT U APYTHE);

c(OPMHUPOBAHHOCTb YMEHUH OINPENEIIATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XMMUYECKHX HJIEMEHTOB B COEJJMHEHUAX Pa3IMYHOI0 COCTaBa, BUJL
XMMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METANINYECKas, BOJOPOHAs) B COCAMHEHUSX, TUI KPUCTAIIMUECKONW PEIIETKH KOHKPETHOI'O BELIECTBa
(aTomHas1, MOJIEKYJISIpHAsl, NOHHAs!, METAJNINYECKAs ), XapaKTep CPelibl B BOAHBIX pACTBOPaX HEOPraHMUECKUX COEIUHEHMIA;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh NMPUHAIJICIKHOCTh HEOPTAaHMUECKUX BEIIECTB IO MX COCTaBY K ONPEACIEHHOMY KIAcCy/TpyIie
COeIMHEHUH (IIPOCThIe BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbI, OCHOBAHMSI, KUCIOTHI, aM()OTEpHbIC TUAPOKCU/IBI, COJIN);

C(bOpMI/IpOBaHHOCTB YMeHHfI PaCKpbIBaATb CMBICII IICPHOJAUYCCKOT'O 3aKOHA l[ H. Menpeneena u ACMOHCTPUPOBATL €0 CUCTEMATU3HUPYIOIIYIO,
O6T>$ICHI/IT6J'IBHYIO " IPOTHOCTUYCCKYIO Q)YHKHI/II/I;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX 3j1eMeHTOB 14 mnepuomoB Ilepuomuueckoit
CHCTeMbI XMMUYecKuX dieMeHToB J[. 1. MenzesneeBa, UCHONB3Ys MOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUICCKUE YPOBHIY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX JJIEMEHTOB M MX COCIMHEHHUH Mo mepuoaam u rpymnmnam [lepuogudeckoil cucTeMbl XUMUYECKUX
anemenToB /1. . Menjeneena;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOIMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE N€HETUYECKON CBSA3M MEXAY HEOPTAaHMYECKUMU BEILECTBAMU C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peakumii;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKIIMU 110 Pa3IMYHBIM IPHU3HAKaM (YUCITY U COCTaBY pearupyroliux BEUIECTB,
Ter10BoMY 3 (EKTy peakIu, N3MEHEHNIO CTETIEHEN OKUCIEHHUS 3JIEMEHTOB, 00paTUMOCTH PEaKliii, yJacTHIO KaTaln3aTopa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJIATh YpaBHEHHS PEaKLUMH pa3iIMUHBIX THUIIOB, MOJIHbIE U COKpPAIEHHBIE YPAaBHEHUS PEAKLUIl HOHHOTO
0oOMeHa, YUUTBIBasl YCIOBHSL, IPU KOTOPBIX 3TH PeaKUi UIYT J10 KOHIIA;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ MINpoOBOAWUTL PCAKIHUU, I[MOATBCPIKAAOMINC KauyeCTBEHHBI COCTaB Pa3JIMUHBIX HCOPTAaHUYCCKUX BCIICCTB,
pacrio3HaBaTb OIBITHBIM HyTeM HOHBI, MPHUCYTCTBYIOIIKWEC B BOAHBIX PACTBOpPAX HCOPraHMYCCKUX BCHICCTB,

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHCIIHTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO
OaylaHca ITUX PEaKIUii;



c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHMUYECKON pEaKIUH OT paziuyHbIX (AKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT BHElIHero Bo3aeictBust (nmpuniun Jle [larense);

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTCPU30BaTh XUMHUUYCCKUC MPOLCCCHI, JIC)KAIUC B OCHOBC IMPOMBIINIJICHHOTI'O IMOJIYYCHHUA CepHOfI KHUCJIOTHI,
dMMHaAKa, a TaKKe C(l)OpMPIpOBaHHOCTB Hpe[[CTaBJIeHI/Iﬁ 00 O6IJ_II/IX HAaYYHBIX NPUHOHUIIAX U SKOJOTHUYCCKUX Hp06neMax XUMHYCCKOTO ITPOU3BOACTBA,

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYMCICHUS C HCIIOJIb30BAHUEM TIOHSATHUS «MAacCOBas JIOJSI BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XMMHUYECKUX PEaKIMIX, MacChl BEIIeCTBA UM 00BbEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe UIN 00BEMY OJTHOTO
U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro d((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, IPEBPAIICHHUS] U COXPAHCHHUS
SHEPrui;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'II-OI[aTB IIpaBujia ITOJIb30BAHHA XUMHUYECKOMU HOCy,HOfI n J'Ia60paT0pHBIM 060py,HOBaHI/ICM, a TaKXXC IIpaBHJIa
O6paH_I€HI/IH C BeIIECTBAMU B COOTBCTCTBHUU C UHCTPYKIUAMU 10 BBIITIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHX OIIBITOB,

c(OPMUPOBAHHOCTh YMEHHI IJIAHHUPOBATh U BBHIMOIHATH XUMHYECKHM AKCIEPUMEHT (paslioKeHHE MEePOKCHAA BOAOPOJA B MPHUCYTCTBUU
KaTajau3aTopa, OINpEAeJeHUE CpeAbl PACTBOPOB BEILECTB C MOMOLIbI0 YHUBEPCAJIBHOIO WHAWKATOPA, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb
XUMHUYECKON PeaKIiy, peakilui HOHHOTO 0OMEHa, Ka4eCTBEHHbIE PEaKIIMK Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metamwie»y U «Hemeramibsl») B COOTBETCTBUU C IpaBUJIAMU TEXHHKH OE€30MACHOCTH NpHU OOpAIllEHUU C
BellecTBaMH U J1a0OpaTOpHBIM O00OpYIOBaHUEM, IMPEACTABIATh PE3yNbTaThl XHWMHUYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX PEaKIUii U POpMyIUPOBATH BHIBOBI HA OCHOBE ITUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(QOpPMAIMIO, MOJYy4yaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeacTBa
MaccoBOW KOMMYHUKaIu, IHTepHET 1 1pyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MpaBWJIa HKOJOTHUECKU IeNIecO00pa3HOro MOBEACHHs B OBITY M TPYJOBOH AEATENBHOCTH B IIEINAX
COXpaHEHUs1 CBOEr0 3J0POBbS M OKPYXKAIOLIEH IPUPOJHOM CpeAbl, OCO3HABAaTh ONACHOCTb BO3JEHUCTBHUSA HA JKUBBIC OPraHU3MBbI OIPEACIEHHBIX
BellecTB, MoHKMMas cMmbica mokazatens [IJIK, moscHATh Ha mpuMepax crocoObl YMEHBUIEHHS U IMPEIOTBPAILEHUS HUX BPEIHOTO BO3JIEHCTBUS Ha
OpraHu3M 4YeJI0BEKa.



TEMATHYECKOE IINTAHMPOBAHHME 11 KJIACC

Ne HaumeHnoBaHue pa3aesioB U TeM KoauyecTBo yacoB
n/n NMPOrpamMMbl Bcero | Kon | Ilpa
TPOJI | KTH o ®opmupoBanue
eiel | geck CHOBHbIC BH/IbI J1eSITeIbHOCTH (byHKUHOHATLHO
e ue obyualommxes rPaMOTHOCTH
pado | pabo
ThI ThI
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
11 Crpoenue atoMoB. [lepuonnyeckuii 3aKoH 3 PackpbIBaTh CMBICIT U3y4acMbIX ITOHATUN I'moGanbHbIC
u Ileproanueckas cucteMa XUMHUYECKUX (BBISBIIATH UX XapaKTepHbIE MPU3HAKN), KOMIIETEHIINH,
anemenToB J[. 1. Menneneesa YCTaHaBIMBATh UX B3aUMOCB:3b. PacKkpbIBaTh YUTATENbCKAs
CMBICH nepuoanyeckoro 3akona /. 1. MenzaeneeBa | rpaMOTHOCTS,
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, EctecTBeHHO-Hay4Has
OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO ()YHKLUHU. | TPAMOTHOCTb
1.2 Crpoenue Bemiectsa. MHoroo6pasue 4 PackpeiBaTh ~ CMBICII ~ M3y4aeMbIX  NOHATHM | EcTecTBEeHHO-Hay4YHAas
BELICCTB (BBLAETATH MX  XapakTepHble MPU3HAKM) U | TPAMOTHOCTb,
IPUMEHSTh 3TU NOHSTHS IIPU ONKMCAHUU COCTABa U | YUTATEIbCKAs
CTPOCHHUS BEILECTB, JIi OOBSICHEHHUsS OTIENbHBIX | TPAMOTHOCTb
(akTOB U SIBJICHUI
1.3 | Xumuueckue peakiuu 6 OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON EctecTBeHHO-Hay4Has
peaxkiuu oT pa3InyHbIX QpakTopoB. OnpenensiTs IrPaMOTHOCTb,
XapakTep CMEIEHUS XUMUYECKOTO PAaBHOBECHSI B | YMTATEIIbCKAs
3aBHCHMOCTH OT BHEIIIHETO BO3JEHCTBUS IrPaMOTHOCTh
(mpunuun Jle Ilarense). CocTaBisaTh ypaBHEHUS
peaxkuuil pa3InyHbIX TUIIOB; MOJHBIE U
COKpAILLEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO
oOMeHa, YUUTbhIBasl YCIOBUS, IPU KOTOPBIX 3TU
peaKuy UAyT 10 KOHLA.
HToro mo pazaeny 13 | |
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Meramisl 6 PackpbIBaTh CMBICT U3y4aeMbIX TOHATUI EcrecTBeHHO-Hay4Has

(BBII[CJ'I}ITB HX XapaKTCPHBIC HpI/I3HaKI/I) u
IMPUMCEHATH OTU MMOHATHA ITPHU OIIMCAaHHUKU COCTaBa U
CTPOCHUA BCUICCTB, JJIs1 00BSICHEHHS OTACIbHBIX

rpaMOTHOCTbD,
quTaTeiIbCKas
I'paMOTHOCTb




(haKTOB M SIBJICHUH.

2.2 Hewmeramibl 9 OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU | EcTecTBeHHO-HAYyYHAS
CBOWCTB HEMETAJIJIOB U MX COCJMHEHHH C Y46TOM | TPAaMOTHOCTb,
CTPOCHUS UX aTOMOB U TIOJIOKEHUS B YUTATEIbCKAS
[Tepuomuveckoit cucTeMe XMMUYECKHUX 3JIEMEHTOB | TPAMOTHOCTb
J. . Menpneneena.
2.3 | CBs3bp HEOPTaHUYECKUX U OPTaHUYCCKUX 2 Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI EcrecTBeHHO-Hay4HAas
BEIIECTB MO3HAHUS — MPOBEICHUE, HAOIIOACHNE U ONIMCAHUE | TPAMOTHOCTbD,
XHUMHUYECKOTO SKCIIEPUMEHTA (JCMOHCTPAIIMOHHBIC | YATATEIBCKAs
1 1a0OpaTOPHBIE OMBITHL, TPAKTUYECKHUE PAOOTHI). | TPAMOTHOCTD
[IpencraBisaTh pe3yabTaThl XUAMHUECKOTO
HKCIIEpUMEHTa B ()OPME 3aIMCH YpaBHEHHHA
COOTBETCTBYIOIIUX PEAKIIUU U JIEJIaTh BHIBOJIBI HA
UX OCHOBE
Hroro no paszneny 17 \ \
Pa3pen 3. Xumus 1 ;Ku3HbL
3.1 XUMHS ¥ )KU3Hb 4 PackppIBaTh poJib XUMUHU B PEIICHUN I'moGanpHbIC
HEPreTHYCCKUX, CHIPHEBBIX M IKOJIOTHICCKHX KOMITETCHITHH,
npo0JieM 4eoBeuecTBa, OMUCHIBATH OCHOBHBIE YUTaTeIbCKas
HAIPABIICHUS PA3BUTHS XUMHUICCKOW HAYKU U I'PaMOTHOCT,
TEXHOJIOTHUH. EctecTBeHHO-Hay4HAs
I'PaMOTHOCTh
Uroro no pazneny 4
OBUHIEE KOJIMYECTBO YACOB I10 34 3
IMPOI'PAMME
IMOYPOYHOE INJIAHUPOBAHHUE
Ne Tema ypoka KoJsnyecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero \ KonTpoJibHbIe \ IIpakTHyeckue | H3yUeHHsI uudposeie




padoThI

padoThI

oOpa3oBaTe/ibHbIE
pecypcsbl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYeCKUX deMeHToB 1. . MenaeneeBa, UX CBA3b C
COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M UX COCIMHEHUI 110 rPyInaM 1 MepUoaM.
3Ha4YeHHE NMePUOIUUECKOTO 3aKOHA U CUCTEMBI
xuMH4YecKux 3neMeHToB .M. Menaeneesa B pa3BuTun

HayK{

Poccwuiickast anekTpoHHas
wkoJa, f knace, Yuu.py

Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIBL;
MEeXaHU3MbI 00pa30BaHuUsI KOBAJIEHTHOM CBS3U.
Bonopoanas cBsizb

Pocculickas 351eKTpOHHas
wkota, A knace, Yuu.py

BanenTtHoCcTh. DnekTpooTpuaTenbHocTh. CTeneHn
OKHCIIeHHs. BerecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

Poccuiickas snekTpoHHas
mwkoJa, f knace, Yuu.py

[TonsiTre 0 nuciepcHBIX cucTeMax. VicTuHHbBIE 1
KOJUIOWIHBIE PacTBOPHI. MaccoBast 1011l BEIeCcTBa B
pacTBope

Poccuiickas snekTpoHHas
mwkoda, f knace, Yuu.py

Krnaccugukanys u HoMeHKIIaTypa HEOPraHUYeCKUX
coequHeHui. ' eHeTnyeckas CBsA3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Pocculickas 35ekTpoHHas
wkota, f knace, Yuu.py

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHWYECKOW N OPraHNYECKON XUMHUH. 3aKOH
COXpaHEHHUs1 MACChI BELIECTB; 3aKOH COXpaHEHUs U
[IPEBPAILCHUS YHEPTUN ITPU XUMHUYECKUX PEAKIMAX

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

Ckopoctb peakiuu. O6paTuMble peakiuu. XUMHUECKOe
paBHOBECHE

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-




otsenki-
yestestvennonauchnoy-
gramotnosti/

10 | [Ipaktuyeckas pabora Ne 1. «BrnusiHrE pa3InIHBIX Pocculickas 351eKTpOHHAsA
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI) mkona, 4 knacc, Yuu.py
11 | DOnexrponurnyeckas aucconuanus. [lonstue o Pocculickas 351eKTpOHHAsA
BoJopoaHOM roka3zarese (pH) pactBopa. Peakuyu mkoda, f kiace, Yuu.py
HOHHOTO 0OOMeHa. ['uaponn3 opraHuveckux u
HEOPraHUYECKHNX BEILECTB
12 | OkucnauTenbHO-BOCCTAaHOBHUTEIbHBIE peakiuu. [lonsTue Pocculickas 351eKTpOHHAsA
00 3IIEKTPOJIN3€E PACILIaBOB M PACTBOPOB COJICH mkona, f knacc, Yuu.py
13 | KonrponbsHas pabdora 1 mo pazneny «Teoperndeckue Poccuiickas anekTpoHHas
OCHOBBI XUMUN» mkona, 4 knacc, Yuu.py
14 | Metasmiel, ux nojoxenue B [leproanueckoii cucreme https://doc.fipi.ru/otkrytyy-
xuMu4eckux 3aementoB [I. . MenpeneeBa u bank-zadaniy-dlya-
0COOEHHOCTH cTpocHHs aToMOB. OO1HEe QU3HUECKHE otsenki-
CBOMCTBA METAJLJIOB yestestvennonauchnoy-
gramotnosti/
15 | CrnaBsl METaJTIOB. DJICKTPOXUMHUUCCKUHN P https://doc.fipi.ru/otkrytyy-
HaNPSHKCHUH METaJlIOB bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/
16 | Xumuueckue cBOMCTBa BaXKHEHUIIINX METAIJIOB (HATPHIA, Pocculickas 351eKTpOHHAsA
KaJINM, KJIBbIIMIM, MATHUN, ATIOMAHUN) U UX COCTMHEHUN mkoJa, f kinace, Yuu.py
17 | Xumuueckue cBOICTBa XpoMa, MEJIU U UX COeTMHEHUN Poccuiickas anexkrpoHHas
mkoJa, f kinace, Yuu.py
18 | Xumudeckue CBOICTBA IIMHKA, KeJle3a U UX COSAMHEHUN Poccuiickas anexkrpoHHas
mkoJa, f kinace, Yuu.py
19 | IIpaktuueckas pabora Ne 2. "Perenue Pocculickas 351eKTpOHHAsA
SKCIEPUMEHTAIBHBIX 3a71a4 0 TeMe «MeTtamibi»" mkoJa, f kinace, Yuu.py
20 | Hemeramnsl, ux nonoxxkenue B [lepuoanueckoil cucreme Poccuiickas anexkrpoHHas
xuMHu4ueckux snemMeHnToB . . Menzaeneesa u mkoJa, f knace, Yuu.py
0COOCHHOCTH CTPOCHHUS aTOMOB
21 | ®usnyeckre CBOWCTBA HEMETAUTIOB. AJUTOTPOITHUS https://doc.fipi.ru/otkrytyy-

HEMeTaJIOB (Ha MpUMepe KHCIopoaa, cepsl, pochopa u

bank-zadaniy-dlya-




yTaepo/a)

otsenki-
yestestvennonauchnoy-
gramotnosti/

22 | XuMHUYeCKHe CBOMCTBA raJIOTEHOB, CEPBI M UX Pocculickas 351eKTpOHHAsA
COCAMHEHMI mkoJa, f kiacc, Yuu.py
23 | XuMuueckue CBOMCTBa a30Ta, ocodpa U UX COeTUHECHUN Poccuiickas 3nexkTpoHHas
mkoJa, f kiacce, Yuu.py
24 | XuMu4eckue CBOMCTBA yIiepo/a, KpEMHHS U UX Pocculickas 351eKTpOHHAsA
COCMHEHMI mkoJa, f kiacc, Yuu.py
25 | [IpumeHeHne BaXHEWIINX HEMETAJIIOB U UX COCIMHEHUN Pocculickas 351eKTpOHHAsA
mkoJa, A knace, Yuu.py
26 | OGoOmeHue U cucTeMaTH3aus 3HaHUH 110 TeMe Poccuiickas snexkTpoHHas
«Hemeraibr». Beraucnenus no ypaBHEHUAM wkoga, A knace, Yuu.py
XUMHAYECKHX PEaKIUi U TEPMOXHUMHUYECKHE PACUETHI
27 | IlpakTrueckas padota Ne 3. «Pemenue https://doc.fipi.ru/otkrytyy-
SKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe "Hemerasmsr"» bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/
28 | KontponbHas paboTa 2 o Temam «MeTamib» u Poccuiickas anexkTpoHHas
«Hemeraiutbn» mkoJa, f knace, Yuu.py
29 | Heopranuueckue 1 OpraHM4eckre KUCIOTHI.
Heopranmueckue u opraHn4eckre OCHOBAHUS
30 | AmdoTtepHbIe HEOpPraHUYECKHE U OPraHUYECKHe https://doc.fipi.ru/otkrytyy-
coennHeHus. [ eHeTHUeCKas CBsI3b HEOPTaHMUECKUX U bank-zadaniy-dlya-
OpPTraHUYECKUX BEIICCTB otsenki-
yestestvennonauchnoy-
gramotnosti
31 | Ponb xumMuu B 00€CIIEYeHHUH KOOI HYECKOM, https://doc.fipi.ru/otkrytyy-
SHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, Pa3BUTHH bank-zadaniy-dlya-
MEIUIINHBI otsenki-
yestestvennonauchnoy-
gramotnosti/
32 | IIpencraBnenus 06 0OMIMX HAYYHBIX TPHHIIUIIAX https://doc.fipi.ru/otkrytyy-

MMPOMBIINIJICHHOI'O ITOJTYUCHUA BaXHEHUIITHX BEUICCTB

bank-zadaniy-dlya-
otsenki-




yestestvennonauchnoy-
gramotnosti

33

YemoBek B MHUPE BEIIECTB U MaTCpUaIOB

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti

34

XuUMHA U 310pPOBbE YEIOBEKA

https://doc.fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti/

OBIIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME
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