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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTerudl pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydYeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepxkaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpIIAIONINM ATAllOM pPEaNTH3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, TPUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
o0miero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KU3HU OOLIECTBA, a TAKXKeE C Y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJTOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudeckasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HAaHMW U3 OOILIEH XMMMM) U OpraHn4deckol Xxumuu. GopMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuyrnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OO0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuana U OO0YyCJIOBIIEHA HCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWK Ha
OTIPENICTIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIEeCTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJydaroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUNW Marepuanl Hu
(haKTOJIOTHYECKNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYecKass XUMUs» O0yJaIOIUMCS MPEIOCTABISIETCS BO3MOXXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIMIETEOPETHYECKUX M METOJOJOTHYECKUX TTO3UIIHH,
IIyO)Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOr0 3aKoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wum 11 KiaccoB aiieMEHTaMHM  COJACPKAHUS, HMEIOUIMMHU
KyJIbTYpOJIOTHYECKUA W TIPUKIAJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHUMHUW C JPYrMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABATEIbHOW U
MPAKTUYECKOW JEATEeILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XUMHECH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PMIOCOPCKUX HACH, TaKUX Kak:
MaTepHuaabHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B murane perneHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPXKaHUS U TOCTPOEHUS
mpeaMeTa MmperycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX



0a30Boe 3HAUEHUE JUTSI PA3IMYHBIX BHJIOB JIESTEIBHOCTH: PELICHUs TPOoOIeM, MONCKa, aHaIn3a |
o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npenoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero oOmero oOpa3oBaHUS, TPU ONPEACICHHH COACPIKATEIHbHOU
XapaKTepUCTUKH IeNiell H3ydeHHsl MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3Ha&Tcs (POpMHUpOBAaHME OCHOB XHMHUYECKOM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIHOCTH YEeNOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUsS NpenMmera «XuMHs» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:
(dhopMupOBaHUE CUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIIEH COCTaBJISAIONIEH €CTeCTBEHHO-
HAyYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOW JIeKAT KIIFOYEBHIC MOHATHS, (yHIaMEHTaJIbHBIE
3aKOHBI W TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKHW, YCBOCHHE W TIOHMMAaHWE CYITHOCTH
JTOCTYIHBIX 0000IIEeHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HWCTOpHEH WX
Pa3BUTHS U CTAHOBJICHUS;
dbopMupoBaHHE W pa3BUTHE TMPEICTABICHUI O HAYYHBIX METOJAX ITO3HAHHUS BEIIECTB U
XAMUYECKAX PEaKIni, HEOOXOJWMBIX Uil MPUOOPETEHUST YMEHHH OPHEHTHPOBATHCS B MHpE
BEIIECTB M XHUMHUYECKHX SIBJICHHW, HWMEIOIIUX MECTO B TIPUPOJAE, B TMPAKTHYECKOW U
MMOBCEIHEBHOMN JKU3HH;
pa3sBUTHE YMEHUH M CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHMEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsny c 3tumMm, coaepxkarenbHas XapakTepUCTUKa LeJIed U 3a/1a4 U3y4eHUs IpeaMeTa B
IIporpamMMme 1Mo XMMHHU YyTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cHUCTeMe cpeaHero oouiero oOpazoBanus. CerojHss B NPENOJAaBAHUU XUMUU B OoJbIIeH
CTENIEHU OTHAETCA NPEANOYTEHUE IPAKTUYECKOH KOMIIOHEHTE CoJepXkaHus oOydeHus,
OPUEHTUPOBAHHONM Ha MOAIOTOBKY BBIIYCKHUKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3aluy,
BJIQJICIOIIEr0 HE HAOOpOM 3HaHMM, a (PyHKUMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CHOCOOAMU U
YMEHUSMHU aKTHUBHOT'O IOJIYYEHHs 3HAHUM U NPUMEHEHUS UX B PEAJbHOM KU3HM JUIsl peIeHUs
IIPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM pM uH3ydeHMM @peaMera «XUMHs» JIOMHHUpPYIOIIEe 3HaueHHUe
IpUOOPETAIOT TAKKUE LENIU U 3a/1a4H, KaK:

ajanTauus oOyyaromuxcs K  YCIOBMSM — JUHAMUYHO  pa3BUBAIOLIETOoCs  MHUPA,
(dbopMuUpOBaHME MHTEIUIEKTYaJlbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30OBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEJIBHOMY HPUHATHIO TIPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JEATEILHOCTH: peLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIIMHA YKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;



pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSAMH, UCTIOIB30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpIKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOJIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyYarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pElIeHUH TIJI00AJIbHBIX MNpoOJieM  PaIMOHAIBHOIO
MIPUPOJIOTIONIF30BAHNS, TOMOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0OPOBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIF30BAHMS MOJYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIUSX, CBA3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaIMEeTHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX JJIST M3YUEHUS XHMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 0 OpOUTaIsIM B aromMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DneKkTpoHHask KOH(UTYpaIus aTOMOB.

[lepnognueckuit 3axkoH u Ilepmoguueckass cucremMa XumMudeckux smeMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHOM TEOpHUEll CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBSA3b. BuUABI XMMHUECKOW CBSI3U (KOBaJeHTHAs
HEeMnoJIIpHas U TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajgeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. IOHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

ITonsTHE O AMCHIEpCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PACTBOPE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHknaTypa HEOpraHWYECKHUX
BEIIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKUX BEIECTB, NPUHAMICKANUX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXPAHEHMsI MACChHI BEILECTB, 3aKOH COXPAHECHMsI U IIPEBPAILICHUS
SHEPrUH IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. OOpaTHMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. (PaKTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHUS.
[Tpuanun Jle [larense.

OnexrponuTtnueckas aucconuanus. CuibHble M ciadble 31eKTpoiuTbl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 1EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METOJAbl M3Yy4YEHHUS BEUIECTB U UX IPEBPALLECHUI: JIEMOHCTPALMS
tabmun «llepuonmueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa», u3ydeHue
Mojieleldl KpUCTAUIMYECKUX peIETOK, HaOMI0JACHWE U OIMCaHMe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJAa B MPHUCYTCTBUHM KaTalu3aTopa,
OIIPENEJICHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLIUM».

Pacuérnbie 3amaun.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKHUX PEAKLU, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATUS «MACCOBAast OJISl BEIIECTBAY.



Heoprannuyeckasi Xumus

Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoit cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOGHHOCTH CTpoeHHs aroMoB. dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIHUS HEMETAIUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTEHOB, cepbl, a3oTa, Qocdopa,
yIJIepo/ia U KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX COCIMHEHUH.

Mertamel. [lonoxenue metamioB B [leproauyeckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImue
¢uznueckue cpoictBa MeTaiyioB. CIulaBbl METAIOB. DJIEKTPOXMMHUYECKUN psAJl HANPSDKEHUN
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWil, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crnoco6bl Noay4eHnus MeTamuioB. IIpruMenenne MeTamioB B ObITY U TEXHUKE.

DOKCHEepUMEHTAIBHBIE METOJbl HW3YYEHUS BEIIECTB M WX NPEBPAIICHHUN: W3YYCHHE
KoJuleKuuu «MeTayuibl M CIUTaBbI», OOpPa3IlOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTATHHBIX
3a7a4, HaOMIOACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIO0Yed, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIlECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuun B 006ecTiedeHHH YKOJOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTuM MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB M XUMHYECKHX
peaKuu.

[IpencraBnenuss 00 OOMKMX HayyHBIX MPUHLHUIAX [POMBIIUICHHOTO TOJXy4eHUs
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHBIE MaTepuajbl, KpPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMHUs ¥ 3[I0pOBbE 4YEJIOBEKA: NpPaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEnapaTosB,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCIOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU I OTJENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAay4HbIH (DakT, THUIIOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KilacCupUKalus,  TMEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, (GU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
[IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaJIOB, IEKTPOHHASI MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHS» JOCTHTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU TPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPABCTBEHHOIO CTAHOBIJIEHUS
JIMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIBHOCTHU MPH CO3/1aHUM YY€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YYEOHOM eATENbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIleccy TBOpYECTBA B OOJACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOI0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOUIEM aHaIU3e
nH(OpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OIIEHHUBATH CBOE IMOBEICHHUE W TOCTYNKH CBOUX TOBAPHUIIEH C TO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMS [IEHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
MOBEJICHUSI B CUTYAITUSIX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUS TOCJEACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJEHUS aKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTUX BUIAX JIEATEITLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEHHIO MpodeccHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00I11IeCcTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE IPUPOTHON U COLIUATIBLHOM CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUSI TPOTHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTHMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U IPEJOTBPpAIIATh HUX;

HaJIW4Ydsl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOW U COIIMATBHOM MPAKTUKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UACOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHeNUUKA XUMUHM KaK HayKH, OCO3HaHHUA €€ poilu B (HOPMHUPOBAHHUH
paIMOHAIBFHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU [IEJI0CTHOTO MPEJICTaBICHHSI 00 OKpYKaIOIIEM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKO, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTieYeHnH YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KaXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II0O3HAHUS,
HCII0JIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BaTh XUMUUYECKUE 3HAHUS JUIsl PEeLIeHUs TpodiieM
B pEaJIbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMM 10O XWMHHM B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iMuHbIX cdepax mpodeccuoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpemHero o0miero oopazoBaHus BKIIIOYAOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMMXCSA MEXIUCIUIUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerpuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHsl, SBJICHUE, MPOLIECC, CHUCTeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHbIC), obecreunBaronie (opMUpOBaHKHE (YHKIIMOHAIBHONM TPaMOTHOCTH H
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS ~ KCIOJb30BaTh  OCBOEHHBICE  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBATh W aKTyadU3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHUM MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIIEISTH
XapakTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIINi;

yCTaHABIUBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXK]y U3y9aeMbIMU SBICHUSIMH;



CTPOUTb JIOTUYECKUE PpACCYXACHMSI (MHIAYKTUBHBIEC, JAECAyKTUBHbIE, II0 aHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B IPOLIECCE MO3HAHUS, HUCIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peaknuu — TPU pPEIICHHH YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NIPUMEHATh Ha3BaHHbIE MOJEIbHBIE IMPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

¢bopMmynupoBaTh LE€IM M 33Ja4d  HUCCIEJOBAHHUS, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (OopMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
AKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJIOM IMpOIlecca, CaMOCTOSTENbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpHOOpEeTaTh OMBIT YYEHUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B MTO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMALMIO DPA3IUYHBIX BUAOB U (OPM MpEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIMYHblE METOJbl IPU IOUCKE M OTOOpe
uHbOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO TUIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHbIX HOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopMaluel: NPUMEHATh MeEXIpeAMeTHble ((pU3MUEeCKue W MaTeMaTH4ecKue) 3HAKU MU
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBgiiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMBbl B XOJ€ AMAJIOra W/WIHM JTUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3EeHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TMPH BBINOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHU MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTABHbIMU 1€ CTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeOoOXOJAUMOCTH KOPPEKTHPOBATh



IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YUYEOHBIX M MCCIEOBATENbCKUX 33734,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyUYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH [JEATEJIbHOCTH HAa OCHOBE CaMOaHaIM3a MU
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass u HEOpraHuyeckas XUMUsD»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KApTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOW MIJis
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI XAMHYECKHX  PEaKIUid, pacTBOpP, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peaklHH, XHUMHYEeCKOE€ paBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHMS M NPEBPALICHUS] YHEPIUU NPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE IMMOHUMAHMSI MNPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(akToNOrMuecKue CBeJIEHUsI O CBOWCTBAX, COCTaBe, MOJIYYEHUH U 0€30MacHOM HCIHOJb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPHU OMHCAHUU HEOPTaHUYECKHX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHUU HCHOJIB30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
dbopMyn BelIIECTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHalbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbli ras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX Pa3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJeHTHAsI, HIOHHAS,
MeTaJTnyeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAITUYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAICKHOCTh HEOPTraHHUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUIBI, COJIH);



chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICI Tiepuoanyeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €TI0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuoos [lepuoauueckoii cuctemMbl XuMudeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY», «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

COPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KIacCU(UUMPOBATh XMMHMUYECKUE PEAKIMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMM COCTABIIATh YPaBHEHUS PEaKUil pa3IU4HbIX TUIIOB, MOJTHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HaBaTh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKIItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHUH XapakTepHU30BaTb XWMHUYECKHE IMPOILIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
npejcTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C MCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLIECTB, IPEBPAILCHUS U COXPAHEHUS SJHEPTUU;

chOpMUPOBAHHOCTh YMEHUI COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
1a00paTOpPHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEeHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKHUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHue TeEpOKCHJIAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpeAeTeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHUYECKOW pEaKlMu, peakiM¥M HMOHHOro oOMeHa, KayeCTBEHHbIE DPEaKIUU Ha
cynbdar-, kapboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHHKHU
0€301MaCcHOCTH NPH 0OpaIlleHUH C BEIECTBAMHU U JJAOOPATOPHBIM 000PYJI0BAHUEM, NTPEJICTABIISATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAIM3MPOBATH XHUMHUYECKYIO HH(OpMaLuIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccOBOMl KOMMyHMKaluu, VHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEAICHHUS B OBITY U TPYHOBOH JEATENbHOCTM B LEISAX COXPAHEHMsI CBOETO 3/10pPOBbS U
OKpY’Karolllell MPUPOJHOM cpenibl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILECHUS U IPEJOTBPALICHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHN3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins s 3anucu xuMuyeckux Gopmyi.



<

AN NI NERN

Ilnan padbomot c ooapennvimu demovmu
HpOBeI[eHI/Ie TECT MCTOIOHK, TGCTOB-OHpOCHI/IKOB, TpeHI/IHFOB, JTUATrHOCTUK II0 BBIABICHHUIO

CTENEHU OJJAPEHHOCTH, YPOBHS Pa3BUTHUSI UHTEIIEKTYAIbHBIX BO3MOXXHOCTEN yJallluXCsl
Obecnieuenne uWHAMBUAYyanu3auuy, auddepeHunanuu y4eOHOW HArpy3Kd ydYalIuxcsi B
3aBHCHUMOCTH OT YPOBHSI Pa3BUTHS UX MMO3HABATEIBHOM c(pepbl, MBICTUTEIHHBIX IPOIIECCOB.
VYyacTue MKOJIBHUKOB B IIPEAMETHON MIKOJIBHOM M pAaHOHHOM OJIMMIINAJE, KOHKYpCax
Opranu3zaiys KOHCY/IbTAallUN, JOTIOJTHUTEIbHBIX 3aHATUH /111 MOTUBUPOBAHHBIX yUYaIIUXCS
TecroBble 3ananus B popme EI'D

[locemienne ypoKOB yuuTENEH-IIPEAMETHUKOB C LIENbIO BBISIBICHUS [IPUEMOB Pa3HOYPOBHEBOTO
o0OyueHus Ha ypoKax

Ilnan pabomul ¢ neycnegarouiumu oemopmu
[TpoBenenne BXOHOTO KOHTPOJIHHOTO Cpe3a 3HAHHM ydalIuxcsl Kiacca 1Mo OCHOBHBIM pa3jesiaM

y4eOHOT0 MaTepuaia MpeablayluX JeT 00ydeHHUs.

a) Onpenenenue (HakKTHIECKOTO YPOBHS 3HAHUH JCTEH.

0) BrisiBneHue B 3HaHUSIX YIEHUKOB IPOOETIOB, KOTOPbIE TPEOYIOT JINKBUAALINH.

YcTaHoBlieHHEe NMPUYHMH OTCTAaBaHUS CIIA0OYCIIEBAIOMIMX yJallluXcsl yepe3 Oecedbl ¢ KIACCHBIM
PYKOBOJIUTENIEM, POAUTEISIMH U, 003aTeNIbHO, B X0/Ie Oece/ibl C CaMUM PEOEHKOM.
JIMKBUIMpPOBATH MPOOEIBI B 3HAHUAX, BHISIBICHHBIE B XOJIe¢ KOHTPOJBHBIX PadOT, MOCIE Yero
MPOBECTH MOBTOPHBIN KOHTPOJIb 3HAHUH.

Ucnonb3ys auddepeHurnpoBaHHbIA MOAX0J MPU OpraHU3alMKd CaMOCTOSITENbHON paboThl Ha
ypOKe, BKIII0YaTh MOCUJIbHBIEC HHIWBHIyalIbHbIE 3aJaHHs CIa00yCIEeBAIOIIEMY YUCHHKY.
Hcnonp30Bath HA ypoKax pa3MdHbIC BUABI ONpoca (YCTHBIM, MUChMEHHBIN, HHANBUIYATHHBIN 1
Ip.) JUisl OOBEKTUBHOCTH PE3YJIbTATA.

PerynsipHo M cucreMaTHdyeckd OMNpAIIMBaTh, aHAIU3UPYS U (PUKCUPYS YCBOEHHUE JEThMHU
MaTepuasa CBOEBPEMEHHO, HE JI0MYCKas HaKOIJICHUsI MPOOeIoB B 3HAHUSIX

[TocTaBUTHh B MI3BECTHOCTH HEMOCPEACTBEHHO POJUTENCH YUeHUKAa O HU3KOM yCIIeBaeMOCTH, €CIIU
HaOJI0JaeTCsl HU3Kas yCIIeBa€MOCTb.

[IpoBoUTH TOTIOTHUTENBHBIE (MHAUBUIYaIbHBIC) 3aHATHUS Ui c1a00yCIEBAIOLIUX.

Yuuth feTeil HaBbIKaM CaMOCTOSITENILHOM paboOThI



TEMATHYECKOE IINTAHUPOBAHHUE

11 KITIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudgposbie)
n/ pa3aeyioB M TeM Koutpoasn | IIpakTnueck
n NporpaMmmasl Beero ble padoThI ue padoTsl obpasoparebu
ble pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH
11 u Ilepnoanueckas 3
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue BenecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Paznea 2. Heoprannyeckasi XuMus
2.1 Mertanibl
2.2 Hemeranms 1
CBs3b HEOPraHUYECKUX
2.3 Y OPTaHUYECKUX 2
BEIIECTB
Paznena 3. XuMus 1 ;KU3HL
3.1 XUMHUSA U )KU3Hb 4
OBILEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoaunyecTBO 9YacoB 3 N
JIEKTPOHHBIE IU(PPOBHIE
Ne Kourpoan | Ilpakruue | [ara
Tema ypoka o0pa3oBaTejibHbIE
n/n Bcero HbIEe cKHe H3yYeHUs
pecypchl
padoTsbI padoThI
XUMUYECKUH 351eMEHT. ATOM. DJIEKTPOHHAs bubnnorexa [JOK
1 1
KOH(UTypaIus aToMOB https://m.edsoo.ru/7f41837c
Ilepnonnueckuii 3axoH u Ilepuoandeckas cucreMa
9 P 1 I/II) M 1 bubmmorekxa [IOK
xumudeckux sneMenToB J[. 1. MenngeneeBa, ux
y y ’ https://m.edsoo.ru/7f41837¢
CBSI3b C COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX
3JIEMEHTOB U MX COEQUHEHNH 110 IPYIIIaM 1
3 3 Py 1 bu6mmoreka [IOK
nepuogaM. 3HaueHHe IIEPUOINYECKOr0 3aKOHA U
P p https://m.edso0.ru/7f41837c
CHUCTEMBI XUMHUUYECKHX djieMenToB /.M. MenneneeBa
B Pa3BUTUHU HAYKH
Crpoenune BeniecTBa. XUMHYECKaAs CBSI3b, €€ BUDI;
4 p 5 . 1 bu6mmoreka [JOK
MEXaHU3MbI 00Pa30BaHUsI KOBAJIEHTHON CBSI3U.
P https://m.edso0.ru/7f41837c
Bonopoanas cBs3b
BaneHTHOCTBE. DIEKTPOOTPHIIATEILHOCTE. CTEEHD
5 B POOTP 1 bu6mmoreka [JOK
OKHucieHHs. BelecTBa MOJIEKYIIPHOIO U
YAp https://m.edso0.ru/7f41837c
HEMOJIEKYJISIPHOTO CTPOCHHUS
ITousiTre 0 AUCIIEPCHBIX cucTeMax. VICTUHHBIE U
5 P M 1 bubmuoreka [JOK
KOJUIOMAHEIE pacTBOPEL. MaccoBast 10JIs BEIIECTBA B
P P https://m.edsoo.ru/7f41837c
pacTBope
Knaccudukaiusg 1 HOMEHKIaTypa HEOPraHMYECKUX
7 ¢ _, P P 1 bubnmuoreka [JOK
coeqnHeHnH. I eHeTHUeCKas CBI3b HEOPraHUUECKUX
P https://m.edsoo.ru/7f41837¢c
BEILIECTB, PA3JINYHBIX KJIACCOB
8 Knaccugukanus XuMHUECKUX peakluii B 1 bubnuorexa [IOK

HeOpFaHI/I‘ICCKOf/'I u OpFaHHQCCKOﬁ XUMHUHU. 3aKOH

https://m.edsoo.ru/7f41837¢c
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COXPAaHCHHUA MACChI BEHIECCTB, 3dKOH COXPAHCHUSA U
MMpEeBpaliCHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakium.

bubmuoreka [JOK

o XUMHUYECKOE PABHOBECHE https://m.edsoo.ru/7f41837c
10 Ipaxmuuecxas paboma Ne 1. « Brusnue pazniuinvix bubnuorexa [JOK
(axmopoe na cKopocmv XUMU4eCKOU PeaKyuiLy https://m.edsoo.ru/7f41837c
DneKTpoauTHIecKas auccoruanus. [loasatue o
11 BOJIopoiHOM moka3zatese (PH) pactBopa. Peakiuun bubnuoreka [JOK
HMOHHOTO 00MeHa. ['MIposin3 opraHndecKux u https://m.edsoo.ru/7f41837c
HEOPraHMYECKHUX BEIICCTB
OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
12 [Tonsatue 06 snekTpom3e paCHJ'IaBOBl:I)/I paISTBOPOB Bubnuorexa LIOK
5 https://m.edsoo.ru/7f41837c
coJiei
bu6moreka [IOK
13 Kontposbias pagora Nel https://m.edsoo.ru/7f41837c
«TeopeTrnyeckue 0CHOBbI XMMHU»
Mertannel, ux noJsioxxenue B [leproauueckoi
14 cucTeMe XuMu4deckux ayemenToB J[. 1. MennaeneeBa bu6mmoreka [IOK
1 0COOCHHOCTH CTpOCHHs aToMOB. O01He https://m.edsoo.ru/7f41837c
(dbuznyeckue cBOMCTBa METAIIOB
CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Psif bubnuoreka [JOK
15 .
HAIPSHKCHUIH META/LUIOB https://m.edsoo.ru/7f41837c
XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJIOB
16 (HATpHA, KWK, KAJIBIIMA, MarHui, aJFOMUHHAN) U UX bubmorexa LIOK
L ’ ’ https://m.edsoo.ru/7f41837¢
COeIMHEHU N
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX bu6mmoreka [JOK
COeTMHEHUI https://m.edsoo.ru/7f41837c
18 XHMHYECKHE CBOMCTBA IIUHKA, XKEJI€3a U UX bu6mmoreka [JOK
COEIMHEHUI https://m.edsoo.ru/7f41837c
19 Ipakmuyeckas paboma Ne 2. "Pewenue bubnuorexa [IOK

IKCNEePUMEHMANbHBIX 3a0ay no meme « Memannvl»"

https://m.edsoo.ru/7f41837¢c
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Hemerannsl, ux nonoxxenue B [lepuoanueckon

bubmuoreka [JOK
20 .UM
CUCTEME XMMHYECKUX JIEMEHTOB /| eHjiesieeBa https://m.eds0o.ru/7f41837¢
1 0COOCHHOCTH CTPOCHHUS aTOMOB
®duznyecKue CBOMCTBa HEMETAIIOB. AJIJIOTPO
21 HGI;\I/[:TL;JI;:B (HBa II;I :Ii/IeHel\I/I(I/ITCJIOH 0B a cg :Ip - Bubnuotexa LIOK
prvep POAa, CEpEL https://m.edsoo.ru/7f41837¢
docdopa u yriaeponaa)
29 XHAMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U UX bubnuorexa [JOK
COCTMHEHHI https://m.edsoo.ru/7f41837c
23 XuMHYecKue cBOWCTBa a30Ta, (pocodpa u ux bubnuorexa [JOK
COeTMHEHHI https://m.edsoo.ru/7f41837c
24 XHAMHUYECKUE CBOMCTBA yIiIepoJa, KPEMHUS U UX bubnnorexa [JOK
COCIIMHEHNI https://m.edsoo.ru/7f41837c
o5 [IpuMeHeHne Ba)XHENIINX HEMETAIUIOB M UX bubnuoreka [IOK
COCIIMHEHNI https://m.edsoo.ru/7f41837c
O060061IeHre U cucTeMaTu3als 3HaHu| 10 TeMe
26 «HeM]:TaIJ{;J/IH)II: II;II);[‘II/I:ICJ;[;I/I: i’; ; aiit;m; N Bubnuorexa LIOK
’ . M . https://m.edso0.ru/7f41837¢c
XMUMHUYECKUX PEaKIUN U TEPMOXUMUYECKUE PACUETHI
1] 0 Ne 3. «P
2| oxenepunenmannes savat no meve biorera LIOK
JIbHD
. P . https://m.edsoo.ru/7f41837c
'Hememarnnvt"»
bu6mmoreka [JOK
28 K o6ora Ne2
ONTPOTLHAN paboTa A2 https://m.edsoo.ru/7f41837c
«Metanbsp 1 «Hemeraibp
29 Heopranunueckue u opraHnuecKue KUCIOTHI. bubnunoreka [JOK
Heopranudeckue v opraHn4eckre OCHOBaHHMS https://m.edsoo.ru/7f41837c
Am
| e L
A ] P https://m.edsoo.ru/7f41837¢c
Y OPTraHUYECKUX BEIIECTB
P 0 7
OJIb XUMUU B (1 ecnequH% 9KOJIOTHUYECKOH, BuGmorexa 1IOK
31 SHEPreTHYeCKON U MUIIEBOI 0€30MacHOCTH,

Pa3BUTHUHN MCIUTTUHBI

https://m.edsoo.ru/7f41837¢c
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39 [IpencraBnenus 06 oOMUX HAYYHBIX TPUHITUIIAX 1 bubnuorexa [JOK
MPOMBIIIUICHHOTO MOJYYSHHs BKHEHIIINX BEICCTB https://m.edsoo.ru/7f41837c
33 YenoBek B MUpPE BEIIECTB U MAaTEPHAJIOB 1 brbmorexa OK
pe Bet P https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
34 X 1
VML 1 3A10POBRE Herlopera https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Xumus, 11 kmace/ T'abpuensia O.C., OO1mEecTBO ¢ OTpaHHYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; Akmonepnoe obmectBo «M3narensctBo «lIpocBemienuex»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Beenute 1. O.C.I'abpuensH, I'.I'.JIbicoBa «Xumus Meroanueckoe nocodue — 0a30Bblil ypOBEHbY
- M.: ipoda 2022 ron.

2. O.C.I'abpuensa, N.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3aJa4ax, ynpaxHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KouTposabHbie 1
MpOBEpPOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HacronpHas kHUra s
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.T'.JIpicoBa, A.I'.Brenenckas «Xumus 11 xnacc: HactonbHast kaura asis
yuurtens». Yacts 2 — M.: [Ipoda, 2022 ros.

6. O.C.I'abpuensn, I[1.B.Pemetos, N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenuncoBa «Xumus 11 kiacc noypounsle miansl o yueouuky O.C.["abpuensina,
I".I".JIercoBoi» - Bonrorpam Yuurens 2018ro.

8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuenss, N.I".ocTpoyMOB « XMMHUYECKHI SKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. —2019 roa.

HUDPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POIII

Brenqute _ Bemuremannsichttp:// www.chemnet.ru ["'azera «Xumus» u cailT maist yaurtens «5
Uy Ha YPOK XHUMHUI

http://him.1september.ru Equnas komnexus LIOP: [IpenMeTHas KoJuteKus « XUMUS)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumusi. Komteknust Poccuiickoro o6meo0pa3oBaTebHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickas oauMnuaa MIKOIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranuueckasi XuMus: 31€KTPOHHBINA y4EOHUK ISl CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

http://www.chemistry.ru JlucraHIIMOHHAS OJUMITHA/IA [T0 XMMHUH: TEJIEKOMMYHHKAIIMOHHBIN
00pa3oBaTeNIbHBIN MPOCKT



