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MHNOACHUTEJIbBHASA 3ATINCKA

[IporpamMma 1o XMMHM Ha ypOBHE CpelHEro oo1iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparumy,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUS (enepalibHOil 00pa3oBaTeNbHOM MPOrpamMMbl CPEIHETO
obmero o6pazoBanusa (POIl COO), mpencraBieHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTenbHBIX opraHu3anusx Poccuiickoii @enepanun, peaan3yronnx OCHOBHbIC
oOpa3oBaTeNbHbIC MPOrpaMMbI, 1 OCHOBHBIX MOJIOKEHUI «CTpaTeruy pa3BUTHSI BOCTIMTAHHS B
Poccuiickoit @eaepannu Ha nepuon 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3paboTKe MpOorpamMMbl 10 XUMUH, K ONIPEAENICHUIO 0011Iel cTpaTeruu
0o0y4eHHsl, BOCOUTAHUS M PAa3BUTHUS OOYUAIOIIMUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa « XUMHUSD»
st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBWIM KOHIeNTyanbHbIe Tonoxenuss @PI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH II€JIEH, COepIKaHus, pe3yIbTaTOB 0Oy4YeHHUs U TpeOOBaHUI K YPOBHIO
IIOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJYy4aeMO€ BBITYCKHUKaMU  00IIe00pa3oBaTenbHOM
OpraHu3allM, SIBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM 3TallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LIETIOCTHOM CUCTEME XUMUYECKOr0o 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHMs 3aKOHOB MPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHHS M O0IIEH KyJIbTYphl YellOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U IMPHUPOTHON Cpene.
Peammsyercs xumudeckoe oOpa3oBaHHWE OOydYalOUIMXCS Ha YpOBHE CpexHero oOmiero
o0Opa3oBaHMs CpeICTBAMU YUeOHOTo mpeameTa «XUMHUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
ofpejieNieHbl B MpOrpaMMe MO XUMHH ¢ y4y€TOM crenupuKd HAayKd XHMUHU, €€ 3HaueHUus B
NO3HAHUU TPUPOIBI U B MaTE€pHUAIbHOM XKM3HM OOILIECTBA, a TaKXKe C y4y€TOM OOLIMX Lened u
IOPUHLIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIIero
obpazoBanus B Poccuiickoii @eneparum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYI0 POJb B COBPEMEHHOM
[UBUJIN3AIMH, B CO3aHUU HOBOW 0a3zbl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOMl BKIaja B
(hopMHUpOBaHKE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE IEIOCTHOTO MPEACTABICHUS
00 OKpY’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS B XUMHUH Ha
OCHOBE NOHMMAaHUsS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHUS B3aWMOCBS3U
MEXy CTPOCHUEM BEIECTB, UX CBOUCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMOMN
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TpyZa M KH3HU KaXKIOro
yieHa oOmiectBa. CoBpeMeHHass XHMMHUS KaKk HayKa co3ujaTelibHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HampaBieHa Ha pELIeHHE TIJI00aJbHBIX MpOoOJeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, YJHEPTCTUUYECKOM, MTUIIIEBON, IKOJIOTUIESCKON OE30MTACHOCTH U OXPaHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOHIMMHM LENSIMH M HPUHLMIAMU CpPEeIHEro o0Iiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30Bblii YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATrOTOBKY OOYyYarOMIMXCs, HEOOXOAMMYIO UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb COLMYMa,
IPOAOKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHEII.



CocraBnsiomuMu  npeaMera «XUMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XMMHHU (C BKJIIOUEHHEM
3HaHUN M3 OOIIEeH XMMHH) U OpraHMYecKor XuMuH. PopMHUpOBaHWE TAaHHOW CHCTEMbI 3HAHUN
Opyd M3Y4YEHHUHU TMpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOTo00pasus
BELIECTB Ha OCHOBE OOLINX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa conepxkanus KypcoB — «Opranndeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMH» chopMHpOBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0Aa K M3yUYEHHUIO
yuyeOHOro Martepuasa M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEeACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUECKOM TEOPUH CTPOCHMSI OpPraHMYEeCKHX COENMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILECTBAaX HAalOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH AKTUBHBIX COEIMHEHHWHA. B Kypce OpraHm4eckoil XUMHU TOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHs MEpBOHAYAJbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO YpPOBHS pPaccMaTpUBACTCS
U3YYECHHbIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuail u
(hakTONOrMUECKUe CBEICHUS O BEIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XUMHUs» O00y4arOIIUMCS MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUYECKUX W METOAOJIOTUYECKHX ITO3UIHH,
rIy0XKe TMOHSATh HUCTOPUYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT obOoOmiaroeil 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHUM O BaXHEHMIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAaX U
IPUMEHEHNH, a TAaKKE 0 XUMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aieMeHTaMU  COJAEpXKaHUS, HWMEIOIIUMU
KyJbTYPOJIOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
NPaKTUYECKOH NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHSATH €€ NI MOTMOJIHEHHs 3HAaHUM, pelieHus
MHTEIJIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3aad. B 1einoM conepkanue
y4eOHOTO TpeaMeTa « XUMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMupoOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTaHMYECKOro MHUpa, 00YCIOBICHHOCTh CBOHCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pElIeHHs NPOTHUBOPEUYUH MEXKTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUHM JKOJOTHYECKHX MPOOJIeM, a Takke MpoljemM cOepexeHus
SHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAIIOB.

B nnane pemienus 3a1a4 BOCIUTaHNS, Pa3BUTHS U COLMATM3ALNMN 00yYatOLINXCs IPUHSATHIC
OpOrpaMMOil MO XUMHMM MOAXOAbl K ONPEECICHUI0 COAEpX aHUS M TOCTPOEHUs IpeaMera
pelycMaTpuBalOT (OPMHUPOBAHUE YHHMBEPCATIbHBIX YUYEOHBIX JAEUCTBUN, HMMerolux 0a3oBoe
3HAUEHUE [UIsI PA3NIUYHBIX BHJIOB JEATEIbHOCTH: pPEIICHUs MpoOieM, MOHCKa, aHanmu3a u



o0paboTkn uH(pOpMaAIMK, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJICIOBATEIILCKOM JIeATeTLHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUW XUMHHU.

B npakTrke npemnoiaBaHus XUMHUH KaKk Ha YPOBHE OCHOBHOTO OOITIET0 00pa30BaHMs, TaK H
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPH OMPEEIICHUN COJAEPKATEIBHON XapaKTepUCTUKN
Henel W3ydeHHus IpelMeTa HampaBlIeHHEM IEePBOCTEIIEHHOW 3HAYMMOCTH TPaJIUIMOHHO
npu3HaéTess  (OPMHUPOBAHHE OCHOB XHUMHUYECKOW HAyKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, PAKTUICCKOM IeATSITHHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMITOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONW TOUKH 3pEHHs] TaKOM MOJIXOJ K OINpeNeseHHI0 Leled H3yueHus
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IEISIMH H3y4YeHUsl mpenMera «XuMHus» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

* (opMupoBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUN Kak BakHeillield cocTaBsiomeit
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIFOUEBHIE MOHSTHS,
(yHIaMEHTabHBIE 3aKOHBI M TCOPUHM XHMHHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIii, HEOOXOMUMBIX JUIsl TPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHPE BEIIECTB U XUMUYECKHX SBIICHUH, IMCIOIINX MECTO B MPUPOJIC, B IPAKTHUSCKON U
MTOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB MAESATENBHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e3011acHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJeil U 3a/a4 U3y4eHHus MpeaMeTa B
nporpaMMme 1o XMMHH YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTEMeE cpefHero o0miero oopazoBanus. CeroIHs B MPENOIaBaHUN XUMUU B OOJIbIIICH CTETICHU
oTIa€TCs MPEIOYTEHUE IPAKTHYECKON KOMIIOHEHTE COJIep KaHUs 00YUYeHUS, OPUCHTHPOBAHHON
Ha TOATOTOBKY BBIITYCKHHMKA OOIIIE00pa30BaTEIbHOM OpraHW3allluM, BIJIAJICIONIETO HE HA0OpOM
3HaHUN, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHHSIMH aKTHBHOTO
MOJTyYeHUs] 3HAHUH U IPUMEHEHUS MX B PEATbHOM KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3n ¢ oTHM TpH HM3y4YeHWM TpeaMeTa «XWMES» JOMHHUPYIOIIEE 3HAYCHHE
npUOOpETAIOT TaKUE LIeNU U 33/1a4H, Kak:

afanTtanus 00yJaromuxcs K yCJIOBUSIM IUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (POPMUPOBAHHE
UHTEIJICKTYallbHO Pa3BUTOM JUYHOCTH, TOTOBOH K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOy4yaromMXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
MMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIS PA3IMYHBIX BHUJIOB NEATEIHHOCTHU: PEIICHHS MIPOOIeM,
MOWCKa, aHaM3a W 00paboTKM WHPOpPMAIUH, HEOOXOIMMBIX IS TPUOOPETCHHS OIbBITa
JESTeNIbHOCTH, KOTOpasl 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHMMUH, a TaKxkKe JUIsl OLIEHKHU C
MO3UINI KOJIOTHYECKO 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OPraHM3M YeJIOBeKa U MPUPOJHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00ydJaronumxcs: CIOCOOHOCTH CaMOCTOSTENIbHO MpHOOpETaTh HOBBIE 3HAHUA 10 XUMHUU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUISI TOMCKA M aHAJIN3a Y4eOHOH 1 Hay4HO-NOMYJIAPHON HH(OpMAIIK XUMHYECKOTO
COJIEpKaHuUs;

(hopMHpoBaHHE U pa3BUTHE Y 00YYAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOJII0/1aTeIBHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPY TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00yUaromuxcst yOKIEHHOCTH B TyMaHUCTHYECKON HAIIPaBJICHHOCTH XHUMHH,
e€ BaXXHOW pOJIM B pEUIeHHM TJI00aNbHBIX MPOOJIEM pPAlMOHAIBHOIO MPHUPOAONOIb30BaAHNUS,
IIOTIOJTHEHUSl HHEPTeTHUECKUX PECYpCOB M COXPAHEHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0O0X0IMMOCTH OEpEeKHOTO OTHOIIECHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHOOPETEHUS
OTIBITA MCIIOJIb30BAHMSI TTOJTYYCHHBIX 3HAHUN JUTSI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yueGHOM maHe cpenHero obiiero oOpa3oBaHus npeaMmer «XuMHus» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MpeIMEeTHOI 06macTu «EcTecTBeHHO-HAYUHBIE IPEMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX JUIS U3YYCHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBanusi, coctaisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henenro), B 11 kimacce
— 34 ygaca (1 gac B HezeO).

HopmaruBHbie akThl 1 yueOHO- | Denepanbhblii 3akoH oT 29.12.2012 Ne 273-d3 «O6
METOIUYECKHE JOKYMEHTHI, Ha oOpa3zoBanuu B Poccuiickoit ®denepanumn» (B AeiicTByOLIECH
pelaKium);

®enepanbHbli 3ak0H oT 19.12.2023 Ne 618-d3 «O
BHeCeHUH u3MeHeHud B DenepanbHblii  3akoH  «O0
obpazoBanuu B Poccuiickoit Deaepanum»;

Ob6nacthoit 3akoH ot 14.11.2013 Ne 26-3C «O6
obpazoBanuu B PocToBckoit 00acTn» (C MU3MEHEHUSIMHA OT
07.11.2024);

IIpukas  MunucrepctBa  mpocBemeHus — Poccuiickoit
®enepannn oT 12.08.2022 Ne 732 «O BHECEHUU U3MEHEHUI
B (enepasibHbIl TOCYIapCTBEHHbIH 00pa30BaTENIbHBII
CTaHJApT CPeAHEro o0IIero o0pa3oBaHUs, YTBEPKICHHBII
npukazoM  MuHucTepcTBa  0o0pa3oBaHMsI U HAyKH
Poccuiickoit ®@enepaumn ot 17 mas 2012 r. Ne 413»
(3apeructpuponan 12.09.2022 Ne 70034);

IIpukas  MunucrepctBa  mpocsemeHus — Poccuiickoit
®enepamun oT 09.10.2024 Ne 704 "O BHECEHUN N3MEHEHHI
B HEKOTOpble NpUKa3bl MMHUCTEPCTBA MPOCBEIECHUS
Poccuiickoit ®enepauuu, Kacaromecs —(¢eaepaabHbIX
o0pa3oBaTeNbHBIX ~ HPOrpaMM  Ha4dalbHOIO  OOIIETro
00pa3zoBaHus, OCHOBHOTO 00111eT0 00pa30BaHUs U CPEIHETO
obmero obpazoBanus" (3apeructpupoBan 11.02.2025 Ne
81220)

OcHoBHas oOpa3oBaTesbHas MporpamMma CpeaHEero oo1ero
obpazoBanuss MBOVY «Jluneit Ne 13» na 2025 — 2026
yueOHbIii rof (mpukas ot 29.08.2025 Ne 302);

VY4eOHblit I1aH MYHUIUIIAJIBHOTO OIO/1)KETHOTO
o011e00pa3oBaTeIbHOrO yupexJIeHus ropoja PocroBa-Ha-
Hony «JIuueit Ne 13» na 2025-2026 yueOHnsblil roj (mpukas
o MBOY «JIuneit Ne 13» ot 29.08.2025 Ne 300);
Kanennapnsiii yue6nsblii rpapux MBOYVY «Jluneit Ne 13» Ha
2025 — 2026 yueOHbIi roa (mpuka3 mo MBOVY «Jlureii Ne

OCHOBaHUU KOTOPBIX
pa3paboTaHa Imporpamma




13» ot 22.08.2025 Ne 295);

Pa6ouast nporpamma Bocrimtanust MbOY «Jlumeit No 13»;
OenepanbHas 00pa3oBaTeNbHAS MPOrpaMMa IO MPEAMETY
Xumus cpeaHero oomero 0opa3oBanus (0a30BbIM YPOBEHB)
OO1ee KoaIM4eCTBO 4acoB B 1o, | B coorBercTBuu ¢ YuebueiM mranoM MBOYVY «JIuneit Ne
KOJIMYECTBO YaCOB B HEJIEITIO, 13» na 2025 — 2026 yueOHbI roa Ha U3ydeHUE JAaHHOTO
Kkypca B 2025 — 2026 yueObnom roxy orsogurcs 34 yaca (1
yac B Hexenmo). Ha ocHoBanmm KanmenmapHoro yueGHOTO
AAHHOTO Kyped B COOTBETCTBUI | 1) hyka MBOY «JInueit 13» (ITpukas ot 22.08.2025 Ne
C Y4COHBIM IIIAHOM JIHILIEs 295) ma 2025-2026 yueOnbii Tom B 11 «A» Kmacce
MpeycMOTpeHo 35 yacoBs, 1 yac oTBeJIeH Ha MOBTOPCHHUE.

IJIAaHUPYCMbIX Ha U3YUCHUC

COJEPKAHUE OBYYEHUA
11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMmudeckuit smeMeHT. AToMm. Smpo aroma, HW30TONBI. OJEKTpOHHAs 000JIOYKA.
DOHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacrpeneneHus: 3JIeKTPOHOB MO0 OpOUTAIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(QUTYpALUs aTOMOB.

[leprionuueckuii 3akoH u Ilepuogumueckas cucrtemMa XuMu4eckux sjemeHToB [ U.
MenpeneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIIIaM U MepuojiaM. 3HaueHHEe MEPUOINUECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHMYEcKass CBs3b. Buabl XHMHYECKOH CBs3U (KOBaJEeHTHas
HeToJIApHasi U MOJIsIpHAasi, MOHHAs, MeTaJIMueckas). MexaHu3Mbl 0Opa30BaHUS KOBAJEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTIOHOPHO-aKIENTOPHBIN). BomopoaHast cBsi3b. BaleHTHOCTS.
DneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemecTBa MOJEKYJIAPHOTO U HEMOJEKYJAPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTre o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHbBIE pacTBOPBL. MaccoBas 101
BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranudeckux coeuHeHuil. HomeHkiatypa HeopraHMueCKuX BEIEeCTB.
I'enernueckas CBsA3b HEOPraHUYECKUX BEUIECTB, IPUHAIIEKALIUX K Pa3IMUYHbBIM KJIacCaM.

Xumunyeckass peakuus. Knaccupukanus XUMUYECKHX peakUud B HEOPraHMYEeCKOW H
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUsSI MACCHI BEIECTB, 3aKOH COXPAaHEHUS U NPEBpAILCHUs
SHEPruM NPU XUMHUYECKUX PEAKLIUAX.

CKkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEaAKIHU.
Xumuyeckoe paBHoBecHe. DakTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [laTense.

Onextponutuyeckas auccoruanus. CuipHble M cinabble 37eKTpoauTsl. Cpeaa BOIHBIX
pacTBOpOB BEILECTB: KHUCIas, HEUTpaJlbHas, I11€JI0YHAsl.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH.



DKCIEPUMEHTAIbHBIE METOJbl M3YyUYEHMsI BEHIECTB M HMX IMPEBpPALICHUN: JEMOHCTpPALIMS
tabmun «lleproguyeckas cuctema xumuuyeckux sieMeHToB J[. M. MenpaeneeBa», u3yudeHue
MOJICJIE KPUCTAUIMUECKUX PEmETOK, HaOMI0IeHHe W ONMUCAaHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (Pa3NoKEeHHE IMEPOKCHAA BOJIOPOAAa B NPUCYTCTBHHM KaTalu3aTopa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIMU
MOHHOTO OOMeEHa), MPOBEICHHWE NPAKTHUECKON paboThl «BimsHue pa3nuyHbIX (AKTOPOB HA
CKOpPOCTh XUMHUYECKOW PEAKIIAN.

Pacuérneble 3amaumn.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKIIM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl ¢ UCMOJIBb30BAHUEM MTOHATHS «MACCOBAsI JA0JIS BELIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue HemeTtamioB B [lepruonnueckoii cucteMe XMMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0coOGHHOCTH CTpPOEHHUs aTOMOB. Du3MUYECKHE CBOICTBA HEMETAJLIOB.
AmToTponus HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphl, a30Ta, Qocdopa,
yTIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOIEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHMI ).

[IpuMeHeHNe Ba)KHEUIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. 1lonoxenue metaioB B lleprnoauyeckoi cucteMe XUMHUYECKUX 3€MEHTOB /JI.
H. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTajuioB. Obmiue
¢usnueckue cBoiicTBa MeTawioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKHA pAJ HAMpPsKEHUN
METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEWININX METAJUIOB (HATPHWM, Kalud, KaJbI[Ui, MarHuu,
ATIOMUHHM, IUHK, XPOM, HKeJIe30, MeJlb) U UX COSTUHEHHIA.

O6mmue criocoOb! moxy4yeHus: MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl H3YUY€HHUs BEHIECTB U MX MPEBPALICHUN: HN3yYCHHUE
KOJUIEKIIUU «MEeTaJlTbl U CIIJIaBbI», 00pa3I[0B HEMETAIIOB, PEIICHUE IKCTICPUMEHTAIIBHBIX 33714,
HAOJIO/IEHNE U OIMMCAaHWE JIEMOHCTPALMOHHBIX W JIaOOpAaTOPHBIX OMBITOB (B3aUMOJIEHCTBUE
TUAPOKCH/IA ATFOMUHHUS C PACTBOPaMU KUCJOT M LIEN0YEeH, KAUECTBEHHbIE PEAaKIIMM HA KaTUOHBI
METaJIJIOB).

Pacuérnbie 3amaun.

Pacuétsl Macchl BeliecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W1 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacYEThl Macchl (00bEMA, KOMMYECTBA
BEILECTBA) MPOJIYKTOB PEaKLUU, €CIU OJTHO U3 BEIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Ponp xuMuun B 0Oecie4eHNH SKOJIOTHIECKOM, SHEPTETHUECKON U MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeUUMHBL. [[OHSATHE O HAYYHBIX METO/1aX O3HAHUS BEUIECTB U XUMUYECKHUX PEAKIIHIL.

[IpencraBnenus 06 0OMKX HAYYHBIX TPUHIIMIIAX TPOMBIIIICHHOTO IMOYYCHHS BAXKHEUIITUX
BEILIECTB.

YenoBek B MHpEe BELIECTB W MaTEpPUATOB: BAXKHEHIINE CTPOUTEIbHBIE MATEpUAIbI,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepHalibl IJi1 SJIEKTPOHUKH,
HaHOMAaTepHAJIbl, OPTaHUYECKHE U MUHEPATIbHbIC yI0OpEHUS.

XuMHUA W 3I0POBbE YEJIOBEKA: MpPAaBUJIA HMCIIOJIb30BaHUSA JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOr0 HCIOIb30BaHUs PenapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKHU3HH.

MexnpeaMeTHBIE CBSI3H.



Peanuzanust MeXIpeIMETHBIX CBS3€H MpU U3yuyeHHH OOIIel M HEOPraHM4eCKOl XUMHUU B
11 xnacce oCylIeCTBIISIETCS YEpe3 UCIIOJIb30BAHNUE KaK OOIMX €CTECTBEHHO-HAYUHBIX NMOHSTHH,
TaK U MOHSTUMN, SBJISIOUINXCS CUCTEMHBIMU JJISL OTJIEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO111e ecTecTBEHHO-HAYUHbIE IOHATHS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPUS, AHAIIU3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJECINPOBAHHE,
U3MEPEHUE, SIBICHUE.

®usuka: Marepus, dHEprus, macca, aroM, JJEKTPOH, NMPOTOH, HEUTPOH, HMOH, HU30TOII,
PaZnOaKTUBHOCTb, MOJIEKYJa, YHEPreTHYeCKUil YpOBEHb, BELIECTBO, TEJIO0, 00bEM, arperaTHoe
COCTOSIHME BEIECTBa, (PU3NUECKHUE BEIMIMHBI U €AUHUIIBI NX U3MEPEHHs], CKOPOCTb.

buonorusi: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPOIbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XuMu4ueckas IpOMBIIIIEHHOCTh, METAJLTypIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcpHraioB, CEIbCKOXO03IHCTBEHHOE IMPONU3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
(bapMaueBTquCKa;{ MMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX npceIiapaTos,
IIPpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcepuaioB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IJMIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS INPOI'PAMMBbI 10 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pE3yJlIbTaTaM OCBOCHHUS OOyYarOMIMMUCS
porpamMMm CpeIHero o0mero oOpa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-MeToIM4YecKOl OCHOBOW JUisi Pa3padOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS
IpOrpamMm cpeaHero oouiero 00pa3oBaHus SIBJISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B coOTBeTCTBHM C CHUCTEMHO-JESTEIBLHOCTHBIM IIOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
Pe3yIbTaTOB OCBOSHHS MPEIMETa « XMMHUS Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BBIICICHBI
CJICIYIOIIHE COCTABIISIOIINE:

OCO3HaHME OO0YYAIOUIUMHCS POCCUHCKOM TPa’kIaHCKOH HAEHTUYHOCTH — T'OTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOTIPEIEICHUIO;

HaJIMYMe MOTHUBAITUH K O0YYEHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEN M UCTOPHUYECKUX TPAIULIUN 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, NPUCYIIUMH IIEJIOCTHOH CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YMEe TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3yIIbTAaTHl OCBOSHHS IIPEIMETa « XUMHSD JOCTUTAIOTCS B €IMHCTBE YIeOHOU
¥ BOCITUTATEIBHOHN JEATEIILHOCTH B COOTBETCTBUHU C T'YMaHUCTHYECKHUMH, CONMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU U HJEaJaMH POCCHUICKOrO TI'pa)KIaHCKOro OOIIEeCTBa,
NPUHSATHIME B OOILECTBE HOpPMaMH M MpPaBUJIAMU TMOBEICHHS, CHOCOOCTBYIOIIMMH IMpOIEcCCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBIICHHSI TMYHOCTH OOYJaOIITIXCSI.



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKalT cPOPMUPOBAHHOCTD
OTIbITA ITO3HABATEIHHON U MPAKTUIECKOH AEATEIBHOCTH 00YYAIOIIMXCS IO peaTu3aliiy PUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:kaIaHCKOro BOCIMTAHUSA:

OCO3HaHUs 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKECHUS K
3aKOHY U TMPABOTIOPS/IKY;

MPEJICTABICHHUS O COIHUAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yU4eOHBIX U MO3HABATEIBHBIX 33124, BRITIOJTHEHUN XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JIPYTHX
IIPU aHAIKM3E PA3TUYHBIX BUJIOB YUECOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS:

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO OTEYECTBEHHOMH
XUMUH,

yBaXEHUsI K TPOIIeCCy TBOpPYECTBA B 00JACTU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAYyKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOACHMIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAIILHBIX TTIOUCKOB, IOCTOSTHHOTO TPy/Ja YUEHBIX U TPAKTHKOB;

UHTEpECa M TI03HABATEIFHBIX MOTHBOB B TMIOJyY€HHH | TIOCICOYIONIEM aHan3e
uHGOpMaIIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIEHUBAThH CHTYAIIHH, CBSI3aHHBIC C XUMUYCCKUMH SIBIICHUSIMU, H TPHHUMATD
OCO3HaHHbIE PEIICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHE M IOCTYNKH CBOMX TOBapuIled C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEeH 370pOBOTO W 0€30MmacHOro o0pasza KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coONIOCHHS TPaBWJI OE30MACHOTO OOpAaIeHUs C BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYJIOBOU JIEATEITHBHOCTH;

NOHMMAHUS LEHHOCTH TPAaBWJI UHAMBUAYAIbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUsS TOCIICJCTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENbCKON JEeSTENbHOCTH,
O0IIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4YacTHE B PEHICHWH NPAKTUYECKUX 33734 COUAIBLHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCHil pa3NuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUS K TPYIY, JIIOJSIM TpyZAa U pe3ysibTaTaM TPYA0BOW ACATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY UHIUBUAYaIbHON TpaeKTOPUHU 0Opa3oBaHusl, Oyaymiei
npodeccuu u peanusalnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;



6) 3K0J1I0TrMYEeCKOTr0 BOCTIUTAHMS:

9KOJIOTHYECKHU I1€JIECO00Pa3HOTO OTHOIIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

IOHUMAaHHMA INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM CPEBL;

0CO3HaHM HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKEHUN XUMHH JJISl PEIIEHUs] BOIIPOCOB
PaLMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS INEUCTBUM, NMPUHOCALIMX BpPEN OKPYKAIOLIEH NPUPOIAHON cpere,
YMEHHUSI MPOTHO3UPOBATh HEOJAronpHUsATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPUHUMACMBIX
JEHCTBUN U NIPEAOTBPAILATh UX;

HaJIW4Yus PA3BUTOTO SKOJIOTMUYECKOrO MBILIUICHUS, 3KOJOTUYECKON KyJIbTYpHhl, OIbITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCS HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOMN U COLIMAJIbHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
NPOTUBOCTOSITH UJCOJIOTHU XeMOPOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH;

NOHUMAaHMA CHEeUM(PUKA XUMHHA KaK HayKH, OCO3HaHUs €€ poinu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyKaroIleM
MHUpE KAaK O €IMHCTBE IPUPOJABI U 4YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny npobaeM CoOXpaHeHHs! IPUPOTHOIO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XHMMHUH JJIsi COBPEMEHHOW LMBWIM3ALMU: B €&
TYMaHHUCTHYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHMU HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, PEIIEHUH IJ100aJIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPhEBOM,
SHEpPreTU4ecKoil, MNHIIEeBOM U HKOJOTHYECKOH O0e30macHOCTH, B Pa3BUTHM MEIUIMHBI,
00€CIeYeHUN YCIOBUH YCIIEIIHOTO TPYyAa U SKOJOTMYECKH KOM(POPTHOM KU3HHU KaXKJIOTO YJIeHa
00I11eCcTBa;

€CTCCTBCHHO-HAYYHOW TPAaMOTHOCTH: IIOHUMAaHMs CYIIHOCTH METONOB IIO3HAHMI,
UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIB30BaTh MOJyyaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHHMsS SIBICHHH OKPY’XKAIOIIEr0 MUpa M HPOMCXOIAIINX B HEM H3MEHEHHIA,
YMEHUS JeTaTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LICJIBIO MTOJIy4YE€HHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BAaTh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON JESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C >KMU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPYa B pa3INUHBIX chepax MpohecCHOHATLHON eI TeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI
MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS Y4eOHOro mnpeamera «XuUMHsS» Ha YPOBHE
cpeaHero o0Iiero o0pa3oBaHus BKIIOYAIOT:
3HaYuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYArOIIMXCS MEXAUCLUIIIMHAPHBIC
(MexnpeIMeTHbIC) 00IIeHayYHbIE TIOHATHS, OTPaXKAIOUINE LEIOCTHOCTh HAYYHO! KapTHHBI MHpPa
¥ crielU(HKY METOJIOB [TO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,



JHEprusi, SBJICHHUE, MPOIECC, CHCTeMa, Hay4YHbIA (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUsl, UCCIIeIOBaHNE, HAOIIOJICHUE, U3MEPEHNE, IKCIIEPUMEHT U JPYTHeE);

YHUBEpPCAJILHBIE y4eOHbIe JNEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATUBHEIE,
perynatuBHble), oOecreunBatomye (opmupoBaHHe (QPYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  HMCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKHUE 3HAHUS M YHUBEpCaJbHble Yy4eOHbIE IEHCTBUS B IO3HABATEIBHOW U
COLIMAJIbHON MPaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJAJCHHE YHHUBEPCATHHBIMU YUEOHBIMH
IMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA I[GﬁCTBPISIMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENNbHO (OPMYJIHPOBATh M aKTyalM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJaBas MapameTpbl U KPUTEPUH WX JTOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM TMPUEMBI JIOTMUYECKOTO MBILIIEHUS — BBIIACIATH
XapaKTCPHBIC TIPHU3HAKU IOHATHH H yYCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBCTCTBYIOIIMEC IMOHATHA JIA 00BsICHEHUS OTACJIBHBIX q)aKTOB n 5[BJ'I€HHI71;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KJIacCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh IPUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY N3YUaEMbIMU SIBJICHUSIMU;

CTPOUTD JIOTHYCCKUC PACCYIKIACHUSA (I/IHIIyKTI/IBHLIe, ACAYKTUBHBIC, I10 aHaJIor I/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMBIX SBIICHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJIIOUEHHUS;

NPUMEHATH B IMPOLIECCE MO3HAHUS, UCTOIB3YEMbIE B XUMHH CUMBOIWYECKUE (3HAKOBHIC)
MOJIeIH, TPe0OPa30BBIBATH MOETIBHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CHMBOI) JIEMEHTA,
XuMHueckass (opMysa, ypaBHEHHE XMMHMUYECKON peakuud — TMpH pelIeHuH Yy4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKHX 33/1a4, IPUMEHITh Ha3BaHHbBIE MO/ICNIbHBIE TIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIe UCCIeA0BaTENbCKUE €iiCTBUS:

BJIaACTb OCHOBAMU METOJ0B HAYUYHOT'O MMO3HAHUA BCHIECTB U XUMHWYCCKUX peaKuMﬁ;

dbopMynupoBaTh LE€TH M 33JaYd  HCCIIEJJOBAHMS, HCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (bOpMI/IpOBaHI/ISI TUIIOTE3bI IO MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KHGHHﬁ;

BJIaACTb HABBIKAMHU CAMOCTOATCIIBHOTO IIJIAHUPOBAHWA W TPOBCACHUSA YUYCHHUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOIaTh 32 XOJIOM IpoIecca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OIBIT YYECHUYECKON MCCIICIOBATEICKOW M TPOSKTHOW JESITEIbHOCTH,
MPOSIBIISATh  CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIIOMCKY METOAOB pEIIeHUs
NPaKTUYCCKUX 3a/ia4, MPUMCHCHUIO PA3JIMIHBIX MCTOJ0B ITO3HAHMA.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEpKaHMs, CIpPaBOYHbIE TmocoOus, pecypcbl HHTepHeta),



aHaJTU3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (HOPM NPECTaBICHUS, KPUTUYECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpH IOUCKE U OTOOpe
UH(pOpMaLUU, HeOOXOAUMOM [T BBINOJIHEHHS! y4eOHbIX 3ajjau ONpeaeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy IMpencTaBieHUs] HHPOpMAUHU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHILIbL, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAyYHBIM $I3bIK B KAuyeCcTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKe: MPUMEHSATh MEXKIpeIMeTHbIe ((U3UYecCKne M MaTeMaTHYeCKHe) 3HAKu U
CUMBOJIBI, hopMyIIbl, aOOpEBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMY e CTBUSAMU:

3a1aBaTh BOIPOCHI MO CYIIECTBY OOCY>IaeMOIl TeMbI B XOZ€ AMAIOra W/WIN JAUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS
NpeI0KEHHOH 3a/1auH;

BBICTYINATh C IpPE3CHTAIel pe3yNbTaToOB MO3HABATEIbHON AEATENbHOCTH, MOTYYESHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUH XHMHUYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekra M (OpMyJIMpOBaTh BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHBIX
UCCIIEIOBaHUN IyTEM COTIIaCOBAHMS MTO3ULMNA B X0/1€ 00CYX/IeHUS U 00MEHA MHEHHUSIMHU.

OgiiajieHne YHUBEPCATbHBIMH PeryJsiTHBHbIMU 1eHCTBUSAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOI I03HABATENIbHYIO AEATEIBHOCTb,
onpenensas € eIy U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeylaraeéMblii alrOpUTM JIEHCTBUN NpU BBINOJHEHWU Y4YEOHBIX M MCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee F3(PHEeKTUBHBIN CITOCOO MX pPEelIeHHs C YUETOM IOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKILUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJAMETHBIE PE3YJIBTATHI
11 KIIACC

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHuuecKasi XuMHUs» OTPakaroT:

c(hOpMUPOBAHHOCTH PECTABICHUN: O XUMHUECKOHN COCTABISIONIECH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpa, PO XUMHUHU B TIO3HAHHWH SIBJICHUH TPUPOJIbI, B POPMUPOBAHUU MBIIIICHUS U
KyJIbTYPbl JIMYHOCTH, €€ (YHKIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
IPAKTUYECKUX 337a4 M HSKOJIOIMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pOBBIO U
IPUPOJIHOI cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolInue
NOHATHS (XUMUYECKUH JIEMEHT, aTOM, H30TOI, S-, P-, d- AJIEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHYeCKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeETa/lInyecKasi, BOJOPOAHAs),
KpUCTaJUIMUECKasi  pelérka, THUIBI XHMHUYECKUX  pEaklMil, pacTBOpP, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PeaKIuu, XHMUYECKOE PABHOBECHUE); TCOPUH U 3aKOHBI (TCOPHS dIEKTPOJTUTHIECKOM
nuccouuanuu, nepuoanueckuit 3akon J[. . MenzaeneeBa, 3aK0OH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPaHEHUs W TPEBPAIICHHUS DHEPTHH NMPU XUMUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIEXKAIIUE B OCHOBE IOHHMMAaHUSA
NPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SIBICHUH, (PaKTOJOTMYECKUE CBEICHUS O CBOWCTBAX,
cocTaBe, MOJYyYEeHUH U 0e30MacHOM HCMOJIb30BAaHUHM Ba)KHEHUIINX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH JEITETbHOCTH YEeIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKT€pHbIE MPU3HAKH MOHATHUH, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPH ONMCAHWU HEOPTaHMYECKHX
BEILECTB U UX MPEBPALLECHAN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHUYECKYIO CHUMBOIIMKY JUJISI COCTABIICHUS
¢opMyn BelmecTB M ypaBHEHHH XHMHYECKHUX PEAKIMH, CHCTEMAaTHYECKYyl0 HOMEHKIIATYpY
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTHAEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YTJEKUCBIA Ta3, aMMUaK, TaméHas M3BECTh, HErali€Has W3BEeCTb, INUThEBas COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUI ONpEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBAa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEHTHas, NOHHAs,
MeTaJIJIMYecKasi, BOJIOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIie COeIMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenzaeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYH0, OOBSCHUTEIBHYID U
IPOrHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaTh OJEKTPOHHOE CTPOEHHE aTOMOB
XMMHYECKHX 3JIeMeHTOB 1-4 nepuonos Ileproauueckoii cucteMbl XUMHYECKUX 1eMeHTOB 1. 1.
MeHnieneeBa, HCIONB3YyS TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANNY, «IHEPreTHYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBONCTB XMMHMYECKHX D3JIEMEHTOB M HX
COEIMHEHMH 1o nepuoAaM u rpynnam [lepuoanyueckoil cCTEMbl XUMUYECKUX AeMeHToB [, U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (ONMUCHIBATH) OOIIHE XMMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILLECTB Pa3IMYHbIX KIJIACCOB, MOJTBEPXKJIATh CYIIECTBOBAHHWE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBI YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KIAacCHU(PUIUPOBATh XMMUYECKHE DPEAKLUHU IO Pa3IUYHBIM
NpU3HaKaM (YUCITy W COCTaBy pEarupyromMx BEIIECTB, TEIUIOBOMY 3(h(deKTy peaxium,
U3MEHEHUIO CTENIeHEeH OKMCIIEHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YYacTHUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHUS PEaKIUN Pa3TUYHBIX THIOB, MOJIHBIC
U COKpAIIEHHbIC YPaBHEHMS pEakiMii HIOHHOTO OOMEHA, YYUTHIBas YCJIOBUS, IPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pACIHO3HABAThb OMNBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;



c(OPMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUuu OT
pa3nUYHBIX (DAKTOPOB; XapakTep CMEMICHUS XHMHYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTeus (mpurmun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JIeKAIIIEe B OCHOBE
MPOMBIIUICHHOTO TOJIYYeHHUS CEPHOM KHUCIOTHI, aMMHUaka, a Takxke CchopMHpOBaHHOCTH
NpeACTaBICHU 00 OOIIMX HAYYHBIX MPUHIMIIAX W SKOJOTUYECKHX MPOOJIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIONI BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO U3 YYacTBYIOLIUX B pEaKLMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUs1 MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUjla MOJIb30BaHUS XUMUYECKOW MOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(pazmokeHue TMEpoOKCcHIa BOAOPOJAa B MPHCYTCTBUU KaTaiau3aTopa, OIpeIeJeHHE Cpeibl
PacCTBOPOB BEIIECTB C MOMOIILI0 YHHUBEPCATHHOTO WHANKATOPA, BIUSHUE PA3TUYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIuu, PEaKIMd HOHHOTO OOMEHa, KA4eCTBEHHBIC PEAKIMU Ha
cynbhar-, kapOOHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady nmo teMaM «Mertamey U «HemeTamnel») B COOTBETCTBHM C NPaBHJIAMU TEXHUKHU
0e30MmacHOCTH MpH 0OpaIlleHNH ¢ BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAaHHEM, MPEACTABISATh
pe3yabTaThl XUMHUYECKOTO DJKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTBAa MACCOBOM KOMMYHHKaUU, UHTEpHET U IpyTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/IeHNs B OBITY M TPYAOBOM [EATEIbHOCTH B LENSIX COXPAHEHHUS CBOErO 3/I0pOBbSI U
OKpPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OpraHU3MBbI
onpeAeNEHHBIX BEUIECTB, MOHUMAasi cMbICT mokasarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBIIIEHUS U TIPEAOTBPAIIIEHHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE NMPUMEHSATH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHHI;

JUTSL CIICTIBIX U CITA00BUISIIIMX OOYYAIOIIUXCS: YMEHUE UCTIONh30BaTh PElbehHO-TOUCTHYIO
cucteMy o0o3Hauenuit JI. bpaitns nis 3anucu xuMudeckux Gopmyi.
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CUCTEMa XMMHYECKHUX
content.myschool.edu.ru/04/11
anemeHTtoB /1. 1.
Meneneesa
CtpoeHue BellecTna. but6mmoreka [IJOK
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bubnuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazngeny

OBIIEE KOJINYECTBO " , \
YACOB I10 [TPOTPAMME
MNOYPOYHOE IINIAHUPOBAHHUE
11 «A» KJIACC
KoauvecTBo yacos
Ne Tema ypoka Kontpoasusie | TIpakraueckue Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero U3yYeHUst o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
XUMUYSCKUH SIIEMEHT. ATOM. bu6mmorexa [JOK
1 DneKTpoHHAsT KOHPUTYpALIHS 1 02.09.2025 | https://lesson.academy-
aTOMOB content.myschool.edu.ru/04/11
[lepuonuueckuii 3aKOH U
S —— b orera LIOK
2 MerJecena, 1x CBAzh © o 1 09.09.2025 | https://lesson.academy-
y . content.myschool.edu.ru/04/11
COBPEMEHHOM TEOpUEH CTPOCHHS
aTOMOB




3aKOHOMEPHOCTH N3MEHEHUS
CBOWCTB XUMHYECKUX AJIIEMEHTOB
Y VX COCJIMHEHHI 10 TPYIIIaM |
nepuoiaM. 3HaueHHe

bu6mmoreka [IOK

16.09.2025 | https://lesson.academy-
HEPHOMTIECKOTO SAKOoHa 1 content.myschool.edu.ru/04/11
CUCTEMbI XUMHUYECKUX
anemeHToB J|.W. MeHeneena B
Pa3BUTHUU HAYKU
CrtpoeHue BemiecTna.
XUMHYECKas CBSI3b, €€ BUHI; bu6mmoreka [JOK
MeXaHU3Mbl 00pa30BaHUs 23.09.2025 | https://lesson.academy-
KOBaJICHTHOU CBSI3H. content.myschool.edu.ru/04/11
Bonopoanas cBsi3b
BanentHocCTb.
DNEeKTpOOTPULIATETbHOCTb. bubnmnoreka [JOK
Crenenp okucnenus. BemecTtsa 30.09.2025 | https://lesson.academy-
MOJIEKYJISIPHOTO U content.myschool.edu.ru/04/11
HEMOJICKYJISIPHOTO CTPOCHHS
[ToHsATHE O MUCTIEPCHBIX
cucreMax. MictuHHbie u bubmuoreka [JOK
KOJIJIOUHBIE PACTBOPHI. 07.10.2025 | https://lesson.academy-
MaccoBas 10JIs1 BEIIIeCTBa B content.myschool.edu.ru/04/11
pactBope
Knaccudukanus n
HOMEHKJIaTypa HEOPTaHUUECKUX bubnmoreka [JOK
coeauHeHuil. ['eneTnueckas 14.10.2025 | https://lesson.academy-
CBSI3b HEOPraHMYECKUX BEIIECTB, content.myschool.edu.ru/04/11
Pa3IMYHBIX KJIACCOB
Knaccudukanus XuMuaeckux 21.10.2025 | bubmuoreka IJOK




peakIuil B HEOPraHU4YECKON U
OpraHNYeCKOM XUMHH. 3aKOH
COXpaHEHUs1 MacChl BEUIECTB;
3aKOH COXPaHEHUs U
IIPEBPALLEHUS SHEPTUU IIPU
XUMHUYECKUX PEaKLUAX

https://lesson.academy-
content.myschool.edu.ru/04/11

Cxkopocts peakiuu. O0paTumbie

bu6mmoreka [IOK

IIepnonnueckoii cucreme

9 peakuu. XUMHUYECKOE 11.11.2025 | https://lesson.academy-
paBHOBeECHE content.myschool.edu.ru/04/11
[IpakTuueckas padora Ne 1.

((]I3)J'II/15[HI/I€ pasnsmm,lx (bakTopoB bubnmoreia LHOK
10 Ha CKOPOCTH XHMHHECKOR 18.11.2025 | https://lesson.academy-
content.myschool.edu.ru/04/11
peakuum»
DNEeKTpoIUTHYECKAs
nuccormanus. Ilogarue o
BOJIOpoAHOM Toka3zatene (pH) bubnuotexa [JOK

11 pactBopa. Peakiiuu noHHOTO 25.11.2025 | https://lesson.academy-
obmena. ['maponus content.myschool.edu.ru/04/11
OpPraHUYECKUX U
HEOPraHNYECKUX BEIIECTB
OKuCIUTETEHO- Butorexa LIOK

12 POCCTATOBUTEILHHIC PEAKTIHH. 02.12.2025 | https://lesson.academy-
[TonsiTre 06 snexTponuse

. content.myschool.edu.ru/04/11
pacriaBoB U pacTBOPOB Colieit
KonTponbHas pabota no paszaeny bubnuoreka [JOK

13 «Teopernueckne OCHOBBI 09.12.2025 | https://lesson.academy-
XUMUN) content.myschool.edu.ru/04/11

14 MerTanibl, X MOJOXKECHUE B 16.12.2025 bubmuoreka [JOK

https://lesson.academy-




XHMHUYECKUX djieMeHToB /I, U.
Meunneneesa 1 0COOEHHOCTH
cTpoeHus atoMoB. O01IHe
(hU3UYECKHEe CBOMCTBA METAJIIIOB

content.myschool.edu.ru/04/11

CrutaBel METAILIIOB.

bub6muoreka I1IOK

15 DNEeKTPOXUMHUIECCKUN PSif 23.12.2025 | https://lesson.academy-
HaIpsHKEHUHA METaJlIOB content.myschool.edu.ru/04/11
XI/IMqueCKHe CBOMCTBa ) BuGmorexa LIOK

16 Ba)KHue AT MeuTaMOB (i{ TPHIL 30.12.2025 | https://lesson.academy-
KaJIuH, KaJIbIIUN, MarHu,

. . content.myschool.edu.ru/04/11
QTFOMUHHA) ¥ KX COCTUHCHUH
XUMHYECKUE CBOMCTBA Xpoma bubmmorexa OK
17 MEITH 1 HX COCMHEHMU ’ 13.01.2026 | https://lesson.academy-
content.myschool.edu.ru/04/11
XUMUYECKHE CBOMCTBA ITUHKA bubmmorexa IOK
18 N — ’ 20.01.2026 | https://lesson.academy-
content.myschool.edu.ru/04/11
[TpakTrueckas padota Ne 2. bubnuorexa [JOK

19 "Pemienne sKkcepruMeHTAIBHBIX 27.01.2026 | https://lesson.academy-
3aja4 0o reMe « MeTtauisy" content.myschool.edu.ru/04/11
Hemeramisl, uX MoJIOKCHHE B
[lepuoanueckoii cucreme bubnuoreka [JOK

20 XUMUYECKUX dieMeHToB []. U. 03.02.2026 | https://lesson.academy-
Meunneneesa 1 0COOEHHOCTH content.myschool.edu.ru/04/11
CTPOCHHMSI aTOMOB
du3nveCcKUe CBOMCTBA
HEMETAJIOB. AJUIOTpONuUs bubnmoreia LOK

21 10.02.2026 | https://lesson.academy-

HEMETAJJIOB (Ha MpuUMepe
KHCJIOpoJia, cepbl, hochopa u

content.myschool.edu.ru/04/11




yriiepoa)

XUMHUYECKHE CBOMCTBA

bu6nmoreka [JOK

22 raJlOTeHOB, CEPBI H UX 17.02.2026 | https://lesson.academy-
COCTUHEHU content.myschool.edu.ru/04/11
XUMHUYECKUE CBOMCTBA a30Ta bubmiorexa LIOK

23 . 24.02.2026 | https://lesson.academy-
Pocopa  ux cocanteHnuil content.myschool.edu.ru/04/11
XHWMUYECKUE CBOMCTBA bu6mmoreka [IOK

24 yriiepoia, KpeMHHsS ¥ KX 03.03.2026 | https://lesson.academy-
COEIMHEHNT content.myschool.edu.ru/04/11
[IpuMeHeHne Ba)KHENIINX brbmorexa LIOK

25 . 10.03.2026 | https://lesson.academy-
HEMETAaJJIOB M UX COCJIMHEHUI

content.myschool.edu.ru/04/11
O06001IeHre U cucTeMaTH3aIus
3HaHul 1o teme «Hemeramby. bu6mmorexa [JOK

26 Brrancnenus mo ypaBHEHUSIM 17.03.2026 | https://lesson.academy-
XUMHUYECKHUX pPEeaKIUi 1 content.myschool.edu.ru/04/11
TEPMOXUMHUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. bubmuorexa [IOK

27 «Pemienne sKCIepIMEHTAIBHBIX 24.03.2026 | https://lesson.academy-
3agad 1o Teme "Hemerambr"» content.myschool.edu.ru/04/11
KonrponsHas paboTa no remam bubmmorexa HOK

28 07.04.2026 | https://lesson.academy-
«Meramns u «Hemeramibny

content.myschool.edu.ru/04/11
Heoprannueckue u BuGmorexa LIOK
29 OPTAHIHCCKHE KHOTOTRL 14.04.2026 | https://lesson.academy-

HeOpraHI/I‘leCKI/Ie u
OpraHn4eCKUC OCHOBAaHUA

content.myschool.edu.ru/04/11




AmM@oTepHble HeOpraHU4eCKHe 1
OpraHU4eCKUe COCAUHEHMUS.

bu6mmoreka [IOK

30 I'eneTndeckas cBs3b 1 21.04.2026 | https://lesson.academy-
HEOPraHUYECKHUX U content.myschool.edu.ru/04/11
OpPraHUYECKUX BEILECTB
Postb xumun B oOecrieueHun
AKOJIOTUYECKOM, SHEPreTUIECKON bubnmoreia LHOK

31 L 1 28.04.2026 | https://lesson.academy-

Y MHIIEBON 0€301acHOCTH,
content.myschool.edu.ru/04/11
Pa3BUTHH MEIUIIUHBI
[IpencraBnenust 06 o0OmMX
nymex TPUHITUITAX B bubnmoreia LHOK
32 HPOMBIIIICHHOTO MOy HCHNA 1 05.05.2026 | https://lesson.academy-
N content.myschool.edu.ru/04/11
BaXHEUIIINX BEILIECTB
UYenoBek B MUpE BELIECTB U bubmoreia HOK
33 MaTepHATOB 1 12.05.2026 | https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK

34 XuMUS U 310pOBbE YETIOBEKa 1 19.05.2026 | https://lesson.academy-

content.myschool.edu.ru/04/11

35 [ToBTOpEeHUE 1 26.05.2026

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

35




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Binanenue cucremMoili XMMHYECKMX 3HAHUM, KOTOpPAsl BKIIKOYAECT:
OCHOBOTIOJIATalONIMe  TOHATHA  (XMMHUYECKMM  JJIEMEHT, aToM,
AIIEKTpOHHasi 000JIouka aTtoma, §-, p-, d-DIEKTPOHHBIC OpOHUTAIH
aTOMOB, HWOH, MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPUIATEIBHOCTD,
CTENEHb OKHWCJIIEHUs, XHMHYECKas CBsA3b, MOJb, MOJSpHas macca,
MOJISIPHBI 00BEM, KPHCTATMUECKAsT PEIIETKA, TUIBl XUMHUYECKUX
peakuui (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHBIC, 3K30- u
SHIOTEPMHUUYECKHE, PEAKITTH HOHHOTO 00MEHa), pacTBOP, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJICKTPOIUTHYECKAs JTUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTb XHMHUYECKOM pEaKkUUH, XHUMHYECKOE
paBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUS AIIEKTPOIUTUYECKOMN
nucconuanuu, Ilepmoanueckuit 3akoH J[.MI. MenneneeBa, 3akoH
COXpaHEHHsI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XHUMHUH,
(aKTONMOTHMYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBE, MONYYCHUU H
0€30IMacHOM UCIOJIb30BaHUN BAKHEHIIINX HEOPTAaHMUECKUX BEIICCTB B

OBITY U IPAKTUYECKON EATEIbHOCTH YeIOBEKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISBISATH XapaKTepHblE NMPU3HAKU U
B3aUMOCBSI3b W3YUYEHHBIX TOHSITHI, MPUMEHSITH COOTBETCTBYIOIINE
MOHSTUSL TIPU OINUCAHUU CTPOEHUS U CBOMCTB HEOPTraHUYECKHUX
BEIIECTB M HMX NPEBPAIICHUIA; BBISBISATH B3aUMOCBS3b XUMUYECKUX
3HaHUH’ c HNOHSTUIMHU u MpeICTaBICHUSIMU OPyTHUX

CCTCCTBCHHOHAYYHBIX IPCAMCETOB

1.3

Brnanenne OCHOBHBIMM METOJAMM HAy4YHOTO IMO3HAHUS BELIECTB U
XUMHUYECKUX SIBICHUNM (HAOMIOJEHHE, W3MEpEHUe, OSKCIIEPUMEHT,

MOJEJIUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHUH OMpPEIENsATh BAJCHTHOCTb U CTENECHb
OKUCIICHUS XMMHMUYECKUX OJIJIEMEHTOB B COCIMHEHHAX PA3IMYHOIO
CcOoCTaBa, BHJ XHMHUYECKOM CBA3M  (KOBaJIeHTHas, WOHHas,
MeTaJlJIn4ecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUI KPUCTANTNYECKON
PEIIETKY KOHKPETHOI'O BEIIECTBA (aTOMHAsi, MOJIEKYJIsIpHas, MOHHa,

MeTaJIJIN4ECcKast)




1.5

ChopmrpoBaHHOCTH YMEHH ONpPEAETATh XapaKTep CPeIbl B BOJAHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

ChopMUpOBaHHOCTh  YMEHHS  KIAaCCH(DUIUPOBATh XUMHUYECKHUE
peaxkiuy Mo pa3InYHbIM IPU3HAKAM (YHCITY ¥ COCTaBYy pearupyromumx
BEIIECTB, TEIIOBOMY d(dexTy peakuuu, H3MEHEHHIO CTEIEHEH
OKHCJICHHS  JJIEMEHTOB, OOpaTUMOCTH  pEaKkluH,  Y4acTHIO

KaTanuszaTopa)

1.7

ChopMHpoBaHHOCT, yMEHHM COCTAaBISITH YpaBHEHHS peaKIMi
pPa3IMYHBIX THUIIOB, IOJHBIE M COKPAIIEHHBIE YPAaBHEHUS PEaKLMM
HMOHHOTO OOMEHA, yYUTHIBAsl YCIOBHSA, NMPH KOTOPBIX 3TH PEaKLUU

HAYT 10 KOHIA

1.8

CdhopMupoBaHHOCTD yMEHUM IIPOBOJIUTH peaxiuu,
HOJTBEPXKIAIOIINE KayeCTBEHHBIN cocTaB pa3IUYHbIX
HEOpPraHMYECKHUX BEIIECTB, PAclO3HaBaTh OMNBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAaX HEOPraHMYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTH YMEHUN PACKPBIBATh CYIIHOCTh OKUCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuun MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOTO 0ajaHca dTHX peaKI_II/Iﬁ

1.10

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ OOBSICHATH 3aBHCHUMOCTD CKOpPOCTH

XUMHUYECKOHN peakluy OT pa3inyHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHUN OOBACHATH XapakTep CMEIICHUs
XUMHYECKOI'0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEILTHETO BO3AECHCTBUS

(mpunnun Jle [larense)

OO0mmas u HeopraHuvIecKask XUMUsI

2.1

CdhopmupoBaHHOCTS YMEHHMI pacKpbIBaTh cMBICT [leproandeckoro
3aKOHA A.N. MenneneeBa u JEMOHCTPUPOBATH ero
CHUCTEeMATH3UPYIOUIYI0, OOBACHUTENbHYIO U  MPOTHOCTHYECKYIO

byHKIAHA

2.2

ChopMHUpPOBAaHHOCT, ~ YMEHHH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOEHHWE AaTOMOB XUMHYECKHUX DJJEeMEHTOB |—4  mepuonos
[Tepuoanueckoit CUCTEMBI XUMHUYECKUX JJIEMEHTOB JN.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-AIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKNE YPOBHUY», OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX JIEMEHTOB M MX COCAMHEHHI MO MepuoiaM U
rpynmnaM [lepuogudeckoil cucteMbl XMMHUYECKUX 3yieMeHTOB JI.M.

Menneneesa

23

CdhopmupoBaHHOCTH YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE




XHMHYECKHE CBOMCTBA HCOPraHUYCCKUX  BCIICCTB PA3JIMYHBIX
KJIaCCOB, MOATBCPIKAATH CYICCTBOBAHUC TCHETHYECKOM CBS3U MCKAY
HCOpPraHN4YCCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHHI’I

COOTBETCTBYIOIINUX XUMHUYCCKHUX peaKHHfI

24

ChopMUpOBaHHOCTh yMEHHUH yCTaHAaBIMBATh IMPUHAIEKHOCTD
HEOPraHMYECKUX BELIECTB IO UX COCTaBYy K ONpeAeIEHHOMY Kiaccy
(rpyrmme) coequHeHM (MpoCThie BELIECTBa — METAJUIBI U HEMETAJIBL,

OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(OTEPHbIE THPOKCHU/IbI, COIIH)

2.5

CdhopmupoBaHHOCTH YMEHUH UCIIOJIE30BATh XUMUYIECKYHO CHMBOJIHKY
IUTSL  COCTaBieHHST (OpPMYN BEUIECTB M YpPaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUs OTMACIBHBIX HEOPTaHMYECKUX BEIIEeCTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTb, HETAllEHash WU3BECTD,

IMUTBCBAd CoJa, MUPUT U z[pyrne)

2.6

CdhopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJITBEPK/IaTh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEKITY
HEOPraHWYECKHMMH  BEIIECTBAMH C  TIOMOIIBIO  YpaBHEHUU

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.7

ChopMUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBaTb H  BBINOJHSATH
XUMUYECKHHA SKCIEpPUMEHT (pa3sio’keHHE IMepoKcHIa BOAOpOJa B
IPUCYTCTBUH KaTaJln3aTopa, OIpeiesieHHe Cpeibl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOPA, BIUSHHUE Pa3THIHBIX
(bakTOpOB Ha CKOPOCTb XUMHYECKOW PEaKIMH, PEaKIUd HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKLUU Ha cysbdaT-, KapOOHAT- U XJIOPHUJI-
aHMOHBI, HA KATUOH aMMOHMSI, PELIEHNEe SKCIEPHUMEHTAIBHBIX 3a/1a4
o Temam «Mertaey U «HemeTanbl») B COOTBETCTBUU € PaBUIaMU
TEXHUKH Oe3omacHOCTH TpH OOpameHHH C BEHIeCTBAMH U
7a0opaTOpHBIM ~ OOOpPYJOBAaHUEM;  HPEACTABIATH  PE3yJIbTaThl
XMMHUYECKOI0 JKCIepUMEeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUi W (OPMYIHPOBATH BBIBOJBI HA OCHOBE

9TUX PE3YyJIbTATOB

2.8

CdhopmupoBaHHOCTE yMEHHU COOMIOAATH TIPaBWJIA TOJB30BAHUS
XMUMHUYECKOH NOCyIoi U 1abopaTopHBIM 00OpYJOBAHUEM, a TAKKE
npaBuiia OOPaICHHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSIMHU

1O BBIIIOJTHCHUIO J'Ia60paTOpHLIX XHMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHHHl  XapaKTepu30BaTh  XHUMHUYECKHE

MMPONLECChI, JCKAIMNUE B OCHOBC IMPOMBINIJICHHOTO IMOJTYYCHHA cepHoﬁ




KHCJIOTHI, aMMHUaKa, a Takke cOpMHUPOBAaHHOCTh MPEACTABIECHUN 00
Oo0MMX HAayYHBIX MPHUHIUNAX W DKOJOTMYECKHX Mpobiemax

XUMHUYCCKOT'O IMMPONU3BOACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

ChopMUpOBaHHOCTH MPEICTABICHUH O XMMUYECKON COCTaBIIAIONICH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIM XUMHH B TO3HAHHUU
SBJICHUNA TPHUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMUMOMN IS
pelIeHusT NPaKTUYEeCKUX 3aJa4 M HKOJOTHMYECKH OOOCHOBAHHOI'O

OTHOIIICHUS K CBOEMY 37I0POBBIO U PUPOTHOM Cpelie

3.2

CdhopMupoBaHHOCTH yMEHUI KPUTHUYECKH aHAIM3UPOBATh
XMUMUYECKYI0 HH(OpMaIuio, MojayyaeMylo M3 pa3HbIX HUCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdhopmupoBaHHOCT, YMEHUH COOIIIO/IATh MpaBUiIa IKOJIOTHUECKU
1enecoo0pa3Horo MoBeAeHUs] B ObITY U TPYIOBOW JESTENBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbsI M OKPY’KAIOIIEW NPUPOIAHOU

cpenbl

34

Oco3HaBaTh OINACHOCTh BO3JEHUCTBHS HAa JKUBBIE OpPraHU3MBbI
OnpeAeEHHbIX BEIIECTB, NOHMMAs cMbIca Tnokasarens [I/IK,
MOSICHITh Ha TIPUMEpax CHOCOOBI YMEHBIICHHSI U TPEIOTBPAIICHHS

HUX BpCIHOTO BO3JCHCTBUSA Ha OpraHu3M 49€JI0BCKa

3.5

ChopMUpOBaHHOCTb ~ yMEHUH  MPOBOAUTH  BBIYHUCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHUSL «MACCOBAasi J0JI1 BELECTBA B pacTBOPEY,
OOBEMHBIX OTHOILEHUN Ta30B MPU XUMUYECKUX PEAKLUAX, MACCHI
BELIECTBA UM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacTBYIOUIMX B PEaKIMH BEIIECTB,
TEII0BOTo 3¢ (heKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI

BCIHICCTB, MMPEBPALICHUA U COXPAaHCHNA SQHEPIUU




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeopeTnyecknue OCHOBbI XUMUU

1.1

XuMHuecKui 35eMeHT. AToM. Sipo aToMa, H30TOMbI. DIEKTPOHHAsA 000JI0UKA.
DHepreTuyecKkre ypoBHH, NOyPOBHU. ATOMHBIE OpOUTANHy, S-, p-, d-371€MEHTBHI.
OcobeHHOCTH pacnpeeneHyst 3JIEKTPOHOB 110 OPOUTAIIAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpaLHsi aTOMOB

1.2

[Tepnonnueckuit 3akoH u Ilepmonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB
J.W. Menneneesa. CBsA3b NepuondecKkoro 3akoHa u Ilepuoanueckoil cucteMsl
xumuyeckux diaeMeHToB .M. MenzeneeBa ¢ COBpeMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMblX UMM TIPOCTBIX M CJIOXKHBIX BEIIECTB MO IpylnamM U HNepUOAaM.

3HadcHUE NepUoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsS3b. BHIbI XUMHUYECKOW CBS3HU
(koBaneHTHasT HEMOJsIpHAsT M TOJSIpHAsi, HMOHHAsA, MeTainyeckas). HoHbL:
KaTHOHbI M aHUOHBL. MeXaHHM3Mbl 0Opa30BaHUS KOBAJCHTHOM XHUMHYECKOMN

cBs13u (OOMEHHBIN U JOHOPHO-aKIeNTOPHBIN). BomopoaHas cBsi3b

1.4

BanentHOCTh. DeKTpOOTpUIIATENLHOCTD. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMS. 3aKOH IIOCTOSTHCTBA
cOCTaBa BelIeCcTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpUCTAUIMUECKOW pewmérku. llonsatue o aucnepcHsIX
cucremax. VIcTUHHBIE U KOJUIOMAHBIE pacTBOphl. MaccoBasi J0Jsl BELECTBA B

pactBope

1.6

Knaccudukanus HEOPraHMYECKUX COEJIMHEHUIA. Homenknarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peakuus.  Knaccudukauus — XMMUYECKHMX — peakuuid B
HEOPTraHUYECKOU M OPTraHUYECKON XMMUHU. 3aKOH COXPAaHECHHSI MACChl BEIECTB,

3aKOH COXpaHCHUA U MMPCBpAIICHUA SHCPIUU IPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XuMHuYeckoe paBHoBecue. (DakTopbl, BIUAIOLIME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunnun Jle [larense

1.10

OnexTponuTnueckas auccounanus. CuipHble U cinadble AnekTponuthl. Cpena
BOJHBIX pAacTBOPOB BEILIECTB: KHUCJAs, HEUTpalbHas, WienouyHas. Peaknuu

HOHHOT'0 OOMeHa

1.11

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKknuun




Heoprannueckas xumust

2.1

Hewmerannel. [Tonoxxenue HemeramuioB B [leproanueckoil cucteme XUuMHYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB. PHU3NUECKue
CBOWCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAIJIOB (Ha MpUMepe KUCIOopoja,

cepsl, hochopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TallOT€HOB, CEphI, a30Ta,
dbocthopa, yrmepoma W KpeMHHS) M HMX COCIUHEHHH  (OKCHIOB,
KHUCIIOPOJCOICPKAIINX KHUCIOT, BOJOPOJHBIX coenuHenuil). Ilpumenenue

BaKHEHUIIINX HEMETAILJIOB U UX COCAUHEHUI
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Meramnsl. [lonoxxenne meraiioB B Ilepuonnueckon cuCTEME XUMUYECKHUX
anemeHnToB [[.V1. MenneneeBa. OcoOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0UYEK
aTomMoB MeTasutoB. Obmue ¢puznueckre cBorcTBa MeTauoB. CIUTaBbl METAIIOB.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHDKEHUH METaJlIoB

24

XUMUYECKHE CBOMCTBA BaKHEHIIMX MeETAIOB (HATpuM, Kajnuil, KaJjbIuil,
MarHuy, aJfOMUHUM, IIMHK, XPOM, XKeJIe30, MeJlb) U UX coeauHeHuil. OO0mme

CITIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAaJlJIOB B 6BITy N TCXHUKC

2.5

I'enernueckas cBs3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K pa3JIMYHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xumum B oOecrieueHHH BKOHOFHHCCKOﬁ, 3HCpFeTquCKOﬁ U IIHMIIEBOM
6630HaCHOCTI/I, Pa3BUTHHU MCIAUINHBI. Ilousarue o HAayY4YHbIX MCTOAAaX IMO3HAHHA

BEIICCTB U XUMHUYCCKUX peaKm/Iﬁ

3.2

[IpencraBnenust 06 0OMUX HAYYHBIX MPUHIIUAIIAX MPOMBIIIJICHHOTO MTOTYYEHUS
BAKHEHIIMX BEHIECTB. YEIOBEK B MUPE BEIIECTB U MATEPUAJIOB: Ba)KHEUIINE
CTPOMUTENBHBIE MaTEpHUalibl, KOHCTPYKIHOHHBIE MaTepHAIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaibl IS 3JEKTPOHMKH, HaHOMAaTepHualbl, OPraHUYeCKHe U

MHHEpaJIbHBIE YI00pEeHUS

3.3

XuMHUs U 370pOBbE YENOBEKa: TMpaBWiIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, IpaBuiia OE30MacCHOTO HCIIOJIb30BAHUS MPENapaToB OBITOBOM

XHUMHHU B HOBCCHHCBHOﬁ KHU3HHU




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus. 11 xnace. 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. AKIioHEpHOE

obmectBo «M3narenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHUA U3MEHEHUI U TONNOJTHEHUI

B PABOYEN NPOI'PAMME
Jama Coznacosanue c Iloonucso
eénecenusn 3amecmumenem Oupekmopa auua,
. Cooeprcanue
UMeHenul, (noonucw, pacuiugposxa eHnecue2o

00noHeHull noonucu, oama) 3anuco




COT'JTACOBAHO
[IpoTokoit 3aceqaHust METOAMYECKOTO
coseta MBOY «JIumein Ne 13»

ot 29 asrycra 2025 roga Ne 1

Anuna BrnagumuposHa Jlemunosa

JOKYMEHT IIOAINMCAH
DJIEKTPOHHOI MOIMCHIO
" 3amectHTens nupekropa o YBP
Jemunosa Annna BrnagumuposHa
Ioamucano: 29.08.2025r.
KpanupuunpoBaHHas MOITHCh!

40B360942F31E16FDBEABOE18D96FA88
17.11.2024r. - 10.02.2026r.

COI''TACOBAHO

3amecturenb qupekTopa no YBP
Kapune ['epmanoBHa Epemsin

29 aBrycra 2025 rona

JOKYMEHT INIOAIIMCAH
DJIEKTPOHHOM TTOITUCHIO

" 3amecTuTens aupektopa o YBP
Epewmsn Kapune ['epmanoBHa
IMoanucano: 29.08.2025r.
KBanuduuupoBaHHas MOAMNUCH:

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. — 08.01.2026r.




