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MHNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHUU Ha ypOBHE cpeaHero oOmero oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE
denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3ysibTaTaM OCBOEHHs (QelepanbHOil 00pa3oBaTeabHON NPOrpaMMbl CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTangaptre COO, ¢ yuérom Konuenmuu mnpenojgaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit demeparuu, pealn3yrIuX OCHOBHBIE
o0Opa3oBaTenbHble MPOTrPAMMBbl, U OCHOBHBIX MNOJOXEHUH «CTpareruu pa3BUTHs BOCIMTAaHUS B
Poccuiickoit @enepanun Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

Pabouas mporpamMmMa cocTaBiieHa Ha OCHOBE CJIEIYIONINX JOKYMEHTOB:

®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanum B Poccuiickoii
denepanuny.

denepanbHbIi TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OO0IIero
o0Opa3oBaHuMsI, YTBEPKACHHBIN MprukazoM Munnpocsemnienus oT 17.05.2012 Ne 413.
@enepanbHas  oOpa3oBaTellbHas MporpaMma cpeaHero ooOmiero o0Opa3oBaHus,
yTBepKAeHHas npuka3oM Munnpocsemenus ot 18.05.2023 Ne 371.

CIT 2.4.3648-20 «CaHUTapHO-3IUAEMUOJNIOTHYECKHE TPeOOBaHUS K OpraHHU3aIUsIM
BOCIIUTAaHUsI M OOy4YeHMs, OTAbIXa U O3JO0POBJIEHUS JIeTe U MOJIOACKHY,
YTBEPKACHHbIE IOCTAHOBJIEHUEM TJIABHOTO T'OCYJapCTBEHHOI'O CAHUTAPHOT'O Bpaya OT
28.09.2020 Ne 28.

CanlluH 1.2.3685-21 «l'urnenuueckre HOPMATHUBBI U TpeOOBaHUSA K 0OECIIEUEHUIO
6e3omacHocTH ¥ (W) Oe3BpeIHOCTH JUIS 4YelnoBeKa (hakTOpOB cpeasl OOMTaHUSY,
YTBEP’KJCHHbIE TIOCTAHOBJIEHHEM IJIABHOI'O TOCYJapCTBEHHOT'O CAaHUTApHOTO Bpaya OT
28.01.2021 Ne 2.

[Topsimox opraHuzalMu M OCYILECTBIEHUS 00pa30BaTENbHOM JEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNbHBIM IpOrpaMMaM — 00pa30BaTebHBIM IIPOrpaMMaM
HA4yaJbHOTO OOIIEro, OCHOBHOIO OOILIEro M CpeJHEero oouero ooOpa3oBaHus,
YTBEPKJICHHbIN NTprKa3oM Munnpocsemenus ot 22.03.2021 Ne 115.

ITuceMo Munnpocsemenust ot 03.03.2023 Ne 03-327 «O HampaBieHUU
uH(pOpMALIUNY.

IIpuka3 Munucrepcra npocsenieHust Poccuiickonn @enepauun ot 27.12.2023 Ne
1028 «O BHeceHNU U3MEHEHUH B HEKOTOphIEe MPUKa3bl MUHUCTEPCTBA 00pa3oBaHus U
Haykn Poccuiickoir ®enepanum . MunHucTepcTBa IpocBenieHus Pocculickon
@enepanun, Kacawommecs (¢eaepalbHbIX TOCYAApCTBEHHBIX 00pa3oBaTeIbHbIX
CTaHJapTOB OCHOBHOTO OOIIEro 00pa3oBaHUs U CPEIHETO OOIIET0 00pa30BaHU;
IIpuka3 MunuctepcrBa npocsemenns Poccuiickoit @enepanuu ot 01.02.2024 Ne 62
«O BHECEHMM HM3MEHEHUN B HEKOTOpbIE IpHKa3bl MUHHCTEpCTBA IPOCBELICHUS
Poccuiickoit denepannu, kacaromuecs (enepaqbHbIX 00pa30BaTENbHBIX MPOrpaMMm
OCHOBHOT'0 00111er0 00pa30BaHus U CpeIHEro 001Iero 00pa3oBaHusm»;

[Ipuka3 MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 22.01.2024 Ne 31
«O BHECEHMHM H3MEHEHHMH B HEKOTOpblE NpHUKa3bl MUHHUCTEpCTBa 00pa3oBaHMSA U
Haykn Poccuiickoit ®enepanum 1 MuHHCTEpcTBa mpocBenieHus Pocculickon
@enepanun, Kacawoumecs (¢enepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJApTOB HAYaIHLHOTO O0IeTO 00pa30BaHMs M OCHOBHOTO OOIIIET0 00pa3oBaHUsY;
IIpuka3z Munucrepcersa npocseuienus Poccuiickoit @enepannn ot 19.03.2024 Ne 171
«O BHECEHMM HM3MEHEHUI B HEKOTOpblE NpHKa3bl MHUHHCTEpCTBA IPOCBELICHUS
Poccuiickoit denepannu, kacaromuecs (enepalbHbIX 00pa30BaTENIbHBIX MPOrpamMMm
HayajlbHOTO OO0IIero 00pa3oBaHMs, OCHOBHOI'O OOIIEro 0Opa3oBaHMs M CPEIHEro
o01ero 0opa3oBaHUs».

OcHoBHas oOuieoOpa3oBarenbHas MporpaMMa HadajJbHOrO o00Iero ooOpa3oBaHuUs
I'BOVY «HoBotpouuxkas mkona Ne 4 BolnHOBaxCKOro MyHUIIMIIAIBHOTO OKPYTay.



OcHOBY NOJX0/10B K pa3zpa0OTKe MpOTrpaMMbl [0 XUMHHU, K ONPEACTICHUIO O0IIel cTpaTeruu
oOyueHus, BOCHUTAHUS U Pa3BUTHsI OOYUAIOUIUXCS CPEACTBAMH YU4eOHOTro mpeameTa «XUMHs» s
10-11 xmaccoB Ha 0©a30BOM YpOBHE COCTaBHJIM KOHUeNTyanbHble nosokeHuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHHI K ypOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe  oOpa3oBaHME,  IOJIy4aeMOE€  BBINIYCKHMKaMH  00Iieo0pa3oBaTeabHOM
OpraHU3aIH, SBJISIETCS HEOTHEMIIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEPIIAIONIUM
ATArioOM peaju3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
[EJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHMs. OTH LEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
pUpoabl, (OPMUPOBAHUS MHUPOBO33PEHHS M OOIIeH KyIbTyphbl YeJIOBEKa, a TAKXKE IKOJIOTHUYECKU
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO M MPUPOAHOH cpexe. Peanusyercs Xxumuieckoe
oOpa3zoBaHHe OOyYalOIMMXCS Ha ypOBHE CPEAHEro oOIero oOpa3oBaHHs CPEICTBAMH YYEOHOTO
npeaMera «XUMHUS», COJAEPKaHUE U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IIPOrpaMMeE [0 XUMHUH C
y4€ToM crenu(pUKHd HAyKH XUMUH, €€ 3HAUCHUs B MO3HAHUU MPHUPOJAbI U B MaTepUATbHON KU3ZHU
o0IIecTBa, a TakXke C y4€TOM OOIMX M[eleld W MPHHLHUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT O0coOYI0 poJib B COBPEMEHHOMU
LUMBUIIM3AIMU, B CO3[JaHUM HOBOM 0a3bl MaTepualibHON KynabTyphl. OHa BHOCHUT CBOW BKJaJ B
(dbopMHpOBaHKE PAIIMOHATLHOTO HAYYHOT'O MBIIUICHHUS, B CO3JJaHHE LIEJIOCTHOTO MPECTaBICHUS 00
OKpYKaloIllleM MHUpPE KaK O €IMHCTBE MPHUPOJABI M YeJIOBEKa, KOTopoe (opMupyercs B XMMHHU Ha
OCHOBE [TOHMMAaHHUsI BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMH, XMMHS CTajla HEOThEMJIEMOMN
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYy/Ja U KU3HU KaXJIOTO YJIeHa
obmectBa. CoBpeMEeHHasi XMMHS KaKk HayKa CO3WAATeNbHAs, KaKk HayKa BBICOKMX TEXHOJIOTHH
HampaBlieHa Ha pelleHue To0aIbHBIX IPOOJIeM YCTOWYHBOTO Pa3BUTHSI YE€JIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrMYECKO 0€301aCHOCTH U OXPaHBbl 310POBBS.

B coorBercTBUM € 00mIMMHU IeNIMH W TPUHLUIAMHU CpPEAHEro 0O0IIero oO0pa3oBaHUS
cogepkanue mpeamera «Xumus» (10-11 xmaccel, 6a30BBIl YpOBEHb M3YYEHHsI) OPHEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOYYalOLIMXCs, HEOOXOOUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHMS B JKU3Hb COLUYMA,
MPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocrapnsromumMy npeameTra « XUMHs» ABISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUuMus»
u «OO0miast 1 HeopraHW4Yeckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWW 10 HEOPTaHWYECKOW XMMUU (C BKIOYEHHEM 3HAHUM M3
o01ieit XuMUM) U opraHudeckoi Xxumun. @OpMUpPOBaHUE JAaHHOM CUCTEMbl 3HAHUH MPH U3YYEHUH
npenMera 00ecreuyrnBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO MHOT0OOpa3usi BEIIECTB Ha OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanusi KypcoB — «Opranudeckas xuMus» u «OOmas 1 HeopraHu4ecKas
XUMHUs» cpopMUpOBaHa B MpOrpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOTO MOAXO0JA K H3YYEHHIO
yueOHOro Matepuana U OOYCIIOBJI€Ha HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHM4eCKOM XMMHM BEILECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKOM TEOpUU CTPOCHUS OPraHMYECKHUX COEIMHEHUH, a
TAK)KE Ha YPOBHE CTEPEOXMMMUYECKHUX U D3JIEKTPOHHBIX IPEACTABICHUN O CTPOECHUU BELIECTB.
CeeneHusi 00 M3y4yaeMbIX B Kypce BEIIECTBAX JAlOTCAd B Pa3BUTHH — OT YIJIEBOJIOPOAOB JO
CIIO)KHBIX OMOJIOTMYECKM AaKTHBHBIX COE€IUHEHHMH. B Kypce opraHuyeckod XUMHMH IOJIy4arOT
pa3BuTHEe CQOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs I€pBOHAYAIbHBIE
MPEJCTaBICHUS O XUMHUYECKOW CBSI3M, KIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUN.

[lon HOBBIM yrJiOM 3peHHss B HIpeaMere «XuMus» 0a30BOT0 YpOBHS pPaccMaTpHUBAETCS
W3Y4YEHHBII Ha YypOBHE OCHOBHOrO oOHiero oOpa3oBaHMs TEOPETHUYECKUH Marepuan u
(aKTOJIOrMUECKUE CBEJICHHUS O BEIIeCTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi 1 HeopraHuveckas XUMHs» OOy4aroIIMMCsl MPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh



3HAYEHUE MEePHOJUIECKOr0 3aKOHA C OOIIETEOPETUIECKIX U METOIOJIOTHUECKUX MO3UIUH, TITy0xke
MOHSATh UCTOPUUYECKOE M3MEHEHHE (DYHKITMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 OOBICHSIOMENH 1
MIPOTHO3UPYIOLLEH.

Enunast cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHUHU, & TAKK€ O XMMHUUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
gononHsieTcss B Kypcax 10 w11  kimaccoB aieMeHTaMHM  COAEp)KaHUSA, HMEIOIIUMU
KYJIbTYPOJIOTHYECKHIA ¢ TPUKIAJAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TIOHUMAHHUIO
B3aMMOCBS3M XUMHUHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poib B I03HABaTENbHOM U
MPAKTUYECKON JESITEILHOCTH 4YEIIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAKCHHS K TIPOIECCY
TBOpPUYECTBAa B O0JIACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBS3aHHBIX C XHUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO M NPUMEHSTh €€ Ui MOMOJHEHHs 3HAHWM, pelieHus
HMHTEJUICKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HMCCIEIOBATEIbCKUX 3a/ad. B 1enoMm copepikaHue
yueOHOro npeamera «XuUMHS» JAHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (POpPMHUpPOBAHHUE Y
00yJaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PMIOCOPCKUX HIeH, TaKuX Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHWYECKOrO0 M OPraHM4ecKoro Mupa, oOyCIOBIIEHHOCTb CBOMCTB
BEILIECTB UX COCTABOM M CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHUHN IMYTEM SKCIIEPUMEHTA U
pelleHrs TMPOTUBOPEUMH MEXIy HOBBIMH (aKTaMd W TEOPETHYECKHUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B DPELICHUM 3KOJIOTMYECKHX MpoOjieM, a Takke MpolieM cOepexeHUs
SHEPreTHUYECKUX PECYPCOB, ChIPbhsI, CO3JaHMs HOBBIX TEXHOJIOTUI U MaTepUAIOB.

B miane pemenus 3aay BOCIUTAHUSA, PA3BUTH M COLMAIIM3AIMN O0YYaIOIINXCS MPUHSATHIC
MPOrpaMMOil MO XUMHHM TMOJAXOJbl K OINPEACTCHUIO COACpPXKAaHUS W TOCTPOSHHUS MpeaMeTa
MpeIycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JACHCTBHA, HMCIOIIMX 0a30BOEC
3HAYEHUE JJIs1 Pa3IMYHbIX BUJIOB JACSITENLHOCTU: PEIeHUs MpobieM, MOUCcKa, aHainu3a 1 00paboTKu
nHbopManny, HEOOXOAMMBIX ISl MPUOOPETEHUS ONbITa MPAKTUYECKOH M HCCIIENOBATEIbCKON
NEeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMHH.

B npakTuke npenogaBaHus XMMUU KaK Ha YpPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IPU OIpPEACTICHHH COJEPKATEIbHONW XapaKTepUCTUKU
Lenel W3y4deHWs TIpeaMeTa HalpaBICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPATUIIMOHHO
npu3HaéTcst  (GOpMUpPOBAaHHE OCHOB XUMHUYECKOW HAayKd Kak oOO0JacTd  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTHUECKON JEATETHLHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJIMYECKOW TOUYKHM 3PEHHUS TAKOM MOJAXOJ K ONPEICICHHUIO Lelel HU3ydeHUus
MpeAMETA SIBJISIETCS BIIOJTHE ONPABIaHHBIM.

CornacHO AaHHOM TOYKE 3pEHUsl TJIABHBIMU LEISMU HM3Y4YeHUs OpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpOBaHHE CHCTEMbl XHMMHUYECKHMX 3HAHMM KaK BaXKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B OCHOBE KOTOPOW JIEKAT KIIIOUYEBHIE TOHSATHS,
(GyHIaMeHTaJIbHbIE 3aKOHBl M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEU UX PA3BUTHS U CTAHOBJICHUS;

e (¢dopMHpOBaHHE W PaA3BUTHE TPEJCTABICHUNA O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMUYECKUX PpEeaKIil, HEOOXOAUMBIX [JIsi MPUOOpPETEeHUsS YMEHHH OpHEHTHPOBATHCS B
MHUpE BEIIECTB U XMMHUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUYECKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATENLHOCTH, CBSI3aHHBIX ¢ HAOMIOeHNEM U 00bICHEHHEM
XUMHYECKOTO OKCIIEPUMEHTa, COONIOJICHHEM TMpaBuil 0e30mMacHOro oOpalleHusl C
BEIIIECTBAMH.

Hapsiny ¢ stuMm, conepkarenbHas XapaKTepUCTHKA LIeJed W 3aJad M3y4yeHus NpelIMeTa B
nporpaMMme Mo XWUMHH YTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUHM C HOBBIMU NMPUOPUTETAMH B
cUcTeMe cpeaHero odmiero ooOpasoBanus. CeroqHsi B MpemnofaBaHUM XUMHUHU B OOJbIIEH CcTEeneHU
0TaéTCS MPEANOYTCHHIE MPAKTUHIECKON KOMITIOHEHTE COIepKaHUsI 00yUeHHUs, OPUECHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3aIluy, BIaICIONIEro He HabopoM 3HAHHIA,



a (pYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHUSMHU aKTHBHOTO TONyYCHHS
3HAHUH ¥ MPUMEHEHUS UX B peaTbHOM KU3HU TSI pEIICHUST TPAKTUYECKHX 3a]1a4.

B cBs13u ¢ 3TUM TIpU U3YYCHHUH TPEaMeETa «XUMUS» TOMUHUPYIOIIEEe 3HAYCHHUE MPHOOPETaI0T
Takue LeJIM U 3a7a4H, Kak:

ajanranys 00yJarIuXCcs K YCIOBUSAM JHHAMUYHO PA3BHBAIOIICTOCS MHpa, (OPMUPOBAHUE
MHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CamM0OOpa3o0BaHHUIO, COTPYIHUYECTRBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JXU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH M MIX IPUMEHCHUEM;

(dhopMUpOBaHHE Y 00YJAIOIIMXCS KITFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTECHIINN ), UMEIOIIHX
YHUBEPCAIBHOE 3HAYCHHE IS PA3JIMYHBIX BHUJOB JCATEIBHOCTH: pEIICHUs MpoOseM, IOUCKa,
aHamm3a ¥ 00paboTku WHMOpPMANKMK, HEOOXOIUMBIX ISl TMPUOOPETEHHS OIbITa ACSTEIHLHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B TO3HAHUU XUMHHU, a TaKKe JUIsl OICHKH C ITO3UIHNA
IKOJIOTHUECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOTHYIO CPENLY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKUX CIOCOOHOCTEH
00yJaronuxcs: CIHOCOOHOCTH CaMOCTOSITEIBHO TPHOOpPETaTh HOBBIE 3HAHUS 110 XHMHUHU B
COOTBETCTBUM C >KM3HCHHBIMHU ITOTPEOHOCTSMHU, HCIIOH30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa M aHaju3a y4eOHOH M Hay4YHO-TIOMYJISIpHON HMH(OPMALUU XUMUYECKOTO
CoJIepKaHUs;

(dbopMUpOBaHHE U PA3BUTHE Yy OOYYAIOMIMXCS ACCOIUMATHUBHOTO U JIOTHUECKOTO MBIIUICHUS,
Ha0JII01aTEIFHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOMMBI, B YaCTHOCTH,
MPH TUTAHUPOBAHHUH U TTPOBEACHUH XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOYYAIOIMUXCS YOSKIEHHOCTH B TYMaHUCTHYECKON HANpPaBICHHOCTH XUMHUH,
e€ BaXHOH pOJIM B PEIICHWH TJ0OATBHBIX MNPOOJIEM palMOHAIBHOTO TMPHUPOAOIIOIH30BaHHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXpaHEHHUsI MPHUPOAHOTO PABHOBECHUS, OCO3HAHUSA
HE00XOIMMOCTU OEpEKHOTO OTHOIIEHUS K MPUPOJAE U CBOEMY 37I0POBbBIO, a TaKkKe MPUOOpPETEHUS
OTBbITa UCIIOJIB30BAHMS TOJIYYCHHBIX 3HAHUU IS MPUHSITHS TPAMOTHBIX PEHICHUN B CHUTYalMsX,
CBSI3aHHBIX C XMMUYECKHMU SIBJIEHUSIMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUsS» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB peaAMETHOI 001acTH «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO6miee 4uCIO YacoB, OTBENEHHBIX MJIsi U3YYCHHS XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
obrmiero oopasoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gyac B Hezeno).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTI'PAMMBI ITO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOEHHUS OO0YyYarolIMMHCS
MIpOrpaMM CpeaHero obiero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM U TNPEIMETHBIM).
HayuHo-mMeTomueckoit OCHOBOH Uil pa3pabOTKU MJIaHUPYEMBIX pe3yJbTaTOB OCBOEHHS MPOrpaMM
CpenHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-ACSITEILHOCTHBIN TTOIXOI.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMUYHOCTHBIX
PE3yJIbTaTOB OCBOCHMSI MpEeAMETa «XHUMHUS» Ha YPOBHE CPEAHET0 001Iero o0pa3oBaHUsl BbIAEIEHBI
CJIEYIOINE COCTABIIAIOLINE!

OCO3HaHUE OOYYAIOIUMHCSI POCCHIUCKON TpakIaHCKOW HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENICHHUIO;

HaJIMuMe MOTHBALIUU K 00Y4YEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHHH JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTb OOYHYAIOUIMXCS PYKOBOJCTBOBAaTHCSI B CBOEH JIE€ATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, TMPHUCYIIMMHU LEJOCTHOM cHCTeME XUMHYECKOIo
o0pa3oBaHus;



HaJTMYMe TTPABOCO3HAHUS YKOJIOTHUECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH
YKU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUS MPEAMeTa «XHUMHUS» JTOCTHTAIOTCS B €AMHCTBE yU4eOHOU
1 BOCIHUTATENIbHON JEATENBHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH U HJ€AJIaMUd POCCHICKOTO TPa)JTaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM U TpaBUJIAMH MOBEACHUS, CHOCOOCTBYIOIIMMH Ipolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS TMYHOCTH O0YJArOIIMXCSI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpaxaroT CcHOpMHUPOBAHHOCTH
OTIbITA [TO3HABATEIILHON U MPAKTUYECKOU JEATEIbHOCTH O0YUaIOIIUXCS 110 pean3allii IPUHATHIX B
oOuiecTBe LIEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOTO BOCIUTAHUS:

OCO3HaHHUs 00Y4YaIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)XKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUSI O COLMAJIBHBIX HOPMAaxXx M IMpaBUJaX MEXKIMYHOCTHBIX OTHOLIECHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH HMPU CO3JAHUM y4EOHBIX MPOEKTOB,
pelieHnu yu4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHUH XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHTBI JPYTHUX
MIPU aHAIN3E PA3JIUYHBIX BUIOB YUYCOHOU NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UYECTBEHHOW XUMUU;

YB)KEHHUA K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS XUMHUU,
OCO3HaHUS TOTO, YTO JOCTHUKEHUS HAYKHU €CTh PE3YJIbTAT JUIUTEIbHBIX HAOII0IEHUN, KPOITOTIMBBIX
SKCIEPUMEHTAIbHBIX [IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB,;

WHTEpEeca U MO3HABATEIHLHBIX MOTHBOB B MOJIYUCHUHU U MOCIICIYIOIIEM aHaIu3¢e nH(opMauu
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATH CHTYAI[H, CBS3aHHBIC C XMMHYCCKHUMH SIBJICHHUSIMH, ¥ TIPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TIIOBEJIIEHUE M TIOCTYNKH CBOMX TOBAapUIIEH C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIKOB;

4) ¢hopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHMUS [IEHHOCTEW 3I0poBOro u Oe3zomacHoro oOpa3a >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

COOJTIOICHUSI TIPAaBUIT OE30MaCHOTO 00pallleHHs C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYJIOBOH JIEATEIBHOCTH;

MMOHUMAaHUS [ICHHOCTH MPABHJI UHIUBUIYaTbHOTO M KOJJIEKTUBHOTO O€30MacCHOTO MOBEACHUS
B CUTYAIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUs TOCIEACTBHM W HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEONCHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKOM  JEATEIHHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIHICHUW TMPAKTUYECKUX 3a/Jad  COIHATHHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

WHTEpeca K MPaKTUUECKOMY U3YUSHHUIO TPOPECCUil pa3IuIHOro pojia, B TOM YHCII€ Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJIbTaTaM TPYAOBOH JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHUIYalbHOW TpaeKkTopuu oOpa3oBaHUs, Oymyiien
npodeccuu M peann3anud COOCTBEHHBIX >XKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKU IIeJIECOO0Pa3HOT0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIIECTBOBAaHUS
JKM3HHU Ha 3emIie;

MOHUMAHUS TJIO0ATBHOTO XapaKTepa HKOJIOTHMYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHOM CpEbl;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKCHUH XUMHUU JUIsl PEIICHUS BOIPOCOB
palMOHAIBHOIO MPUPOAOIIOIb30BaHNS;

AKTUBHOIO HENPUATHS JEUCTBUK, NPUHOCAIIMX BpEH OKPYKAKOWIEH IPUPOIAHON cpene,
YMEHHSI TPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTMYECKHE TOCIEACTBUS MPEeIPUHUMAEMbIX
JENCTBUN U NIPEAOTBPALLATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTWYECKOM KYJIbTYpbI, OIbITa
JESATEIBHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUSI  PYKOBOJCTBOBATHCS UMM B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAIbHOW MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOILLIECTBEHHOM MPAKTUKU;

MMOHUMAaHUA CHeU(PUKH XUMHUU KaK HayKd, OCO3HaHUS €€ poiau B (POPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOIO MPEICTAaBICHUS 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0GsieM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XWMHH JUISS COBPEMCHHOW IMBIJIM3AIMH: B €&
TYMaHUCTHYECKON HAMpaBICHHOCTH W BAaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepUaTbHON
KYJIBTYPBI, PEIICHUU TIOOAIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEAUIIUHBI, 00ECIICYCHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKHA KOM(POPTHOM KU3HU KAXKIOTO WICHA O0IIeCTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTU: IIOHMMAHUsA CYIIHOCTH METOJOB  IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh TOJy4YaeMble 3HAHUS IS
aHalM3a U OObSICHEHHUS SIBIICHUN OKPY)KAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUI, YMEHUS
JeNaTh 000CHOBAHHBIC 3aKTFOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAaHHBIX C HEITHIO
MOJIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOIB30BaTh XUMUYECKHUE 3HAHUS IS pelieHus mpooieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO M HCCIIeIOBATEIHCKOM A TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HEMpEephIBHOMY OOpa30BaHHIO M CamMo00pa3oBaHUIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUU 1O XUMHUH B COOTBETCTBUHU C KU3ZHECHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATbHON AeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOCHUS yUeOHOro npeamera « XMMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC I (i)OpMI/IpOBaHI/ISI MI/IpOB033peHI/I$I 06yqa101111/1xca MG)K}II/ICIII/IHHI/IHapHBIG
(MeXnpeMeTHbIC) O0IIeHAYYHbIC TTOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U
CHGHI/I(bI/IKy METOJO0B IIO3HAHH, I/ICHOJ'II)?,yeMI)IX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BCEIIECTBO,
JHEprusi, SBIIEHUE, IPOIECC, CUCTEMa, HAyYHBIM (DaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHNE, H3MEPEHHE, YKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC YUeOHbIE NEHCTBHS (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecrieunBarone GopmupoBaHue (PyHKIIMOHATHHOW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIINH
oOyJaromuxcs;

CITOCOOHOCTD 00yJaroImxcst HCIOJIb30BATh OCBOEHHEBIE MEXIUCITUTITHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaldbHbIE Yy4eOHbIE JEHCTBHS B TO3HABATENbHOU U
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble  pe3yiabTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCAIbHBIMU  Y4€OHBIMU
IIO3HAaBaTCIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I n pel"y.]'ISITI/IBHI)IMI/I HeﬁCTBHﬂMH.



OBnageHne yHMBePCAJIbHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30BbIe JJOTMUYECKHUE AeHCTBUSI:

CaMOCTOSITENTbHO ~ (POPMYJTUpPOBaTh M AKTyaJU3UpOBaTh IMpoOJIEeMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

ONpEAEATh 1LeJIM JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEILHOCTH C OCTABIEHHBIMU LIEIISIMH;

UCIOJIb30BaTh IPU OCBOEGHUU 3HAHMW MNPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIICISTH
XapakTepHble IpPU3HAKM MOHATMH W  yCTAHABIMBaTh UX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHME MOHATHUS JIs1 OOBSICHEHHS OTJACIBHBIX (DAKTOB U SABICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BELLIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTUBHBIE, JIelyKTUBHbIE, [0 AHAIOIUN), BBIABIIATH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSIX, (OPMYIHUPOBATH BBHIBOJBI U
3aKIIIOYCHUS;

IIPUMEHSTh B IMPOLIECCE IO3HAHUS, HCIOJIb3YEMbIE B XMMHHM CHMBOJMYECKHE (3HAKOBBIE)
MOJIeNIU, NIPeoOpa3oBbIBaTh MOJICIIBHBIE MPEACTABICHUS — XMMUYECKUH 3HAK (CMMBOJ) 3JIEMEHTAa,
XuMu4eckas (opmyna, ypaBHEHHE XUMHUYECKOW pEaKIWd — TPH pEIIeHHH Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC NPEACTABICHUS IS
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIU.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

¢dbopMynMpoBaTh LEIM W 33Ja4d  UCCJEJO0BaHMs, MCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENTFHO CPOPMYIIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJIETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS YUYEHHUUYECKHX
HKCHEPUMEHTOB, COBEpPLICHCTBOBATH YMEHHUS HAOMI0aTh 3a XOJOM IIpolecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €r0  pPe3yibTaT, (OPMYyIHpPOBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEA0BaHMs, COCTAaBJIATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHOU
pabore;

IpUoOpeTaTh ONBIT YYEHHMUYECKOW HCCIeoBaTeIbCKOW M TMPOEKTHOM JAeATeNbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELIEeHUs
MIPaKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3JIMUHBIX METOA0B ITO3HAHUS.

3) padota ¢ undopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OpMaIK (HayqHO-TIONYJIsipHas JIUTepaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHble TMocoOusi, pecypcel MHTepHera), aHaIM3UpOBATH
MHGOpPMALMIO Pa3IMYHBIX BUIAOB U (OpPM TPEACTaBICHUS, KPUTHYECKHM OLIEHUBAaTh €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTB;

(dbopMyIMpOBaTh 3ampockl M NPUMEHATHh pa3IMyHble METOAbl MpHU IOUCKE U O0TOOope
nH(popMaLuy, HEOOXOAUMOM /1JIs BBIIOHEHUS YU€OHBIX 33/a4 ONpeAeaEHHOrO TUIA;

NpUOOpeTaTh OMBIT HCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAJbHYIO (opMy IMpelacTaBleHHs HH(POpMAIUK (CXEMBbI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCIOJb30BAaTh HAyYHBIM S3bIK B KauecTBe CpeAcTBa IMpH paboTe C XUMHUYECKOH
nH(popManen: TPUMEHATh MEXIIpeAMETHbIE ((pU3nUecKne 1 MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBL,
¢bopmybl, a00peBHaTypbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISITHOCTH.

OByageHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKTaeMOW TEMbl B XOJie JUaora W/WIu JUCKYCCHUH,
BbICKa3blBaTh HUJAEU, (HOPMYIUPOBaTb CBOM  MPEUIOKEHUS  OTHOCUTEIBHO  BBIOJHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEH pEe3yNbTaTOB I103HABATEIBHOW MAESITEIBbHOCTH, IOJTY4YEHHBIX
CaMOCTOSITENILHO WJIN COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,



MPAKTUIECKOH PabOThI MO UCCIICJOBAHUIO CBOWCTB M3y4aeMBIX BEIIECTB, peaH3allii y4eOHOTO
npoekta W (OPMYIHPOBATH BBIBOJBI IO pe3yiIbTaTaM NPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIIMH B X0/1¢ OOCYKICHHS 1 0OMEeHa MHEHHUSIMHU.

OgiajeHnne YHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENIBHYIO JESATEIBHOCTD,
ompenenss €€ UeNW W 3aa4d, KOHTPOJUPOBATh U IO MEpPe HEOOXOIUMOCTH KOPPEKTUPOBATH
mpeajiaraeMblii aITOPUTM JCHCTBUI TPHU BBIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX peUIeHUs C y4ETOM TOJYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHuuecKas XUuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCT IPEJICTABICHUH O XUMMUYECKOW COCTaBJISIOIIEH €CTECTBEHHO-HAydHOH
KapTUHBI MUpA, POJIM XMMUHU B TMO3HAHUHU SBICHHHA MPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW M pelleHus
MPAaKTUYECKUX 3a7ad M OSKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
IIPUPOJHOM cpene;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUMN, KOTOpask BKIKOYAET: OCHOBOIIOJIATAIOIINE IOHITHS
(XMMHUYECKUIl 3JIEMEHT, aToM, »JJEeKTpOHHas O000JIoYKa aToMa, MOJEKYIa, BaJEeHTHOCTb,
NEKTPOOTPHULIATEIbHOCTh, XMMHUYECKas CBsI3b, CTpyKTypHas ¢opmyna (pa3BépHyTas u
COKpaIlléHHast), MOJIb, MOJIIpPHAsl Macca, MOJIIPHbIM 00BEM, YIIIepOaHBINA CKelleT, (yHKIMOHAIbHAs
rpymnna, paaukai, U30Mepusi, H30Mepbl, FOMOJIOTMUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPO/Ibl, KUCIOPO/L
U a30TCOZAEpXKAIINUE COCIUHEHHS,, MOHOMED, NOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opraHmdeckux BemiectB A. M. byrieposa,
3aKOH COXpPAHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTU
XUMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHUHU U
0€30MacHOM HCIIOIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHUECKON
JESATEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKT€pHbIEC MPU3HAKY MOHSATUN, YCTaHABIMBATh UX
B3alMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATUS INPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHMH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY Ul COCTABIICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHON) (HOpMYJT OpraHMYEeCKUX BELIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKIUIl, N3rOTABINBATh MOJEIN MOJEKYJ OPraHMYECKHUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHaBIMBAThb MPUHAJUIEKHOCTh H3YYEHHBIX OPraHUYECKHUX
BEUIECTB [0 HX COCTaBy U CTPOCHUIO K ONPEJEeNIEHHOMY KiacCy/Tpymrne COeInHEHUN
(YraeBogopo/isl, KUCIOPOJ M a30TCO/AEPIKAIINE COSAMHEHUS, BHICOKOMOJIEKYISIPHBIE COSUHEHMS),
JaBaTh MM Ha3BaHHMs IO cuctemarndeckoir HomeHknatype (IUPAC), a Ttakke NpUBOIUTH
TPUBHAIbHBIE HA3BaHUS OTACIbHBIX OPraHWYECKUX BEIIECTB (ITHUJICH, NPOMMJIEH, aleTUJICH,
STWIEHIJIMKOJIb, TIHIEPUH, PEeHOT, popMalIbIerul, alleTalbIeru/l, MypaBbuHas KUCIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTeapHHOBAasl KHUCJIOTa, TII0K03a, (hpyKTO3a, Kpaxmal, Ie/uIioo03a,
TJIALKH);

c(OPMHPOBAHHOCTh yMEHHUS OIPENENIATh BUABl XHMHYECKOM CBSI3M B OpraHHMYECKUX
COE€TUHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IIOJIOKEHHUSI TEOPUHM CTPOEHHSI OpPTraHUYECKUX
BeuiectB A. M. BytnepoBa s 00bsSCHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA TUIHMYHBIX NPEACTABUTEIEN PA3JIMYHBIX KJIACCOB OPraHMUYECKHUX BELIECTB (METaH, 3TaH,



STWJICH, TPOMUWJICH, amneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH305, METaHOJN, AITAHOI,
STWJICHIJIMKOJb, TIUIEPUH, (EHOJI, aleTalbJIerusl, MypaBbuHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxMaj, LEeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKAY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKLIUN C HCIOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO ChIpbs (HE(DTH,
MPUPOIHBIN Ta3, yrojb), CocoObl MX MEepepabOTKU W MPAKTUYECKOE MPUMEHEHHE MPOITYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHUS IO XUMUYECKUM YPaBHEHHSIM (MacCCHI,
00BbEMa, KOIMYECTBA UCXOTHOTO BEILIECTBA WJIM MPOIYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUI BIAJETh CUCTEMOW 3HaHHI 00 OCHOBHBIX METOJaX HAYYHOI'O
MMO3HAHUS, UCIIOIB3YEMbIX B XUMHUU MIPH U3yYECHUH BEIIECTB U XUMUYECKUX SIBIICHUH (HAaOIIOCHHE,
U3MEpEeHHUe, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUUYECKUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX >XW3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHU COOJIFOJIATh TPaBWIA IOJIB30BAHMS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBaHHEM, a TaKXe MpaBHiia OOpalIEeHHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUHW IUITAHUPOBATb U BBIMNOJIHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHuss OPraHUYeCKUX BEIECTB IPU HArpEeBaHHUM, IMOJTYYEHUE JITHICHA W U3YYCHHUE €ro
CBOMCTB, KaueCTBEHHBIC PEAKI[MU OPTaHUYECKUX BEIIECTB, JIEHATypalus OEJIKOB IPU HArpEBaHHH,
I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHH C TIPABHIIAMHU TEXHUKU O€30IMACHOCTH IIPU OOPAIICHHUH C
BElIECTBAMH U JITAOOpPATOpPHBIM O0OPYIOBaHHEM, MPEACTABIATH PE3YyNbTaThl XUMHYECKOTO
IKCIIEPUMEHTa B (OpME 3alkCH ypPaBHEHUH COOTBETCTBYIONIMX peakmuid U (QOpMYITHpPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMUYCCKYI0 WH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYyrux);

cOPMUPOBAHHOCTh yYMEHUW COOJIOJIATh TMPaBWJIA OSKOJIOTHYECKH IIeJIECO00pa3HOTO
MOBEACHUS B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpY’KaloIlel TPUPOTHOM Cpelbl, O0CO3HABATh OMACHOCTh BO3JCUCTBUS HA YKUBBIE OPTraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIECTB, MOHUMAas cMbich nokazarens 1K, noscHATe Ha npumepax
CIOCOOBbI YMEHBIIICHUSI M IPEIOTBPAILICHUS KX BPEHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa;

Ui OOy4arouuxcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE MPUMEHSThH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMMO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIAOOBHUIANINX OOYUYAIOIIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOUCUHYIO
cucteMy o6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOW COCTaBIIAIOLICH €CTeCTBEHHO-HAYYHOH
KapTUHBl MHUpA, POJIM XUMHUU B TIO3HAHMU SIBJICHUH NPHUPOAbI, B (JOPMUPOBAHUM MBIIIJICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM JJsi peleHus
MPAKTUYECKUX 3a/lad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
IIPUPOJHOM Cpene;

BJIaICHHUEC CHUCTEMOM XMMHYECKHIX 3H3HI/II>1, KOTOpas BKIKOYACT: OCHOBOIIOJAraromue moHATHUA
(XMMHUYECKHUl 2JIEMEHT, aToM, H30TOM, S-, P-, d- IEKTPOHHBIE OPOUTAIM aTOMOB, UOH, MOJICKYIIa,
MOIJIb, MOJ'ISIpHBII\/’I O6’LéM, BAJICHTHOCTB, OJJICKTPOOTPHULATCIBHOCTD, CTCIICHb  OKHUCJICHNA,
XUMHYecKass CBSI3b (KOBAJEHTHAas, HOHHAs, MeTaJlIn4yeckas, BOJOPOAHAsA), KpHUCTaUIMYecKas
peméTka,  TUIBl  XMMHUYECKMX  pEakUHWi,  pacTBOpP,  AJIEKTPOJUTBHI,  HEDJIEKTPOJIUTHI,
NMEKTPOJINTUYECKAS] JUCCOLUALUS, OKUCIUTEb, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKOW PEaKIIHH,
XUMHUYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DIIEKTPOJIMTUYECKON JHUCCOLMAILINU,
nepuoanueckuii 3akoH . 1. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl BELIECTB, 3aKOH COXPaHEHUS



U TPEBpALICHUsI SHEPTUHU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHHUsI IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBIICHUH, (aKTOIIOTUYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IONYyYECHUU U
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEUIIUX HEOPTaHWYECKUX BEUIECTB B OBITY M IMPAKTHYECKON
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTAHABINBATh UX
B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE OHITHUS MPU OMKUCAHUA HEOPTaHUYECKUX BEILIECTB
U WX MPEBPALLEHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHMUYECKYH) CHMBOJHKY JUIsI COCTABIICHUS
(bopMyIT BEIIECTB U YPaBHCHHI XUMHUYCCKUX PEaKIlvii, cucreMaTrueckyo HomeHkmarypy (IUPAC)
Y TpUBHAJIbHBbIC HA3BAHMS OT/ACJIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIM ra3, YrJIEKUCIbIN ras,
aMMHaK, raiméHasi U3BeCTh, HeraléHas u3BecTb, TUThEBas COJa, MUPUT U JpyTue);

c(hOPMUPOBAHHOCTh YMEHUH OIpPEACSATh BAICHTHOCTh U CTCTICHh OKUCICHHS XUMHUYECKHX
3JIEMEHTOB B COECIUHEHUSIX PA3JIMYHOIO COCTaBa, BHUJI XUMUYECKOW CBSI3U (KOBaJIeHTHAasi, MOHHAs,
METaJUIMYecKasi, BOJOPOAHAs) B COCAUHEHHUSAX, TUIl KPUCTALIUYECKON PEMIETKH KOHKPETHOTO
BellecTBa (aroMHasi, MOJIEKYJsSpHasi, WOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABINBATh MPUHAATIC)KHOCTh HEOPraHMUECKUX BEIIECTB IO
X COCTaBy K ONpEACTIEHHOMY KJIAcCy/TpyNIe COCTUHEHUH (TMPOCTHIE BEIIECTBA — METAUIbl U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH Tiepuoandeckoro 3akona JI. . Menneneena
U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBICHUTENBHYIO U MPOTHOCTHYECKYIO () YHKIUY;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
anemeHToB 1—4 nepuonoB [lepuoanueckoil cucremsl xumuueckux snemeHToB 1. 1. Menpeneesa,
UCIOJB3Yysl MOHATUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIeTUUECCKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTU W3MEHEHUsI CBOMCTB XMMUYECKHUX 3JEMEHTOB U MX COCAMHEHUH IO NMepuoiaM U
rpynmaM [lepuoanueckoil cucteMsl XUMUYECKHX dIeMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHWE TI'E€HETHYECKOM
CBA3M MEXKJy HEOPraHWYeCKHMMH BEIIECTBAMH C TOMOUIbI0 YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KIACCHU(PUIMPOBATh XUMUYECKHUE PEAKIHHU 10 Pa3IudHbIM
MpU3HaKaM (YUCIIy U COCTaBY pPearupyrolux BEUIECTB, TEMIOBOMY 3P PeKTy peakunuu, N3MEHEHUIO
CTETeHeW OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YIaCTHIO KaTaan3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIIATH YPaBHEHUsS PEAKIIUN Pa3TUYHBIX TUIIOB, MOJIHBIEC U
COKpalIéHHbIE YpaBHEHHUS peakluid HMOHHOTO OOMEHa, y4YUThIBas YCIIOBHUS, MPU KOTOPBIX OSTH
peakuuu UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIUH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH pPAaCKpBIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PeaKIluii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIuu OT
pa3nuYHbIX (HAKTOPOB; XapakTep CMEIICHHs XUMHYECKOTO pPaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEePH30BaTh XMMHUECKUE MPOIIECCHI, JICKAIHEe B OCHOBE
MPOMBIIIIJICHHOTO ~ TIOJIYYeHHUS CEPHOM KHCIOThI, aMMHaka, a Takxke CHOPMUPOBAHHOCTH
MpeacTaBieHnid 00 OOIMX HAy4YHBIX MPUHIUNAX M JKOJOTHYECKHX MPOoOJieMax XUMHUYECKOTO
MIPOU3BO/JICTBA;

chOPMUPOBAHHOCTh yYMEHUU TMPOBOJUTH BBIUMCICHHUS C HCIOJH30BAHHEM TOHSATHUS
«MaccoBasi JI0JIs BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIIHIX,
Macchl BeIIeCTBa WM 00BEMA ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce WM O00BEMY



OJTHOTO M3 YYaCTBYIOIIUX B PEAKLUHU BEIIECTB, TEIJIOBOTO 3PQeKTa peakui Ha OCHOBE 3aKOHOB
COXPAHEHHUS MACChl BEIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

c(OPMHPOBAHHOCTH YMEHHUH COONIOJATh NMpaBWJa MOJIH30BAaHUS XMUMHUYECKOH MOCYIOH H
1a00paTOpHBIM 000pPYJOBAHUEM, a TaK)XKe MpaBWiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

C()OPMHUPOBAHHOCT YMEHHMH IUIAHUPOBAaTb U BBINOJHATH XUMHUYECKUI SKCHEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa, ONpEesIEHUE Cpeabl pacTBOPOB
BEIIECTB C IOMOIBI0 YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHAYECKON pPeakliy, peakii HOHHOrO 0OMEeHa, KadeCTBEHHbIE Peakluu Ha cynibdaT-, KapOoHaT-
U XJIOPUI-aHUOHBI, Ha KAaTUOH aMMOHHs, PELICHHE OJKCIEPUMEHTAIbHBIX 3aJa4 I0 TeMaM
«Mertamnel» n «Hemertannel») B COOTBETCTBUM C MpaBUIaMM TEXHUKH O€301IaCHOCTU IpU
oOpalleHnu ¢ BeIIeCTBaMH M JIaOOpaTOpHBIM 00OpYyIOBaHHUEM, IMPEACTABIATh PE3YJIbTATHI
XMMHAYECKOTO OJKCIEepUMEHTa B (OpME 3alucu YpPaBHEHHWH COOTBETCTBYIOLIMX pPEAKIUd U
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUIH KPUTHYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
[I0JTy4aeMy0 U3 pa3HbIX HCTOYHHUKOB (CpeCcTBAa MAaCCOBOM KOMMYHMKALUU, IHTEpHET U Apyrux);

cOPMHPOBAHHOCT, yYMEHHUH COOMIOJAaTh TMpaBHUJa SKOJOTMYECKH IIEeJIECO00pa3HOTO
NOBEACHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHs CBOEro 370pPOBbS U
OKPY’KaloIledW NPUPOJHOU Cpenbl, OCO3HABATh OMNACHOCTh BO3JECUCTBUS HA JKUBBIE OPraHU3MBI
OIpeIeIEHHBIX BELIECTB, MOHMMAas cMblca nokaszatens [1JIK, moscHATh Ha mpuMmepax CrocoObl
YMEHBILIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3ACUCTBUS HA OPTraHU3M YEJIOBEKA;

Uil OOy4YarolMXCsl C OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbS: YMEHHME IPHUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKHX SIBIICHHIA;

IVl CIeNbIX U CIa00BHJAIIMX OOYYAIOLIMXCS: YMEHUE HCIOJIb30BaTh PElbe(PHO-TOUCUHYIO
cucremy obo3naueHuii JI. bpaitis muist 3anvucu XuMHIecKux GopMy.

COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKONH XUMHH

[Ipeamer opraHMuYeckold XMMHUH: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHUE B IIOJIYYEHUU
HOBBIX BEUIECTB U MaTepHalloB. Teopus cTpoeHus opraHnndeckux coenunenuii A. M. bytieposa, eé
OCHOBHBIE T0JI0KeHUs. CTpYKTypHBIE (OPMYJIBI OpraHMYECKUX BellecTB. ['omosiorus, uzomepusi.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX — OAMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBienue o KiacCU(PUKAUMU OpPraHUYECKUX BellecTB. HoMeHKaTypa OopraHu4yecKux
COeIMHEHUH (CucTeMaTHyecKas) U TPUBHAJIbHBIC HA3BaHMUS BAKHEHWIIMX MpeICcTaBUTENEH KIaccoB
OpPraHWYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOZbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALLECHUN: O3HAKOMJICHHE C
o0Opa3naMu OpraHMYECKHUX BEUIECTB M MaTepuajlaMM Ha UX OCHOBE, MOJEIMPOBAHHUE MOJEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLCHHIO
OpraHMYECKUX BEIIECTB IPU HarpeBaHuu (TJ1aBjIeHHEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

ATNKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKMH psA. MeTan W 3TaH — MpocTeuimne
MIPEJICTaBUTENIN alIKaHOB: (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA (PEaKIMU 3aMELCHHUs U TOPEHHUS),
Hax0>KJICHHE B NIPUPOJIE, IOJIYYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psAA. DTWIEH U NPONUIIEH — MPOCTEHUIINE
MIPE/ICTaBUTENIN AJIKEHOB: (U3MUECKUe M XMMHYECKHE CBOWCTBA (peakuuu TUIPUPOBAHMUSA,
raJIOrT€HUPOBAHNS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3aLliN ), IOJIy4€HNE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmetunOyragueH-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKHE
cBoOMcTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOr0 KaydyKa 1 Pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psll. AUETHIIEH — MPOCTEHIIHIA
MPEJCTaBUTENIb AIKHHOB: COCTaB, CTpPOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHSI ), TOTyYE€HUE U IPUMEHEHHUE.



Apenbl. benzonm: cocra, cTpoeHue, (U3MYECKHME M XUMHYECKHME CBOMCTBa (peakuuu
raJIOTCHUPOBAHUS M HUTPOBAaHMA), IOJyYeHME U TpHUMEHEHHe. Jonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ce0lUCmea (peakyuu 2aro2eHUpoSaHus U HUMpOSAHUs), NOLydeHue u
npumenenue. ToxcnyHOCTh  apeHOB. ['eHerMueckas  CBS3b  MEXAY  YIIIEBOLOPOAAMH,
MPUHAIEKAITUMU K Pa3IM4HbIM KJ1accaM.

[IpuponHble MCTOUHUKHU YrieBoaopoaoB. IIpupoaHslii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoOsl nepepadboTku HeTH: Meperonka, KPeKHHT (TEPMUYECKUH,
KaTaJIMTU4eCcKui ), mupoius. IIponykrel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBIIIJIEHHOCTH
u B ObiTy. KaMeHHBIH yroib U MPOIYKTHI €r0 IepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YCHMs BEINECTB M MX IPEBPALLCHUI: O3HAKOMIICHUE C
o0pa3iaMu IuIacTMace, KaydyykoB W pe3uHsl, kKoutekuun «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJlOTEHOIPOU3BOJHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOThI:
II0JIy4Y€HUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienus 1o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOAHOTO
BEIIECTBA WJIU MPOYKTa PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepxamme oprannyeckie CoeiHHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON H ATAHON: CTPOEHHUE, (U3NYECKHEe U
XMMUYECKHE CBOMCTBa (peakuuu C aKTMBHBIMM METaJUIAMHU, TaJOr€HOBOJOPOJAaMM, TOPEHHE),
npuMeHeHue. BogopoiHeie cBsI3u MeX 1y MOJIEKYJIaMU CIIUPTOB. J{eficTBUE METaHOIa U 3TaHOJIa Ha
OpPraHM3M YeJIOBEKa.

MHOroaTOMHBIE CIHPTHL. DTWJICHIVIMKOJNb W TJHLEPUH: CTpOEHHUE, (U3NYECKHe |
XMMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METalJIaMM, KaueCTBEHHAs peaklus Ha
MHOT'OAaTOMHBIE crnupThl). [lefictBue Ha opranu3m denoBeka. [IpuMeHeHHwe TriauIEepUHa W
STWJICHIJIUKOJIA.

@deHoI: CTpOCHHE MOJIEKYJbl, (U3NIECKHE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoma.
[Ipumenenue penona.

Anpneruapl U kemownvli. DOpMalbIETuJl, aueTalbJACTUA: CTPOCHUE, (QU3NYECKUE U
XMMUYECKHE CBOWCTBA (peaklMM OKHUCIEHHs M BOCCTAaHOBJIEHHS, KaueCTBEHHbBIE pEaKIiH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNbHbIEe KapOOHOBBIE KHUCIIOTHl. MypaBbuHAas M YKCYCHash KHCIIOTBI:
CTpOeHHEe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (CBOMCTBA, 0OIIMe I Kiacca KUCIOT, PEaKIus
TepupHKaMM), ModydyeHHue | mnpuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KHMCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, MX
MOIOIIIEE JEHCTBHE.

Crnoxuble 3Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX 3(UPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poJib KUpPOB.

VYrneBoabl: cocTaB, KilacCU(pUKaLUs YrieBOoJ0B (MOHO-, M- U monucaxapusl). ['nmokos3a —
MPOCTEHIIMIA MOHOCaxapHua: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbl, (U3NYECKHEe M XMMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHE B MpPHPOJIE, NMPUMEHEHHUE,
6uonorudeckas posb. otocunTes. PpyKTO3a KAk H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak IpUpojHble nosmMmepbl. CTpoeHHe Kpaxmajla M LEJUIIOJIO3BL.
duznyeckue U XMMHUYECKHE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTAJIBHBIE METOJABl M3YYEHHUs BELIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
Ha0JI0/IeHNE U ONMCaHUE JEMOHCTPALMOHHBIX OMBITOB: FOPEHUE CIUPTOB, KAYECTBEHHBIE PEAaKLIUN
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE AdTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIHPTOB
(B3ammogelicTBre TimiepuHa ¢ ruapokcuaoM meau(ll)), ampnernoB (OKucIeHWE aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l) m rugpokcuaom menu(ll), B3amMoneicTBUe Kpaxmalia ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.




Bbruuciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOAHOTO
BEIIECTBA WU NPOYKTa PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO U3 HCXOHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTconeprkaniye OpraHu4eckue COeINHEHUS.

AMUHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuveckue coequHeHus. Puzndyeckue U XUMHUYECKUe
CBOWCTBA AaMMHOKHUCIOT (Ha @puUMepe INIMIUHA). buojormyeckoe 3HaueHUE aMHUHOKHUCIIOT.
[TenTuae!.

benkn kxak HpUPOAHBIE BBICOKOMOJIEKYJISIPHBIE cOeAMHEHHMA. llepBuuHas, BTOpUYHAs H
TpeTUYHasl CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa OEJIKOB: THUIPOIM3, JEHATypauus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKH.

DKCcIepUMEHTAJIbHBIE METOJbl M3YYEHHs BEIIECTB M HMX NPEBpalleHWH: HAOIIOACHUE U
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: J€HATypalusl O€JIKOB MPU HArpEeBaHWHM, LIBETHBIE pPEaKIUU
0€JKOoB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb IIOJMMEPHU3ALMH, CPEIHAS MOJEKyJIsIpHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHNUN — IIOJIMMEPU3aLUs U MOJUKOHCHCALUS.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMs BEINECTB M MX IPEBPALLCHUI: O3HAKOMIIEHUE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MEXINpeAMETHBIX CBA3€H NpU U3yuyeHUM opraHuyeckol xumuu B 10 kiacce
OCYILLIECTBIISICTCS Yepe3 HCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, Tak U
ITOHSATUH, ABIIAIOIIMXCA CUCTEMHBIMH JUISl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MTOHATHS: SIBICHUE, HAYYHBIH (akT, TMIIOTE3a, 3aKOH, TeOpHs,
aHaM3, CUHTE3, Kiaccu(uKauus, MEePHOAUYHOCTh, HAONIONEHUE, HW3MEpEHHE, HKCIIEPHUMEHT,
MOJIETIUPOBaHUE.

@dusuka: MaTepus, SHEprus, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, JHEPreTUYECKUN ypOBEHb,
BEIIECTBO, TeJ0, 00bEM, arperaTHOe COCTOSIHME BEIEeCTBa, (PU3NYECKHE BEIMYMHBI U €AMHUIBI UX
U3MEPEHMUS.

buonorus: kierka, opraHusM, Ouocgepa, oOMeH BelIeCTB B OpraHusme, (OTOCHHTES,
OMOJIOTrMYECKH aKTUBHbIE BellecTBa (OEIKU, yIIIeBOIbl, KHUPbI, PEepMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorus: NMUIIEBbIE MPOIYKTHI, OCHOBBI PAallMOHAJIBHOTO IHWTAHMS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IpenapaThl, MaTepUalbl U3 MCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMuyeckuil aneMeHT. AToM. Sapo aroma, U30TONBL. OJEKTpOHHAs 0O0OJIOUKA.
DHepreTHUeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smemeHThl. OCOOCHHOCTH
pacnpesiesieHusi JIEKTPOHOB MO OpOHUTaNsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPHOIOB.
DJeKTpoHHas! KOH(UTYpaLUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema xuMudeckux asneMmentos [l M.
Menpeneesa. CBs3b NEpUOANYECKOr0 3aKoHA U [lepnonnyeckoil CUCTEMbI XMMUUYECKHUX 3JIEMEHTOB
J. 1. MenaeneeBa ¢ COBPEMEHHOW TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 110 TPyIIaM U
nepuogam. 3HaueHue NepruoINYECKOro 3aK0OHa B pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBs3b. BHIbl XMMHUYECKOH CBs3M (KOBaJEHTHas
HEeMNoJisipHas W TMOJspHas, HOHHAs, MeTalndeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOM
XUMHAYECKOH CBA3M (OOMEHHBIH M JOHOPHO-aKIEeNTOpHBINH). BomoponHas cBszb. BaneHTHOCTS.
DneKTpooTpUiaTeaTbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KATUOHBI K AHHOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[lonstre o aucnepcHbIx cuctemax. VICTMHHBIE U KOJJIOMJHBIE pacTBOpPbL. MaccoBas 10
BELIECTBA B pacTBOpE.

Krnaccudukanus Heopranuueckux coequHeHuil. HomeHkIaTypa HeopraHM4ecKHX BEIIeCTB.
['eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAVICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuyeckas peaknus. Kriaccuduxamuss XUMHUYECKUX peaklMid B HEOPraHUYECKOM H
OpraHWYECKONM XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEIECTB, 3aKOH COXPAHEHHS U IMpEBpaICHUs
SHEPTHUH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pPa3lIW4HbIX (GakTopoB. OOpaTHMble peaKuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponutuyeckas auccoruanus. CuibHble W ciadble 3MeKTpoiauThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHasl, IETOUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METOAbl W3Y4YEHHUs BEIIECTB U HUX MPEBPAICHHI: JIEMOHCTpaIus
tabmun «llepuonnyeckas cucrema xumudeckux snemeHToB JI. WM. MenaeneeBay, u3ydeHue
MOJCJIe KPUCTAUIMYECKHX pEemETOK, HaOMIOJeHUEe U ONHUCAHWE JACMOHCTPAllMOHHBIX U
mabopaTOpHBIX OMBITOB (pa3lioKeHHE TMEepOKCHAa BOAOPOJa B MPHUCYTCTBUH KaTalau3aTopa,
ompeJieJIeHue CpeAbl PacTBOPOB BEIIECTB C IMOMOINBI0 YHUBEPCAIBHOTO HHJIMKATOpA, PEaKIUU
MOHHOTO OOMEHa), NPOBEACHHE MPAKTHUYECKOH paboThl «BnusHue pa3nuyHbIXx (QaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKLIAN.

Pacuérnbie 3amaun.

Pacuértel 0 ypaBHEHUSM XUMHYECKUX PEAKIM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBAsi J0JI BEILIECTBA.

Heopranunueckasi xumust

Hemeramnsl. Ilonoxxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpPOCHHsI aToMoB. Du3nyueckre CBOWCTBA HEMETAIUIOB.
AnnoTponus HEeMeTalIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETA/IOB (TajJoreHoB, cepbl, a3ora, ¢docdopa,
yriaepoaa U KpeMHUS) U UX COSIUMHEHMH (OKCHIIOB, KMCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIUHEHMUI).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxenne MeramuioB B Ilepuoanueckol cucteme XxuMudeckux aiemMeHTos /1. M.
MenpaeneeBa. OcCOOEHHOCTH CTPOEHUS OJJIEKTPOHHBIX O0ONOUEK aTroMOB MeTauioB. OOmue
¢usnueckue cpBoiictBa MeTauioB. CIUIaBbl METAJUIOB. ODJIEKTPOXMMHUYECKUH psi HaNpsLKEHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXHEWUIIUX METAUIOB (HATPUM, Kajduil, KaJlblUid, MAarHui,
ATIOMHUHHM, IUHK, XPOM, KEelle30, MeJlb) U UX COCTUHEHHI.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeneHne MeTauioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB U UX MPEBPALICHUN: U3YYEHHE KOJUIEKIIUU
«MeTtansl U CIUIaBbl», 00pa3loB HEMETAIIOB, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4, HabI01eHe
U ONHCAHHE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBHE THIPOKCH]IA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT | IIEJI0Uei, KaueCTBEHHBIE PEAKIINN Ha KATHOHBI METAJIIOB).

Pacuérnpie 3amaymn.

Pacuérer maccel BemecTBa win 00bEMa ra3oB 1O W3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wik 00bEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMUECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 KU3Hb

Ponp xumum B 00€CTICUEHHH DKOJIOTHYECKOM, SHEPTeTHYECKOW M TMHUIIEBOW 0€301MacHOCTH,
pa3BuTuu MeauuHbl. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIHi.



[IpencraBnenus 06 oOLUMX HAYYHBIX NMPHHLIUNAX MPOMBIIUICHHOTO MOJYYECHHUsI BaKHEUIINX
BEIIECTB.

UYenoBek B MHpe BELIECTB M MAaTE€pUAIOB. BAKHEHUINME CTPOUTEIBHBIC MAaTEpUAIIbL,
KOHCTPYKLIMOHHBIE MaTe€pUalibl, KpPAaCKH, CTEKJIO, KepaMHMKa, MaTephalbl Ul DJJICKTPOHUKH,
HaHOMAaTepHalIbl, OPraHNYECKUE U MUHEPAIbHBIE yJO0PEHUSI.

XuMus M 3700pOBbE YEJIOBEKAa: IIPABWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOr0 UCITIOJIb30BAHUS MIPETapaToB OBITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPHU M3yd4eHUH 0oOIIel 1 HeopraHMuecko XuMuu B 11
KJIacce OCYILIECTBISIETCSA Yepe3 MCI0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHATHUM, Tak U
IIOHATUH, SABJIAIOIIMXCA CUCTEMHBIMHU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOu1re ecTeCTBEHHO-HAY4YHbIC MOHATHUS: HAY4HbIM (akT, rUIoTe3a, 3aKOH, TEOpHs, aHaIM3,
CHHTE3, KJIAacCU(pHKAIMA, TMEePUOAUYHOCTh, HAOIIOACHUE, OKCHEPUMEHT, MOICIUPOBAHHUE,
U3MEpEHUE, ABJICHUE.

®usuka: Marepus, JHEprus, Macca, aroM, JJEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOIl,
PaZlMOAKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUIl ypOBEHb, BEIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECCKHE BEIIMYMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, oOpraHusM, O3KocucTeMa, Ouocdepa, Makpo- U MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: XMMHUYECKasi MPOMBIIIIEHHOCTb, METAJULYPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUaJIoB, CEJIbCKOXO35CTBEHHOE IIPOU3BOJICTBO, HUIIEBast IIPOMBIIIJIEHHOCTD,
(bapmMarieBTHYECKasi IPOMBIIIJICHHOCTb, POU3BOICTBO KOCMETHYECKUX MpPEnapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MAaTE€PHAJIOB, dJIEKTPOHHAS IIPOMBILIUIEHHOCTb, HAHOTEXHOJIOTHH.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

[Iporpamma COOTBETCTBYET aBTOPCKOW IO COJACpPXKAHUIO W JIOTUKE ee wu3ydeHus. Ho wuz-3a
npazaanuHbix aHei (30.09.2024, 04.11.2024, 24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025) Oyner
MPOBEACHO _ Yac, M3y4eHO  yueOHbIX enuHuilbl. [Iporpamma OyaeT BHITIOJIHEHA 32 CYET COKpAIECHU
PE3EepPBHBIX YaCOB U 00BbETMHEHUS OJIM3KUX TI0 COACPIKAHUIO TEM.

Ne
n/n

KoauuecTBO 4acoB JJ1eKTPOHHDIE
HaumenoBanue
a3/1eJI0OB M TeM K H (undposbie)
E OrDaAMMBI Bcero OGH TPOJIBHBIE pﬁaKanecmle o0pa3oBaTejibHbIE
ThI ThI
porp pabo pabo pecypchl

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

11

IIpeamer
OpraHNu4eCcKou
xumuu. Teopus
CTPOEHUS 3
OpPraHUYEeCKUX
coennHeHul A. M.
byrneposa

Hroro no pasneny 3

Paszpnen 2. Yriesonopoabl

2.1

[Ipenenbubie
yIJ1€BOIOPOIBI — 2
aJIKaHbI




Henpenenbabie
YII€BOJAOPO/IbI:

2.2 6 1
aJIKeHbI, aJIKaIUEHBI,
QJTKIHBI
23 Apomartuueckue 2
YTIIE€BOI0POIbI
[Ipupoansie
24 HUCTOYHUKH 3 1
YTJIEBOJOPOIOB U UX
nepepaboTKa
Hroro no pazueny 13
Pasnen 3. Kuciopojacoaep:xaniue oprannyeckue coeuHeHust
3.1 Crnuptel. @enon 3
Anbaeruipl.
39 KapGoHoBsie 7 1
KHUCJIOTHI. CIIOXKHBIE
3(upsI
3.3 YrieBoabt 3 1
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kamye opranHudeckue coeIMHeHUus
AMUHBI.
4.1 AMUHOKHUCIOTHI. 3
benku
Utoro no pazneny 3
Pasznea S. BbicokoMoJIeKyJISIpHbIE COeINHECHUS
51 [ImacTmaccel. 2
Kayuyku. BosnokHa
Hroro no pasneny 2
OBILIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOTPAMME
11 KJIACC

[IporpamMMa COOTBETCTBYET aBTOPCKOM IO COJEpKaHUI0O M JIOTHKe ee wu3ydeHus. Ho wuz-3a
npaznuuuHbix gHed (30.09.2024, 04.11.2024, 24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025) Oyner
MPOBEJICHO _ 4ac, U3YYeHO __ y4ueOHbIX eauHHIbl. [IporpamMMa OyaeT BBHIMOIHEHA 332 CUET COKPAIlEeHU S

PE3CPBHBIX YaCOB U O6’beI[I/IHeHI/I$I OJIM3KUX 110 COACPIKAHUTO TEM.

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

KoaunuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckune

padoThI

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchl

Pasznen 1. Teopernueckne 0CHOBbI XMMUM

1.1

CtpoeHue aTOMOB.

3




[Tepuonnueckuii
3aKOH U
[Tepuonuueckas
CHCTEMa XMMHYCCKUX
anemenToB /l. .
MeHnaeneeBa

1.2

CrpoeHue BeliecTsa.
MHoroo6pasue
BEIIECTB

1.3

XUMHUYECKHUE
peakuuu

Uroro no pazneny

13

Paznen 2. Heoprannyeckasi xumus

2.1 Mertauiet 6
2.2 Hemeraiuisl 9
CBs3b
23 HEOPraHMYECKUX H 2
OpPTaHHYECKUX
BELLIECTB
Hroro no pazneny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
3.1 XUMUA U KA3HB 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/
n

Tema ypoxka

KoaudecTBO 9acoB

Jara
U3ydeHus

Bcer

KonTpoasu
ble padoThI

IIpakTnyeck
ue padoTsbl

ITo ITo
iaH | ¢pakr

y y

Pasnen 1. TeopeTnueckue 0CHOBBI OpraHu4eckoii xummu (3 4)

Tema 1.1. IIpeamer opranuyveckoii xumuu. Teopusi cTpoeHHs OpraHMYecKUX
coenuHenuii A. M. byrieposa (3 4)

BBoanbIit
HHCTPYKTaX 10 Th
[Ipenmer

OPraHU4YeCKON XUMHH,

eé BO3HHMKHOBCHHUC,
Pa3BUTHUC U SHAYCHUC

Teopus crpoeHus
OpPraHMYECKHUX
coenuHeHuit A. M.
byrneposa, eé

OCHOBHBIC ITOJIOXKCHHA

IIpencraBnenue o
KJaccuukanum
OpraHUYECKUX
BEILECTB.
Howmenxkiarypa
(cucremaTuydeckas) u
TpUBHUAJIbHBIE
Ha3BaHUSA
OpraHUYECKUX
BEIIECTB

Pasnen 2. Yraesogopoas! (13 v)

Tema 2.1. IlpeneabHble yriieBoIOpOAbl — AJTKAHBI (2 1)

AJIKaHBI: COCTaB U
CTpOCHHE,
TOMOJIOTHYECKUH Psil

MerTaH 1 3TaH —
IIpoCTenIIne
MPEACTABUTEIHN
aJIKaHOB

Tema 2.2. HenpenejbHbI

€ YIJIeBOJOPO/bl: AJKEHbI, AJIKAJAUEHbI, AJTKUHBI (6 1)

AJKeHBI: cOCTaB U
CTPOEHUE, CBOMCTBA

1

OTHUJEH U IPONUIIEH
— NpoCTeNIne




npeacCTaBUTCIIN
AJIKCHOB

[TpakTuyeckas padora
No 1. «Ilonyuyenue
ATUJICHA U U3yUYEHUE
€ro CBOMCTB)»

HNucrpykrax no Th
AJnKaaueHsl.
byranuen-1,3 u
MeTmI0yTaauen-1,3.
[Tonyuenue
CHHTCTHUYCCKOTO
Kay4dyKa ¥ pe3UHBI

10

AJKHWHEL: COCTaB B
0COOCHHOCTH
CTpOEHHUS,
TOMOJIOTUYECKUH PSI.
AnervnnedH —
MPOCTEUILININA
MpeJCTaBUTEb
AJIKUHOB

11

Brruncnenus mo
YPaBHEHUIO
XUMHYECKON PeaKkuu

Tema 2.3. ApomaTu4eckue yrjieBoaopoasl (2 1)

12

Apenbl: 6eH301 U
Toyoia. TokcHuHOCTD
apeHoB

13

I'emeTnyeckas cBA3b
YIJIEBOJAOPOOB,
MPUHAJICKAIINAX K
Pa3JIMYHBIM KJIACCAM

Tema 2.4. IIpupoansie

HCTOYHHKH YIJICBOAOPO/IOB H HX Iepepado

TKa (3 4)

14

IIpuponusie
VCTOYHUKU
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOIYTHBIE HEPTSHbIE
ra3pl, He()Tb U
IIPOIYKTHI €€
nepepadboTKu

15

[Ipuponusie
VCTOYHUKU
YIJIEBOAOPOAOB:
IIPUPOJIHBII ra3 u
MOIMYTHBIE HEPTSIHBIE
rassl, HepTh U
MPOAYKTHI €€




nepepadoTKH

16

KonTponbnas pabota
10 paszeiny 1 1

«YTIeBOAOPOB

Pasznea 3. Kuciopoacoaepxammue opranudeckue coeqnHenns (13 v)

Tema 3.1. Ciuptbl. ®eHo

(CA))

17

HNucrpykrax no Th
IIpenenbuble
OJIHOATOMHBIE
CIIUPTBI: METAHOJ U
sraHois. Bonoponnas
CBS3b

18

MHoroaroMHbIe
CIIUPTHI:
STUJICHTJIMKOJIb U
TJIUILEPUH

19

@DeHoJ: CTpOoCHUE
MOJICKYJIHI,
buzndeckue u
XUMHUYCCKHEC
CBOMCTBA,
IPUMCHCHUE

Tema 3.2. Anbaernabl. Kap0oHoBbIe KHCI0THI

. Caioxnble 3¢pupsbl (7 4)

20

AJnbaeruimr:
dbopmanberua u
areTaabIeTHI.
ArneToH

21

OaHOOCHOBHEIS
npeJieTbHbBIC
KapOOHOBBIE KUCIIOTHI: 1
MypaBbUHAS U
YKCyCHasI

22

[TpakTiueckas pabota
Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM
KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAs KUCIIOTHI,
KaK IIPEICTABUTENHN 1
BBICHIMX KapOOHOBBIX
KHCIIOT

24

MpEI1a Kak conn
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JeUCTBUE

25

CrnoxHble 3(upbl Kak

IMPON3BOJHEBIC




KapOOHOBBIX KHUCIIOT.
I'maponus cinoxHbIX

3¢hupoB

26

Kupsl: runpomnus,
IPUMEHEHHUE,
Ouosoruueckas poib
KUPOB

Tema 3.3. YrieBoasl (3 4)

27

YrieBoasl: COCTaB,
Kiaccuukarms.
Baxwueiimmue
NIPEICTaBUTEIIN:
TIII0K03a, PPYKTO3a,
caxaposa

28

Hucrpykrax no Th
Kpaxman n
LIEJUTI0JI03a KaK
IIPUPOJHBIC
IIOJIUMEPBI

29

KonTponbnas pabota
1o pazjaeny
«Kucnopoaconepxari
1€ OpraHuYeCcKue
COCTUHEHUS

Paznen 4. A3orconep:kanue oprannyeckue coequHeHus (3 4)

Tema 4.1.

AMMHBI. AMUHOKHCJIO0THI. beakn (3 1)

30

AMWHBI: METHJIAMHH U
AHHUJINH

1

31

AMHHOKHCIIOTHI KaK
amQoTepHbIe
OpTaHHYECKUE
COCAUHEHHMS, UX
OHOJIOrYecKoe
3HaueHue. [lenTuabr

32

benku xak
MPUPOIAHBIE
BBICOKOMOJIEKYJISIPHBI
€ COCIUHCHUS

Pasjen 5. BoicokomoJiekyasipable coeuHeHus (2 4)

Tema 5.1.

Ilnacrmacenl. Kayuyku. Bosiokna (2 4)

33

OCHOBHBIE TTOHSITHSA
XUMUH
BBICOKOMOJICKYJISIPHBI
X COCIUHEHUMN

34

OCHOBHBIE METOEI
CHHTE3a
BBICOKOMOJICKYJISIPHBI




X COETMHEHUH.
IInacTmacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOTPAMME
11 KITACC
N KoymuecTso yacos Aara

2 H3yYeHus

/| T
E eHa ypora Bcer | KoHTpoJibH IIpakTHyeck o ITo

0 ble padoThI ne padoThl nian | gakr
y y

Paznen 1. Teopernueckue ocHoBbI Xumnu (13 1)

xumunuyeckux 31emMenToB /I. U. MenaeneeBa (3 1)

Tema 1.1. Ctpoenue atomoB. Ilepuoaguvecknii 3axon u Ilepnoanyeckas cucrema

BBoanbii
HHCTpYKTa:K o Th
XUMUYECKUH JIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypanus aTOMOB

[Tepuoanueckuii 3aKOH
u Ilepuonnueckas
CHUCTEMA XUMHUYECKUX
anemenToB 1. U.
MeHnpeneeBa, ux CBI3b
C COBPEMEHHOMN
TEOpUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
N3MCHEHHS CBOMCTB
XAMHYECKHUX DJIEMEHTOB
U UX COCOUHEHHI I10
TpyIIaM U MEePUOIAM.
3HaueHue
MIEPUOINYECKOTO
3aKOHA U CUCTEMBI
XAMHYECKHUX DJIEMEHTOB
.. Menneneena B
pa3BUTUU HAYKU

Tema 1.2. Ctpoenue BemecrBa. MHorooop

asue BenecTn (4

CrpoeHue BeniecTsa.
XnMuueckas CBA3b, €€
BU/JIbI; MEXaHU3MBI
oOpazoBaHMs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsizb




BanenTHOCTSE.
DNEeKTPOOTPULIATETEHO
cTh. CTEerneHb
okucieHus. BemecTra
MOJICKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTue 0 MUCTIEPCHBIX
cucreMmax. MIcTuHHBIC 1
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas 1071t
BEIIIECTBA B pACTBOPE

Kinaccudukanus n
HOMEHKJIATypa
HEOPraHMYECKUX
COCIUHCHH.
I'enernueckas CBs3b
HEOPTaHHYECKUX
BEIICCTB, Pa3IMYHbIX
KJIaCCOB

Tema

1.3. Xumuueckue peaxkuuu (6 4)

Knaccudpukanus
XUMHYECKHUX PEaKIIHii B
HEOPraHWYECKON 1
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHUS
MAaccChl BEUIECTB; 3aKOH
COXpaHEeHus U
MIPEBpAILEHUs SHEPTHH
IIpHU XUMHYCCKUX
peaKuusax

HNucrpykrax no Th
CKopocCTh peaKIyH.
OOpatuMble peakLuu.
XHAMHYECKOE
paBHOBECHE

10

[IpakTuueckas pabota
No 1. «Bnusaue
pa3nUYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DNeKTpoNuTHYECKast
mucconmanus. Ioasarne
0 BOJOPOJHOM
nmokasarene (pH)
pactBopa. Peakuun
HOHHOT'0 OOMEHa.
I'mpponus




OpraHNYeCKHUX U
HEOPraHUYeCKUX
BEIIIECTB

12

OKuCIUTEIIHFHO-
BOCCTAaHOBHTEJIbHBIE
peaknuu. [Tonstre 06
3JIEKTPOJIU3E PACILIIABOB
1 PaCTBOPOB COJICH

13

KonTponbnas pabora
110 pa3aeny
«Teopernueckue
OCHOBBI XUMUUN»

Pasnen 2. Heoprannueckas xumus (17 4)

Tema 2.1. Metajuibl (6 1)

14

Mertamnsl, ux
MOJIOKEHUE B
[Tepuoanueckoit
CHUCTEME XMMHYECKHUX
anemenToB Jl. U.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
aroMoB. O0mue
¢busnveckne CBONCTBA
METaJIJIOB

15

CmiaBbl METaJLIOB.
DNEeKTPOXUMHUYECKUIT
psiA HaMPSIKEHU I
METAJUIOB

16

XUMUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(Hatpuii, Kanui,
KalbIAi, Maraui,
ATIOMUHUI) U UX
COEJIMHEHU U

17

Hucrpykrax no Th

XUMHUYECKHE CBOMCTBA
XpoMa, MEIU U X
COETMHEHUN

18

XUMHUYECKHE CBOMCTBA
IIMHKA, JKejie3a U UX
COETUHEHUN

19

[IpakTuueckas pabora
Ne 2. "Permienue
AKCTIEPUMEHTAITbHBIX
3aJ1a4 110 TeMe
«MeTtamie»"

Tema 2.2. Hemerasuibl (9 1)




20

Hemeramisl, ux
IIOJIOJKCHUE B
[Tepuonuueckoit
CHCTEME XMMHYCCKUX
anemenToB /. .
MeHnpaeneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

DuU3NYECKUE CBOMCTBA
HEMETAaJIJIOB.
Annorponust
HEeMeTaJUIoB (Ha
puMepe KUCIopo/Ia,
cepsl, hocdopa u
yriaepoja)

22

XUMHUYECKHE CBOMCTBA
raJIOTeHOB, CEPhI H UX
COCTMHEHUN

23

XHUMUYECKUE CBOKCTBA
azorta, ¢pocodpa u ux
COEMHEHHI

24

XUMHUUYECKHUE CBOMCTBA
yriaepoja, KpeMHHUS U
UX COEOUHEHUN

25

IIpumeHeHue
BaXXHEHIITUX
HEMETAIIJIOB U UX
COE€TMHEHUI

26

O06o06meHue u
CHCTEeMaTH3aIs
3HAHUH T10 TeMe
«HeMmeTamb.
Brraucnenus 1o
YPaBHEHUAM
XUMHUYECKUX PEaKUui u
TEPMOXUMHUYECKHE
pacyeTsl

27

[IpakTuueckas pabota
Ne 3. «Pemenue
AKCIIEPUMEHTAITBHBIX
3a7a4 10 TEMe
"Hemertamisr"»

28

KonrtponbHas pabora
1o TemaM «MeTauib
u «Hemeramabi»

Tema 2.3. CBsi3b HEOPraHu4

€CKMX M OPraHM4YecKMX BelecTn (2 4)

29

Hucrpykrax no Th
Heoprannueckue u

1




OpraHuyecKue
KHUCJIOTBI.
Heoprannueckue u
OpraHUYECKUe
OCHOBaHUs

AmdoTtepHbIe
HEOpPTaHUYECKUE U
OpraHuYecKue

30 COCTUHEHMUSI. 1
['eneTnueckas cBsi3b
HEOPTaHUYECKUX U
OpPraHUYeCKUX BEUICCTB

Paznen 3. Xumus u :ku3ub (4 4)

Tema 3.1. XuMus u :xKu3Hb (4 4)

Ponp xumMuu B
obecneueHUN
9KOJIOTUYECKOM,
31 SHEPIreTUIECKOH U 1
UIIEBON
0e30I1acHOCTH,
Pa3BUTHHU MEJTULIMHBI

[pencraBnenus 00
OOIINX HAYYHBIX
HPUHIUIAX

32 1
IMPOMBIINIJICHHOI'O
MOJTYyYEHUs] Ba)KHEUILINX
BEILIECTB
33 Yenosek B Mupe 1
BEILECTB U MAaTEPUAJIOB
34 XuMus U 310pOBbE 1
YeJI0BEKa
OBILIEE KOJIMYECTBO 34 9 3
YACOB I10 ITPOTPAMME

CIIOCOBbI OHEHKHU JOCTU/XEHUSA YYAIIUMUCA ITJNTAHUPYEMbIX
PE3YJIBTATOB

OneHuBanue oOydaromuxcs ocymlecTBiseTcss corimacHo Ilojoxenus o  ¢opmax,
MEPUOJUYHOCTH U TMOPSAJAKE TEKYIIEro KOHTPOJISI YCIEBAaEMOCTH U IPOMEKYTOUYHOM
aTTecTalllu 00yJaroIUXCcsl IO OCHOBHBIM 00pa30BaTeIbHBIM TPOrpaMMaM.

OneHuBaHue JOCTHMKEHUH YYalllUXCsl OCYIIECTBISETCS IMOYPOYHO B COOTBETCTBUHU C
TEMAaTUYECKUM IUIaHUPOBaHMEM paboyeil mporpamMmbl y4eOHOro IIpolecca € Y4eToM
WHIUBUAYAIBHBIX 0COOEHHOCTeW oOyuatoniuxcs, coaepxkanuem OOIIl, ucnonap3zyembix
00pa3oBaTeNbHBIX TEXHOJNOTHH B (opMmax, BBIOpPAHHBIX MEIArOrMYECKHMM pPaOOTHUKOM
CaMOCTOSITENIbHO, B TOM UYHUCIIE!

- MUCbMEHHOM PabOTHI (TECT, KOHTPOJBbHBIE, IPOBEPOUYHBIE, TPAKTUYECKHE, KOHTPOJIbHbIE
paboThl);

- YCTHOrO OTBETa, B TOM YHCJIE OINpPOCA, 3alIUTHl NMPOEKTa, pedepaTa WIM TBOPUECKOM
paboThl, pabOTHI Ha CEMUHApPE, KOJNIOKBUYME, TPAKTUKYME;




- OKCIEPTHON OLIEHKH MHIUBHUIYaJIbHOTO U IPYIIIOBOTO MPOEKTa 00YUaIOIINXCS;
- HMHBIX (opMax, NPEAYCMOTPEHHBIX YYCOHBIM IUIAHOM (MHIAWBUAYAIBHBIM Y4eOHBIM
TJIAHOM).

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 10 knacce/ I'abpuensa O.C., OGIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JPODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBenienne»

* Xumus, 10-11 xkimaccsl/ XKXypun A.A., AkiimonepHoe o0miecTBo «M3aaTenbcTBo
«IIpocBemenue»

O.C. I'abpuensn yueOnuk «Xumusi» 10 kimacc, Mockga, «Jpoda» 2014 r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

*VueoHo-metoauuecknii KoMruiekT: O. C. 'abpuensn «[Iporpamma kypca xumun s 8-11
KJIACCOB 00111e00pa30BaTeNIbHBIX YUpeKaeHU», MockBa, n3a. «Ipoda» 2010r. (bazoBsrii
yYpPOBEHbB, MPOQIIbHBII YPOBEHB).

» Xumus 10 ki1.: KorTponbsHbIe 1 ipoBepouHbie padoThl kK yueouuky O.C. ['abpuensHa.
*["abpuensn O.C., Pemeros I1,B., Octpoymos N.I'., Hukutiok A.M. 'oTOBUMCS K eIUHOMY
roCyIapCTBEHHOMY 3k3ameHy. —M.: JIpoda.

* Xumus. 11 xmacc. KontponbHbie 1 mpoBepounbie padoTsl k yueOHuky O.C. 'abpuensna,
I'.I". JIeicoBoii «Xumusi. 11 knace. [Ipodunbnslit ypoBers». O.C.I'abpuensH,
I1.H.bepeskun, A.A. Ymakosa u ap. — Mocksa, JIpoda. 2016.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* O.C. I'abpuensn Xumus. 10-11 xiacc: 21eKTpoHHOE yueOHOE U3/IaHKEe: MYJIbTHMEIHIHOE
npunoxenue K yaeOHuky O. C. ['abpuensina. — Pexxum npocryna:
http://www.drofa.ru/catnews/dl/main/chemistry

[Iporpamma mo xumuu. — Pesxxum noctyma: http://www.drofa.ru/for-
users/teacher/vertical/programms

* Enunas xomnekuus qu@poBbIX 00pa3oBaTeNlbHBIX pecypcoB. — Pexum
noctyna:http//school-collection.edy/ru
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