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IosicHUTEILHAA 3aIIUCKA

PaGouas mporpaMmmMa 1o XuMUHU Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHus s
oOyuaroruxcst 10-11-x kmaccoB MAOY «I'mmuazust Ne 6» pazpaborana B
COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBaHUU B
Poccniickon @enepannny;

o mpukaza MwunoOpHayku or 17.05.2012 No 413 «OO0 yTBepkacHUH
denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHAapTa
cpeaHero ooOmero oOpasoBaHus» (C HM3MCHCHHSMH, BHCECCHHBIMHU
npuka3zoM Musmpocserienus ot 12.08.2022 Ne 732);

o mpukaza MunnpocsenieHus: ot 18.05.2023 Ne 371 «O6 yTBepx’acHUH
denepanbHOM  00pa30BaTENbHOM IMPOrpaMMbl  CPEIHEro  0OIIero
oOpa3oBaHUsI»;

o mpukaza MunnpocsenieHus: ot 22.03.2021 Ne 115 «O6 yTBepkACHUH
[Topsinka opraHM3alMM W OCYILECTBIEHHS  0Opa3oBaTElIbHOMN
JEeSATEIbHOCTH MO OCHOBHBIM 00I€00pa30BaTeIbHBIM MPOrpaMMaM —
oOpa3oBaTeIbHBIM MpPOrpaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOIO
00111er0 ¥ cpeIHero 00111ero 00pa3oBaHusY;

« KoHuenuus npenopaBanus yueOHOro npeaMera « Xumus»,

o Konmenuuss »skojmoruueckoro oOpa3oBaHusi B CHCTEME OOIIEro
oOpa3zoBaHu;

o CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKIE TpeOOBaHUS K
OpraHu3alysM BOCHUTaHUS W OOY4YEHUs, OTAbIXa U O3JOPOBJICHUS
JIeTe W MOJOJEXKI», YTBEP)KIEHHBIX IOCTAHOBJIEHUEM TJIAaBHOTO
canutapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHudyeckne HOPMATUBBI U TPEOOBaHUS K
obecrieyeHnto Oe3omacHOCTH | (M) OE3BPEIHOCTH IS YEJIOBEKa
(dakTopoB cpenbl OOWTAHUS», YTBEPKICHHBIX MOCTAHOBIICHUEM
rJIaBHOTO caHuTapHoro Bpaua ot 28.01.2021 Ne 2;

o (denepanbHON paboyel MPOrpaMMel MO yYeOHOMY MPEAMETY «XUMUS
0a30BOr0 ypOBHSI.

PaGouass  mporpamma  OopueHTHpOBaHa  Ha  IEJEBBIE  MPUOPHUTETHI,
chopmynupoBaHHbie B (enepanbHO pabodeil mporpamMMe BOCTHTAHHUS U B
paboueit nporpamme Bocniutanus ['bOY «Cpemnsis mikosa No 1y.

[Iporpamma no XMMHUM Ha YpOBHE CpeaHEro odiero ooOpazoBaHus pazpadboraHa
Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 006pa3zoBaHUU
B Poccuiickoit ®enepanum», TpeOOBaHUN K pe3yJbTaTaM  OCBOCHHS
dbenepanpHOil 00pa3oBaTeIBLHON IPOTrpaMMbl CpPEAHEro 00IIero oOpa3oBaHUS
(®OIT COO), mnpencraBieHHbix B DeaepaabHOM  TOCYIAPCTBEHHOM



oOpazoBarenbHOoM ctangapre COO, c yuérom KoHuenmuu npenojgaBaHus
yueOHOro npenMera «XUMHUs» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit
@denepanyy, pearu3yIOUMX OCHOBHBIE 0O0pa30BaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEHUI «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoit

®denepanuu Ha nepuof n0 2025 romga» (Pacnopsbkenue IpaBurensctBa PO ot
29.05.2015 Ne 996-p).

OcHOBY MOIXOOB K pa3padOTKE MPOrpaMMbl MO XHMHH, K OIMPEICICHHUIO
oOmieit crpaterun oOOydYeHHs, BOCHUTAHHMS M Pa3BUTHS OO0y4aroOUIMXcs
cpenctBamu ydeOHoro mpeamera «Xumus» mias 10-11 kmaccoB Ha 6a3oBOM
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxenus @OI'OC  COO o
B3aMMOOOYCIIOBIICHHOCTH II€JI€H, COJiepKaHUsl, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHIITYCKHUKOB.

XUMHUYECKOE oOpazoBanue, MOJIy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTebHON OpraHu3alli, SBISETCS HEOTHhEMJIEMON YacThl0 HUX
oOpa3zoBaHHOCTU. OHO CIYXWUT 3aBEPIIAIONIMM 3TaloOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHUs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPUPOJbI, (POpMHpPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KYJbTYpbl 4YEJIOBEKa, a TaKXKE HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBbIO U MPUPOJHON cpene. Peanusyerca xumMuueckoe oOpazoBaHue
oOyyJarolmuxcsi Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs CpEICTBAMHU
yueOHOTO Tmpeamera «XuMHUS», COJACpKAHUE U TOCTPOCHHE KOTOPOTO
ompesesieHbl B MporpaMMe Mo XUMHUU ¢ YYETOM Crelu(DUKN HayKu XUMHH, €€
3HAYCHUS B TIO3HAHUU MIPUPOBI U B MAaTEPUATILHOM JKU3HU OOIIECTBA, a TAK¥KE C
y4éToM OOIMX TeNe ¥ TMPUHIINIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMBbI cpeAaHero obmiero obOpa3oBanus B Poccuiickoit
denepanum.

XuUMUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0COOYyI poJib B
COBPEMEHHOM IMBWIM3allMM, B CO3JIaHMM HOBOW 0a3pl MaTepuaIbHOMN
KyJabTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMHUPOBAHHE PAIMOHAIBEHOTO
HAy4YHOTO MBINUIEHUS, B CO3JIaHUE IIEJIOCTHOTO TPEJACTaBIEHUS 00
OKpY)KaloIeM MHUpPE Kak O €IWHCTBE NPUPOABI M YEJIOBEKa, KOTOpPOE
dbopMupyeTCsT B XMMHUHM Ha OCHOBE IOHWMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaroIero Mupa, OCO3HaHUSA B3aUMOCBSA3U MEXKIY CTPOCHUEM BELIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOM YacThl0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM
YCHEIIHOTO TPYyJa U XKU3HM Kaxaoro uieHa obuiectBa. CoBpeMEHHas XUMUS
KaKk Hayka cO3WjaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HampaBiieHa Ha



peuieHre riI00abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUSA YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHINEBON, HKOJOTHYECKONH OE30MacHOCTH U
OXpaHbI 3I0POBHSI.

B cooTrBercTBMM ¢ OOMMMH TEMSIMH W TMPUHIUIIAMH CPEIHEro OOIIero
oOpazoBanust conepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIH
YPOBEHb M3y4YCHHsI) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO
MOJATOTOBKY  OOydYaromuxcs,  HEOOXOAMMYI0 UM Ui BBIpAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUYEHHUS B KU3Hb COLIMYyMA,
NPOJOHKEHUS OOpa3oBaHHMsl B  Pa3IMYHBIX O00JAacTsIX, HE CBS3aHHBIX
HETIOCPEJICTBEHHO C XUMHUEH.

CocraBmsiroliuMu ~ ipeaMeTa  «XUMHsD»  SBISAIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumusi» u «OOIIas U HeOpraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SBJIIOTCSI OCHOBBI 0a30BOl HayKwu:
CHCTEMa 3HAHUI 110 HEOPTaHUYECKOW XMMUU (C BKIIOUCHUEM 3HAHUH U3 00IIeiH
XMMUH) ¥ OpraHHYecKor Xxumun. @OopMHUpOBaHUE JAHHOW CUCTEMbI 3HAHHUH MPH
M3YYEHUU TIpeAMeTa OO0EeCleYyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa conepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHUpoBaHa B MporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro Marepuaja M oOycCJIOBIIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW Ha  ONPEENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpraHMYeCKOW XHMHH BELIECTBA
paccMaTpUBAIOTCS. HA YPOBHE KIIACCHYECKOW TEOPHUH CTPOCHHSI OPTaHHYECKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMHYECKUX M DBJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuH BeulecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BELIECTBAX JAlOTCi B Pa3BUTUU — OT YIVIEBOJAOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHMH. B Kypce opraHudyeckoil XuMHUHU
NOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIETro
oOpa3oBaHMsI TEpPBOHAYAJIbHBIE TMPEJCTaBICHUS O XHUMHYECKOW CBA3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOCHMS, O XUMUYECKON peaKIuu.

[Ton HOBBIM yrjoM 3peHus B TmpeaMeTe «XuMus» 0a30BOT0 YpPOBHS
paccMaTpuBaeTCs M3YYEHHBIH Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
TEOPETUUYECKUM Marepual U (PaKkToJOrHUUecKue CBEACHUS O BEIIECTBAX U
XuMHuueckoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0mias u HeopraHuueckas
XUMUS» OOYYaIOIIMMCS TPEOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHa C OOLIETEOPETUYECKUX U METOJ0JIOTHYECKUX
NO3UIMH, TIIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIUN ATOro 3aKOHa —
oT 00o0MIaroIel 10 OOBACHSIONIEH U MPOrHO3UPYIOIIEH.



Enunas cucremMa 3HaHUN O BaXKHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TAKXKE O XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTekaHus jomonHsercs B kypcax 10 u 11 xmaccos
AJIEMEHTAMH COJAEPKAHUS, UMEIOIIUMH KyJIbTYPOJOTHUYECKUN U TPUKIIATHON
XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TMOHHUMAHUIO B3aWMOCBSI3M XHMHHU C
JIPYTUMU HAayKaMH, PAcCKpBIBAIOT €€ POoJib B MO3HABATEIBLHONW M MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUsI K IPOIECCY
TBOpYECTBA B O0OJIACTH TEOPUM M TPAKTHUUECCKUX TPUIOKECHUN XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO
3HAYUMBIX TpoOJieMaX, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH
vHpOpMaIMI0 U TNPUMEHATH €€ JJIs TIONOJIHEHUS 3HAHUM, pelieHus
WHTEIJIEKTYaJIbHBIX W OSKCIEPUMEHTAIBHBIX HCCIIEIOBATENIbCKUX 3adad. B
LIEJIOM CoJiep KaHue y4eOHOTO npeaMera «XUMHUs JTaHHOTO YPOBHS U3Yy4YCHUS
OpPUEHTUPOBaHO Ha ¢GOpPMUPOBaHKE Yy OOYYaIOMIMUXCS MHUPOBO33PEHUECKOM
OCHOBBI JJisi TOHUMaHus (QUIOCOMCKUX UIEH, TaKUX Kak: MaTepuaIbHOE
€MHCTBO HEOPraHWYECKOT0 U OPraHMYeCKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BEILECTB MX COCTAaBOM W CTPOCHUEM, IMO3HABAEMOCThH MPUPOHBIX
SIBICHUN NyTEM HKCIEPUMEHTAa W PEUICHHUS MPOTUBOPECUUM MEXTYy HOBBIMU
dbakTaMd W TEOPETHUUYECCKUMHM IMPEANOChUIKAMH, OCO3HAHHE POJM XHMHH B
pelIeHnd DSKOJIOTHYECKMX TMpoOsieM, a Takke MpooseM cOepexeHus
DHEPreTUYECKUX PECypCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJOTUM U
MaTepuasoB.

B mmane pemieHuss 3a7ad BOCHUTAHUS, Pa3BUTUA U COLUANM3AIUU
00y4YaroImMXcsl MPUHATHIE MPOTPAMMOM MO XHWMHH IMOJXOJbI K OINPEETICHUI0
COJICp’)KaHMSI W TIOCTPOEHUS MpeaAMeTa TMpeaycMaTpuBalOT (HOPMUPOBAHKE
YHUBEPCAIBHBIX yYEOHBIX JCHCTBHI, HMEIOMMX 0a30BO¢ 3HAYCHHE JIJIs
Pa3IMYHBIX BHUIOB JICATEIBHOCTH. PEIICHHUS NpoOJeM, TMOWCKa, aHajau3a u
00paboTkn  MH(pOpMAIUU, HEOOXOAUMBIX i NPHOOpPETeHHs]  OIbITa
MPAKTUYECKOM W HCCIEIOBATEIILCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE
MECTO B IO3HAHUM XHMHH.

B nmpaktuke mnpenojgaBaHWs XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK W Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus, IpU
OMpEeNEeTIeHUN COACPKATEIBHOM XapaKTEpUCTUKHU LEJIeH W3y4deHus MpeaMera
HanpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
(dopMupOBaHHE OCHOB XHMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTHYECKOW JEATEIbHOCTH YEJIOBEKA M KaK OJHOro H3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAWYECKOHM TOYKHM 3PEHUS TaKOU
MIOAXOA K OIpEACIICHUIO LeJIed HW3Yy4eHUsl NpeIMeTa SBIISETCS BIOJIHE
OIPAaB/IaHHBIM.



CorylacHO MaHHOW TOYKE 3pPEHUS TJABHBIMU IIESIMH HM3yYCHHS TpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 Ki1acchl) ABISIOTCS:

o (OpPMHUpPOBAHME CHUCTEMbl XHMHYECKUX 3HAHUW KaK BaKHEHIIEH
COCTaBJISIIONICH €CTeCTBEHHO-HAy4YHOW KapTUHBI MHpPa, B OCHOBE
KOTOpPOM JIeKaT KIIOYEBbIE TOHSATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U
TEOpUM XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE W TMOHHUMAHHE
CYITHOCTH JOCTYMHBIX O0OOIIEHWH MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHS,

o (opMuUpOBaHHE M pa3BUTHE NPEJACTABICHUNA O HAyYHBIX METOJax
NMO3HAHUSA BEIIECTB M XWMHUYECKHX pEakUuid, HEOOXOAMMBIX MJis
OpUOOpPETEHUs] yMEHUM OpPHEHTHPOBATHCSA B MHUPE BELIECTB U
XUMHUYECKUX SBJIICHUN, HIMEIOUIUX MECTO B MIPUPOJE, B MPAKTHUECKOU U
MMOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHMH U CIOCOOOB JIEATENbHOCTH, CBS3aHHBIX C
HAOMOJEHUEM U OOBACHEHHUEM  XHMHUYECKOTO0  SKCIIEPUMEHTA,
cOOJII0/IEHUEM TTpaBUiI 0€30MACHOTO OOPAILIEHUS C BEIIECTBAMH.

Hapsimy ¢ aTuM, coaeprkaTenbHas XapaKTEPUCTHKA IMENIed W 3a1ad HW3ydeHUs
mpeaMeTa B TpOorpaMMe ITI0 XHMHH YTOYHEHa M CKOPPEKTHpPOBAaHA B
COOTBETCTBHM C HOBBIMH TIPHOPUTETAMH B CHCTEME CPEIHETO OOIIEro
obOpazoBanusi. CeroHsl B MPENOaBaHUN XUMHH B OOJIBINCH CTETICHH OTIAETCS
MPEANMOYTECHUE  MPAKTHUECKOW  KOMIIOHCHTE  COJACpXKaHUS  OOydeHHs,
OpUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTenbHOM
OpraHu3alliM, BIAJEIONMIET0 He HaOOpoM 3HaHUW, a (QYHKIIMOHAIBLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO TIOJyYEHUs 3HAHUN
Y IPUMEHEHUS WX B PeATbHOM KM3HU TSI PEIICHUS TPAKTUISCKUX 3a/1ad.

B cBsi3u ¢ 3TUM npu U3ydeHUU TpeaMeTa « XUMUS» JOMUHUPYIOIIEE 3HAUYEHUE
IpUOOpETArOT TaKKE 1SN U 3a]1a4H, KaK:

o ajanTarys OO0ydYaroIMUXCAd K YCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, HopMUpPOBaHNE WHTEIUICKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOU
K caM000Opa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSITEILbHOMY TTPUHSITHIO
TPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

o (opMUpOBaHHE Yy OOYYaIONIMXCSA KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIICTCHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUCHHUE I Pa3IMuHbIX
BUJIOB JICSITEIBHOCTH. pelleHus MpoOsieM, I[OUCKa, aHadu3a W
o0paboTku uH(pOpMAIMK, HEOOXOIUMBIX JI MPUOOPETEHUS OMbITA
JEeSATEIbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHUM XUMHH, &
TaK)Ke [UJIi OLICHKM C TO3WLUUNA DSKOJOTMYECKOM 0e30MacHOCTH



XapakTepa BIUSHUS BEIIECTB U XMMHUYECKHUX MPOILIECCOB HA OpraHU3M
YesioBeKa U NPUPOAHYIO Cpeay;

o pa3BUTHE I[IO3HABATEJIbHBIX  HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U
TBOPYECKHUX CHIOCOOHOCTEM 00y4JaronInXxcs: CIIOCOOHOCTH
CaMOCTOSITENIFHO ~ MPHOOpETaTh HOBBIE 3HAHHWA 1O XHMHU B
COOTBETCTBUM C JKM3HEHHBIMH IOTPEOHOCTSMH, HCIIOJIb30BaTh
COBpPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJOTHH JUI TIOMCKAa M aHalu3a
yu4eOHOIl ¥  HAy4YyHO-TIOMYyJSpHON  HMHGOpPMAIMK  XUMHYECKOTO

COJICp KaHMS,
o (OpPMHpPOBAaHHE M pa3BUTHE Yy OOYYAOIIMXCS AaCCOIMATHBHOTO M
JIOTUYECKOTO MBIIIIEHUS, HaOII0IATEILHOCTH, COOpaHHOCTH,

aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, MpHU
MJIAHUPOBAHUU U MIPOBEJACHUU XMMUUYECKOTO HKCIIEPUMEHTA,;

e BOCINHUTaHUE Yy OOydYarOmUXcsi YyOEXKIEHHOCTH B TyMaHHCTHYECKOU
HAIpPaBJICHHOCTH XUMUH, €€ BAXKHOW pPOJIM B PEIICHUU TJI00ATbHBIX
npoOjieM  palMOHAIBHOTO  IPHUPOJOINOJIH30BAHUS,  MOMOJHEHUS
DHEPreTUYECKUX PECYPCOB U COXPAHEHMsI MPUPOIHOTO PABHOBECHUS,
OCO3HAHMUSI HEOOXOJUMOCTH O€peKHOTrO OTHOIICHHUS K TMPUPONIe U
CBOEMY 3I0pPOBBIO, a TaKkKe MPUOOPETEHUs OIbITa HCIOJIb30BAHUS
MOJYYEHHBIX 3HAHUW [JI1 TPUHATHS TPAMOTHBIX pPEUICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOGHOM mutane cpefHero oo1iero oopazoBaHus NpeaMeT «XuMus» 0a30BOro
YpOBHS BXOJWUT B COCTaB MpenMeTHoi obOnactu «EcTecTBeHHO-HAyUYHBIE
OpEIMETHI».

OO6miee 4KciIO YacoB, OTBEAEHHBIX JJISi U3yYEHUS XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero odpazoBanus, cocraiser 68 yacor: B 10-m kmacce — 34 yaca
(1 gac B Henmemo), B 11-M kiacce — 34 vaca (1 yac B HezeIHO).

Jlis  peanu3andd TPOrpaMMbl  HCIIOJIB3YIOTCS YUY€OHUKH, JOMYIICHHBIC K
WCIIOJIb30BAHUIO TIPH PeaTM3aIlii UMEIOITNX TOCYAapCTBCHHYIO aKKPEIUTALHIO
o0pa3oBaTeIbHBIX TPOrpaMM HA4YaJlbHOrO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero  obmiero  00pa3oBaHMsSI ~ OpraHU3AIUSMHU,  OCYIICCTBIISIOIINMHI

o0pa3oBaTeNbHYIO NEATeIbHOCTD, MpukazoM Munmpocsemierus ot 21.09.2022
Ne 858:

o Xwumus, 10 kmacc/ I'abpuensa O.C., Ocrtpoymor WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBelienney;
o Xwumus, 11 kmacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHue.
DJIEKTPOHHBIE 00pa30BaTENIbHBIC PECypChl, JTOMYIICHHBIE K HCIOJIb30BAHUIO
npu peanuzanuu MMETIOIIHNX roCcyJ1IapCTBEHHYIO AKKpEIUTAIUIO



o0pa3oBaTeNbHBIX MPOrpaMM HA4yaldbHOTO OOIIETr0, OCHOBHOTO OOIIEro,

cpennero obmiero oopa3oBanus npukazoM MunnpocsemieHus: ot 02.08.2022 Neo
653:

o DIIGKTPOHHBIM oOOpa3zoBaTeNbHBI pecypc «JlomamHue 3agaHus.
Cpennee ofOmee oOpazoBanue. Xwumusa«, 10-11 kmacc, AO
N3narenscTBO «IIpocBenienney;

o Tpenaxep «O6naxo 3Hanwmit». Xumusa. 10 kmacc, OO0 «PuznukoH
JIao»;

o Tpenaxep «Ob6mako 3Hanuit». Xumusa. 11 kmacc, OOO «PusznukoH
JIao».

ILlnanupyembie pe3yJibTaTbl 0CBOCHHUS YUEOHOI0 NMpeaMeTa

JINYHOCTHBIE pe3y/IbTAThI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOECHHS
00OyJaromUMUCS TPOrpaMM CpeJHero oO0mmero ooOpazoBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM ¥ MPEeIMETHBIM). Hay4HO-MeTOIWYecKOH OCHOBOHM ISt
pa3paboTKy MIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEAHETO OOIIETOo
oOpa30BaHUsl SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBMM C CHCTEMHO-IEATCIHPHOCTHBIM TIOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IMpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO
00111er0 00pa30BaHUs BbIJICJICHBI CIACAYIONIUE COCTABIISIONIUE:

e OCO3HaHHME OOYYAIOIIMMUCS POCCHUUCKON TPaKIaHCKON WIEHTUYHOCTHU
— TOTOBHOCTH K  CaMOpa3BUTHUIO,  CaMOCTOATEIBHOCTH  H
CaMOONIPEEIICHUIO;

e HAJIMYHUE MOTUBAIIUU K O0yUCHHUIO,

e TIICJICHAMPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTA Ha
OCHOBE KIJTFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPaAMIMN 0a30BOM
HayKH XUMUH,

¢ TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINUXCSl PYKOBOJICTBOBATHCS B CBOCH
JESATEIPHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIINMU
LEJIOCTHOM CUCTEME XMMHYECKOTr0 00pa30BaHus;

e HaJIMYUE IMPABOCO3HAHUS DKOJIOTMYECKONW KYJIbTYpPhl M CHOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC ILIAHBI.

JIMYHOCTHBIE pe3yibTaTbl OCBOCHHUA TIPCAMCETA «XUMUA» JOCTHUI'alOTCA B
CAHUHCTBC y‘-IC6H01>i U BOCHUTATEJIHLHOMN ACATCIBHOCT B COOTBCTCTBUM C
I'YMaHUCTUYICCKUMMU, COOUOKYJIbTYPHBIMU, AYXOBHO-HPaBCTBCHHBIMUA
OCHHOCTAMU N MACAIaMU pOCCHfICKOFO rpa’x1aHCKOT O O6HIGCTB21, IIPUHATBIMU B



oO1ecTBe HOpMaMHU W TIpaBUJIaMU TIOBEACHUS, CIOCOOCTBYIONIMMH TTPOIIECcCam
CaMOTIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJarommxcs.

JIMYHOCTHBIC PE3YJIIbTAThI OCBOCHM npcamMeTa «XUMU» OTpaXaroT
C(I)OpMHpOBaHHOCTL OIbITa MO3HABATCJIBHOM U HpaKTH‘ICCKOﬁ ACATCIIBHOCTH
O6y‘{aI-OHII/IXCH I10 pCain3alu IIPHUHATHIX B O6HI€CTB€ HGHHOCTCﬁ, B TOM 4HCIJIC
B 4acCTH.

1) rpa;kIaHCKOr0 BOCIIMTAHHUS

OCO3HaHUS O00yYaroIIMMHCS CBOUX KOHCTHUTYLUMOHHBIX TIpaB U
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPAIKY;

MIPEACTABIICHUS] O COLIMAJIBHBIX HOPMAX M MPABUIAX MEKIUYHOCTHBIX
OTHOILIEHUM B KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M IIO3HABATENbHBIX 3a]ad,
BBITIOJTHEHNN XUMHYECKUX DKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMeHThl JIpyTMX TpHU aHAJIW3€ pa3JIMYHbIX BHJIOB Yy4eOHOH
NEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

e IICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO
OTCUECTBEHHOU XUMUH,

e YBaXXCHHMS K MPOIECCY TBOPUSCTBA B 00JIACTH TEOPHH U IIPAKTHUECCKOTO
MIPUMEHEHHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JIOCTHKCHUS HAYKH €CTh

pe3ysbTar JUTUTEIbHBIX HaOJIFOICHUH, KPOTIOTJIMBBIX
AKCIIEPUMEHTAJIBHBIX TMOMCKOB, IIOCTOSHHOTO TpyJa VYYEHBIX U
MIPaKTHKOB;

e HHTEpECa W MO3HABATEIIbHBIX MOTHUBOB B IOJYYEHUHU U MOCIEAYIOLIEM
aHanuze WHGOpPMALIUM O TMEPEIOBbIX JOCTIKECHHUSX COBPEMEHHOMU
OTE€YECTBCHHOU XUMMUH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHYSI .

e HPABCTBCHHOI'O CO3HAHUs, 3STHYCCKOI'O ITOBECACHUS,

e CIIOCOOHOCTH OIICHMNBATb CHUTyalluHu, CBSA3AHHBIC C XHMHWYCCKHMU
ABJICHUSAMU,

e W IIPUHHMATb OCO3HAHHLIC PCHICHHA, OPUCHTHPYSACh Ha MOPAJIBbHO-
HpPaBCTBCHHBIC HOPMBI 1 LICHHOCTH,



e TOTOBHOCTH OLICHHBATh CBOE MOBEJCHUEC U IMOCTYIIKHN CBOUX TOBapI/IH_ICﬁ
C HOBI/IHI/Iﬁ HPaBCTBCHHBLIX W IIPABOBBIX HOPM W OCO3HAHHC
HOCJIC,ZICTBHﬁ 3THUX IIOCTYIIKOB,

4) popMupoBaHUs KYJIbTYPHI 310POBbA:

o TNOHMMAaHUS UEHHOCTEW 370pOoBOro M O€30MacHOro odpasza KU3HH,
HEOOXOJMMOCTH  OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY
bu3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

o coOmoeHus mpaBuil 0€30MacHOro OOpaIleHUs] C BEUIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESITEIbHOCTH;

o TOHUMAaHUS IEHHOCTU MPaBUJ HHIWBUIYaJbHOTO M KOJUIEKTMBHOIO
0€30MacHOr0 MOBEIEHUS B CHUTYyalUsX, YTPOXKAIOLIUX 3I0POBBI0 U
JKU3HU JTI00EH,

e OCO3HAaHUS TMOCJHEACTBUA M  HENPUATHS  BpPEAHBIX  MPUBBIYEK
(ymoTpeOieHusI alKoroisi, HAPKOTUKOB, KYPCHHUS);

5) Tpy10BOT0 BOCIIUTAHMSA:

¢ KOMMYHUKATHMBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKOM
NeSATeTLHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW M JAPYTHX BUIAX
JEATEIIbHOCTH;

e YCTAaHOBKM Ha AKTMBHOE Yy4YacCTHUE B PEHIEHUWU MPAKTUYECKUX 3a]ad
COLMAJIbHON HANpaBlIeHHOCTH (B paMKaX CBOETO KJ1acca, IKOJIbI);

e HHTEpEeca K MPaKTUUECKOMY M3yUYEHHIO Tpodeccuil pa3auyHoro poja, B
TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEIMETHBIX 3HAHUI IO XUMUH,

e YBWXEHHMS K Tpydy, JIOISIM Tpylda U pe3yiabTaraMm TpYJ0BOU
NEATEIIbHOCTH;

e TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBUAYAJIIBHOW TpaeKTOpUU
oOpa3zoBaHus, Oyaymieir mnpodeccnd W peanu3alid  COOCTBEHHBIX
YKU3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM
K XMMUH, UHTEPECOB U NMOTpeOHOCTEN OOIIECTBA;

6) 3K0JI0rH4eCcKOro BOCIHTAHHUS

e DKOJIOTHYECKH II€JIECOO0PAa3HOTO OTHOIIEHUS K TMPUPOJe, Kak
MCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

o TIOHMMaHUS TJ00AJBHOTO XapakTepa HJKOJOTHYECKUX TpodseMm,
BIUSHUAS HDKOHOMHYECKUX TIPOIIECCOB HA COCTOSTHUE TPUPOTHON U
COLIMAJILHOM CpEJIbl;

e OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JOCTIKCHUM XUMHH IS
pEIICHHS BOMIPOCOB PAIMOHATLHOTO IPUPOAOTIONH30BaAHNUS;

o AKTUBHOTO HEMPUATUS JEUCTBHUM, MPUHOCAIIMX Bpel OKpYKaroIIeH
OPUPOAHON cpele, YMEHHUS MPOTHO3UPOBATh HEOIAronpusITHbIC



DKOJIOTUYECKHE  TOCIEACTBUSA NPEAINPUHAMAEMBIX JIEUCTBHUM W
IpeoTBpaIlaTh Ux;

e HaNWYUs PA3BUTOrO JKOJOIMYECKOIO MBIIUIEHUSA, 3KOJOTHYECKOU
KYJBTYpPBI, OIIBITA JEATEIBHOCTH HKOJOTMYECKOM HAIPABICHHOCTH,
yMEHUs PYKOBOJICTBOBAThCS UMU B II0O3HABATEJIbHOM,
KOMMYHHMKaTUBHONW M COLIMAJIBHOW NPAKTHKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTHUBOCTOSITh UJCOJIOTUU XeMOpoOuu;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

e C(pOPMUPOBAHHOCTHU MHUPOBO33pEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHON NPAKTHUKH,

o TOHUMaHUS CHEIU(PUKH XUMHHM Kak HayKd, OCO3HaHUS €€ poJiu B
(GOpMUPOBAHUN PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3/1aHUU
LEJIOCTHOIO TPEACTaBICHUSI 00 OKPYXAlOLIeM MHUpPE Kak O €IMHCTBE
IPUPOABI M YEJIOBEKAa, B MO3HAHWU NPHUPOJHBIX 3aKOHOMEPHOCTEN H
penieHnuy NpooyieM COXpaHEeHHs PUPOIHOTO PAaBHOBECHS;

o yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHH JJIi COBPEMEHHOM
HABWIN3AaLMU. B €€ T'YMaHMCTHYECKOW HANPABICHHOCTH W BaXKHOU
poJId B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOW KYJBTYpPbI, PEIICHUU
I00aNbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTUS YEJIOBEYECTBA —
CBIPbEBOH, DHEPreTUYECKOH, NULIEBON 51 JKOJIOTHYECKON
0e30MacHOCTH, B PAa3BUTUM MEAMIMHBI, OOECHEUYEHUH YCIOBUUN
YCIIEIIHOTO TpyAa U SKOJOTMYECKH KOM(POPTHOW >KHU3HH KaxKAOro
yJjieHa oOIeCcTBa;

e E€CTECTBEHHO-HAy4YHOW TI'PAaMOTHOCTH. IIOHUMAHMUS CYIIHOCTH METOJOB
NO3HAHMs, MCHOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IMOJyyaeMble 3HAHMS ISl aHaiu3a U OOBSCHEHUS
SBJICHUM OKPY’KalOIIEr0 MHpPa M MPOUCXOJAUIMX B HEM M3MEHEHMI,
yMEHUsl JenaTb OOOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX
(aKkTOB M MMEIOIIMXCA JAHHBIX C LEJIbI0 MOJYyYEHHs] JOCTOBEPHBIX
BBIBOJIOB;

¢ CIOCOOHOCTH CaMOCTOATENbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIHSIX;

e HHTEpECca K NO3HAHUIO U UCCIIEIOBATENIBCKON AEATEIbHOCTH;

e TOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO M
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHHUU 110
XUMHH B COOTBETCTBUU C )KMU3HEHHBIMU OTPEOHOCTSIIMH;

e HWHTEpPECA K OCOOCHHOCTSIM TpyAa B  pa3IuuHbIX  cdepax
po¢heCCUOHATILHON JIeITEIILHOCTH.

MeTanpenMeTHMe pe3yJbTarTbl



MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHUSI Y4EOHOTO mpeamera «XuMus» Ha
YPOBHE CpeAHEro oOuiero 00pa3oBaHus BKIIOYAIOT!

e 3HAYMMBIC I (OPMHPOBAHUS MHPOBO33PEHUS  OOYJAFOITUXCS
MEXKIUCHUIUTMHAPHBIE  (MEKIIPEAMETHBIC) OOIICHAYYHbIC IOHATHS,
OTpaXkarollue IICJIOCTHOCTh HAyYHOH KapTUHBI MHpa U CHCIUPHUKY
METO/IOB [TO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (MaTepws,
BCII[ECTBO, DJHEPrHs, SBJICHHE, MPOIECC, CHUCTEMa, HAy4dHBIH (QakKT,
MIPUHITAI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIICIOBaHHUE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

e YHHBEpPCAIbHBIE y4eOHbIC JIEUCTBUSA (mo3HaBaTeINbHEIE,
KOMMYHHKaTHBHBIE, PETYJISATHBHBIC), 00ecIeYnBaroIIme
dbopmupoBaHre (YHKIMOHATHLHOM TPAMOTHOCTH W  COIMAJIBHOMN
KOMIICTEHIIUU 00YyYaroIUuXCs;

e CIIOCOOHOCTH 00yJarommxcs HCII0JIB30BaTh OCBOEHHBIE
MEXIUCITUIUIMHAPHBIC, MUPOBO33PCHUCCKUC 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B O3HABATEIBLHON U COIIUATIBLHOMN MTPAKTUKE.

MeranpeaMeTHbIE  pe3yiabTaTbl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
Y4EOHBIMU TO3HABATEILHBIMH, KOMMYHUKATUBHBIMHU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMUI Y4eOHBbIMH NMO3HABATEJILHBIMU
JMeHUCTBUAMMU

1) 6a30BbI€e JJOrHYECKHE AeiiCTBHSA:

e CaMOCTOATEIIBHO (OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh IpolJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

e ONPENCIATh LEIU JICATEIBHOCTH, 3aJaBas MapameTpbl U KPUTEPUH HX
JIOCTUIXKCHMUSI, COOTHOCHUTH pe3yJbTaThI JIEATSIIbHOCTH C
MMOCTaBJICHHBIMU 1IEISIMU,

e HCIOJIb30BATh MIPHU OCBOCHHUM 3HAHUIN MPUEMBI JIOTUUECKOTO MBIIIJICHUS
— BBIACIATh XapaKTEPHbIE MPU3HAKKA TMOHATHUH U YCTAaHABIMBATH MX
B3aUMOCBSI3b, HUCIOJb30BaTh  COOTBETCTBYIOUIME  TOHATUS  JJIs
O0OBSICHEHUS OTJEIbHBIX (PaKTOB U SIBJIICHU,

o BBIOMpaTh OCHOBAaHUS U KPUTEPUM [JIsl KIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKLINM;

e YCTAHABJIMBATh MPUUYMHHO-CJIECACTBEHHBIC CBS3U MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU,

e CTPOWTPH JIOTHYECKUE PaCCyXJCHHUS (MHIYyKTHBHBIC, IEAYKTUBHBIE, IO
aHAJIOTWW), BBIABIATH  3aKOHOMEPHOCTH M NPOTHBOPEYUS B
paccMaTpUBAEMBIX SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHHUS,



NPUMEHATh B MPOLECCE MO3HAHUS, WCIIOJIb3yEMbIE B XHMUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MPEoOPa30oBBIBATE MOJICIHHBIC
IPEJICTABICHAS — XUMHYCCKHIA 3HaK (CHMBOJI) DJIEMEHTA, XUMHUYCCKas
dbopmyra, ypaBHEHHE XMMHUYECKON PEaKIIMN — MPH PEIICHUN yUeOHBIX
[I03HABATEIbHBIX M IPAKTUYECKUX 3a/1a4, IPUMEHATH Ha3BaHHBIC
MOJICJIBHBIE MPEACTABIICHUS JJIS1 BBIABJICHUS XAPAKTEPHBIX IIPU3HAKOB
M3y4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKIINH.

2) 6a30BbIE HCCJIEI0BATEIbLCKHE IeHCTBHS

BJIAJCTh OCHOBAMH METOJOB HAy4YHOTO IIO3HAHHS BEIIECTB WU
XUMHUYECKUX PEAKIIUL;

(GopMynupoBaTh LEIM W 3aJa4d  UCCIEIOBAaHMs, HCIIOJIb30BATh
NOCTaBJICHHBIE U CaMOCTOSITENIBHO C(OPMYJIUPOBAHHBIE BOIPOCHI B
KayecTBE HWHCTPYMEHTa IIO3HAHUS U OCHOBBI i1 (POPMHUPOBAHUS
TUIIOTE3BI 10 IPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUM;
BJIQJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
YUYEHHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOAATh
3a XOJIOM ITIpOlIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 PE3yJIbTar,
dbopmynupoBaTh 000OIEHHS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yibTaTOB UCCJENOBAHUS, COCTaBIIATH OOOCHOBAHHBIM OTYET O
poJieJIaHHON paborTe;

MpuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NESATENIbHOCTH,  NpPOSBIATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEJIBHOMY IOMCKY METOJOB PEIICHMs NMPAaKTUYECKHX 3azad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHHUS.

3) padora ¢ nHpopmanmeii:

OPHEHTHUPOBATHCS B PA3UYHBIX HCTOYHHMKAX HWHpopMmanuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHYECKOTO COJACPIKAHUS, CIPABOYHBIC
nocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBaTh HH(DOPMAIUIO
pPa3TUYHBIX BUAOB U (DOPM MPECTABICHUS, KPUTHICCKH OIICHUBATH €&
JIOCTOBEPHOCTH ¥ HEMPOTHUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampoChl W TPUMEHITH PaA3IUYHBIE METOJBI TPU
MOMCKe M 0TOOpe HHGOpPMAIUH, HEOOXOIUMOW JJISI BBITOJTHEHHUS
y4eOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA,

npuoOpeTaTh OTIBIT UCITOJIb30BAHUS MH(}OPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH 1 PA3IUYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSTEIIbHO BBIOMpATh ONTUMAJIBHYIO (OPMY TIPEICTABICHUS
uHpopmanuu (cxembl, TpaduKd, JAUArpaMMbl, TaOJMIIbI, PUCYHKH W
JApyTHeE);



¢ HCIOJBH30BaTh HAYYHBIH SI3BIK B KaueCTBE CPEACTBA MpU padoTe C
XUMHYECKON uH(popMaIren: NPUMEHSTD MEKIpPEAMETHBIC
(bm3uueckme W MareMaTH4YecKHe) 3HAKU W CHMBOJIBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYPY;

e HCIIONIB30BaTh U MPEOOpPa30BHIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA
HaTJISTHOCTH.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM .

e 3ajlaBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ AHAIOora

o W/MAM JMCKYCCHM, BBICKAa3bIBaTh HWJCH, (HOPMYJIHPOBATH CBOU
IIPEIIOKEHHSI OTHOCUTENIBHO BBIITOJIHEHHSI IPEJIOKEHHOM 3a1a4H;

e BBICTYNIaTb €  IPE3CHTAUMEd  pe3yJbTaTOB  IO3HABATEIbHOU
NEATEIbHOCTH, TIIOJYYEHHBIX CAMOCTOSITENBHO WM COBMECTHO CO
CBEpCTHHKAMH TPHU BBINOJHEHHUH XHUMHYECKOTO 3KCIIEPUMEHTA,
IPAKTUYECKOM paboThl 1O MCCIAEAOBAHUIO CBOMCTB HM3y4aeMbIX
BEILECTB, pealin3alii Y4eOHOro npoekTa u (hopMyaupoBaTh BbIBOIbI

e IO pe3yibTaTaM NPOBEAEHHBIX MCCIECIOBAaHUN NYTEM COIIACOBAHMS
HO3UIMI B X0/1€ 00CYKIE€HUS 1 0OMEHA MHEHUSIMU.

OBJageHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM

e CaMOCTOATEJIBHO IIJIAHUPOBATH M OCYILLIECTBIATH CBOKO ITO3HABATEIIbHYIO
NEeSATEIbHOCTD, ONpeAenss €€ Lelu U 3aadyd, KOHTPOJIUPOBATH U IO
Mepe HEOOXOJMMOCTH KOPPEKTHUPOBATH MpPEJIaraéMblil  aliropuTMm
JNEUCTBUN TPU BBIMOJHEHUM YYEOHBIX M HMCCIEAOBATEILCKUX 3ajad,
BbIOMpaTh HambOoaee 3(PPEKTUBHBIA CHOCOO MX PEIICHHS C YYETOM
MOJIYY€HHS] HOBBIX 3HAHMM O BEIIECTBAX U XUMUUYECKHUX PEAKLIUSIX;

o OCYUIECTBJSTH CaMOKOHTPOJb CBOEH JESITENIbHOCTU Ha OCHOBE
caMOaHaJM3a U CaMOOLIEHKH.

IIpeamerHsbIe pe3yabTaThl
10-#i kiace
[IpenmMeTHbIe pe3yapTaThl OCBOEHHUS Kypca « OpraHndecKas XUMHUsD) OTPaXkKaroT:

o C(hOPMHUPOBAHHOCTH MPEACTABICHUM O XHUMHYECKOW COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJM XUMHUU B TIO3HAHUU
SBJICHUM MpUPOMbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN Juis
pelieHus] TPAKTUYECKUX 3a7ad W IKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHHUS K CBOEMY 310POBBIO U IPUPOJHOM Cpexe;



BJIQJICHHE CHUCTEMOM XUMHUYECKUX 3HAaHWH, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAraloIIye  IMOHATHS  (XUMUYCCKHHM  3JCMEHT,  aTOM,
AIEKTPOHHAA o0oouka aToma, MOJIEKYJIA, BAJICHTHOCTb,
IEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (popmyia
(pa3BépHyTass M COKpalléHHas), MOJb, MOJSIpHas Macca, MOJISPHBIHI
00BbEM, YIJIEpOJHBINA CKeleT, (YyHKIMOHAJIbHAs TpYINa, paJukal,
M30MEpHsl, U30MEPbI, TOMOJOTMYECKUIN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOJI W a30TCOAECpXKallMe COCIUHEHUs, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAUHCHMS); TEOPUU M
3aKOHBI (TCOPHS CTPOCHHS OpraHuueckux BemiecTB A. M. ByTiieposa,
3aKOH COXpaHEHHUS Macchbl BEIIICCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHH; MUPOBO33PEHUECKUE 3HAHUS, JIekKAIUe
B OCHOBE IMOHMMAaHUs MPUYUHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX
ABJeHUM, (HaKTOJIOTMYECKUE CBEACHUS O CBOMCTBax, COCTaBe,
MOJIy4YeHUH U 0€301MacHOM HMCIOJIb30BAHUM BaXXHEUIIIMX OPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA,;
c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIISITh  XapaKTEpPHBbIE MPU3HAKU
MOHSTUM,  yCTAHABJIMBaTh WX  B3aWMOCBS3b,  HCIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHS MPU OINKUCAHUM COCTaBa, CTPOCHUA U
MpEeBpaIICHUM OPraHMYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUN HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIMKY
JUIS COCTaBJICHHMS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH,
COKpaméHHOi) (opMysa OpraHMYECKHX BEIIECTB M ypaBHEHUM
XUMHUUYECKUX PEAKIUi, U3rOTABIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX
BEILIECTB JIJI1 WJUTIOCTPALUU WX XUMHYECKOTO0 W MPOCTPAHCTBEHHOIO
CTPOCHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHUM  yCTaHaBJMBATh  MPUHAIC)KHOCTh
M3YUYEHHBIX OPraHWYECKHX BEIIECTB MO HUX COCTaBY U CTPOEHUIO K
onpenenéHHOMy  Kiaccy/rpynmne  coequHeHWd  (YIJIeBOJOPOIbI,
KUCJIOPOA M a30TCOAEPKAIllEe COEAUHEHUS, BBICOKOMOJIEKYJISIPHBIC
COCOUHCHMs), JaBaTh WM  Ha3BaHMSI 10  CHCTEMATHYECKOM
Homenkiarype (IUPAC), a Takxe NpHUBOANUTH TPUBHAIBHBIC HA3BAHUSA
OTIC/IBHBIX OPraHMYECKHX BEIIECTB (ITWUJICH, MPOIUJICH, AlCTHIICH,
STUJICHTJIMKONb, TIHIEPUH, (eHos, dopMaabIAeTua, aleTaabIerul,
MypaBbHHasi KHUCJOTA, YKCyCHasi KHUCJIOTa, OJICMHOBasi KHUCIOTA,
CTeapuHOBasl KHCJIOTA, TIIOKO3a, (PYKTO3a, Kpaxmal, IeJUII0JI03a,
TJTUIUH));

c(hOpPMHUPOBAHHOCTh YMEHHS ONPENENATh BUABI XUMUUYECKON CBS3U B
OpPraHUYECKUX COCAMHCHUSX (OAMHAPHBIC U KPaTHBIC);
c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHATH MOJIOKEHUS TEOPUH CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa 1 oObSICHEHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHMS; 3aKOH
COXpPaHEHUSI MaCChl BEILIECTB,;



o CPOPMUPOBAHHOCTH YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3NYecKue W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BelecTB (METaH, 3TaH, 3THJICH,
MpONUJIeH, areTwieH, Oyraawen-1,3, mermnOyramueH-1,3, OenHzon,
METaHOJI, 3TAHOJ, ATUJICHTJUKOJIb, TJIMIEPUH, (EHOJI, aleTalbIeru,
MypaBbUHAsi M YKCyCHasi KHUCJOTHI, TIIOKO3a, Kpaxmaj, IeJIi0JI03a,
AMHHOYKCYCHAsl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHUCCKYIO CBS3b
MEXIy HUMH YPaBHEHUSMH COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIIUM C
UCII0JIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

o Cc(hOPMHPOBAHHOCTH yMEHUs XapaKTepHU30BaTh UCTOYHUKHU
YIJICBOJIOPOIHOTO CHIphs (He(Th, MPUPOAHBIN a3, Yrojib), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEPEpadOTKH;

e C(hOPMHUPOBAHHOCTH YMEHHI MPOBOAUTH BBIYUCICHUS MO XUMUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIH
IPOJYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO
U3 UCXOJIHBIX BEIIECTB

¢ WY IPOAYKTOB PEAKIUH);

o Cc(hHOPMHUPOBAHHOCTh YMEHHUM BIAJIETh CUCTEMOW 3HAHU 00 OCHOBHBIX
METOJaX HAy4YHOTO MO3HAHHUSI, UCIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUH
BCIIECTB M XHWMHUYECKHX sBIcHMH (HaOMIOIeHHE, H3MEpPEHHUE,
HKCHEPUMEHT, MO/JICITUPOBAHHE), UCII0JIb30BaTh CUCTEMHbIE
XUMHUYECKUE 3HAHUS IS TPUHATUS PEIICHHW B KOHKPETHBIX
JKU3HEHHBIX  CHUTYyalusX, CBA3aHHBIX C BEHIECTBAMH U  UX
MIPUMEHEHUEM;

o C(hOPMHPOBAHHOCTh YMEHHMH COONIOAATH TMpaBUjia  TOJb30BAHUS
XUMHUYECKON TOCyaod H J1abopaTOpHBIM OOOPYIOBAHUEM, a TaKKe
npaBuia 0OpalleHus: ¢ BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSIMHU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB,;

e C(HhOPMHUPOBAHHOCTH YMEHUU IJIAHUPOBATH M BBHITIOJHATH XUMUUYECKUN
9KCIEPUMEHT (IIpeBpaIleHUs] OPraHUYEeCKUX BEIIECTB MIPHU HAIPEBaHUH,
MOJyYEHHUE STUJICHA U U3YYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU
OpraHMYECKUX BEIIECTB, JIeHATypamus OETKOB TIpU HarpeBaHUH,
I[BETHBIC PEAKIMU OCJIKOB) B COOTBETCTBHHM C MpaBHJIAMH TEXHUKH
Oe3omacHOCTH TIpH OOpaIeHWH ¢ BEMIECTBAMHU U JTAOOPATOPHBIM
0o0opy0BaHUEM, PEACTABIATh pe3yJbTaThl XUMHUUYECKOTO
JKCIIepUMEHTa B (OpME 3amucCH YPaBHEHHHM COOTBETCTBYIOIIUX
peakiuii u popMyIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB,

o C(hOpMHUPOBAHHOCTH YMEHUN KPUTHUYECKH aHAIU3UPOBATH XUMUUYECKYIO
uHbOpMaAIIMIO, TOJIy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (cpencTBa
MaccoBoii nHpopmarmu, IHTepHET U IpyTuX);

o C(hOPMHUPOBAHHOCTh YMEHUW COOJIOJATh MpaBUJa SKOJOTHUYECKH
1EeJIecO00pa3HOro MOBeJEHUs B OBITY M TPYJIOBOM JEATETLHOCTH B
LEIAX COXPAHEHMS CBOETO 30pOBbS M OKPYXKAIOWIEW INPUPOAHOU



Ccpeabl, OCO3HAaBaThb OINACHOCTb BO3JECHMCTBUS HAa JKUBBIE OPTraHU3MBbI
ONPENEIEHHBIX OPraHWYECKUX BEILIECTB, MOHUMAsl CMBICI ITOKA3aTels
[MAK, moscHAT Ha TMNpUMEpax CHOCOObBl  yMEHBIIECHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3JAEHCTBUS HA OPTaHU3M YEJIOBEKa,

o A OOy4YaIOIIMXCA C OrPaAaHUYCHHBIMU BO3MOKHOCTSAMH 3/I0POBBSI:
yMEHUE TPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX
MTO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

o JUIA CIEMbIX U CIA0OBUASIIUX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BATh
penbedHO-TOUeUHYIO0 cucTemMy oOo3HaueHuit JI. bpains qis 3amucu
XUMUYECKUX (HOPMYI.

11-i kiaace

[IpeameTHbICe pe3ynbTaThl OCBOCHUS Kypca «O0IIas 1 HeoOpraHudeckas: XuMus)
OTpaXaroT:

e C(hOPMHUPOBAHHOCTH MPEJCTABICHUI: O XWMHYECKOW COCTaBIISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHM B TO3HAHUHU
SABJICHUN TNpUPOABLI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TIpPaMOTHOCTH, HEOOXOIUMOW it
pelieHusl TPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOWIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJAHOM CPELE;

e BIAQJCHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XUMHUCCKUH 3JICMEHT, aTOM, U30TOII, S-,
p-, d- oJeKTpOHHBIC OpPOWTANIM aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBIN 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEINEHb
OKHCIICHUS, XUMHUYECKas CBsA3b (KOBaJICHTHAS, HOHHAs, METAJUTMYCCKa,
BOJIOPO/IHAS), KPUCTAITMYECKAs PeMIETKA, THITHl XHMHYECKUX PEaKIIH,
pacTBOp,  DJIEKTPOJUTHI,  HEBJEKTPOJIUTHI,  DJIEKTPOJIUTHUUYECKAS
JIACCOLMALINS, OKHCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOU
peaKIyy, XHUMHYECKOE pPABHOBECHE); TEOPHUM M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW JUCCOUMALAM, nepuoandeckuii 3akon /[l H.
MenpeneeBa, 3aKOH COXpPaHEHHSI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
NpeBpalleHHs SHEPTUU MTPH XUMHUYECKUX PEaKInAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B
OCHOBE TMOHMMAaHUS TPUYUHHOCTA M CHCTEMHOCTH XUMHUYECKHUX
sBJICHUM, (AKTOJOTUYECKUE CBEJCHUS O CBOWMCTBaX, COCTaBe,

MMOJIYYCHUHA n 0e30macHOM HCIIOJIB30BaHNU Ba)KHEHUIINX
HCOPraHN4CCKHUX BCHICCTB B 6BITy u Hp&KTH‘-IGCI(OfI ACATCIIBHOCTHU
YCJIOBCKA,

o C(hOPMHUPOBAHHOCTh YMEHHMU BBIABISATH XapakTEpPHbIE MPU3HAKU
NOHSATUH,  yCTaHAaBIMBaTh WX  B3aMMOCBS3b,  HCIOJIb30BAThH



COOTBETCTBYIOIIHE TOHATHS TIPU OMUCAHUHM HEOPTAHMYECKUX BEIICCTB
Y VX IPEBPALICHNN;

e ChHOPMHUPOBAHHOCTh YMEHUW HCIIOIH30BATh XUMUUYECKYIO CHUMBOJIHKY
JUISL  cCOCTaBlieHHWs (OpMyNT BEMIECTB W ypPaBHCHUN XHMHYECKHUX
peakuuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBHalIbHBIC
Ha3BaHUS OT/JCIIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbli Tas,
VIJEKUCIbIA ra3, aMMuak, raméHas H3BeCTb, Herami€éHas HW3BECTb,
NUTHEBAs COJIA, TUPUT U IPYTHUE);

o C(hOPMHUPOBAHHOCTh YMEHUH ONpENEHATh BaJCHTHOCTb M CTENEHb
OKHUCJICHUS XUMHYECKHUX DOJEMEHTOB B COCJAMHEHHSIX PA3JIUUYHOIO
cocTaBa, BHJI XUMHYECKOW  CBsi3M  (KOBaJIeHTHas,  MOHHas,
MeTaJIJTYecKasi, BOJAOPOHAS) B COCIUHCHUAX, THIT KPUCTALINICCKON
pEeIIETKH KOHKPETHOTO BeliecTBa (aromMHasi, MOJICKYJISIpHAs, MOHHAs,
METaJTMYecKas),  XapakTep Cpeabl B BOJHBIX  PacTBOpax
HEOPraHUYECKUX COCIUHEHUM;

o ChHOPMHPOBAHHOCTh YMEHHWW  YCTAHABIMBATh  INPUHAMICKHOCTD
HEOPTaHWYECKUX BEMIECTB 10 HMX COCTaBYy K ONPEICIEHHOMY

kiaaccy/rpynne coeauHeHuit (IPOCThIE BEIICCTBA — METALIBI U
HEMETAILIbI, OKCUbI, OCHOBAHHUSI, KUCIIOTHI, aM()OTEPHbIC THIPOKCH/IBI,
COJIN);

o ChOPMHPOBAHHOCTh YMEHHMM pPAaCKPBIBaTh CMBICT TEPUOIUYECKOTO
3akoHa JI. WM. MengeneeBa W JIEMOHCTPUpPOBATH  €ro
CUCTEMATU3UPYIONIYI0,  OOBSICHUTEIbHYIO W  MPOTHOCTHYECKYIO
byHKIUY;

o C(HhOPMHUPOBAHHOCTH YMEHHUH XapaKTEPU30BATh JICKTPOHHOE CTPOCHUE
aTOMOB XHMMHYeCKuX a3nemMeHToB 1-4 mnepuonos Ilepuonnueckoi
cucteMbl xumMuueckux ssemeHtoB . M. MenaeneeBa, uCHonb3ys
HNOHATHS «S-, P-, J-3JCKTpPOHHBIC OPOUTAIM», «IHEPICTHUCCKUE
YpPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTHM  W3MEHEHHUS  CBOMCTB
XUMHUUYECKUX AJIEMEHTOB M MX COCIUHEHUH M0 MepuoAaM W rpymmnam
[Teprnoauueckoit cucTeMbl XUuMHYECKUX 35ieMeHTOB J[. 1. Menneneena,

o c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh (OMHCHIBATH) OOIIKE
XUMHUUYECKUE CBOMCTBA HEOPTAaHUUYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPAKAATh  CYUIECTBOBAHUE  TIE€HETHMYECKOHM  CBSI3M  MEXKIY
HEOPTaHUYECKUMU BEILIECTBAMHU c MTOMOUIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUA;

o C(hOPMHUPOBAHHOCTH YMEHUS KIaCCU(PUIIMPOBATh XUMUUECKUE PEaAKIUU
10 pa3jIMYHbIM MPHU3HAKaM (YHCIy U COCTAaBy pEarnpyrollux BEIIECTB,
TeIioBOMy A(QeKTy peakiuy, H3MEHECHHIO CTEIeHEH OKHUCICHUS
3JIEMEHTOB, 00OPAaTUMOCTH PEAKIIMH, YUACTHIO KaTaanu3aTopa);

o C(OPMHUPOBAHHOCTHL yYMEHUM COCTABJIATH YpPaBHEHUS  peakIui
pa3JUYHBIX THUIIOB, TOJHBIE W COKpPAIIEHHbIC YPABHEHUS PEaAKIUM



MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UIAYT
710 KOHIIa,

o C(POPMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKLUH, MOATBEPKAAIOIINE
KauyeCTBEHHBIH COCTaB  pa3IMYHbIX HEOPTraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

o C(hOPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiuit OCPEJICTBOM COCTAaBJICHHUSI
AJIEKTPOHHOTO OalaHca ITUX PeaKIui;

o C(hOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakliy OT Pa3lUYHbIX (HaKTOPOB; XapaKTep CMEIICHHS
XMMHYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3ACUCTBUSA
(mpuanum Jle [latense);

o C(OPMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh XUMHUECKHUE MPOIIECCH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TMOJXYYSHHsS] CEPHOM KHCIOTHI,
aMMHaKa, a Takke CHOPMUPOBAHHOCTh MPEICTABICHUNH 00 O0OIIMX
HAyYHBIX NPHUHIHUIAX M DKOJOTHYECKHX MPOoOIeMax XHUMHUYECKOTO
IPOU3BO/ICTBA,

o C(pOPMUPOBAHHOCTH yMEHUMN IPOBOJIUTH BBIYHCIICHUS C
UCIIOJIb30BaHUEM MOHSTHUS «MaccoBasl JIOJIs BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUW Ta30B MPU XUMHUUYECKHX PEAKIUAX, MAaCChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIUU BEIIECTB,
TEII0BOro 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaCChl
BEIIECTB, MPEBPAIIECHUS M COXPAHEHUS YHEPT U,

o CPOPMUPOBAHHOCTh YMEHHUU COONIONATh TMpaBuja MOJIE30BAHUSA
XUMHUUYECKON TOCyaoi M J1abopaTOpHBIM OOOPYIOBAHUEM, a TaKKE
npaBuiia OOpalieHusl ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OMBITOB;

o C(hOPMHUPOBAHHOCTh YMEHUH TUTAHHPOBATH W BBITIOJHATH XUMUYECKHM
IKCIIEPUMEHT (pa3JioKeHHE TMEPOKCHIIa BOJOpPOJA B MPHCYTCTBHH
KaTajan3aTopa, OIpeleieHHe Cpeabl PACTBOPOB BEIIECTB C MOMOUIBIO
YHUBEPCAIBHOTO WHIMUKATOPA, BIMSHUE pa3IWYHBIX (HaKTOPOB Ha
CKOPOCTb ~XHMHUYECKOM peaklMUH, peakIud HOHHOTO OOMeEHa,
KaueCTBEHHbBIC PEaKINK Ha Cylb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTMOH aMMOHHUS, pEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«Metambl» u «Hemeramibsl») B COOTBETCTBUM C MPABUIAMU TEXHUKU
O0e3omacHOCTH TpU OOpalIeHWH C BEUIECTBAMHU U J1TAOOPATOPHBIM
000pyIOBaHUEM, TIPECTaBIISTh pe3yIbTaThI XUMHYECKOTO
JKCIiepuMeHTa B (OpMe 3almucd YpPaBHEHHMH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE ATUX PE3YJIbTaTOB,;



e ChHOPMHUPOBAHHOCTh YMEHUN KPUTHUYECCKH aHATU3UPOBATH XUMUUYECKYIO
UHPOpMAITHIO, TOJIyJaeMyl0 U3 pa3HBIX HCTOYHUKOB (CpeicTBa
MacCcOBOW KOMMYHUKaIu, UHTEpHET U APYTHX);

o ChOPMHPOBAHHOCTh YMEHUH COOJIOMATh TMPaBWIA SKOJOTHUCCKH
1eJIeCO00pa3HOro MOBEJEHUS B OBITY M TPYJIOBOM NEATETLHOCTH B
HEISX COXPAaHEHUsS CBOETO 3J0POBbS U OKpYXaloled MpUPOAHON
Cpellbl, OCO3HaBaTh OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3MbI
oTnpeeIEHHBIX BEIeCTB, MOHUMast cMmbich nokazatens [1/IK, noscHsate
Ha TpUMEpax CHocoObl YMEHBIICHUS U MPEJOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

e JUIL OOYYaIOIIUMXCS C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 30POBbS:
YMEHHUE TMPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUIA;

e JUISL CIEMBIX U CIAOOBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cuctemy oOo3HaueHuit JI. Bpaiins qis 3amucu
XUMUYECKUX HOpMYI.

Conep:xkanue y4eOHOIro npeamMera

10-i kiaace
OPTAHUYECKAS XUMUsA
Teoperuyeckne 0CHOBBI OPraHMYECKOIi XHMUH

[IpenMer opraHndeckoM XWMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYEHUE
B ITOJIyYEHHH HOBBIX BEILECTB U MAaTEPUANOB. T€OpHUs CTPOCHUS OPTaHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHBIE IONOXKEHHS. CTpPyKTypHBIE
(dopMyIbl OpraHndeckux BemecTB. ['omosnorus, nzomepusi. XUMUUYECKasl CBSI3b
B OPTAHUYECKUX COEOUHEHUSIX — OAMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kinaccuuKalMu opraHuyeckux BemlecTB. HomeHnkiarypa
OpPraHMYECKHUX COCIUWHEHHUH (cucTeMaThyeckas) W TPHBHAIbHBIC Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJbl HW3YyYEHHsS BEIIECTB M UX MPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMyd Ha UX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPTraHWYECKHX BEIIEeCTB, HAOIIOJCHUE U
OMMUCAaHUE JEMOHCTPAIMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuM (IUIaBJIcHHE, OOYTJIMBAHUE U TOPCHUE).

Yraesopopoasl



AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psAa. MeraH W 3TaH —
MIPOCTEUIIINE TIPEICTABUTETN AJKAHOB. (PM3WYECKHEe M XUMHUYECKHUE CBOMCTBA
(peakuu 3aMeNICHUS W TOPCHHs), HAXOXKJICHUE B TPUPOJE, IOJIYYCHHE U
MIPUMEHECHHUE.

AJKEHBI. COCTaB U CTPpOCHHUC, TOMOJIOTHYECKHUI pAa. OTUIICH U IMPOIMHUJIICH —
HpOCTCﬁIHPIG IpEACTaBUTCIM AJIKCHOB. (bI/I3I/I‘ICCKI/I€ U XMMHYECKHE CBOMCTBA
(peaKI_[I/II/I ruapupoBaHus, TaJOIrCHUPOBAHMWA, TIHApATalWH, OKUCIICHUSA U
HOJIHMepI/BaHI/II/I), IMOJIYYCHHUC U IIPUMCHCHUC.

Anxanuensl: Oyrtaauen-1,3 u wmetwnOyrtaauen-1,3. cTpoeHHe, BaKHEUIIHE
XUMUYECKHE CBOICTBa (peaknus HOJTMMEPHU3AIIHH). [Tonmyyenue
CUHTETUYECKOTO KaydyKa M PE3UHBI.

AJIKMHBI. COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUN Psil. ALICTUIICH —
MPOCTEHIIUN TPEACTaBUTENIb AJKHUHOB. COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHUYCCKHE  CBOWCTBa  (peakiuwu  THAPUPOBAHUSA,  TaJIOTCHHPOBAHMS,
THApaTaliy, TOPEHHS ), TIOJYyYCHUE U IPUMCHEHHE.,

Apenbl. beHzon: coctaB, crpoeHue, (U3MUECKME W XHUMHUYECKHE CBOMCTBa
(peakMy TAJOTCHUPOBAHUS W HHUTPOBAHUS), MOJYYCHHE M IPUMEHCHHE.
Tonyon: coctaB, cTpoeHHe, (HU3UUECKHE M XMMHYCCKHE CBOMCTBA (peakiiuu
raJJOrCHUPOBAHUS M HUTPOBAHHUS), MOJy4eHHE W NPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHMUecKas CBSI3b MEXIY YIJIEBOAOPOJAaMH, MPUHAMICKAINMMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoaHbIE MCTOYHUKK YIIeBOAOPOAOB. IIpupoaHeii ra3 u nONyTHBIE
HedTaubie Ta3bl. HedTh u € mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
MePEroHKa, KPEeKHHT (TepMHUYECKUM, KaTATUTHYCCKH), muposu3. [TpomayKTs
nepepaboTku HePTH, HX NPUMEHEHHE B TMPOMBIIUICHHOCTU W B OBITY.
KameHnHbIli yroJib ¥ NPOAYKTHI €T0 MepepadboTKHU.

OKCNepUMEHTAIbHBIE METOIbl M3YyYEHMs] BELIECTB M MX MpPEBpalICHUN:
O3HAaKOMJIEHHWE € oOOpa3llaMH IUIACTMACC, KayuyyKOB M PE3WHBI, KOJUICKIUU
«Heptp» u «Yromb», MOJETUpPOBaHHE MOJEKYJI YrieBOAOPOIOB U
raJIOT€HONPON3BOIHBIX, TPOBEJCHUE MPAKTUUYECKOW pabOThl: MOIy4YeHHE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnrble 3amaun.

BbruncieHnss 1O ypaBHEHHIO XUMHYECKOW peakimu (Maccel, 00bEMa,
KOJIMYECTBA HCXOTHOTO BEIIECTBA WM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX BEIIECCTB HIIA IMPOIYKTOB
peaKium).



Kucaopoaconep:kamue opranHnuecKue coeInHeHus

[IpenensHble OgHOATOMHBIE CIHUPTHI. MeETaHOJ H  DTaHOJI. CTPOCHHE,
Gus3nyecKkue M XMMHYCCKHE CBOWMCTBA (peaklMyd C aKTHBHBIMH MeETajllaMHu,
raJloreHOBOIOPOIaMHU, TOpPEHHE), IMPHMEHEHHEe. BoIOpOaHBIC CBSI3U MEKIY
MOJIEKYyJIaMU CIUPTOB. [[elicTBHME MeTaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOT0aTOMHBIE CIIUPTHI. DTHJICHTJIMKOJIb U TJIMIIEPUH: CTPOCHHE, (Pr3ndecKkue
U XUMHYCCKHE CBOMCTBA (B3aUMOJECHCTBHEC CO IICIOYHBIMH METaJJIAMH,
KayeCTBEHHAs PEaKIMs Ha MHOTOATOMHBIC CIUPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[pumMeHeHune riuueprta u STAJICHT KOS

@deHoJI:  CTPOCHHE MOJEKYNbl, (U3MUECKHEe UM XHMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ilpumenenue gpenona.

Anpaeruspl U KeToHbl. DopManbaeru, alueranbIeru. CTpoeHue, pusnueckue
U XMMHYECKHE CBOHCTBA (peakiMH OKHCICHHS M  BOCCTaHOBJICHH,
Ka4yeCTBEHHBIC PEAKIINH), TIOJyUYCHUE M PUMCHCHHE.

OnHOOCHOBHBIE MpeieNIbHbIC KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBI. CTpOCHHE, PU3NIECKUE W XMMHYECKHE CBoWcTBa (CBOWMCTBA, OOIIHE
JUIA KJIacca KHCJIOT, Peakius 3TepuUKalny), TOJYyYeHHUE M NPUMEHEHHE.
CreapuHOBasi U OJIEMHOBASI KUCTIOTHI KaK MPEICTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. MblTa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIECE ACHCTBHE.

Crnoxxnble 3¢upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIHU3 CIOKHBIX
a¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xxupoB. buonorudeckas poib
KUPOB.

VYrineBoapl: cocTaB, KiaccuuKamus yrieBoaoB (MOHO-, M- U TOJMCAaXapHU/Ibl).
['moko3a — mpocTeimmii MOHOCaxapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIb,
¢u3udeckue M XUMHYECKUE CBOMCTBa (B3aUMOJCHCTBHE C THAPOKCHIOM
meau(ll),  okucieHne aMMua4YHBIM  pacTBOpoM  okcuga  cepebpa(l),
BOCCTAHOBIICHHE, OpPOXKEHHE TIIFOKO3bI), HAXOXKICHHE B TPUPOJIC, PUMCHEHHUE,
ouosiorndeckas poib. PorocunTe3. DpykTo3a Kak H30MEp TITFOKO3HI.

Kpaxman u memnono3a Kak NOpUpoAHbie moiaumepbl. CTpoeHue Kpaxmaia u
HEeJUTFONIO3bl.  DHU3MUECKUE M XUMHUYECKHUE CBOMCTBA Kpaxmana (THIposm3,
Ka4eCTBCHHAS PEAKIIHS C HOJIOM).

DKCIIepUMEHTAIbHBIC METOABl HW3YYCHHs BEIISCTB W WX MpPEBpalleHU:
MIpOBEJICHUE, HAOJIOCHIE U ONMHUCAHKE JEMOHCTPAIIMOHHBIX OIBITOB. TOPCHHE
CIIUPTOB, KAUeCTBEHHBIC PEAKIIUU OJHOATOMHBIX CITUPTOB (OKHCIIEHUE 3TAaHOJIA
okcugom Memu(ll)), MHOroaToMHBIX CIHPTOB (B3aMMOJCHCTBHE TJIMIICPUHA C



rugpokcugoMm Meau(ll)), ampmerumoB (OKHCIIEHWE aMMHAYHBIM PAacTBOPOM
okcuma cepedpa(l) u ruapokcumom memu(ll), B3ammozeicTBHEe Kpaxmaia ¢
HOJIOM), TIPOBEACHHE TMPAKTHYECKOW pabOTHI: CBOWCTBAa pPAcTBOpPa YKCYCHOU
KHCJIOTHI.

Pacuérurie 3agaun.

Bbrumcienuss 1Mo ypaBHEHHIO XHMHYECKOW peakmwu (Macchl, o0BEMa,
KOJIMYECTBA HCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKUHUH IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIM MPOIAYKTOB
peaxImm).

A3oTcoiepKallie OPraHun4ecKue COSTUHECHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHUYEeCcKue coequHeHus. PU3nyecKkue u
XMMHAYECKHE CBOWCTBA aMUHOKHUCIOT (Ha TpuMepe TIHIHHA). bruomorndeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak IIpUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuynas,
BTOPUYHASI U TPETUYHAsI CTPYKTypa O€NKOB. XHMHUYECKHE CBOWCTBA OEJKOB!
TUJIPOJIN3, ICHATypalusl, KaYeCTBEHHbIE pEeaKlIUy Ha OEJIKu.

BKCHepI/IMCHTaHBHBIC MCTOZbI HM3YUCHHA BCIICCTB MU HUX npeBpameHHﬁ:
Ha6J'IIO,Z[eHI/Ie M OIIMCAaHHUEC ACMOHCTPAUHMOHHBIX OIIBITOB. JACHaTypalus OeJIKOB
IIpHN Harp€BaHuH, IBETHBIC PCaKIINH OCJIKOB.

BricokoMouieKyJISIpHbIE COeIUHEHUSI

OCHOBHBIE TOHSATHSI XWMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE  3BE€HO, CTENECHb  MOJUMEPHU3ALMHU, CPEIHSA
MoJieKyJsipHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN — MOJMMEPU3AIU U TTOJIUKOHICHCALIUS.

OKCIepUMEHTAIbHbIE METOJbl HW3yYEHHS BEIIECTB M WX MPEBpPAIICHUI:
O3HAaKOMJIEHHE ¢ oOpasllaMd TMPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€H NMPU M3YYEHUU opraHndeckoi xumuu B 10
KJIaCCE€ OCYILECTBISETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATUHN, TAK U IOHATUH, ABJISAIOIINUXCA CUCTEMHBIMU JUIA OTIEIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O 1[UKJIA.



OO1Iue ecTeCTBEHHO-HAyUHbIE TMOHATHA: SIBJICHHUE, HAYYHBIM (pakT, TUIIOTE3a,
3aKOH, TeOopus, aHalu3, CHHTE3, KJIacCH(PHUKAIUs, MEePUOTUIHOCTD,
HaOJroIeHue, N3MEPEHNE, SKCIIEPUMEHT, MOJICITMPOBAHUE.

duzuka: MaTcpud, OHCpIu:i, Macca, aToM, QJICKTPOH, MOJICKYJIAQ,
BHCPFCTI/I‘-ICCKI/Iﬁ YPOBCHL, BCHICCTBO, TCJIO, O6’béM, arperaTHoc¢ COCTOAHUC
BC€IICCTBA, (I)I/ISI/I'-IGCKI/IC BCJIMYMHBI U CIUHUIBI UX U3MCPCHUA.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTEe3, OMOIIOTUYECKH AKTHBHBIC BemlecTBa (OCNKH, YTIIEBOMBI, JKUPHI,
depMeHTH!).

I'eorpadus: MuHEpasIbl, TOPHBIC TIOPOJIBI, IOJIE3HBIC HCKOMAeMble, TOILIHNBO,
PECYPCHI.

TexHomnorus: IMUIICBLIC ITPOAYKTBI, OCHOBBI pAallMOHAJIBHOTO IMUTAHWA, MOIOIINUC
CpCaCTBa, JICKAPCTBCHHBIC MW KOCMCTHYCCKHC IIPCIIapaThbl, MATCpHaJIbl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11-i knace
OBIIAA U HEOPTAHNYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMHUU

XUMUYECKHUI 2JIeMEeHT. AToM. SIApo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKA.
DHepreTHYecKrue ypOBHH, TOIYpPOBHU. ATOMHbIE opOutamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAesieHHsl SJIEKTPOHOB M0 OpOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOH(PUTYpaLUsl aTOMOB.

[lepunoanueckuii 3akoH U [leprnognyueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsizb nepuoanueckoro 3akona u llepuonnueckoil cucteMsl
XUMHUYECKUX 3jieMeHTOB [[. . MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX UMM TMPOCTHIX U CIOXHBIX BEIIECTB MO TpymnnaM U MepUuoaaMm.
3HavueHUE NEPUOANYECKOrO 3aKOHA B PA3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BuHJIbl XUMHYECKOW CBS3HU
(koBajieHTHAsI HETOJISAPHAS U MMOJIAPHAs, HOHHAS, METATHUecKasn). MexaHH3Mbl
00pa30BaHUsl KOBAJICHTHONH XHMMHYECKOH CBsA3M (OOMEHHBI M JIOHOPHO-
aKIENTOpHBIN). BomopomHas cBsA3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.



BeI]_IeCTBa MOJICKYJISIPHOTO U HCMOJICKYJIIPHOI'O CTPOCHUS. 3aK0H MOCTOSTHCTBA
COCTaBa BCIICCTBA. Turnbl KPpUCTATINICCKUX pCIHéTOK. 3aBHCHUMOCTL CBOMCTBaA
BCHICCTB OT THUIIA KpI/ICTaJ]HI/I‘-ICCKOﬁ peﬂléTKI/I.

[Tonatue o nucmepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 105151 BemiecTBa B pacTBOpE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHUM. Howmenxknartypa
HEOPTaHUYECKUX BEUIECTB. | €HETHMYeCKas CBsI3b HEOPraHWUYECKHUX BELIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

XumMuueckas PCaKIus. KJIaCCI/I(i)I/IKaI_[I/I}I XUMHWYCCKHUX peaKuHﬁ B
HGOpFaHquCKOﬁ )51 opraHqucxoﬁ XUMHH. 3aKOH COXpPaHCHHA MaCChl BCIICCTB,
3aKOH COXPaHCHUA U IIPCBPALICHUA DOHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (akTopoB. OOpaTuMbie
peakuu. Xumudeckoe paBHoBecre. DakTopel, BIMAIOIIME HA COCTOSHUE
xuMudeckoro pasHosecus. [Ipunnnn Jle [latense.

DnekTpoiuTuueckas auccounanusi. CuibHbIe U ciadble daeKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCIas, HEUTpaJIbHAas, I1€JI0YHAS.

OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC PCaKInu.

OKCNEepUMEHTAIbHbICE METOJIbl HM3YYEHHMS BEIIECTB W MX MPEBpaIlCHUI:
neMoHcTpanus Ttabmun «llepuogudeckas cucTeMa XMMHUYECKHX 3JIEMEHTOB JI.
N. MenaeneeBay, u3ydeHue MoJIeJIel KPUCTAIIMYECKUX PEIIETOK, HAOIIOeHUE
U ONHCAHHWE JEMOHCTPAIMOHHBIX M J1a0OpAaTOPHBIX OMNBITOB (pa3JIOKCHHE
MepoKCHaa BOAOPOJAa B NPUCYTCTBUM KaTallUu3aTopa, OMPEIENICHUE Cpeabl
pacTBOPOB BEILIECTB C TMOMOIIBIO YHUBEPCAIBHOTO WMHAMKATOPa, PpPEaKIuu
HOHHOTO OOMEHA), MPOBEACHHE MPAKTHUECKON padOThl «BUsSHUE pa3IudHbIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON PCAKITHI).

Pacuérnrble 3amaun.

Pacyétel 1o  ypaBHEHHSIM  XUMHYECKMX  pEakuuii, B TOM YuUCIE
TEPMOXUMHUYECKUE PACUETHI, PaCYETHI C UCIOJIB30BAHUEM IOHATUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi xummus

Hemerannel. [Tonoxenune HemeraiuioB B [lepuoanyueckon cUCTeME XUMUYECKUX
anemenToB [[. . MeHneneeBa 1 0COOGHHOCTH CTpoeHUsI aToMOB. duznueckue



CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETauIoB (Ha MpHMepe KHCIOpOJa,
cepsl, pocdopa u yrirepoaa).

XUMHUCCKUE CBOWCTBA Ba)KHEHIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yraepoma W KpEeMHHS) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOAOPOTHBIX COCIUHCHHIA).

HpI/IMeHeHI/IG BA)KHCHIIIMX HEMETAJJIOB U UX COGI[I/IHCHHﬁ.

Mertamnbl. [lonoxenne merauioB B llepuoanyeckor CUCTEME XUMHUYECKHUX
anemeHtoB JI. U. MennaeneeBa. OCOOEHHOCTH CTPOEHUSI DIEKTPOHHBIX
o0os0uek aToMOB MeTaiioB. O01mue ¢puznueckre cBoicTBa MeTaylioB. CriiaBbl
METAJLIOB. DJIEKTPOXUMHUYECKUAN PSAJT HATIPSIKEHUN METAJIIOB.

XUMUYECKHUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPHUM, KaJWd, KaJbIUH,
MarHui, aJFlOMUHHH, IIUHK, XPOM, XKEJI€30, ME/Ib) U MX COCTUHCHHIA.

OO6mume crocoObl monydeHus: mMeTawioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

DKCIepUMEHTAIbHBIC METOABl HW3YYCHHs BCINECTB W WX MpPEBpalleHU:
U3yYeHHUE KOJUIEKIUU «MeTaulbl U CIUIaBbD», 00pPa3OB HEMETAIUIOB, PEIICHUE
HKCIICPUMEHTAIBHBIX 3aja4, HAOJIOJICHUE M ONMUCAHUE JEMOHCTPAIMOHHBIX U
7a00pATOPHBIX  OMBITOB  (B3aMMOACWCTBUEC THAPOKCHIA  AJIOMHHHS  C
pacTBOpaMH KHCIIOT U IIeJo4Yei, KauyeCTBEHHBIC pEAKIMH Ha KATHOHBI
METaJIJIOB).

Pacuérhrble 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa Tra30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacce WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuéThl Macchl (00BEMA, KOJHUYECTBA BEIIECTBA) MPOJYKTOB PEaKIUH, €CIIU
OJIHO M3 BEILIECTB UMEET MTPUMECH.

XUMHUA 4 JKU3Hb

Ponp xumMum B 0OCCIIEUYEHHHM SKOJIOTHYCCKOM, DHEPreTHYCCKOM W IHUIIEBOM
0€30MacHOCTH, Pa3BUTHU MEIUIMHBI. [loHSITHE O HAYYHBIX METOJaX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBienus 06 OOLIMX HAYYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO MOJy4YeHUS
Ba)KHEHUIIINX BEIIECTB.



YemoBek B MHUpE BEMIECTB W MaTEPHAIOB. BAXKHEHUIIME CTPOUTEIHHBIC
Marepuanbl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpacKH, CTEKIO, KepamuKa,
MaTepHuabl IS AJIEKTPOHUKH, HAHOMATEepHaJIbl, OPTAHUYECKUE U MUHEPAThHBIC
yao0peHus.

XumMus u 3I0pPOBbC 4YCJIOBCKA. IIpaBUJIa HCIIOJB30BaHUs JICKAPCTBCHHBIX
IIpCIIapaToB, IIpaBUJIad 0e30IacHOT0 HMCHOJIBL30BAHUS IIpCIIapaToB OBITOBOM
XUMHUN

B HOBCGHHGBHOﬁ KHU3HH.

MexXnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU OOIIEH U HEOPraHU4eCKOn
xumun B 11 kjacce oOCYIIECTBISIETCS 4YEpe3 HCIOIb30BaHHWE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX NOHATHI, TaK W TOHITHH, SBIAIOMIMXCA CUCTEMHBIMU
JUISL OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

O6HII/IC €CTCCTBCHHO-HAy4YHbIC IIOHATHI. Hay‘IHblﬁ ¢)aKT, THUII0TC34, 3aKOH,
TCOpHA, daHaJIN3, CHHTC3, KJIaCCI/I(bI/IKa]_II/IH, MNCPUOANIHOCTD, H&6JII-OIIGHI/I€,
OKCIICPUMCHT, MOACIIMPOBAHUEC, U3MCPCHUC, ABJICHHC.

®du3uKa: Marepusi, dHEPrHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJMOAKTHUBHOCTH, MOJICKYJa, SHEPreTUYECKUH YpPOBEHB, BEIIECTBO,
Teno, 00BbEM, arperaTHoe COCTOSIHHME BellecTBa, (U3NUYECKUE BEIUYUHBI U
€JIMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus:  kneTka, opraHum3M, OKocHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTaHU3ME.

I'eorpadus: mMuHepanbl, TOPHBIE MOPOJbI, MOJIE3HbIE HCKOMAeMbl€, TOILUIMBO,
pecypcsl.

TexHonorus: XuMHUUYECKas IIPOMBIINIJICHHOCTDb, MCTAJLIYpPTHU:A, IIPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCpHUAJIOB, CEIbCKOXO03SMCTBECHHOC IIPpOU3BOACTBO, IIHMIICBAA
IIPOMBIIIIICHHOCTD, @apMaHeBTI/I‘—IeCKaﬂ IMPOMBINIJIICHHOCTh, IIPOU3BOACTBO
KOCMCTHYCCKHX IIp€apaToB, IPOHU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBINUICHHOCTb, HAHOTCXHOJIOI'HH.

TemaTnueckoe MIAHUPOBAHHUE

10-1 kJjace



Haunmenosa

KoaudecTBO 4acoB

HHE
pa3/iesioB u
TeM
NMPOrpaMmblI

Bcer
0

KoHnTpoabn
ble padoThbI

IIpakTHyec
KHe padoThl

DaekTpoHHbIE (HH(POBHIE)
oOpa3oBaTeJbHbIE PeCypChI

Pa3

ne 1. Teopern

YECKHUE OCHOBbI oprafmqeucoﬁ X1

MHH

IIpeamer
OpraHUYECcKO
A XUMUH.
Teopus
CTPOEHUSA
OpraHUYEeCKH
X
COE€IMHEHUN
A.M.
byrneposa

bubanorexa POIII

— resh.edu.ru/subject/29/10/

Hroro no pazneny

3

Paznen 2.YriaeBoaopoabl

2 IIpenensHble bubnuorexa POIII —
1' YIJIEBOJOPOA | 2 resh.edu.ru/subject/lesson/6151/start/
bl — QJTKAHBI 149993/
Henpenensn
) HeJIeBo 000 Tpenaxep «O06nako 3HAHUI».
) yr AOPOA 6 1 Xumusg. 10 knace, OO0 «DPusukon
2 | BI. aJIKEHHI,
JIab
aJIKaJIMEHBI,
AITKUHBI
DEeKTPOHHBIA 00pa30BaTEIbHBIN
Apomaruyec
2 | xne pecypc «/lomaniHue 3aganus.
3' EBOIODO 2 Cpennee obmiee oOpazoBaHue.
zl ALOpOAL Xummsa, 10-11 xmace, AO
N3parensctBo «IIpocBenienue»
IIpuponusie
o |HMCTOUHMKH bubnmnorexa POII
" | yrneBogopon |3 1
4
OB U UX —resh.edu.ru
nepepaboTka
Hroro mo pazgeny | 13

Paznen 3. Kuciopoaocoaep:kaiue opraHuvdeckKne coeTHHeHUs!




Bubmmnorexa POI
3. | CoupTsL.
3
1 | denon
—resh.edu.ru
AJbIeruasl.
3 KapGonoBsie bubnuorexa POIII
2' KHUCIIOTBL 7 1
CrnoHbIE —resh.edu.ru
3UpHI
Bubmuorexa POIII
3.
VYriaeBoasl 3 1
3
—resh.edu.ru

Uroro no pazpeny | 13

Pasnen 4. A3oTcoaepskamme opraHudeckne coeIMHeHus

AMMUHEL. bubmmnorexa POII

4,

1 AMuHOKHCIO |3
161 benku —resh.edu.ru

Uroro no pazneny | 3

Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUSI

5 IImacTtmacchl. bubmmnorexa POII

1' Kayuyku. 2
Bonokna —resh.edu.ru

Wtoro no pazneny | 2

OBIIEE

KOJIMYECTBO 34 5

YACOB I10

[TPOTPAMME

11-# kaxacce

KosanuyectBo yacos DJIEKTPOHHBIE

HaumenoBanue

Ne a3[eJ10B H TEM (wnpposbie)

u/n | P23 Beero | KOHTPOabHBIE | TIDAKTHUECKHE | oGpazopaTenbHbIe
nporpamMMbl paboThbI paboThbI pecypeb

Pa3nen 1. TeopeTuyeckue 0OCHOBbI XUMHUH

11 aCT?;gI;He 3 bubnuorexa PO —

' ' . resh.edu.ru/subject/29/11/

[Tepuoanueckuit




3aKOH U
Ilepuonnueckas
cucreMa
XUMHUYECKHX
snemenToB ..

Menneneena
ONEeKTPOHHBIN
00pazoBaTenbHbBIN pecypc
Crpoenue «lomannue 3aganusl.

12 BEILIECTBA. 4 Cpennee oOrmiee
MHuoroo6pasue oOpa3zoBanue. XuMHs,
BELLIECTB 10-11 ximace, AO

H3narennpcTBO

«[Ipocsenienne»

Tpenaxep «Obnako
XUMUUECKHUE 3HaHui»y. Xumug. 11

1.3 6
peakiuu kiacc, OO0 «DPu3nKoH

JIab»
Utoro no pazneny 13

Pa3nen 2.Heopranuveckasi XuMus

buobmmorexa POIII
2.1 | Merajuisl 6
— resh.edu.ru
bubanorexa POIII
2.2 | Hemeraiuint 9
—resh.edu.ru
CBs3b
bubanorexa POIII
o 3 | HEOPraHWHueCKuX | ,
" | M OpraHn4YecKux
—resh.edu.ru
BEIIECTB
Hroro no pazneny 17
Pasznea 3. XumMus " :KU3HbL
3.1 | XuMug u xu3Hp |4 <.>
Hroro no paszneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I1O

I[TPOTPAMME




