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MNOACHUTEJIBHASA 3AIIUCKA

[IporpamMma Mo XUMHUM HA YPOBHE CPEIHETO 001ero oopa3oBanus pazpaborana Ha ocHoBe DegepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepamnumny, TpeOOBaHUN K pe3ybraTaM
ocBoeHus (enepanbHO 00pa3oBaTenbHON Mporpammbl cpegHero obmero o6pasosanus (POII COO),
MIpECTaBICHHBIX B DeiepaibHOM rocylapcTBEHHOM oOpa3oBarenbHoM ctanaapte COO, ¢ yuérom Konnenmun
mpenonaBaHus yuyeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peanu3yrolux OCHOBHBbIE O0pa3oBaTelibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOKEHUNH «CTpareruu pa3BUTHUA
BocniuTanus B Poccuiickoit @enepanun Ha nepuoa 1o 2025 roga» (Pacnopsiokenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOMIOB K pa3pabOTKe MporpamMMmbl 1O XUMHUH, K ONpeNeIeHuI0 oOlIeil cTpareruu oOydeHus,
BOCIIUTAHMS U Pa3BUTHUS OOydJaIOIIMXCS CpeACTBaMHU ydeOHoro mpemmera «Xumus» st 10-11 kmaccoB Ha
06a30BOM ypoBHE cocTaBwin KoHIenTtyaiabHble nonoxkeHuss GI'OC COO o B3anmMOOOYCIOBICHHOCTH IIENEH,
CoJiepKaHUs, pe3yabTaToB 00yUYeHUs U TPeOOBaHUM K YPOBHIO IMOJTOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHue, MOJIy4aeMoe BBITYCKHUKaMH 0011e00pa30BaTeIbHON OpraHu3aluu, sBIsSeTCs
HEOTHEMJIEMON dacThi0o HX o0O0pa3zoBaHHOCTH. OHO CHOYXKHUT 3aBEpIIAIONIUM JTAalloOM peaju3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOIN CHCTEME XUMUYECKOTO
o0Opa3oBaHMsl. TU EHHOCTH KacaroTCs MMO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHMSI MUPOBO33pEHUS U 001LIEiH
KYJBTYpbl YE€JIOBEKa, a TaKKe HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHMSI K CBOEMY 3[I0OPOBBIO U MPUPOIHOMN
cpene. Peanmsyercss xuMmmueckoe oOpa3oBaHHe OOYyYalOIIMXCS HA YPOBHE CpPEIHEro oOImero oOpa3oBaHUS
cpeacTBaMH y4eOHOTro mpeamera « XUuMHusi», collepsKaHrue U IOCTPOSHHE KOTOPOTO OMpeesieHbl B IPOrpaMMe 1o
XUMHUHM C YYETOM crienu(PUKU HAyKd XMMHH, €€ 3HA4eHUs B MO3HAHWU NPUPOIBl U B MaTepUajbHOM KU3HU
oOmiecTBa, a Takke ¢ y4€ToM OOIMIMX IeNiell W TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesHero obmero oopazoBanms B Poccuiickoit denepariim.

XUMHUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yro poJib B COBPEMEHHOW IMBUIIN3ALINH, B
CO37IaHUU HOBOW 0a3bl MaTepHAIBHOW KyIbTyphl. OHAa BHOCHUT CBOW BKJaJ B (DOPMHPOBAHHE PAIHOHAIBHOTO
HAy4YHOTO MBIIUJIEHUS, B CO3JaHHME LEIOCTHOTO IPEICTaBICHUs] 00 OKpYKalollleM MHUpPE KaK O €IWHCTBE
IPUPOIBI U UeIOBEKa, KOTopoe (OpMHUPYETCS B XMMHUM Ha OCHOBE IOHHMMAaHUSI BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIETO0 MHpa, OCO3HAHUSI B3aMMOCBSI3M MEX]y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHM M BO3MOXHBIMU
00J1aCTIMU TPUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C JPYIrMMH €CTECTBEHHBIMH HAyKaMM, XUMHUSl CTajla HEOTHEMJIEMOW YacThIO
MHUPOBOI KYIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpyda M >KU3HHM KaXJOro 4jeHa oOIecTsa.
CoBpemMeHHasi XUMHS KaK HayKa CO3HMJaTellbHAas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBlieHa Ha pelleHue
mI00ANBHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBOHM, JHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTUYECKOM 0€30MaCHOCTU U OXPAHBI 3710POBbSL.

B coorBercTBUMM C OOmMMH LENSIMH U TPUHLHUIIAMHU CpPEIHEro o0Iero oOpa3oBaHUS CONEp)KaHUE
npenmera «Xumus» (10—11 xmaccel, 6a30BBI ypOBEHb HM3YyUEHHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOYYaronIuxcs, HEOOXOAUMYI0 WM [IJIi BBIPAOOTKH MHPOBO33PEHUYCCKHUX
OpPUEHTHUPOB, YCIIEUTHOTO BKJIIOYEHHUS B JKU3Hb COLMyMa, MPOAOJKEHUSI 00pa3oBaHMs B Pa3IMUHBIX 00JaCTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisionmMu npeamera «XuMus» sSBIsoTcs 6a30Bble Kypebl — «Opranndeckas xumusi» u «O0mas u
HEOpraHU4yecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CHCTEMa 3HAHWH MO HEOPTraHWYECKOM XWUMHUU (C BKIIOYCHHEM 3HAHUM W3 OOIIEH XWMHH) M OPTaHHYECKOU
xumu. POpMUPOBAHUE [TAHHOW CHUCTEMbl 3HAHUW NpPU HU3YyYEHUH MpeaMeTa OOecredyrBaeT BO3MOXKHOCTH
PaccMOTpEHHsI BCETO MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOIINX MOHSITHI, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa comepxaHus KypcoB — «Opranuueckas xumusi» U «OOmas ¥ HeopraHuueckas XUMHUS)
chopMupoBaHa B IMporpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOTIO MOAXOAa K M3y4eHHIO y4eOHOro marepuana u
00ycJoBJIeHa UCTOPHUYECKH OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHUN Ha ONPEIENIEHHBIX TEOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHn4eckoil XMMHUU BELIECTBA PAaCCMaTPHUBAIOTCS HA YPOBHE KIJIACCMYECKOH TEOPUU CTPOEHUS
OpraHMYECKHX COEIMHEHUHN, a TaKkKe Ha YPOBHE CTEPEOXHMHUYECKHX M DJIEKTPOHHBIX MPEICTaBICHUA O
cTpoeHuu BemiecTB. CBefeHHs 00 M3ydyaeMbIX B Kypce BELIECTBaX JAlOTCS B Pa3BUTUU — OT YIVIEBOAOPOAOB /10
CIIO)KHBIX OWOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XHWMHUU MOJy4YalOT pa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEPBOHAYAIBHBIC MPEJACTABICHUS O
XUMHUYECKON CBSI3M, KIacCCHU(PHUKAIMOHHBIX IPU3HAKaX BEIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHUS, O XUMHUECKON peakluu.



[Ton HOBBIM yIIIOM 3peHusi B mpeamere «XuMus» 0a30BOrO ypOBHS paccMaTpUBACTCS M3YYEHHBIA Ha
YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs TEOPETUUECKHM MaTepral 1 (PaKTOJIOTHUECKUEe CBEJCHHS O BELECTBAX
U XUMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HEOopraHuveckas XUMHA» O0ydaromumcs
NPEIOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE NEPUOAMYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U
METOJIOJIOTHUECKUX TO3UIHMHA, DIyO)Ke IMOHATh HCTOPHUYECKOE HM3MEHEHHE (YHKIUH 3TOro 3akoHa — OT
o0o0maromiei 10 00bSICHAIONICH U MPOTHO3UPYIOLIEH.

EnuHas cucrema 3HaHUM O BaKHEWIMX BEIIECTBAX, X COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHECHUH, A
TaK)K€ 0 XUMUYECKUX PEAKIMSIX, UX CYIHOCTH M 3aKOHOMEPHOCTSX NPOTEKaHuUs JoMoyHgeTcs B Kypcax 10 u 11
KJIACCOB JIEMEHTAaMHU COJEpXKaHUs, UMEIOIUMHU KYJIbTYPOJIOTHUYECKUN U MPUKIATHONW XapakTep. JTU 3HaHUSA
CHOCOOCTBYIOT HOHUMAHMIO B3aUMOCBS3H XUMHH C IPYTUMHU HayKaMH, PaCKphIBAIOT €€ poJib B MIO3HABATEIbHOM
U TPAKTHUYECKOM NIEATENHOCTU YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHMS K IMPOIECCY TBOPYECTBA B
o0JIaCTH TEOpHUM U TPAKTHUUYECKUX TMPHIOKECHUNH XUMHH, IIOMOTAlOT BBITYCKHUKY OpPHUEHTUPOBATbCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3AHHBIX C XHMMHEH, KPUTUYECKH OCMBICIHMBATDH
UH(POPMAITUIO U TPUMEHATH €€ JUISl TIOTIOJTHEHUS 3HAHUM, PeIICHHUs] MHTEJUICKTYaIbHbBIX U 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBATENIbCKUX 3a/1ad. B memnom conepxanue yueOHOro mpeaMera «XUMHS» JAHHOTO YPOBHS M3Y4EHUS
OPUEHTHPOBAaHO Ha (opmMUpoBaHHE Yy OOYYAIOUIMXCS MHUPOBO33PEHUYECKOM OCHOBBI Ul TOHHUMAaHUS
¢miocopckux uUAeH, TaKUX KaK: MarepuajbHOE €JUHCTBO HEOPraHMYEeCKOr0 M OpPraHM4ecKoro MHpa,
00yCIIOBIIEHHOCTh CBOMCTB BELIECTB MX COCTaBOM M CTPOEHHUEM, IMMO3HABAEMOCTh MPUPOAHBIX SBJICHUN MyTEM
HKCIIEPUMEHTA M PpEIICHUS MPOTUBOPEUUIl MEXAYy HOBBIMU (DaKTaMH M TEOPETHUECKUMH IMPEANOCHUIKAMH,
OCO3HAHHUE POJIM XUMHH B PELICHUH 3KOJIOTHYECKUX MPOOJIeM, a TaKkkKe MpodsieM cOepeskeHHs] IHEPTeTHUECKUX
PECYpCOB, ChIPbs, CO3/1aHUsI HOBBIX TEXHOJOTUN M MaTepUasoB.

B nnane pemenus 3aad BOCIUTAHUS, Pa3BUTHS M COLUAIN3ALUN 00YYaIOLTNXCS TPUHATHIE IPOTPaMMOA
[0 XMMUU TIOJIXOJbI K ONPEICTICHUIO COJCPKAHUSA M MMOCTPOCHUS MpeIMeTa MpeIycMarpiuBaioT (OpMUPOBAHNE
YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBHI, MMEIOMUX 0a30BOe 3HAaUEHHE JUIS Pa3IMYHBIX BHJIOB JIESTEIBHOCTH:
pemeHust mpoOieM, MOUCKa, aHamu3a U 00paboTku MHGOpMANMK, HEOOXOMUMBIX JJISi MPUOOPETEHUs OIbITa
IIPAKTHUYECKOU U UCCIIE0BATENBCKON 1€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMUH.

B npaktuke mpernogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, TaK U Ha YpOBHE
cpeaHero oOmero oOpa3oBaHUs, NPH ONPEACICHUM COACPIKATEIbHONW XapaKTepPUCTUKU IIeNel M3ydeHUs
npeaMeTa HaIlpaBJICHUEM IEePBOCTENECHHON 3HAYMMOCTH TPAIUIMOHHO NpU3HAETCS (OpMUpPOBaAHHE OCHOB
XMMHUYECKOI HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUYECKOM JEATEIbHOCTH YeJIOBeKa U Kak
OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTYpbl. C METOINYECKON TOYKH 3PEHUS TAKOM MOIXOJ K OINpPENEICHUIO
LeJIel N3y4eHUs IPEIMETA SBIISIETCS BIIOJIHE OIPAaBIaHHBIM.

CornacHO JJaHHOM TOYKE 3pPEHUs IIABHBIMM LIEISIMUA HM3YyUEHHs MpeaMeTa «XuMHs» Ha 0a30BOM ypOBHE
(10 =11 ku1.) sBASITOTCSL:

e (opmupoBaHHE CHCTEMbl XMMHUYECKUX 3HAHWI KaK Ba)KHEHIICH COCTaBISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHpa, B OCHOBE KOTOPOM JIeXkaT KIIIOYEBbIE MOHATHS, (QyHIAaMEHTAIbHbBIE 3aKOHBI U TEOPUHU
XUMHH, OCBOCHHE s3bIKa HAayKH, YCBOCHHE W TIOHUMAaHHE CYIIHOCTU JOCTYIHBIX OO0OOIIEHHI
MHUPOBO33PEHUYECKOTO XapaKTePa, 03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBAHHE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U XMMHUYECKUX
peaxiuii, HeOOXOAUMBIX JJIsi MPUOOPETEHUSI YMEHUI OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUECKUX
ABJICHUM, IMEIOIIUX MECTO B IIPUPOJE, B IPAKTUYECKON U ITOBCEIHEBHOM KU3HH,

® Da3BUTHE YMEHHH U CTIOCOOOB EATENFHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U 00bICHEHHEM XUMUYECKOTO
IKCIIEPUMEHTA, COOTIOICHNEM MpaBMII 6€301MacHOT0 00paIeHHs C BeIECTBAMHU.

Hapsny c atuM, conepxarenbHas XapaKTEpUCTUKA LENEH U 3aJad U3ydeHUs IpeaMeTa B IporpaMMme 1o
XUMHU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IMPUOPUTETAMHU B CHUCTEME CPEIHEro OOIIero
oOpa3zoBanus. CerogHs B MpernojaBaHUM XUMUU B OOJbIIEH CTENEHH OTHAETCA MPEANOYTCHUE MPAKTHYECKON
KOMIIOHEHTE coAepXaHus OOy4deHHs, OPUEHTUPOBAHHON Ha IOJATrOTOBKY BBITYCKHHKa 00Ie00pa3oBaTeiIbHOM
OpraHu3alliy, BIAJCIOIIEr0 He HaOOpOM 3HAHUHU, a (YHKIMOHAIBHOH IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMHM aKTHUBHOTO IOJYYEHHS 3HAHUN M NPUMEHEHUS UX B PEAlbHOMN KM3HU AJIS PELIEHUS NPAKTHUECKHUX
3azad.

B cBsI3u ¢ 3TUM TpU U3yUEHHUH NpenMeTa «XUMHsD JOMHUHHUPYIOIIee 3HaYeHNnEe TPUoOpeTaoT Takue elTu
W 3aJ]a4M, KaK:

ajmanTanyusg OOyYaloImUXCs K YCJIOBUSM TUHAMUYHO Pa3BHBAIOLIETOCS MHUpA, (OpPMUPOBaHHE
MHTEJUIEKTYalIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K €CaMOOOpa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOATEIbHOMY



NPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYalUAX, CBA3AHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

¢opmupoBaHue y OOy4YalOIIMXCS KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOIIUX
YHHUBEpCAJIbHOE 3HAYCHHE JUISI PA3JIMYHBIX BHUJOB JEATEIBHOCTH: PEHICHUS MpoOJeM, TOWCKa, aHajau3a u
00paboTKK MHPOPMAINH, HEOOXOIUMBIX JUIsI IPHOOPETEHUS OIBITA JACSITEIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B NMO3HAHUU XMMHH, a TAKXKE JUIA OLEHKH C MO3UINI IKOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS
BEIIIECTB M XUMHUECKUX MPOIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX H TBOPUYECKUX CIOCOOHOCTEH 00yJaromuxcs:
CIOCOOHOCTH CaMOCTOSTENIBHO IMPHOOpETaTh HOBbIE 3HAHUS 1O XHMHUH B COOTBETCTBUU C >KU3HEHHBIMHU
NOTpPeOHOCTSAMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIIOTUH IS TIOMCKA U aHalu3a y4eOHOH
U HayYHO-TIONYIISIPHOI MH(OpMAIMU XUMHUYECKOTO COACPIKaHUS;

dopMupoBaHHWE W pa3BUTHE Yy OOyYarOIIUMXCA AaCCOIMATHBHOIO W JIOTUYECKOTO  MBIIIICHHS,
HAOTIONATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, TpH
IUTAHUPOBAHUHU U MIPOBEACHUU XUMHUECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHUE y OOydaromuxcs yOexkIEHHOCTH B T'yMaHHCTUYECKOH HalpaBI€HHOCTH XMMHUH, €€ BaKHOU
pOJIH B PEUICHUU II00ATBHBIX MPOOJIEM PALMOHAIBLHOTO MPUPOIONOIB30BaHUS, TOTIOJIHEHHUS YHEPreTUYECKUX
PECYpPCOB M COXpaHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHMUA HEOOXOIMMOCTH OEpEeKHOTO OTHOILEHHUS K
NPUPO/IE U CBOEMY 3JI0POBBIO, a TaKkKe NPHOOPETEHHUs OMNbITAa HCIONb30BAaHMS TMOIXYYEHHBIX 3HAHUM IS
NPUHATHS TPAMOTHBIX PEIICHUH B CUTYalUAX, CBA3aHHBIX C XMMUYECKHUMH SIBJICHUSMHU.

B yuebHOM mmane cpegHero o0miero oOpa3oBaHus MpeaMET «XUMUs» 0a30BOTO YPOBHS BXOIUT B COCTAaB
npeaMeTHol obnactu «EcTecTBeHHO-HAyUHBIE TIPEAMETHD.

OOmiee 4ymMCIO YacoB, OTBEACHHBIX S M3Y4YCHHS XHMMHHU, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpazoBanmsi, cocraBnsier 34 waca: B 10 «wmacce — 34 waca (1 wac B Hememo).



COILEP/KAHUE OBYUYEHMUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKO XUMHUM

[IpenmMeT oprannyeckoi XUMHUH: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHHE B NOJyYEHUU HOBBIX BELIECTB
U MarepuasioB. Teopusi CTpOEHUs OpraHMyYeckux coeauHeHnit A. M. byTiiepoBa, €€ OCHOBHBIE MOJIOKECHUS.
CrpykTypHble hopMyibl OpraHndeckux BemiecTB. [omomnorus, nzomepus. XuMHUecKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccudukanuyu OpraHnyecKux BemecTB. HoMeHkaTypa opraHn4eckux coelMHeHu
(cucremarnueckas) U TPUBHAJIbHbIE Ha3BaHMSI BAKHEHIINX MPEACTaBUTENEH KI1acCOB OPraHUYECKUX BEIIECTB.

DKclepuMEeHTAlIbHbIE METOAbl M3y4YeHHs] BEUIECTB M HX MPEBpallleHUI: O3HAKOMIIEHHE ¢ oOpa3namu
OpraHMYECKHUX BEHIECTB M MarepuajaMi Ha MX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKHUX BEIIECTB,
HaOJIOICHHE W OMHMCAHHME JEMOHCTPAI[MOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (TU1aBiieHue, OOyIIIMBaHKUE W TOPEHUE).

YriieBogopoasbl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHI pAn. MeTaH M 3TaH — MPOCTEHIIMEe MPEACTABUTEIN
anKaHoB: (U3MYECKHE M XMMHUYECKHE CBOMCTBA (peaklMU 3aMEIICHUs U TOPEHHsI), HaXOKJIEHUE B MPUPOJIE,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH Psifl. DTUIIEH U POIMMICH — MPOCTEUIIINE MPEACTABUTETN
alKeHOB: (hM3MYECKHEe W XHMMHUYECKHE CBOWCTBA (peaklUMU THIPUPOBAHUS, TaJOr€HUPOBAaHUA, THIpATAIUH,
OKHCJICHHUS U TIOJIMMEPU3ALIUHN ), IOTYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyrtagueH-1,3 u wmetunOyraauen-1,3: CTpoeHHME, BaKHEWIIME XWMHUYECKHE CBOMCTBA
(peakuust monumepu3zanun). [lomyuenne CHHTETUYECKOTO KaydyKa U PE3UHBIL.

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUCCKHUH psaA. ALETWIEH — MPOCTESHITUI
MpEJICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XMMHUUYECKHE CBOMCTBA (peaklUu THAPUPOBAHUS,
raJIorT€HUPOBAHUS, TUPATALlUU, TOPEHUS ), TOyUYEeHUE U IPUMEHEHHE.

Apenbl. benzoun: cocras, cTpoeHue, Gpu3nueckre U XUMUYECKHUEe CBOMCTBA (peaKkuy raJlorTeHUPOBaHUs U
HUTPOBaHUs), OJyYeHUE U MPUMEHEHUE. 101yon: cocmas, cmpoenue, guzuieckue u Xumuyeckue ceoucmaed
(peakyuu 2ano2eHUpo8anus U HUMpPOBauus), noaydenue u npumerenue. TOKCUYHOCTH apeHOB. [eHeTnueckas
CBSI3b MEXAY YIJIEBOJOPOJaMU, MPUHAIICKAIIMMHU K Pa3IMUHBIM KJIaccaM.

[IpupogHbie UCTOUHHMKHU yTIIeBOAOpOnOB. [IpupoaHsiii ra3 u momytHbie HedTsHBIe Ta3pl. Hedth u eé
npoucxoxaeHue. CrocoOsl mepepaboTku HEPTH: TMEpPEeroHKa, KPEKHWHT (TEPMUYECKUH, KaTaTUTHYCCKUMN),
nupoiu3. [IponykTel nepepaboTku HePTH, UX MIPUMEHEHHUE B POMBIIINIEHHOCTH U B ObITY. KamMeHHbII yronb u
MPOYKTHI €r0 MepepadOTKH.

DKcrepuMEeHTaAlIbHbIE METOAbl M3y4YeHHs] BELIECTB M WX MPEBpAlllEHUI: O3HAKOMIIEHHE ¢ oOpa3namu
IJ1acTMacc, KaydyyKkoB U pe3uHbl, kKojutekiuu «Hedtb» u «Yronby», MoaenupoBaHue MOJIEKYI YITI€BOAOPOIAOB U
raJIOreHONPON3BOIHBIX, POBEICHNE IPAKTUYECKOM pabOThI: MOTyYeHUE ITUJICHA U U3YUYEHHUE ero CBOMCTB.

Pacuérnrle 3agaun.

Boruncnenus no ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BELIECTBA
WIM TPOAYKTa pEaklMH IO HM3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX BEIECTB HWIIHU
MIPOTYKTOB PEaKITUN).

Kucnoponcoaep:kamue opranuyeckue coeJuHeHHs

[IpenenbHble OMHOATOMHBIE CHHUPTHL. MeETaHOT M ATAHON: CTPOEHHE, (PU3NYECKHEe U XUMHUYECKHE
CBOICTBa (peaklMK ¢ aKTUBHBIMH METaJUIaMM, TaJlOT€HOBOAOPOAAMHU, TOpeHue), npuMeHeHue. BonoponHeie
CBSI3M MEX1Y MOJIEKYIaMH CIIUPTOB. JlelicTBrUEe MeTaHOIa U ATaHOJIa Ha OPTraHU3M YeIOBeKa.

MHoOroatoMHble CIUPTHL. DTUIICHIIMKOIb U [IMIEPUH: CTPOCHUE, PU3NYECKUE U XUMUYECKHE CBONCTBA
(B3auMOJEICTBHE CO IIETIOYHBIMU METAJIJIaMH, KaUeCTBEHHAsl PEeaKIisi Ha MHOTOAaTOMHbIE cUpThI). JleiicTBre
Ha OpraHu3M yesoBeka. [IpruMeHenune mnnepruHa U dTHIICHIIUKOIA.

®deHOoJI:  CTPOCHHWE MOJCKYIbl, (GU3UYECKHUEe W XHUMHYECKHE CBOHCTBA. TOKCMYHOCTH (PeHoIa.
[Ipumenenue denomna.

Anbaeruabl U kemonsi. QopMalbIeTul, alleTalbJeTU/l: CTpoeHue, GU3NYECKUe U XMMUYECKHe CBOWCTBa
(peakuuu OKUCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), TOTyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeaesbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YKCYCHasi KHCIOTBI: CTPOEHUE,
¢bu3MvYecKue W XMMHYECKHE CBOMCTBA (CBOWMCTBa, OOIIME MJIA Kiacca KHCIOT, peakius 3Tepudukaiin),




noslyueHue u npuMmeHenue. CTeapuHOBask M OJIEMHOBAS KUCIOTHI KaK MPEICTaBUTENIN BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBHUE.

CnoxHble 3QHUpPbl Kak MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [maponus cruoxHbix 3dupoB. XKupsl.
I'upponus xxupos. [Ipumenenue xupoB. buonoruueckas poJb >KUPOB.

VYrneBonbl: cocTaB, KiaccupUKaIKs YIIeBo0B (MOHO-, AU- U TIoJaucaxapuibl). [oko3a — mpocrenmmit
MOHOCAaxapuJ: 0COOEHHOCTH CTPOEHUSI MOJIEKYJbl, (PU3MUECKHe U XUMUUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE C
ruapokcuiom mMeau(Il), okucnenne amMmmuadyHbIM pacTBOpoM okcuza cepebpa(l), BoccraHoBineHue, OpoxeHne
[JIIOKO3bI), HAXOXACHHE B MPUPOJE, MPUMEHEHHE, Oronoruueckas poib. @orocunre3. OpykToza Kak U30Mep
[JTIOKO3BI.

Kpaxman u nemnionosa kak npupojHbie noiauMmepsl. CTpoeHue kpaxmana u 1nesutono3sl. dusnueckue u
XMMHUYECKHE CBOMCTBA KpaxMaina (TUIpOiIn3, KaueCTBEHHAs PEeaKIUsl C HOJIOM).

DKcIepUMEeHTAlIbHbIE METOAbl M3y4YEHHS BEIIECTB M WX IPEBpAllleHUil: MpoBeleHue, HaOMIoACHUE U
OMHCAaHNUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHMPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CIHPTOB
(oxucnenne oraHoma oxcugoMm wMeau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOACHCTBHME TIMIICPUHA C
ruapokcuiom Meau(Il)), anpaeruaoB (OKMCIEHHE aMMUAYHBIM pacTBOpoM okcuga cepedpa(l) u rugpoxcumaom
memu(Il), B3auMomelicTBHUE KpaxMmaja C HOIOM), NMPOBEACHHE IMPAKTUYECKOH pabOTHI: CBOWCTBAa pacTBOpa
YKCYCHOW KUCJIOTBI.

PacuérHrle 3agaun.

Brruncnenus no ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BELIECTBA
WIM TPOAYKTa pEeaklMH IO HM3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX BEIECTB HWIIU
MIPOYKTOB PEaKITUN).

A3zoTcoaepxalliye opraHuuecKie COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Ou3nueckue U XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe MIHIMHA). buonorndyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuast.

benku kak mpHUpPOIHBIE BBICOKOMOJEKYISpHbIE coeAuHeHMs. [lepBuYHasi, BTOpUYHAS U TpETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOIICTBa OENKOB: THAPONU3, JEHATypalus, KauyeCTBEHHbIE pEeaklUUd Ha
OenKu.

DKCcIepUMEHTANIbHbIE METOJbl HM3y4YeHHs BEIIECTB M MX MpeBpalleHHil: HaOlroneHue U OINUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OEIKOB IMPU HArpeBaHUU, IIBETHbIE PEAKI[UU OEIKOB.

Bbicokomolieky/isipHbIe cOeJUHEeHHS

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, MOJUMEp, CTPYKTypHOE
3BEHO, CTENEHb [MOJIMMEpHU3alui, CpEeNHsAs MoJeKylsipHas Mmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSAMHEHHUN — MOJIMMEPHU3alusl U MOJTUKOHICHC ALK

DKcIepUMEeHTANIbHbIE METOAbl M3y4YeHHs] BEUIECTB M WX MPEBpAllleHUI: O3HAKOMIIEHHE ¢ oOpa3namu
MPUPOJIHBIX U KUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss MeXnpenIMETHBIX CBSI3€M MNOpH  HM3y4eHUUM OpraHudyeckod xumum B 10  Kiacce
OCYIIECTBIIIETCS 4Yepe3 HCIONb30BAHUE KaK OOIIMX ECTEeCTBEHHO-HAyYHbIX TMOHSATHI, TaKk W TOHATH,
SBJISIOIIMXCSA CUCTEMHBIMU JJIs1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SBICHHUE, HAyYHBIM (pakT, TMIOTEe3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, KilaccuuKalus, NepuoANYHOCTb, HAOIIONEHNE, U3MEPEHNUE, SKCTIEPUMEHT, MOJICTTUPOBAHHE.

@duszuka: mMarepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUYECKHI ypOBEHb, BEIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (PU3MUECKHE BETUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: xnetka, opranusMm, 6uocdepa, oOMEH BelIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTUUYECKHU
aKTUBHBIC BellecTBa (OCNIKH, YITIEBOMBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepasibl, TOpHbIE TOPOJIbI, TIOJIE3HbBIE HCKOMIAEMBbIE, TOTIUBO, PECYPCHI.

TexHonorusi: MNUILNEBbIE MPOAYKTH, OCHOBHI pAllMOHAJILHOIO IHMTAHUSA, MOIOIIUE CPENCTBa,
JIEKapCTBEHHBIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA [IPOI'PAMMBI 11O XUMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBHLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHMS OOyYaroOIIMMHUCS MPOTpaMM CpeaHero oOmiero oOpa3oBaHUsS (JIUYHOCTHBIM,
MeTarpeIMEeTHbBIM M TpeAMEeTHbIM). HaydHo-meToquueckoil OCHOBOM AJisi pa3pabOTKH IUIAHUPYEMBIX PE3YyNbTaTOB OCBOEHHS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI ABISAETCS CUCTEMHO-ACATEIbHOCTHBIH MOIXO/.

B cooTBeTCTBUM € CHCTEMHO-IESATEILHOCTHBIM MOJIXOAOM B CTPYKTYpPE JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS INpeaMeTa «XUMHs» Ha YPOBHE CPEIHEr0
o011ero 06pazoBaHUs BBIIEICHBI CIEAYIONINE COCTABISIONIIE:

0CO3HaHHUE 00YJaIOIUMUCS POCCUUCKON IpaXk1aHCKON UICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEICIICHHIO;

HAJTMYME MOTUBAIIUU K O0YUCHHIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIECHHOCTEH M UCTOPUUYECKUX TPaIUIMiA 0a30BOM HAyKu XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBATHCS B CBOEH JIEATENFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IPUCYIIMMHU IIETIOCTHOM
CHCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIMYHME IPABOCO3HAHUS SKOJIOTHUECKON KYJIBTYPhI U CHOCOOHOCTH CTaBHUTh LEJIN M CTPOUTH KU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS NpeaMeTa «XHUMHsS» JTOCTUTal0TCd B €IMHCTBE y4eOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COIIMOKYIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU IIECHHOCTAMH U HJ€aJIaMU POCCUHCKOTO TPa’KAaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIIECTBE
HOpPMaMHU | MTPaBUJIaMH MTOBEJICHUS, CIIOCOOCTBYIOIIMMU MPOLIECCaM CAMOIIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYarOIINXCS.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS HpeaMeTa «XHMHS» OTPaKaloT C(HOPMHPOBAHHOCTH OMBITA IMO3HABATEIBHOM M MPAKTUYECKOW AEATEIbHOCTU
00yJarOLINXCS 110 pean3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUA:

0CO3HaHUS 00yYarOIIUMUCS CBOMX KOHCTHTYLIMOHHBIX TPaB M 00S3aHHOCTEH, YBOXKEHHSI K 3aKOHY M IIPABOMOPSIKY;

NPEACTaBJICHUS O COLMATBHBIX HOPMaX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENBHOCTH NMPH CO3JAaHUU YUYEOHBIX NMPOEKTOB, PEIICHUH YYeOHBIX M MO3HABATEIbHBIX 3a/1au, BHIOJHECHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTHI JPYTUX MIPU aHAM3€ PAa3UUHBIX BHJIOB YU€OHOH EATENbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPHUECKOMY U HAYYHOMY HACJIEIUI0 OTCUECCTBEHHON XUMHM;

YBaKEHHS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPHH U MPAKTUUECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh PEe3yNbTar
JUTATENIbHBIX HAOMIOICHHH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPyNa YYEHBIX U MPAKTHKOB,;

UHTEpeca U MO3HABATEIbHBIX MOTUBOB B IOJIYYEHUH U MOCIEAYIOIEM aHaIu3e HHPOPMAIMH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€4eCTBEHHON
XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEICHHUS;

CHOCOOHOCTH OIICHHWBATh CUTYAllMM, CBS3aHHBIE C XMMHYECKHMHU SIBJICHUSMH, M TNPHUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTHUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHbBIC HOPMBI U LIEGHHOCTH;

TOTOBHOCTHU OLIEHUBATH CBOE MOBEICHUE M MOCTYIKU CBOMX TOBAapHILIECH ¢ MO3MIMN HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE IMOCIIEACTBUHN 3THX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHUMaHMs LEHHOCTEW 370pOBOro M 0e30macHoro obpasa >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY WU
IICUXUUYECKOMY 3/10pPOBBIO;



coOroIeHus paBmil 6€30MacHOro 0OpAaIeHNs C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHHMS IEHHOCTH MPAaBUJI HHIUBUIYaJIbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHHUS B CUTYAIUIX, YIPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS MMOCIEACTBUN M HENPUSATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsl, HAPKOTUKOB, KYpEeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEILCKON AEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUIAX ACATEIbHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHNN IPAKTUUYECKUX 3a]ad COLMAIbHON HAPaBIECHHOCTH (B paMKax CBOETO Kjacca, IIKOJbl);

UHTEpeca K MPaKTHYECKOMY H3YUECHHUIO TPOPECCHii pa3InYHOTO PO/ia, B TOM YHCIIE HAa OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUS K TPYLY, JIIOJSAM Tpy[a U pe3yibraraM TPyAOBOH 1eATeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHIYaIbHON TpaeKTOpUK 00pa3oBaHus, Oyayiiel mpodeccuu U peaau3anii COOCTBEHHbBIX KU3HEHHBIX TIAHOB
C Y4€TOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 0011ecTBa;

6) 3K0J10rHYeCKOro0 BOCIIUTAHUS:

HKOJIOTUYECKH LIEIe€CO00Pa3HOTo OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY CYILIECTBOBAHUS JKU3HU Ha 3emJie;

MOHUMAaHMS I0OATBLHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIEM, BIUSHUS IKOHOMHUECKUX MPOLECCOB HA COCTOSIHUE IPUPOIHOM U COLUAIBHON CPEbI;

0CO3HaHUS HEOOXOAMMOCTH MCTIOIb30BAHMS TOCTHKEHUH XUMHH ISl PELICHHUS] BOIIPOCOB PAIlHOHAIIBHOTO IPUPOIOTIONIB30BaHMS;

AaKTUBHOTO HENpUATHS ICWCTBUIM, MPUHOCSIIUX BpPEA OKpYXarolled MPHPOIHON cpelae, yMEHHs MPOrHO3UPOBAaTh HEONATONPHITHBIE 3KOJIOTHYECKHE
MOCJICACTBUS NPEANPUHUMAEMBIX IEHCTBUI U IPENOTBPALLATH UX;

HaJIM4YUsl Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, OSKOJOTMYECKOM KYIbTYphl, OIBbITa JEATEIBHOCTH 3KOJOTMYECKOW HAalpaBICHHOCTH, YMEHMS
PYKOBOJICTBOBaTbCSI MMHU B I103HABAaTEIbHON, KOMMYHUKAaTHUBHOM M COLMATBHOM INpakTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO IPOTHUBOCTOSTH HICOJIOTUH
xemodoouu;

7) HEHHOCTH HAYYHOT'0 O3HAHMSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHOM NMPaKTHUKH;

NOHUMaHMS CIEHU(PHUKNA XUMHUH KaKk HayKH, OCO3HaHHMA €€ ponud B (POPMUPOBAHMM PAIMOHAIBFHOTO HAyYHOT'O MBIIUICHHS, CO3AaHUU IIIOCTHOTO
NPEACTaBICHUsI 00 OKPYXAIOIIEM MUPE KaK O €IWHCTBE MPUPOABI M YEJIOBEKA, B NO3HAHUHU NMPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHEHHS
IIPUPOAHOIO PAaBHOBECHS;

YOSKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUU JUIsi COBPEMEHHON IUBHIM3AIMK: B €€ TYMaHUCTHUYECKON HANpaBIEHHOCTH M BAXHOM POJM B CO3JIaHHH
HOBOH 0a3bl MarepuajbHON KYyIBTYPBHI, PELICHUU II00AJbHBIX MPOOIEeM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOW, YHEPIETHUECKOW, MUILEBOW H
HKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTUU MEIHUIIMHBI, OOCCIIEYCHUH YCIIOBHM YCIEHIHOTO TPyHda M SKOJOTHYECKH KOM(POPTHOM KHU3HH KaXIOro dYieHa
o0111eCcTBA;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: MOHUMAaHHs CYIIHOCTH METOIOB IMO3HAHUS, MCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJy4aeMble 3HAHUS Ui aHalu3a U OOBSICHEHUS SBICHUH OKPYKAIOLIET0O MUpa M TMPOUCXOMSAIIMX B HEM H3MEHEHHMH, YMEHHs JeNaTh O0OCHOBaHHBIC
3aKJIFOYEHUS] HA OCHOBE HAay4HBIX (PaKTOB M MMEIOLINXCS JAHHBIX C LIEbIO MOTyYeHHS JOCTOBEPHBIX BBIBO/IOB;

CMOCOOHOCTH CaMOCTOSITEIILHO UCIIOIB30BaTh XUMUUYECKUE 3HAHUS JJIs1 PEIICHUS POOJIEM B pealIbHBIX )KU3HEHHBIX CUTYaIHSIX;

MHTEpeCa K I03HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY ITOJYYE€HHIO HOBBIX 3HaHUI 10 XUMUHU B COOTBETCTBHH C
KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3InYHbIX cepax npodeccuoHanbHOM eI TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yinbTraTbl OCBOCHUS Y4eOHOTO MpenMeTa «XUMHUS» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BKIIOYAIOT:



3HaYMMBIe JUIsI (DOPMHPOBAHUS MHPOBO33PEHUSI OOYUAIOMIMXCA MEXAMCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAyYHbIE MOHATUS, OTPaKaIoIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEeUU(UKY METONOB MO3HAHMSA, MCIIOIB3yEeMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, YHEpPIus, SBICHUE,
npoliecc, cucTeMa, HayuyHbli (hakT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeJ0BaHNE, HAOIIOCHHE, H3MEPEHHE, SKCIIEPUMEHT U APYTHeE);

YHUBEpCalbHble YyueOHble AEWCTBHUS (TIO3HABaTelbHbIE, KOMMYHHMKATHBHBIC, DPETYISATHUBHBIC), obecreunBaiomue (GopMupoBaHue (QyHKIIMOHAIBHOM
IPaMOTHOCTH M COIIMAJIbHON KOMITETEHIIMU O0YUYaIOLIHXCS;

CHOCOOHOCTh 00YYaroIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS M YHHUBEpCAJIbHBIE yueOHBbIC NeHCTBUS B
M03HABATEJIBbHON U COLMAIIbHON ITPAKTHKE.

MeramnpeaMeTHble Pe3yabTaThl OTPa)XaloT OBJAJACHUE YHHMBEPCAIbHBIMU Y4eOHBIMU TI03HABAaTEIbHBIMH, KOMMYHUKAaTHBHBIMH W PETYISTHUBHBIMU
JEUCTBUSMM.

OBiageHne yHMBepPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH J1CHCTBUSIMU:

1) 6a3oBbIe JJOrMUYECKHe NeHCTBUS:

CaMOCTOATENIBHO (DOPMYIIUPOBATh U aKTYyaJU3UPOBaTh MPoOIeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OIPEAEIATH LENN ACSITEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTD PE3YNIbTaThl AESITEIBHOCTH C IOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh NP OCBOCHHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIAENIATH XapaKTepHbIE IPU3HAKU MTOHATUI U yCTaHABIMBAaTh UX B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS ISl OOBSICHEHUS OT/ENIbHBIX (PaKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHH VIS KJIacCU(UKAIIMH BEIIECTB M XUMHUUECKUX PEaKIIHii;

yCTaHABJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX]y U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTHBHBIC, AEIYKTHUBHBIC, [0 aHAJIOTHUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTUBOPEYMS B pacCMaTpPUBAEMbIX
SIBJICHUAX, (DOPMYITUPOBATH BBIBO/BI U 3aKIIOUCHHUS;

NPUMEHATh B TPOLECCE MO3HAHMSA, MCIOIb3yeMble B XMMUU CHMBOJHMYECKUE (3HAKOBBIE) MOJENH, NMPEOOpa3OBBIBATh MOJAEIBHBIC MPEICTABICHUS —
XUMHUYECKHUI 3HaK (CUMBOII) 3JIEMEHTa, XUMHUECcKasi (popMyra, ypaBHEHHE XUMUUYECKON peakiiy — MpU pEIIeHUH y4eOHBIX MO3HABATENbHbBIX M MPAKTHYECKUX
3a/1a4, IPUMEHATh Ha3BAHHBIE MOJIETIbHBIE IPEICTABICHUS ISl BBIIBICHHUS XapaKTEPHBIX IPU3HAKOB N3y4aEMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 6a30BbIe HCCJIe0BATENbCKUE e CTBUS:

BJ1a/Ie€Th OCHOBAMHU METO/I0B HAy4YHOTI'O IO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIU;

(dopMyaHpOBaTh 1ENTU U 33/1a41 UCCIIEIOBAHMUS, UCTIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOSATENILHO C(POPMYITMPOBAHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUI ()OPMHPOBAHUS TUIIOTE3bI IO IMTPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXICHUM;

BJIaJICTh HABBIKAMHM CAMOCTOSITEIHHOTO TUIAHUPOBAHUS U MPOBEACHUS YUYCHHMUYECKUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIONATh 332 XOIOM
npoliecca, CaMOCTOSTENIbHO MTPOTHO3UPOBATh €0 Pe3yabTat, (POpMYyIHpOBaTh 000OIICHHS U BBIBOJbI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3yJIBTAaTOB HCCIIEJOBAHUS,
COCTaBJIITh 000CHOBaHHBIM OTUYET O MPOAETaHHOM padore;

nproOpeTaTh OIBIT YYEHUYECKOW MCCIIe0BATEIbCKOM U IPOSKTHOM AEATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETIbHOMY ITOMCKY
METOZOB PELIECHUS IPAKTUUECKUX 3a]a4, IPUMEHEHHIO PAa3JINYHBIX METOJI0B IT03HAHUS.

3) pa6ora c nndopmanuei:

OpPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MH(opManuu (HayuyHO-TOMYIsIpHAast JINTepaTypa XMMUYECKOTO COJIEpKAaHU, CIIPaBOYHBIE TIOCOOUs, pPeCcypChl
WnTepHera), ananu3upoBaTh HH(YOPMAIIMIO PA3IMYHBIX BUAOB M (POPM MpeACTaBICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEUNUBOCTD;

(dopMyaHpOBaTh 3aMpOChl M MPUMEHSATHh PA3IUYHBIE METOIBl MPH TMOUCKE W O0TOOpe MH(POpPMAIMHM, HEOOXOAMMOM il BBIMOJIHEHHUS YYeOHBIX 3a/ady
ONPEAEIEHHOTO THUIIA;

nproOpeTaTh ONBIT UCIOIB30BAHUS HHPOPMAITHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U PA3TUMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENIEHO BBIOMPATh ONTHMAJIbHYIO (OpMY MpeacTaBieHus HHopmanuu (CXembl, TpaduKu, JuarpaMMBbl, TaOJIUIBL, PUCYHKU U IpyTHUE);

UCITIONIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBAa Hpu paboTe ¢ XHUMHUYECKOW HH(oOpMaluen: NPUMEHATh MEXIpenMeTHble (pusnueckue u
MaTeMaTu4ecKue) 3HaKu U CUMBOJIBI, (POpMyITbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPE0Opa30BHIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HAITISTHOCTH.

OBnajgeHne yHMBepCaJbHbIMH KOMMYHHKATHBHBIMH J1CHCTBUSIMH:



3aaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ JUAIOra W/WIA TUCKYCCHH, BBICKA3bIBaTh WACH, (DOPMYIHPOBATH CBOM MPEIIOKCHHS
OTHOCHUTEJILHO BBIIIOJIHEHHUS NIPEUIOKECHHON 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN pEe3YyJIbTaTOB I103HABATECIBHON JEATEIbHOCTH, IOIYYEHHBIX CAaMOCTOSTEIBHO MM COBMECTHO CO CBEPCTHHUKAMH IIPH
BBITOJIHEHUH XUMHYECKOTO 3KCIIEPUMEHTa, NMPAKTUYECKOH paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4YaeMbIX BEIIECTB, pEaTU3alMM Y4eOHOro MpPOEKTa H
(dbopMyaHpOBaTh BHIBOJBI IO PE3YIbTAaTaM MPOBEAEHHBIX UCCIIEIOBAHUH ITyTEM COINIACOBAHUS TO3ULIMHI B X0/1€ OOCYKICHHUS U 0OMEHA MHEHUSIMH.

OBnajgeHne yHMBePCAJTbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSTENIBHO IUIAHUPOBAaTh U OCYILIECTBIIATH CBOIO IIO3HABATEIBHYIO NEATEIIBHOCTb, ONpEnesss €€ LeNu W 3aJadd, KOHTPOJIMPOBAThb U IO MEpE
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpEUIaraeMblii aJrOpuTM JEHCTBHI IpH BBINOJHEHUM Y4YEOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubolee
3 PEeKTUBHBIN crTOCOO UX pEelICHHs ¢ YIETOM MOJTYUYEHUSI HOBBIX 3HAHHH O BEIIECTBAX U XUMUYECKHX PEaKLIUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3VYJ/IbTATbI

10 KUIACC

[TpenmeTHBIE pe3yNbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN 0 XUMUYECKONW COCTABIISAIONICH €CTeCTBEHHO-HAyYHON KapTUHBI MHUPa, POJIM XUMHUH B MO3HAHUU SIBICHUN MPUPOJIBI,
B (hopMHUPOBAHMM MBIIIJICHUS U KYIBTYphl JUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM AJisl pelIeHUs] IPaKTUYECKUX 3a7ad U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOAHOM CpEIE;

BJIaJICHUE CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralollfe MOHSTHUS (XMMHUYECKUW 3JIE€MEHT, aroM, 3JEKTPOHHas 000J0YKa
aroma, MOJIEKYJa, BaJIECHTHOCTb, 3JIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas ¢hopMmyna (pa3BEpHyTas U COKpalléHHas), MOJib, MOJISIpHAsl Macca,
MOJISIpHBIN 00BEM, YIIIEPOIHBIN CKeJeT, PyHKIMOHAIbHAS TPYIIa, paAuKall, H30Mepus, H30Mepbl, TOMOJIOTUYECKUH Psi/I, TOMOJIOTH, YITIEBOAOPO/bI, KUCIOPO U
a30TCcofIepKAlllMe COCAMHEHMS, MOHOMEp, IMOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKY/ISPHBIE COEIWHEHHUS); TEOPHUM W 3aKOHBI (TEOpHUS CTPOCHHUS
oprannueckux BemiectB A. M. byTiepoBa, 3ak0H COXpaHEHUSI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHH; MUPOBO33pEHUYECKUE 3HAHMUS,
JeKaliye B OCHOBE NMOHUMAaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XMMHMUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOIYYEHHH M
0€30MacHOM HCITI0JIb30BaHUU BAXKHEUIITNX OpraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKON ACSITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISTH XapaKTepHbIE MPU3HAKU MOHSATHM, YCTAHABIMBATH UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS
IIPU OIMCAHUK COCTaBa, CTPOCHHUSI U MIPEBPALECHUI OPraHuYeCKUX COEAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCMOIb30BATh XUMUUECKYIO CUMBOJIUKY JJII COCTABICHHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTON, COKpAIIEHHOM)
dbopMyn OpraHM4ecKHMX BEIIECTB M ypaBHEHUN XHMHUYECKMX pEakUui, W3rOTaBIMBATh MOJEIH MOJEKYI OPraHMYeCKUX BEIIECTB JJS WIUIIOCTPAllUU MX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHMIl yCTaHABIWBATh MPHUHAJJICKHOCTh HM3YUYEHHBIX OPraHMYECKHUX BEIIECTB MO MX COCTAaBy U CTPOCHHMIO K OMNpEAeTEHHOMY
KJIacCy/Tpymie coequHeHUI (YrieBOAOPOAbl, KHCIOPOA U a30TCOAEp KaIlhe COEAUHEHMs, BBICOKOMOJIEKYISPHbIE COEIWHEHHUs), JaBaTh UM Ha3BaHUS IO
cucremarndecko HomeHknarype (IUPAC), a Takxke mpuBOIUTh TPUBHAIBHBIC Ha3BaHUS OTICIBHBIX OPraHWYECKUX BEIICCTB (ITUJICH, MPOIUJICH, alleTHUJICH,
STUJICHIIMKOMb, TIMHULEPHH, (eHom, (hopMaibAerui, aleTalbJerull, MypaBbUHas KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTEapHUHOBas KHCIOTA,
TTI0K032a, (PpyKTO3a, Kpaxmall, IEJUT0I03a, TIIUIHIH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIATH BUAbl XUMUYECKON CBSA3H B OPraHUYECKUX COEAMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHNS TEOPUU CTPOEHUS oprannyeckux BeniectB A. M. ByTneposa 11 00bscHEHUSs! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUS MAacChl BEILIECTB;

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOeHUE, GU3NYECKUE U XUMUYECKUE CBOMCTBA TUITMYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIACCOB
OpraHMYECKHUX BELIECTB (METaH, 3TaH, STHJIEH, IPOMUJIEH, alleTuiIeH, OyTaauen-1,3, meTmiOyraauen-1,3, 6eH305, METaHOI, 3TAHOJ, STUJICHIJIUKOIIb, TIUIIEPHUH,



¢deHoun, aneranbaeru, MypaBbHHAs U YKCYCHasi KHCJIOTHI, TIIIOKO3a, KpaxMal, LEJUTI0N03a, aMUHOYKCYCHAsl KUCIO0Ta), WILTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXy HUIMH YPaBHEHUSMU COOTBETCTBYIOIINX XUMHUECKUX PEAKIMH C UCIIOIB30BAHUEM CTPYKTYPHBIX (hopMyIt;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKU YITIEBOIOPOIAHOTO ChIphsi (HEe(Th, MPHUPOAHBIA ra3, yroib), CIIOCOOBI MX MEpepaboOTKH U
NPaKTUYEeCKOE MPUMEHEHHE MTPOLYKTOB IMEepepaboOTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCICHHS 110 XUMHUYECKUM YpaBHEHHSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA WJIM MPOAYKTa
PEaKIuy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WIN MPOIYKTOB PEAKIIH);

c(OpMHPOBAHHOCTh YMEHH BIIAJIETh CUCTEMOM 3HAHMH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUH NIPU U3YUYEHHUH BEILECTB U
XUMHUYECKUX ABJICHUN (HaONOeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE), HCIIOIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS Il IPUHATHS pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHUI COOMIONATh MPaBHJIa MOJIb30BAaHUS XUMHUUECKON MOCYI0N U 1abopaTopHBIM 000PYI0BaHUEM, a TaK)Ke MpaBUiIa OOpaIeHHS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIIBITOB,;

c(OpMHPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIMOIHATH XUMHUUECKUI SKCIIEPUMEHT (IIPEBpAILCHHs OPraHUYECKUX BEIIECTB IPU HAarpeBaHUH, MOTyYeHHE
ATUJICHA W U3Yy4YCHHE €ro CBOICTB, Kaue€CTBEHHBIC PEAKLIMM OPTaHUYECKHX BEILECTB, JEHATypaius OeNKOB NpH HArpeBaHUH, LBETHBIC PEaKIUU OEIKOB) B
COOTBETCTBUHM C IMpaBUJIAMHM TEXHHKH O€30MaCHOCTH MpU OOpaIleHUH C BeIIeCTBaMH U JaOOpaTOpHBIM OOOPYIOBAaHUEM, NPEACTABIATH PE3YNbTaThI
XUMHUYECKOTO SKCIIEpUMEHTA B (JOpPME 3aIMCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKIuil 1 (OpMYIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YNbTaTOB;

c(OpMHPOBAHHOCTh YMEHHUH KPUTHUYECKH AHAJIM3UPOBATh XUMHUECKYI0 HH(OPMAIUIO, TOIY4aeMyI0 W3 Pa3HbIX HCTOYHUKOB (CpEACTBAa MacCOBOU
uHpopmaiuu, IHTepHeT U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUI cOOMIOAATh MpaBUIIa SKOJIOTHYECKU I€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIHLHOCTH B LIETSX COXPAaHEHUS
CBOETO 3/I0pPOBBSl M OKpYXAloIIed MPUPOIHON Cpe/bl, OCO3HABaTh OMACHOCTh BO3JEHCTBHSA Ha JKUBBIE OPraHU3MBI OINpPEICNEHHBIX OPraHUYECKHX BEILIECTB,
noHuMasi cMbich nokaszaresst [1/1K, nosicHATh Ha mpuMepax croco0bl yMEHBIIEHUS U IPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTaHU3M UEIIOBEKa;

JUIs OOY4aIOIIMXCS C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3[I0POBbSI: YMEHHE MPUMEHSTH 3HAHHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJax IMO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CJIETIBIX M CIa0OBHIAIIMX OOYy4YaIOUIMXCS: YMEHUE UCIIOJIb30BaTh PelbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiia i 3amucu XMMHYeCKuX

dopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO yacoB
Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumenoBaHue pa3aejoB H TEM MPOrpaMmMabl KOHTpoﬂ],Hbl HpaKanec
n/n Bceero o0pa3oBare/ibHbIE pecypchl

e padoThI KHe padoTbl

Pasznea 1. TeopeTnyeckue 0CHOBbI OPraHNY€eCKO XUMHUHU

IIpenmeT opranmyeckoil XUMUH. Teopust CTPOECHUS
1.1 e P . p p 3 but6moreka [1OK https://myschool.edu.ru/
opranndeckux coenuHenuii A. M. bytneposa

Uroro no pazneny 3

Paznea 2. YiiieBomopoasl

2.1 [IpenenpHbIE YIIIEBOIOPOIBI — AJIKAHbI 2 but6moreka [1OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

HenpenenbHbple yIiIeBOAOPOIbI: AIKEHBI, aJTKaTUCHBI,

2.2 6 bu6moreka [1OK https://myschool.edu.ru/
AITKUHBI
23 Apomarudeckue yriaeBoa0pOIbI 2 Bubnuoreka LIOK https://myschool.edu.ru/
II
2.4 PHPOIHLIC HCTOTHHIH YIICBOAOPOAOB M X 3 bu6mmoreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconep:kamue oprannieckue coeJuHeHu st
3.1 Criuptel. @enon Bub6nuoreka LIOK https://myschool.edu.ru/
3.2 Anpaeruapl. KapooHnoBbie kucimotsl. CiioskHbIE YPUpPHI 7 bubmmoreka [1OK https://myschool.edu.ru/
33 VrieBob1 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pasneny 13
Pasznea 4. A3oTcoaep:xaiye OpraHuvdecKue coeJMHeHn st
4.1 Amunbl. AMMHOKUCITIOTHI. benku 3 bu6muoreka I{OK https://myschool.edu.ru/
Hroro no pasneny 3
Paznea S. BoicokoMoJieKyJIsIDHBbIE COeIMHEHM ST
5.1 [Tnactmaccel. Kayayku. Bonokna 2 Bubnuoreka IIOK https://myschool.edu.ru/
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* Xumus, 10 knacce/ ['abpuensa O.C., O6mecTBO ¢ OrpaHMueHHON 0TBETCTBEHHOCTHIO «JIPODA »; AkiiionepHoe
obmectBo «M3narenbcTBo «lIpocBemenuey

* Xumus, 11 xnacc/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEPHOE
obmectBo «M3narenbcTBo «lIpocBemenuey

Beeaute BapuaHT

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Beemure 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumus MeTogudeckoe nmocooue — 6a30BbIi ypoBeHb» - M.: JIpoda
2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0m1as XuMus B TeCTax, 3aj1a4ax, ynpaxaenusx. 11 kmace» — M.: Jlpoda,
2023 rox.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposbHBIE M IPOBEPOUHBIE pabOTHI K
yaeOHuky». — M.: Jlpoda, 2021 .

4. O.C.I'abpuensn, I.I.JIpicoBa, A.I.BBenenckas «Xumust 11 kimacc: HactonpHas kaura muist yaurtensi». Yacts 1 —
M.: Ipoda, 2019 rog.

5. O.C.I'abpuensh, I'I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronpHas kaura as yaurens». Yacts 2 —
M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, 1.I.OcTpoymoBa «3amaqn Mo XuMuu U criocoObI uX pereHus» - M.: «JIpoday,
2021rox.

7. B.I. JlenucoBa «Xumus 11 kiacc moypounsie miansl mo yaueonuky O.C.I'abpuensnaa, ['.I".JIsicoBoi» -
Boarorpan» Yuurtens 2018roa.

8. M.A.Pg6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, .I.octpoymoB «Xumudeckuii skciepuMeHT B mkoie 11 kmacey; - M.: Ipoda. — 2019 rog.

HU®PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Beenure Baeautemannsiehttp://www.chemnet.ru I'azera «Xumusi» u caiit ans yaurens «5 uay Ha ypok
XUMUH»

http://him. Iseptember.ru Equnas komnexuust LIOP: [IpenmerHas komuteKmust « XuMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHBIE SKCTIEPUMEHTHL: XUMuUs. Komnekims

Poccuiickoro o61meo6pazoBareibHOTo mopTana



http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onuMnuaia mKoJIbHUKOB 110 XUMHUH

http://chem.rusolymp.ru Oprannueckast XuMusi: 3JICKTPOHHBIA y4eOHUK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JIEKTPOHHBIN YUeOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucTaHMOHHAsE OJTMMITHAAA IO XUMUU: TEIEKOMMYHHKAIIMOHHBIN 00pa3oBaTeIbHbIN

IIPOEKT
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