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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®d3 «0O06 ob6pazoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHA (enepantbHON 00pa30BaTENbHON MPOTPAMMBI CPEIHEro OOIIEero
obpazoBanusi (POIlI COO), npeacraBieHHblx B DepepadbHOM TOCYyJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanus yuyeOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHbBIX
opranmzanusix Poccuiickoit ®enepanuu, peaqu3yroluX OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, U
OCHOBHBIX IoJIo>keHUH «CTpareruu pa3BuTus BocnuTanus B Poccuiickoit ®enepauuu Ha nepuon 1o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOM0B K pa3pabOTKe MNpOrpaMMbl 1O XHUMHH, K OIPEICICHUIO OOIIeH CTpaTeruu
o0Oy4eHHs, BOCIIUTAHUS M Pa3BUTHUSI OOYYAIOUINXCS CPEICTBAaMH ydyeOHOTO npeamera «Xumus» it 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHbie monoxeHuss OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, coJepXkaHMsl, pe3yabTaToB o0OydeHus U TpeOOBaHMM K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHHME, TMMOJy4aeMOe€ BBITYCKHUKAMU O00IIe00pa3oBaTeIbHON OpraHu3allni,
SBIISIETCSI HEOTHEMJIEMOW YacThiO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM JTAIlOM peaTn3alny Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHOW CHUCTEME
XAMUYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPHPOJBI, (OPMUPOBAHHS
MHUPOBO33PECHUST U OOMIeH KyJbTYphl YEIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO U MpHUPOJHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydaroluxcs Ha YpOBHE
cpenHero ooOuiero oOpa3oBaHHs CpeACTBaMHU y4eOHOTo IpenMera «XHUMHs», COJIepKaHue U MOCTPOEHHE
KOTOPOTO OIpENIeNIeHbl B MPOTpaMMe MO XMMHU C YY4ETOM CHEHU(PHUKH HAyKHW XUMHH, €€ 3HAYCHHS B
MO3HAHWU TIPUPOJBI U B MAaTEPHATBHOMN KU3HHU OOIIECTBA, a TaKXkKe ¢ YIETOM OOMIMX IeJed W MPHUHITUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpemHero oomiero oOpasoBanHusi B Poccuiickoii
denepanuu.

XUMHUSL Kak »SJEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HUIpaer ocoOyl pojib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3pl MaTepHalbHOW KyJabTypbl. OHa BHOCHT CBOW BKIaJ B
(GbopMHUpOBaHHE PALMOHATIBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOrO MpEACTaBIeHUs 00
OKpYXKaloIlleM MHUpe KaKk O €IUHCTBE MPHUPOJBl U YEIOBEKa, KOTOpoe (POpMUpPYETCS B XUMHHM Ha OCHOBE
MIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBSI3U MEX]Y CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aumMoJeNCTBYs ¢ JPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHS CTajla HEOThEMJIEMON YaCThIO
MHUPOBOM KyJIbTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO TPYyAa M JKU3HU KaKJIOr0 4jeHa OOIIecTBa.
CoBpeMeHHas XUMUS KaK HayKa CO3HU/aTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJeHA Ha pelleHHe
rJI00aJIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPbEBOM, HEPreTUUYECKOM, MMIIEBOH,
9KOJIOTHYECKOH 0€30MaCHOCTH U OXPaHbl 3J0POBbS.

B cootBercTBMM ¢ OOMIMMHU LEJNSIMA W HOPUHLMUIIAMU CPEJHEro oOLiero oOpa3oBaHMs COJEp)KaHHE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb U3YyYEHHSI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO IMOAIOTOBKY OOy4aromuxcs, HEOOXOAUMYIO MM JUIs BBIPAaOOTKHM MHPOBO33PEHUECKUX
OpUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B KHU3Hb COLIMYMA, MPOJOJDKEHHs OOpa3oBaHHUs B pa3IMYHbIX
001acTsX, He CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMeTa «XuMus» SBISAIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMHA» U
«OO0mas 1 HeopraHMYecKas XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
6a30B0#l HayKu: cucTeMa 3HaHUH [0 HEOPraHMYECKOW XUMHHM (C BKIIOYEHHUEM 3HaHUH W3 00Iel XUMUK) U
opranndeckoil xumun. @opMupoBaHUe AaHHON CHUCTEMbl 3HAHWH NMPHU U3Yy4EHUH NpeaMeTa oOecredrBaeT
BO3MO’KHOCTh PACCMOTPEHHUSI BCET0 MHOTO00pa3usl BEIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOpUI
XUMUH.

CrpykTypa cojaepkaHusi KypcoB — «Opranuueckass Xumusi» 1 «OOIas ¥ HeOpraHudeckas XUMUs)
copMHpOBaHa B IPOrpaMMe 10 XMMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/ia K U3y4eHHI0 y4eOHOro Marepuana
U 00ycloBlIeHA HCTOPUYECKM OOOCHOBAHHBIM PA3BUTHEM 3HAHUM Ha OMNpPeNesEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYecKOil XMMHUH BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHUECKOM
TEOPUH CTPOEHUS OPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M AIIEKTPOHHBIX
NPEJCTaBICHUI O CTpOEeHUH BelecTB. CBeeHUs 00 n3yyaeMbIX B Kypce BEIIEeCTBaX JAlOTCS B Pa3BUTHHU —
OT YIJIEBOJOPOJIOB 10 CJIOKHBIX OMOJOTMYECKM aKTUBHBIX COEJMHEHUH. B Kypce opraHmueckoil Xumuu



MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs IE€pPBOHAYAIbHBIC
MIPEJICTABJICHHUS] O XUMHYECKOW CBS3H, KJIACCU(DUKANMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX CTPOCHUS, 0 XUMUYECKOUN peaKInu.

[Tox HOBBIM YTJIOM 3pEHUS B MpeaMeTe « XUMUs» 0a30BOr0 YpOBHS pacCMATPUBACTCS U3YUCHHBIN Ha
yYpOBHE OCHOBHOTO 0OMIIEero oOpa3oBaHHS TEOPETUUYCCKUI Marepuan U (HAKTOJIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 9acTHOCTH, B Kypce «OOmas W HEOpPraHWYECKash XUMHUSD)
o0OyJaromuMcsi  MPEIOCTaBISIETCST BO3MOJKHOCTH  OCO3HATh 3HAUCHHE TEPHOJMYECKOrO 3aKOHA C
OOIIETCOPETHUECKUX M METOAOJOTHICCKUX MO3UIIUH, TIy0)Ke MOHATh UCTOPUICCKOE M3MECHEHHE (PYHKITUH
3TOTO0 3aKOHA — OT 000O0IIAIONICH IO 00BICHSIONMEH ¥ MPOTHO3UPYIOIICH.

Ennnas cucremMa 3HaHMH O B@XHEWIIMX BEUIECTBAX, WX COCTABE, CTPOEHHUH, CBOMCTBaX U
MPUMCHCHHH, a TaKKEe O XUMHUYCCKHX pEaKIUiX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTCKAHHS
nononsserca B Kypcax 10 u 11 xmaccoB aneMeHTamMu COJEpkKaHUs, UMEIOUIUMU KYIbTYPOJOTUYECKUI U
MIPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TIOHUMAHHUIO B3aUMOCBSI3H XUMHHU C JPYTUMHU HAYKaMH,
pacKpeIBalOT €€ poJib B IIO3HABATEIBHONH M TIPAKTUYECKOH JEATENFHOCTH YEIOBEKa, CHOCOOCTBYIOT
BOCITUTAHHIO YBAXCEHUS K MPOIECCY TBOPUECTBA B O0JIACTH TEOPUH M MPAKTUICCKUX MPHIIOKCHUN XUMHUH,
MTOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX
C XHMHCH, KPUTHYECKH OCMBICITMUBAThL HH(POPMAIMIO U MPUMEHSTHh €€ JUIS TIOTOJIHEHUS 3HAHWM, PEIICHUS
MHTEIJUICKTYaJbHBIX M SKCIEPUMEHTAIBHBIX HMCCIENOBATEIbCKUX 3a7ad. B menom coaepxkanne y4eOHOTO
npenMera «XUMUSD JTAHHOTO YPOBHS HW3YyYEHHUs OPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYJAIONTUXCS
MHPOBO33PEHYECKON OCHOBBI JIJISI TTOHMMAHUS (PHIOCO(MCKUX WACH, TaKHX KaK: MaTepUaTbHOE EIHMHCTBO
HEOPraHUYeCKOT0 W OPTraHUYEeCKOTO MUPA, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHHUEM,
MMO3HABAEMOCTh TPHPOJHBIX SBJICHUH ITyTEM JKCIEPHUMEHTA M PEHICHUS MPOTUBOPECYUN MEXTY HOBBIMH
(dakTaMd W TCOPETHYCCKUMH TIPEIANOCHUIKAMH, OCO3HAHUE POJU XHMHH B PEIICHUHA 3KOJOTHYCCKHUX
mpo6JieM, a TakyKe pooIeM cOepexeHUsT YHEPTETUIECKUX PECYPCOB, CHIPBS, CO3aHUsI HOBBIX TEXHOJIOTHH U
MaTepHasoB.

B mnane pemieHus 3amad BOCIMTAHUS, Pa3BUTHS U COLMAIU3alUU OOy4YaIOUIUXCS IPUHSTHIE
MPOrpaMMOI IO XUMUH TOJIXObI K ONPENETICHHUIO COJEPKAHUS U TIOCTPOCHUS MPEeAMETa MPeyCMaTPUBAIOT
(dbopMHpOBaHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBUIl, HMEIOMKUX 0a30BO€ 3HAYEHHE JUISI PA3IUYHBIX BHJIOB
NESTEIHPHOCTH: PEIICHHS TpoOieM, TOWCKa, aHanmu3a U o0paboTku WHGOpPMAIUU, HEOOXOAMMBIX IS
MPUOOpETEHUs ONbITa MPAKTUYECKON U UCCIeI0BATENIbCKON JESTeIbHOCTH, 3aHUMAIOIEl BaXKHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUU KaK HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs, MPU OMPEIEICHUHM COJEPKATEIbHON XapaKTepUCTUKU LEeNed W3ydeHus
IpeJMeTa HalpaBjeHHEM IEPBOCTENEHHONW 3HAYUMOCTH TPAJUIIMOHHO MpHU3HAETCS (OopMHUpOBaHHE OCHOB
XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YelIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KylIbTyphl. C METOAMYECKON TOYKM 3pEHHUS TaKOW MOAXOHd K
OTIpE/ICNICHUIO 1[eJIeH N3YUeHUs IIPeIMeTa SIBJISICTCS BIIOJIHE ONIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IIENISIMU H3YYEHHUs IpeaMera «XUMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (opmupoBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUN KaKk Ba)KHEUIIEH COCTaBJIAIONICH eCTeCTBEHHO-
HayYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KIFOUYEBbIe MOHATHS, (yHAaMEHTAIbHbIC 3aKOHbI
U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M MOHHMAHHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C HWCTOpUEH WX pa3BUTHSI U
CTaHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKHX
peakiuii, HEOOXOAMMBIX JUIsI TPUOOPETeHUs YMEHHH OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUM, UMEIOIINX MECTO B MIPUPOJE, B IPAKTHUUECKOHN U MOBCEAHEBHOMN KU3HMU;

e pa3BUTHE YMEHUN M CIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOMIOACHHEM W OOBICHEHHEM
XMUMHYECKOTO SKCIIEPUMEHTa, COOIII0IEHUEM TPaBUIT O€30M1aCHOTO OOpAIIeHHsI C BEIIECTBAMH.

Hapsiny ¢ atum, comepkarenpHas XapaKTepUCTHKA IeNiel U 3a/1a4 U3y4YeHHs MpeMeTa B IMporpamme
M0 XMMHH YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CHCTEME CPEIHETO
obmiero oOpaszoBanusa. CerofHs B MpemoJaBaHUM XUMHH B OOJbIIEH CTENEHH OTHAETCS MPEANOYTCHUE
MPAKTUYECKOW KOMIIOHEHTE COJepKaHHUs OOYYEHHs, OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA



o0meo0pa3oBaTeNbHON  OpraHu3aluy, BJIAJCIOIIET0 HE HA0OpPOM 3HaHWHA, a (QYHKIMOHAJTHHOU
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHSIMH AKTHBHOTO IOJIYYEHHUS 3HAHUW W TPUMEHEHUS HX B
peanbHOM )KU3HU IS PEIICHUS MPAKTHUYECKUX 3a/a4.

B cBs13u ¢ 3TUM IpH B3ydeHHUH MpeaMeTa «XUMUS JOMHHHUPYIONEE 3HAYCHHE MPUOOPETAIOT TaKHe
LeJIN U 33/1a4H, KaK:

ajanTanus OOYydYaloUIMXCSl K YCJIOBUSM JTUHAMHUYHO DPAa3BHBAIOIIErocsi MHpa, (HOpMHpPOBaHUE
WHTEIUIEKTYaJJbHO  pPA3BUTOW  JIMYHOCTH, TOTOBOH K  €aMOOOpa30BaHMIO,  COTPYJHHUYECTBY,
CaMOCTOSITSIIBHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CHTYAIIUSX, CBSI3aHHBIX C
BEIIECTBAMU M UX PUMEHCHHEM;

dbopMupoBaHHE Y OOYYAIOIIMUXCS KIFOYEBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIINN), HMMEOIIUX
YHHUBEPCAJIbHOE 3HAYCHHUE JUIS PA3IMYHBIX BUIOB JACATEILHOCTU: PEHICHUs MpoOieM, MOUCKa, aHAlu3a U
00paboTku uHMOpPMAIMK, HEOOXOJUMBIX IS MPHOOPETCHUS OMbBITA JACATEILHOCTH, KOTOPas 3aHUMAeT
BaXHOE MECTO B IO3HAHWW XHMHH, a TAaKKe JUIS OIEHKH C TO3HMIUH SKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHN3M YeJI0BEKa U MPUPOTHYIO CPEy;

pa3BUTHE TIO3HABATEIIFHBIX HWHTEPECOB, HWHTEIUICKTYyalbHBIX M  TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CIIOCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIC 3HAHUS 10 XHMHH B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMH, MCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH UIS TIOUCKA M
aHaM3a yaeOHOH M HayYHO-TIOMY/ISIPHON HH(OpMAIIMA XUMUYECKOTO COACPIKaHUS;

dbopMuUpOBaHHE H pa3BUTHE Yy OOYYAIONIMXCS aCCONMATHBHOTO W JIOTHYECKOTO MBIIIJICHHUS,
HaOJIOIaTeIFHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U TIPOBENICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTAaHUE y OOyJarommxcs YOeKIEHHOCTH B TYMAaHHCTHUECKOW HANpPaBICHHOCTH XHWMUH, €€
BXHOH PpOJM B PEHICHHH TJIO0ATBHBIX MPOOJIEM pPalMOHATIBHOTO IPHPOJIONIOIF30BAHMS, TTOTIOTHEHHS
SHEPTETUIECKUX PECYPCOB U COXPAHEHUS MTPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKyKe MPUOOPETEHUs OMbITa UCIOIb30BAHUS MOTYyYEHHBIX
3HAHWUN [T IPUHSATHUS TPAMOTHBIX PEIICHUN B CUTYaIUIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B ydyeObHOM mane cpemnHero oOmiero oOpa3oBaHUs MpeaMeT «XHMHs» 0a30BOT0 YpOBHS BXOJUT B
COCTaB IMpeIMeTHOM 06acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHDY.

OO6miee yucioO 9acoB, OTBEACHHBIX IJIsi M3YUYCHHS XUMHM, Ha 0a30BOM ypPOBHE CPEIHETO OOIIEro
oOpasoBanusi, coctapisieT 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHHYECKO XHMHH

[Ipenmer opraHuveckoil XuMHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHHUE B IMOJYYCHHH HOBBIX
BEIICCTB U MaTepualioB. Teopus CTpOCHHUs OpraHudeckux coenuHeHuid A. M. ByriepoBa, e€ OCHOBHBIC
nosokeHust. CTpykTypHbie (hOpMyIibl OpraHHYecKuX BemiecTB. ['oMoorus, nsomepusi. XUMHUUYECKas CBS3b B
OPraHMYECKUX COCAMHCHHSIX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiIacCU(pUKAIMA OPraHMYECKUX BEIIECTB. HOMEHKIAaTypa OpraHHYeCKUX
COeMMHEHUN (cucTemaThyeckas) W TpUBHUAJIbHBIE Ha3BaHUS BAXKHEWIINX MPEJCTaBUTENEH KJIacCcoB
OpraHMYECKUX BEIIECTB.

DKCIepUMEHTANIbHBIE METOJIbl U3YyUEHHs BEUIECTB U WX MPEBpAIICHUN: 03HAKOMIICHHE C 00pa3lamu
OpraHMYECKUX BEIIECTB U MaTepualaMyd Ha X OCHOBE, MOJEIMPOBAHNE MOJIEKY]l OpPTraHMYECKHUX BEIIECTB,
HaOMOJIeHNe U OMHUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB MpPU
HarpeBaHuu (TUIaBIeHUE, 00YTTTUBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN psal. MeTaH M dTaH — MPOCTEUIHE MPeICTaBUTENN
aJIKaHOB: (PM3MUYECKUE U XUMUYECKHE CBOICTBA (peakluy 3aMeIICHUs U TOPEHHs), HAaX0XKACHUE B MIPUPOJIE,
MOJIy4YeHUE U TIPUMEHEHHE.



ANKeHBl: COCTaB W CTPOEHHE, TIOMOJIOIMYECKHH psl. OTWIEH W NpONWIEH — IpocTeiime
NpPEICTaBUTEIM  AJIKCHOB:  (PU3MUECKHE W  XUMHUYECKHE CBOMCTBAa  (peakiuu  THIPUPOBAHUS,
raJIor€HUPOBAHUS, TUJIPATALlUN, OKMCIEHUS U MOJIMMEPHU3ALIIN), T0JIyYEHUE U IIPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEHIIME XMMHUYECKHUE CBOWCTBA
(peakuus nonuMepusanun). [losryueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psAl. AUETWIEH — IpOoCTeHIINi
MPEJCTaBUTENb AKHHOB: COCTaB, CTPOCHHE, (PU3NUECKIE U XMMUYECKHE CBOMCTBA (pEeaKIuy THAPHUPOBAHNS,
raJIoreHUpPOBAHUS, TUIpaTallil, TOPEHNUS ), TIOTYYEHUE U IPUMEHEHUE.

Apensl. benzour: cocras, crpoeHne, GU3NIECKUe M XUMUYECKHE CBOMCTBA (PEeaKIuy raJloreHUPOBAHUS
U HUTPOBAHUS), MOJIydEHHUE M TNpUMEHEHHE. lonyon: cocmaes, cmpoeHue, uauyeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUs), NOIydYeHue u npumeHnerue. TOKCUYHOCTh apeHOB.
I'enernueckas cBs3b MEXIY YIJIEBOJOPOAAMHU, IPUHAIEKAIIUMHU K Pa3IMUYHBIM KJIaccaM.

[IpupoaHble HCTOUHUKH YriaeBoA0poAoB. [Ipuponnslii ra3 u nonyrHeie HedTsHbIE Ta3bl. HepTh 1 €€
npoucxoxaeHue. CrnocoObl nepepaboTku He(TU: MEeperoHka, KPEeKUHI (TepMUYECKHM, KaTaIUTUYECKHI),
nuponu3. [Ipoxykrsl nepepaboTku HedTH, WX NMPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBIH
YTOJIb U TIPOJIYKTHI €r0 MepepadoTKH.

DKcIepUMEHTAJIbHBIE METO/Ibl U3YyUEHUsI BEIIECTB M UX MPEBpallleHuil: 03HaKOMJIEHHE ¢ 00paslaMu
lacTMacc, KaydyykoB U pe3uHbl, koulekuuu «Hedts» u  «Yromb», MOAETUPOBAHHE MOJEKYI
YTJEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKOW paboThI: MOTydYeHUE STUJICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHMIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO
BEIECTBA WJIM NPOAYKTa pEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kammue opranudeckne coeJuHeHUs

IIpenenpHble OJHOATOMHBIE CHMPTHI. METaHON M 3TaHOJI: CTPOEHHE, (U3UYECKUE M XUMUYECKHE
CBOMCTBA (peaki1K ¢ aKTUBHBIMU METaJIJIaMH, T'aJIOT€HOBOJIOPOJJAMH, TOPEHHE), IpUMeHeHne. Bonopoausie
CBSI3U MEKIY MOJIEKYJIaMU CIIUPTOB. JIeficTBHE MeTaHOJIa U ITAHOJIA Ha OPraHU3M YeJI0BeKa.

MHOroaToMHbl€ CHUPTBHL. OTWJIECHIVIMKOJIb W TJIMLEPUH: CTPOCHHE, (PU3NYECKUEe MU XUMHUYECKHE
CBOMcTBa (B3aMMOJIEHCTBHE CO ILNEIOYHBIMM MeETallllaMHM, KadeCTBEHHAas peaklusi Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUe Ha OpraHu3M uyesnoBeka. [IpuMeHeHue riuinepruHa U 3TUIICHTJTUKOJIS.

@deHoJI: CTpOEHUE MOJIEKYJbl, (U3MYECKMEe W XUMHUUYECKUEe CBOHCTBA. TOKCHYHOCTH (heHoIa.
IIpumenenue deHomna.

Anpnerunpl U kemonvl. DoOpManbAErull, aueTIbIACTUA: CTpOeHHUe, (U3MUYECKHMEe M XUMHYECKHE
CBOMCTBA (peaKkMu OKMCIEHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH ), TIOTy4YeHHE U IPUMEHEHUE.

OHOOCHOBHBIE IIpeJieIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHas KUCIIOTBI: CTPOEHMUE,
¢bu3nyeckue W XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOLIMe AN Kiacca KHUCIOT, peaklus 3TepuUKalun),
noJiydeHue U npumenenue. CTeapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BbICIINX KapOOHOBBIX
KUCJIOT. Mblj1a Kak coJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOLIEe JIeiicTBUE.

CnoxHble 3(Upbl Kak NPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'maponu3 ciioxHbIX 3¢upoB. XKupsl.
I'uaponus xupos. [Ipumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoJpl: coCTaB, KilaccUpUKalMs YrieBoJOoB (MOHO-, au- W MoJsiucaxapuibl). Imroko3a —
IpOoCTeHIINI MOHOCaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHMEe U XUMHUYECKHE CBOICTBa
(B3ammopeiictBre ¢ ruapokcuaoM Meau(ll), okucieHne amMMmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAaXOXJIEHHE B NpPUPOJE, NPUMEHEHUEe, OUOJOoruyeckas poJb.
dortocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.

Kpaxmain u nemiosno3a kak npupogHbie noiauMepbl. CTpoeHHne Kpaxmalia U Hesutono3bl. duszndyeckue
U XUMHYECKHE CBOMCTBA Kpaxmaia (TUAPOJIN3, KAUECTBEHHAs peakiys ¢ HOJI0M).

DKcnepuMEeHTaIbHbIE METO/Ibl U3YyUEeHHUsl BEUIECTB U X MPEBpAlleHUi: IpoBeieHUe, HAOM0AeHue U
ONMCaHHE IEMOHCTPALMOHHBIX OIBITOB: FTOPEHHUE CIUPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIIMPTOB
(oxkucnenue »staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJAEWUCTBHE TJIHMIIEPUHA C
ruapokcugom  wMeau(ll)), ampaerumoB (OKucIeHME aMMHAYHBIM pacTBOpoM oOkcuaa cepedpa(l) wu
rugpokcugom wmenu(ll), B3aumoneiicTBue Kpaxmana ¢ HOJOM), MPOBEACHUE IPAKTHUECKOW pabOThI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.




Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM TMPOJYKTa PEAKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BELLECTB WIN IPOAYKTOB PEAKIINH).

AzoTcozeprKale OpraHn4eckiue COeqMHEHMUSI.

AMHMHOKHCIIOTHI KaK aM(OTepHbIE OpraHnveckue coenquHenns. Pu3nveckne U XuMHUUECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IIHIMHA). bruonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTuipl.

benku xak mpuposHbIE BBICOKOMOJIEKYNIIpHBbIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpeTUYHAs
CTpyKTypa OenKoB. XMMHUYECKHE CBOWCTBA OCNKOB: THAPOJHU3, JEHATYpaIHsi, KaYeCTBEHHbIC PEaKIUU Ha
Oenku.

DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHs BELIECTB U WX IpEeBpallleHui: HaONI0JEHHWE U OINUCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalusl OEJIKOB IIPU HarpeBaHUU, IBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJEKYIISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3B€HO, CTENEHb [OJMMEpPHU3allii, CpeaHsas MojekyinspHas wmacca. (OCHOBHblE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aisl U MOJTUKOH IEHCAIHS.

DKcrepuMEHTANIbHbIE METO/Ibl U3YyYEHUsI BEIIECTB M MX IMPEBpAIllEHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmu3amuss MexnpeaMeTHBIX CBSI3€M IIpM  M3Y4EHMM oOpraHndeckod xumuu B 10  Kimacce
OCYILIECTBJISIETCSl Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, Tak W MOHSATHM,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO011ue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIIEHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIN3,
CUHTE3, KJIacCu(UKaLNs, IEPHUOTUIHOCTD, HaOII0/IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJCITUPOBAHUE.

@dusnka: MaTepus, SHEPIysl, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SJHEPTEeTUYECKUI YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETMUNHBI U €JUHULIBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, 6uocdepa, oOMeH BeniecTB B opranu3me, GOTOCUHTE3, OMOTOTHICCKU
aKTUBHBIC BeliecTBa (OCIKH, YIIeBOIbI, KHUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnosnorus: mnumieBble NPOAYKTHI, OCHOBBI PAalMOHAJIBHOTO IHTAaHUSA, MOIOIUE CPEICTBA,
JIEKapCTBEHHbBIE U KOCMETUYECKHE MPEnapaThbl, MaTEpHUasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS OOYYaIOIIMMUCS MPOrpaMMm
cpenHero o6imiero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM). HayduHO-MeToAn4decKoit
OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MIPOrPaMM CpeHero oluiero oopa3zoBaHus
SIBJIIETCS CUCTEMHO-AEITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYype JUYHOCTHBIX PE3yIbTaTOB
OCBOGHHUSI TMpeaMeTra «XUMHUS» HAa YPOBHE CpEAHEro OOIIero oO0pa30BaHMS BBIJEIEHBI CIETYIOLIUE
COCTaBJISIOLIUE:

OCO3HaHHME OOYYaIOIIUMHUCS POCCHHCKOM TpaXTaHCKOW HWICHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETICHUIO;

HaJIM4YMe MOTUBAILIUU K 00YyYEHUIO;

I[eJIeHaNpaBJICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPATUIUi 6a30BOM HAYKU XUMHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS B CBOEH JIEATEIHHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMU, IIPUCYITUMHU IIEJIOCTHON CUCTEME XHMHUECKOTO 00pa30BaHus;

HaJIM4YMe TMPABOCO3HAHUS JKOJOTUYECKOW KyIbTYphl U CIIOCOOHOCTH CTaBHTh 1€ U CTPOUTH
KU3HEHHBIE TJIaHBI.



JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MpenMeTa «XUMUsS» JOCTHTAIOTCS B CIUHCTBE YYeOHOU W
BOCITUTATENILHOW JIEATEIHPHOCTH B COOTBETCTBHU C T'yMaHUCTHYECKHMH, COLMOKYIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH ¥ HJIea]laMH POCCHICKOTO TPaKIAHCKOTO OOIIECTBa, MPUHATHIME B OOIIECTBE
HOpPMaMH W TIpaBWJIaMU TOBEJIEHUS, CHOCOOCTBYIOIIMMH TIPOIECCAM CaMOTIO3HAHMS, CAaMOPA3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHUS JTMYHOCTU OO YUJAOLTUXCS.

JIM9HOCTHBIE PE3ylbTATHl OCBOCHHUS MpeaMeTa «XHMHs» OTpPaxaroT CHOPMHUPOBAHHOCTH OIBITA
MMO3HABATEILHOM M TMPAKTHUYECKOW IEATEIHHOCTH OOYYaIOIIUXCS MO peaiu3alliu MPUHSITHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUsI 00YJAIOUIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U O0OSA3aHHOCTEH, YBaXKEHUS K 3aKOHY H
MIPABOTIOPSIIKY;

MIPEJICTABJICHHSI O COIMATIBHBIX HOPMaX U MPaBUJIaX MEKIUNIHOCTHBIX OTHOIICHUH B KOJIJICKTURBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETHLHOCTH MPH CO3JaHUU Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MTO3HABATEIHHBIX 33134, BBIMOJTHCHUN XUMUYECKUX SKCIIEPIMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHMKY W apryMEHTHI IPYTUX TpH
aHaJIN3€e Pa3IUYHBIX BUJOB YICOHOU 1€ATETbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XUMUMU;

YBOXEHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHIKEHHUS HAyKH €CTh pPe3yJbTaT JUIMTEIbHBIX HAONMIOJACHUHN, KpPOIMOTIUBBIX
AKCIIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABaTEIbHBIX MOTHBOB B TIOJYYCHHHM U TMOCJEAYIONIEM aHain3e WHGOPMAIUH O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBCHHON XHMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIIGHMBATh CHUTYallUW, CBSI3aHHbIE C XWMHUYECKUMHU SBIICHUSMHU, U MPUHUMATH
OCO3HAHHBIE pelIeHUs, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEIEHUE M MOCTYNKU CBOMX TOBApHILEH C MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMs [EHHOCTEH 3I0poBOro M Oe3omacHoro odpasza *U3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns MmpaBuil 6e30MacHOro oOpalleHusi ¢ BEUIECTBAaMU B OBITY, IMOBCEAHEBHOW >KU3HU U B
TPYIOBOM NESATENBHOCTH;

MOHUMAaHMs I[IEHHOCTH MpaBUJ HHIMBUIYATbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IMOBEACHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS MOCJEACTBUNA M HEMPUITHUS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHs ajJKOroJisl, HApKOTUKOB,
KypeHus);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€0HO-HCCIEIOBATENbCKOM IESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTHX BUAX JACSITEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 33/1a4 COIMAIbHON HAIpaBlIEHHOCTH (B
paMKax CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYeHHI0 TpodeccHil pa3inuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMHUH;

YBXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTataM TPYIOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUAYaIbHOW TpaeKTopuu oOpa3oBaHUs, Oyaymiei
npodeccud W peanu3aluil COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0/10rM4YecKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11eTIeCO00pPa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOYHHUKY CYIECTBOBAHUS KH3HU HA
3emire;

MMOHUMAaHHUS TJI00ATLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM, BIUSIHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSTHUE MPUPOIHON U COIUANBHOM Cpebl;



OCO3HAHHS HEOOXOJUMOCTH HCHOJIb30BAHUS JOCTMKEHUN XUMUU Uil pELIEHUs BOIPOCOB
palMOHAIBHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEINpUATUS JEHCTBUM, INPUHOCALIUMX BPEI OKPYKAIOIIEW IPUPOSHOU Cpene, yMEHMs
IIPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJIOTMUECKUE IIOCIEJACTBUS IPEANPUHUMAEMbIX JCUCTBUH H
IIpeI0TBPAILATh UX;

HaJIM4usl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKONH KYIBTYpbI, OIbITa JIEATEIbHOCTH
9KOJIOTMYECKOMN HAIpPaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU B I103HABATEIbHON, KOMMYHUKATUBHOM
Y COIMAIILHON NPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTHBHO IPOTUBOCTOSITH HICOJIOTHU XeMOo(poon;

7) 1EHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOH MPaKTHKH;

MOHMMaHUS CHENU(PHUKA XUMHUA KaK HAayKd, OCO3HaHHUS €€ poiu B (OPMHPOBAHHUU PAUOHAILHOTO
HAayYyHOTO MBILIUICHUS, CO3JaHMM LIEJOCTHOTO TNpEACTaBlIEHUS 00 OKpYXKarollleM MHpEe KaK O €IMHCTBE
MPUPOABI U YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpoOJIeM COXpaHEHUs
IIPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B O0COOOM 3HAUYUMOCTH XMMHUM JUIsI COBPEMEHHOM UIUBWIM3ALMU: B €€
T'YMaHUCTHUYECKOW HaIIPaBJICHHOCTH W BAXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalbHOM KYJIbTYpHI,
peleHny TII00adbHBIX MPOOJIEM YCTOWYMBOIO DPA3BUTHUS UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM M SKOJOTMYecKOod O0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIeYeHUH YCIOBUN YCHEIIHOTO
TpyJa 1 SKOJIOTH4YeCKH KOM(POPTHOM KM3HH Ka)KJIOTO UeHa 00IecTBa;

€CTECTBEHHO-HAYyYHON TPaMOTHOCTH: MOHUMAaHMs CYIIHOCTH METOJIOB IMO3HAHUS, UCHOJB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU HCMOJb30BaTh IOJIydaeMble 3HAHUSA JJIS aHaAlu3a M OOBSCHEHUS
SBJIGHUH OKpPY)KAIOIIEr0 MHpa W MPOUCXOISAIIMX B HEM HU3MEHEHUH, yMEHHs JAenaTb 0O0OOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOUIMXCS JaHHBIX C LENbI0 MOJYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS [UId PpeIIeHUus MpodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEIHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0 W CaMOOOpPa30BaHMUIO, K AKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBHHM C )KMU3HEHHBIMU NMOTPEOHOCTAMU;

HHTEpeca K 0COOEHHOCTSM TpyZa B Pa3jInUYHbIX chepax NpodhecCuOHATbLHON e TeNTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yaIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CpeIHEro o0IIero
00pazoBaHus BKIIFOYAOT:

3HaUMMbIe  JUIT  (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOMMXCA  MEKIUCIUTLIMHAPHBIC
(MexmpeaMeTHbIe) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAy4YHOW KapTUHBI MHpa U
crenu(uKy METOJO0B MO3HAHMS, HUCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPrus,
SBJICHUE, TPOLIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0OBaHUE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalbHbIe Yy4yeOHble JeHCTBUS (MIO3HABATENIbHbIE, KOMMYHHUKATHBHbBIC, PpETYISITUBHbBIE),
obecneunBaromue (GopmupoBaHue (YHKIHMOHATBHOW TPAMOTHOCTH W  COLMAIBHOW KOMIIETEHIUU
oOyuaronuxcs;

CIOCOOHOCTh O0YYArOIMIMXCS MCIOIB30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAJIbHbIE YUeOHBIEC EHCTBUS B TIO3HABATENFHOM U COLIMATIBHON MTPAKTHKE.

MeranpeaMeTHble  pe3yJIbTaThl OTPAXKAIOT  OBJIAJICHUE YHUBEpPCAIbHBIMU  Y4eOHBIMU
MO3HABATEIHbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU IEHCTBUSIMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJOTHYeCKHUE eHCTBHS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYAIM3UPOBATH TPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsATh LeNu JeATEIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUHU HX JIOCTHKEHUS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJIICHHBIMU LESIMU;



UCIOJb30BATh MPU OCBOCHHUU 3HAHHNA MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACIATH XapaKTEpHBIC
NPU3HAKH TMOHATUH M yCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIME IMOHSTUS IS
0OBSICHEHUS OT/ACBbHBIX (PAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIaCCU(UKAIIUHN BELIECTB U XUMHUYECKUX PEaKLUi;

yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHUTH JIOTHYECKUE pacCyXACHUS (MHAYKTHBHBIC, [EIyKTUBHbIC, IO AaHAJOTWH), BBISABIATDH
3aKOHOMEPHOCTH U MIPOTUBOPEYNS B PACCMATPUBAEMBIX SBIICHUIX, (OPMYIHUPOBATH BHIBOJIBI U 3AKITIOUCHHS,

PUMEHATH B IpOIECCe MO3HAHMS, WCHOJb3yeMble B XHUMHUHU CHUMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBhIBATh MOJCIBHBIC TPEICTABICHUS — XWMUYECKHH 3HaK (CHMBOJI) DJIEMEHTA, XHUMHYECKAs
dopmyna, ypaBHEHHE XUMHYECKOW PEAKIUU — MPU PEIICHUH YYeOHBIX IMO3HABATEIBHBIX U MPAKTUIECKUX
3aa4, NPUMEHSATh HA3BaHHBICE MOJECIBHBIC IPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX IPH3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKHE €HCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEaAKIINH;

dbopMynmHpoBaTh TN W 3a7adll KCCIEIOBAaHUS, WCIOIB30BATh TOCTABICHHBIE W CAMOCTOSITEIHHO
cOopMyIIMpPOBaHHBIE BOTIPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHHS M OCHOBBI JUTSI (POPMUPOBAHUS TUTIOTE3BI
0 MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIHHOTO TJIAHUPOBAHUS M MPOBEJCHUS YICHUYECKUX DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HaONIOAATh 3a XOJOM TIPOIlecca, CaMOCTOSTENBHO IPOTHO3MPOBATH €ro
pe3yibTar, (GOpPMYIUpOBaTH OOOOMIEHHST W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTAaTOB
WCCIIEIOBAaHUS, COCTABIISITH 00OCHOBAHHBINM OTYET O MPOACTAHHOM padoTe;

nprOOpeTaTh OMBIT YYEHHYECKOW WCCIIEOBATENLCKOM W TPOEKTHOW JAEATEIBHOCTH, IPOSBISTH
CMOCOOHOCTP W TOTOBHOCTH K CAMOCTOSITEIbHOMY TOWCKY METOJIOB DEIICHUS TPAKTHYSCKUX 3ajad,
MPUMEHEHHIO Pa3InYHBIX METOIOB TIO3HAHMSL.

3) pabora ¢ ungopmanmei:

OpPHEHTHPOBATbCA B PA3NUYHBIX MCTOYHHMKAX WH(pOpMAuK (HAYYHO-TIOMyIApHAs JHUTEpaTypa
XUMHUYECKOTO COJIEpXKaHUs, CIpaBOYHBIE MMOCcOOuMs, pecypchl VMHTepHeTa), aHanM3upoBaTh HH(GOpPMALUIO
pPa3MUUHBIX BUJIOB M (GOPM TPEACTABICHHS, KPUTHYECKM OLEHMBATh €& JOCTOBEPHOCTH W
HETIPOTHBOPEYHBOCTE;

(bopMyIHpOBaTH 3aMPOCHl U MPHUMEHSTH PAa3IUYHBIE METOIBI MPH MOHMCKE M 0TOOpe HMH(pOPMAINH,
HEOOXOIMMOI /TSI BBITOJTHEHHUS Y4eOHBIX 33/1a4 OTPEIeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCHOJIb30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH M Pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBHYIO (JOpMy MpecTaBieHHs MHPOpPMAIHMU (CXEMbl, IpadHKH,
JMarpaMMBbl, TaOJIHUIIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BATh HAyYHBIH SI3BIK B KadeCTBE CPEACTBAa IMpU padoTe C XUMHYECKOH HH(MOpMAaLUen:
NPUMEHATh MEXIpeIMETHble ((pHU3MYeckne | MaTeMaTH4ecKhe) 3HaKH U CHMBOJIBI, (POPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M IPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HATIISJHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJe [Hajora W/WiIH IHCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYJIHPOBATH CBOM IPEJIOKEHHS OTHOCHTENBHO BBIMOJHEHUS IPEUIOKESHHON
3a7a4u;

BBICTYIIaTh ~C MpE3CHTAled  pe3yabTaToB  IO3HABATENBHOM  JAEATENBHOCTH, IOJIyYEHHBIX
CaMOCTOSITEJIbBHO HWJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJHEHUM XMMHYECKOIO S3KCIIEPUMEHTa,
MPAKTUYECKON pabOTHI MO UCCIIEIOBAHUIO CBOICTB M3y4aeMbIX BEIECTB, pealn3aluu Y4eOHOTrO MPOEKTa U
(dbopMynHUpoBaTh BBIBOJBI MO pe3yibTaTaM NMPOBEAEHHBIX MCCIEIOBAHUN MyTEM COTJIACOBAaHUS MO3MLUN B
X071 00CyX/1eHUsI 1 00MEHa MHEHUSIMH.

OsJajieHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eHCTBUSAMU:

CaMOCTOSITEJIHO TJIAHUPOBATh U OCYILECTBIIATH CBOIO MO3HABATEIbHYIO JIESTEIBHOCTD, ONpEaenss eé
LEeJM ¥ 3a/1a4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH MpeaaraeMblil ajJropuTM
JeWCTBUI NpPU BBIMOJHEHUH Y4E€OHBIX M MCCIIEIOBATEIbCKHX 3ajlady, BbIOMpaTh Hambosiee 3PQPeKTUBHBIN
croco0 UX pelIeHus ¢ y4ToM MOITy4eHHs] HOBBIX 3HAHUHN O BEIECTBaX M XMMHUYECKHX PEaKIHsX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckasi XUMUsD) OTPaKaIoT:

c(OPMHUPOBAHHOCTH MPEICTABICHUNA O XMMHYECKOH COCTABIISIONICH €CTECTBCHHO-HAYYHOW KapTHUHBI
MUpa, pOJIM XUMHH B TIO3HAHUU SBIICHUH MPUPOJIBI, B ((OPMHUPOBAHUH MBIILICHUS U KYJIbTYPBI IUIHOCTH, €€
(YHKIIMOHATTBHOW TPaMOTHOCTH, HEOOXOIMMOW I PENICHHS MPAKTUYCCKHX 3aJad M OIKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIECHHS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOW XHMHWYCCKUX 3HAHHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONINE ITOHSITHS
(XMMHYECKHI ~ DIIEMEHT,  aToM,  DJJEKTpOHHas  000JoYKa  aToMa,  MOJIEKYla,  BaJICEHTHOCTB,
AIEKTPOOTPHUIIATEIILHOCTh, XHUMHUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamicHHas),
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA OO0BEM, YIJIIEPOJHBIN CKeleT, (PYHKIUMOHAIbHAS TPYIA, pParKal,
M30MepHsi, U30MEPHl, TOMOJIOTHUECKUI PsiJI, TOMOJIOTH, YIIIEBOJOPOJIBI, KHUCIOPOA M a30TCOJEpKaIlne
COCIIMHEHUSI, MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHWS), TCOPHU H
3aKOHBI (TEOpPHUS CTPOCHUS OpraHWYecKuX BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHUH; MHUPOBO33PCHUYCCKUE 3HAHHS, JISKANIUe B OCHOBE
MTOHUMAaHWS IPUIHHHOCTH U CHCTEMHOCTH XHMHYCCKUX SBJICHHM, (DAKTOJOTUYECKHE CBEICHUS O CBOHCTBAX,
CoCTaBe, IMOJIyYCHHH W OC30MacCHOM WCIOJb30BAHUU BAXHCHININX OPTaHWYCCKUX BEIIECTB B OBITY U
MPAKTHIECKON JCSITeTLHOCTH YEJIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBJISTH XapaKTepHBIC IPU3HAKH TMOHATHH, YyCTaHABIUBATh WX
B3aMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIHE MTOHATHS IPU ONMMCAHUHU COCTaBa, CTPOCHUS U TIPEBpAIICHUAN
OPraHU4YeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh ~ YMEHUN  HUCMHOJB30BaTh XHMHUYECKYI0 CHMBOJIUKY JJISI  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpalmi€HHON) (opMysn OpraHud4ecKuxX BEUIECTB H
YpaBHEHUH XWMUYECKUX PpEaKlMi, HW3roTaBIMBaThb MOJIEIM MOJIEKYJl OpPraHUYECKUX BEHIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHAaBIUBATH MPHUHAUICKHOCTh M3YYEHHBIX OPraHMYECKHUX BEIIECTB
[0 UX COCTaBY M CTPOEHHUIO K ONPECIEHHOMY KiacCy/TpyIie cOoeluHEeHUH (YriieBOoJOpO/ibl, KUCIOPOI U
a30TCOJIEpIKAIINEe COCOUHEHHS, BBICOKOMOJICKYJSIPHBIE COCAMHEHMs), JaBaTh WM Ha3BaHUS IO
cuctemarnueckord Homenkiarype (IUPAC), a Takke NPUBOAUTH TPHUBHAIBHBIC HA3BaHHUS OTACIbHBIX
OpraHMYECKUX BELIECTB (3TUJICH, MPOIUIICH, alleTUJICH, 3TUJICHIJIMKOJIb, TJIMLEPHH, (GeHO, (opMabaeru,
aleTanpJeru]l, MypaBbHHAs KHUCIIOTa, YKCyCHas KHCIIOTa, OJIMHOBAas KHUCJIOTA, CT€apHMHOBAas KHCIOTA,
[III0K03a, PPyKTO3a, Kpaxmall, IeJII0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesITh BUIbl XMMHUYECKONW CBSI3U B OPraHMYECKUX COCTUHEHHSIX
(omMHApHBIE M KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUS MMPUMEHSThH MOJOKEHUS TEOPUU CTPOCHHSI OPraHUYEeCKUX BelecTB A. M.
BytnepoBa mis 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHECHUS
MaccChl BEIIEeCTB;

cOpMUPOBAHHOCTh yMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3UYECKHE U XUMHUYECKHE
CBOMCTBa THUIHMYHBIX MPEACTABUTEICH Pa3IMYHBIX KIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, STHIIEH,
MpOMNuUJIeH, areTtuiaeH, OyraaueH-1,3, MerunOyramuen-1,3, OeH307, METaHON, 3TAHOJ, 3TUJICHIJIUKOIb,
rInLepuH, (EeHON, aleTalbIeru]l, MypaBbHHAs U YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, ILeJUTI003a,
AMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXJIy HHUMU YypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINH C UCMOJIB30BaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHUKHU YTIEBOJAOPOTHOTO ChIphs (HE(DTH,
MIPUPOIHBIN ra3, yroib), CIIOCOOBI UX MEePEepadOTKH U MPAKTUIECKOE MPUMEHEHNE IPOAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCIICHUS TI0 XUMUYECKHM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJAECTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHMS,
UCIOJIb3YeMBIX B XHMHUU TPU W3YYEHUU BEIIECTB U XUMHUYECKHX SIBICHUU (HAONOJIeHUE, MU3MEpEeHHeE,



HKCTIIEPUMEHT, MOAEIHPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMHUUECKUE 3HAHUS JUISA IPUHATHS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CHUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

cOPMHUPOBAHHOCTh YMEHHM COONIOJATh TpaBWia IOJIB30BAHHS XHUMHUYECKOW TMOCYyI0oW U
nabopaTopHbBIM 000PYAOBaHHEM, a TaKKe MpaBuia OOpAICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJHATh XUMUYECKUN SKCHEPUMEHT (TPEBPAICHUS
OpraHMYECKUX BELIECTB IPU HArpeBaHUU, NOJYyYEHHE ATUJIEHA U HU3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIE
peaKknmuyu OpPraHMYeCKUX BEIIECTB, JCHATypalus OEJIKOB IMpHU HArpEBaHUH, IIBETHBIC pPEaKIHH OENKOB) B
COOTBETCTBUU C IpaBUJIAMU TEXHUKHU OE€30MACHOCTH IMpPH OOpaIlleHUH C BEIIECTBAMU U JIAOOPATOPHBIM
000pyZIOBaHUEM, TPEACTABISATh PE3YJAbTAThl XMMHYECKOTO HSKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHMA
COOTBETCTBYIOLINX PEaKuii 1 (GOpMyIHpPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAIM3UPOBATH XMUMUYECKYI0 MH(POPMALHNIO, MOTYyIaeMyI0
13 pa3HbIX UICTOYHHUKOB (CpecTBa MaccoBoi MHGopmanuu, MIHTepHeT u apyrux);

chOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHUia 3KOJIOTMYECKH I1eJIeCO0O0pa3HOrO TOBEIACHUS B
OBITY U TPYJIOBOM JI€ATEIBHOCTHU B LIETSX COXPAHEHHs CBOETO 370POBbs U OKPY’KaIOLIEH MPUPOAHOM CPEbl,
OCO3HABATh OIMACHOCTb BO3JCHCTBHUS Ha JKMBbIE OpPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX BEIIECTB,
nornMasi cMmbicn nokaszarens [1/1K, mosicHATh Ha mpuMepax crocoObl YMEHBIIEHUS W MPEIOTBPALICHUS X
BpPEJAHOT0 BO3/ICMCTBUS Ha OpPTraHU3M YEJIOBEKa;

I 0OYYAIOMIMXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE MPHUMEHSTh 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX SBICHUH;

JUIS CIENBIX U CIa0OBUASIIMX OO0YYArOMIMXCS: YMEHHE HCIOJIb30BaTh PeIbe(HO-TOYEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XUMU4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KounuyecrBo yacos JuexkTpoHHble (HUGpoBbIE)
HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI
n/m Bcero KonTtpoibHbie o0pa3oBaTe/bHbIE Pecypchl
IIpakTHyeckue padoThl
padoTsl
Pa3nea 1. Teoperuyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
. https://resh.edu.ru/subject/less
[Ipeamer opranndeckoit xumuu. Teopust CTpoeHus
1.1 . 3 on/6149/start/
opranuyeckux coenuuennii A. M. bytneposa
Hroro mo paznmeny 3
Pa3nea 2. YrieBoaopoabl
2.1 | IlpenenbHbIE YTIAEBOIOPOIBI — ATKAHBI 2
HenpenenapHbie YyraeBOI0OPOIbI: AIKEHBI, AIKaIHECHBI, https://resh.edu.ru/subject/less
2.2 6 1
AITKAHBI on/6149/start/
2.3 | ApoMaTH4ecKue yrieBoI0pOIbl 2
524 [TpupoHBIE HCTOYHUKH YTIIEBOJOPOJIOB U HX 3 1
' nepepaboTka
Hroro mo pazaeny 13
Pasznea 3. Kuciaopojacoaep:kaunue oprannieckue coeuHeHust
3.1 | Couptel. deHon 3
Aunpaeruapl. KapoonoBbie kucaoThl. CI0KHbBIE https://resh.edu.ru/subject/less
3.2 7 1
3UpHI on/6149/start/
3.3 | YrieBoasl 3 1
Hroro no pazgeny 13
Pa3znea 4. A3oTconepskanye opraHnyecKkue coeIuHeHus
4.1 ‘ AMMHBI. AMUHOKHCIIOTHI. benku 3 ‘
Htoro no pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ‘
Wtoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC
KoauuecTBo yacoB 5
Ne . Mpakru Jata JIEKTPOHHBIE I (POBLIE
eMa ypoka KontpoabHbie odpa3oBaTejibHbIE
n/n Bcero AGOTLL yecKkue U3yYeHHst pecypest
P padoThI
[MpeamMeT opraHuYecKoi XMMUH, €€ BOSHUKHOBECHUE, https://resh.edu.ru/subject/le
1 1 04.09.2023
pa3BUTHE U 3HAUCHUE sson/6149/start/
2 Teopus CTPOCHHU: OPTAHMICCKAX COCMHEHNH A. M. 1 11.09.2023
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[Ipencrasnenue o KIacCUPUKALUKA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMarnyueckasi) u 1 18.09.2023
TPUBHATBHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1 25.09.2023
5 MeTaH 1 3TaH — MPOCTEUIITHE MPEACTABUTEITH 1 02.10.2023
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 09.10.2023
7 DTHIIEH ¥ TPOTIHIIEH — MPOCTEHUIIHE TTPEICTABUTEIN 1 16.10.2023
QJIKEHOB
[Tpaktuyeckas pabora Ne 1. «[loyueHue 3TUICHA U https://resh.edu.ru/subject/le
8 - 1 1 23.10.2023
H3yYEHHE €r0 CBOUCTBY sson/6149/start/
9 Ankaauensl. byraguen-1,3 u metmnOyraauen-1,3. 1 30.10.2023
[TosrydeHne CHHTETHUECKOTO KaydyyKa U PE3HHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHS,
10 TOMOJIOTUYECKHUH PpsJl. ATIETHUIICH — TPOCTEUITNI 1 13.11.2023
MPEJICTABUTEIb AIKHHOB
11 Borurcnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu 1 20.11.2023
12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 1 27.11.2023
I'eHeTHuecKkas CBsI3b YIIICBOIOPOJIOB, https://resh.edu.ru/subject/le
13 1 04.12.2023
MIPUHAISKANTUX K Pa3JIMYHBIM KJ1accaM sson/6149/start/
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MPUPOIHBII
14 ra3 ¥ MoIyTHble HeTSIHbIC ra3bl, HEPTh U MPOTYKTHI 1 11.12.2023

e€ mepepaboTKH
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IIpupoaHbIE ICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 ¥ MOIyTHbIC HEPTSIHBIC ra3bl, HEPTh U MPOTYKTHI 1 18.12.2023
e€ mepepaboTKn
16 KoHnTpomnpHas paboTa 1o pazieny «YTIeBOI0POIb 1 25.12.2023
17 [TpenenbHbIe 0JJHOATOMHBIC CIIUPTHI: METAHOJI U 1 15.01.2024 https://resh.edu.ru/subject/le
aTaHoj. BomopoHas cBsi3b sson/6149/start/
18 MHOroaTOMHBbIE€ COIUPTHI: STUICHIIIUKOJIb U TJIULEPUH 1 22.01.2024
19 ®deHo: CTPOCHHE MOJIEKYIIEL, busndeckue u 1 29 01.2024
XUMHUUYECKHE CBONCTBA, IPUMEHEHUE
20 Anpaerunipl: GOpMaNIbACTH U alleTAIbICTHA. AIIETOH 1 05.02.2024
OIIHOOCHOBHBIC TIPE/ICNIbHBIC KAPOOHOBBIC KHCIIOTHI: https://resh.edu.ru/subject/le
21 1 12.02.2024
MypaBbUHAsI U YKCYCHasI sson/6149/start/
29 Hpaxmqvecxaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 1 19.02.2024
YKCYCHOM KHUCJIOTBI»
23 CreapuHOBas ¥ OJICMHOBAsSI KUCIIOTHI, KaK 1 26.02.2024
MPEICTABUTEIN BBICIIUX KAPOOHOBBIX KUCIIOT
24 Mel1a Kak COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX 1 04.03.2024 https://resh.edu.ru/subject/le
MOIOILIIEE AEHCTBHE sson/6149/start/
o5 CrnoxHbIe 2(QUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX 1 11.03.2024
KHACIOT. [ MIposn3 cioKHbBIX 3pUpoB
26 JXKupsl: ruaposm3, IpuMeHeHne, OHOJIOrHYeCcKas poJib 1 18.03.2024 https://resh.edu.ru/subject/le
YKHPOB sson/6149/start/
7 YraeBosl: cocTaB, kiaccudukanus. Baxxueimme 1 01.04.2024
MPEJCTaBUTEINHN: TIIIOK03a, PpYyKTO3a, caxaposa
28 Kpaxman u 11esuos103a Kak IpupoIHBIC TIOJTUMEPHI 1 08.04.2024
29 KonTtposnpHas pabota o paszaeny 1 15.04.2024
«Kucnopocoaepxaniue OpraHu4ecKue CoeaUHEHHSD
30 AMUHBI: METUJIAMUH U aHUJINH 1 22.04.2024
AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHMYeCcKre https://resh.edu.ru/subject/le
31 1 29.04.2024
COEIUMHEHMS, UX OHOJorHYecKoe 3Hauenue. IlenTuasl sson/6149/start/
32 benku kak mpupoIHbIC BHICOKOMOJICKYIISIPHBIE 1 06.05.2024
COCIMHECHHUS
33 OCHOBHBIC TIOHSATHS XUMHU BHICOKOMOJICKYJISIPHBIX 1 13.05.2024

COEIMHEHUN
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OcCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX
coenuHeHui. Ilnactmaccsl, KaydykH, BOJIOKHA

20.05.2024

https://resh.edu.ru/subject/le
sson/6149/start/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus, 10 kinace/ IN'adbpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO «JIPODAY;
AxuunonepHoe obmiectBo «M3marenbcTBo «lIpocBemnenne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metonuueckoe mocodue — 6a3oBblii ypoBeHb» - M.: [Ipoda 2022
roJ.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011as XuMusl B TeCTax, 3aadax, ynpaxHeHusx. 11 kimace» — M.:
Hpoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHBIE U TPOBEPOYHBIE
paboThl K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas KHUTA 1T yIUTEIS.
Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHast KHUTA IS yIUTEISD).
Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensn, I[1.B.Pemetos, N.I.OctpoymoBa «3amgaun Mo XMMHUHU U CIIOCOOBI UX perieHus» - M.:
«dpodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kmacc noypounsie mwianbl o yueonuky O.C.I'abpuensna, I'.I".JIsicoBoi» -
Boarorpan» Yuurens 2018ron.

8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiaacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, N.I".octpoyMOB « XMMHUYECKHI SKCTIEPUMEHT B TiIkoJte 11 kmacey; - M.: [Ipoda. —
2019 roa. _

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

http://www.chemnet.ru T'azera «XuMus» ¥ CaiiT 111 yIuTeNs «5 My Ha YPOK XUMHH
http://him.1september.ru Eaunas xomtekuus L{OP: IIpenmeTHas KOICKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPUMEHTBI: XMMHS.
Koiutekuus Poccuiickoro o01ieo0pa3oBaTeIbHOro mopraia

http://experiment.edu.ru AJIXUMMK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast oaummnuaza MKOIbHHUKOB [0 XUMUHT
http://chem.rusolymp.ru Oprannueckast XMUMHsL: SIEKTPOHHBIN YIeOHHK [UIS CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHbIH yIeOHHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUIEK: XUMUS

http://www.chemistry.ru JlucraHunoHHas: OJTUMIIHAIA [T0 XMMHUH: TEIEKOMMYHHKAITHOHHBIN
00pa3oBaTeNbHBIN IPOEKT






