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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBbl CPEIHErO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XHMHH, K ONPEIEICHHUI0 o00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHU K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONINM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroUIMXcsS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4YeHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHON XKHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOM KyabTypbl. OHAa BHOCHT CBOW BKJIAI B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTABa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCTbl0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, 3HEPreTHYECKOM, MHUIIEBON, 3KOJIOIMYECKOM O€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa o0ecreyrBaeT BO3MOXHOCTh PAcCMOTPEHHsI BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs TEOPETUUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE MEePUOJNYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJIOJOTMUECKUX TO3UIIMMI,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3W XUMHU C JAPYTMMH HayKaMH, PAacKphIBalOT €€ pOJb B TO3HABATECIILHOW W
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpOoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3y4EHHS] OPUEHTHPOBAHO Ha (GOPMUPOBAHHE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHUTAHHS, PAa3BUTHS W COLUANIM3AIMU  OOYJAIOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: PEIICHHS TPoOieM, MOUCKa, aHaTu3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATeIbHOCTU YEeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOMUMBIX IS TPHOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUHW U CIOCOOOB JESTEIBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHuEM TMpaBuwil 0e301acHOro
oOpalieHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTUKA IeJIeH U 3a]a4 U3y4eHUs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCA TPEINOYTECHUE MPAKTUICCKOW KOMIIOHEHTE COJIepKaHus oOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN W NMPUMEHCHUS WX B PEATBLHOW YKU3HU JUIS PEIICHHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MPUOOPETAIOT TaKue 1eNIN U 3aa4uu, KakK:

aganTamus  OOy4yarolmMXCsi K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
(dbopMHUpOBaHHE HWHTEIVIEKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI IKOJIOTUYECKOI O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuaronuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUA IO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS ACCOLUATUBHOTO U JIOTMYECKOTO MBIIIJICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, €€ BaXHOW pOJIM B  pEIIEHWH TJI00ANbHBIX  MpOOJNeM  PalMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)KE MPHOOPETEHUS OIbITa UCTIOIb30BAHUS MOTYYCHHBIX 3HAHUM NIl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO1iee YnCIIO YacoB, OTBEACHHBIX I M3YYCHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctarisier 136 gacos: B 10 kmacce — 68 gacoB (2 yaca B Henenio), B 11
Kiacce — 68 yacoB (2 yaca B HEETIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TOJIYYCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIE mMOJOXEeHUs. CTpyKTypHBIE (GOPMYIBl OpPraHMYEeCKUX BemiecTB. [omomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kjmaccupuKalMK  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cUCTeMaTH4ecKas)) U TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIPEACTaBUTENCH KJIACCOB OPTraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METObl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAONIOJICHHWE ¢ ONHCAaHWE JEMOHCTPAIIMOHHBIX OMNBITOB IO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTaBUTENN aJIKaHOB: (pu3Mueckue M XUMHYECKHE CBOMCTBA (peakluMM 3aMelleHus u
TOpEeHUs ), HaX0XkACHNUE B IPUPOJIe, MOTYYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIIEHUS U TIOJMMEpHU3allii), IOJydeHHE U TPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTENIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJY4YeHHWE M TPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTaTUTHUECKUi), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, koJulekunu «HegTb» u «Yrolb», MOJeNMpoOBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOJIHBIX, IMPOBEACHUE MNPAKTUYECKON pPabOThI:
MOJTYy4YEHHUE 3TUIICEHA U U3yYEHUE €TI0 CBOWCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM IPOJTYKTOB PEAKIIUH).

Kuciopoacoaep:kaiue opraHudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTBI. METaHON M STAHON: CTpPOEHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaJIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHbie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHBIE CHOHPTHL. OTHICHTJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAIAaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUpTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHue riaulepuHa U
ATHIICHTJTUKOJISL.

@deHoNI: CTpOCHHWE MOJEKYIbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbpl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XAMUYECKHE CBOMCTBAa (PEaKlUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTy4YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHUCJIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJACHHE B NPHPOJC,
pUMeHeHue, buonoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noiumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaia (THIpoIu3, KaYeCTBEHHAs PEaKIs C HOJO0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcugom Mmenu(ll)), ampaernmoB (oxucieHue
aMMHauYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYeCcTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMy IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3zoTcoaeprkalye OpraHn4ecKue CoenHEHMS.

AMUHOKUCIOTBI Kak amMQoTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHble BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENTKOB: TUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HArpeBaHWH, LBETHHIE
peaxiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEHH S

OcCHOBHBIE TNOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKyilsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U MX MPEBpAIllEHUI: 03HAKOMIIEHUE C
o0pa3iaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, AaHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAONIO/EHUE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsM, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIIUE CPEACTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEenapaThl, MATEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMUMHNHN HA

bA30BOM YPOBHE CPE/IJHEI'O OBIIIEI'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOYYarOITUMUCS
MporpaMM cpejHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM TMOJIXOJAOM B CTPYKTYypE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero ooiero o0pazoBaHUs
BBIJIENICHBI CIIEAYIOIIHNE COCTABIISIONINE:

OCO3HaHHE O0YYAIOIIMMHCI POCCUHUCKON TI'pa)KIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHUIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM TUYHOCTH HAa OCHOBE KIIIOYEBBIX
[EHHOCTE! U UCTOPHUECKUX TPAAULINN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AEATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIW4Yue TPABOCO3HAHMS DKOJOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMera «XUMHUsSD JOCTUTAIOTCS B E€AUHCTBE
yu4eOHOM M BOCIUTATENLHOW JEATENHHOCTH B COOTBETCTBUHM C TYMAHHCTUYECKUMH,
COI[MOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMU M HJCAJIAMH  POCCHICKOTO
TpaXXIaHCKOTO O0O0IIecTBa, MPUHATHIMH B OOINECTBE HOPMAaMH U TPaBUJIAMH TOBEIACHHUS,



CIOCOOCTBYIONIUMHU TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJICHHUS
JUYHOCTH O0YJAFOIIHXCS.

JIM9HOCTHBIE PE3yabTaThl OCBOCHUS MpEaMeTa «XUMHUSD» OTPAXKAIT cPOPMUPOBAHHOCTH
OTbITAa TIO3HABATEIIBHOM ¥ TPAKTHYECKOW JESITeTbHOCTH OOYYAIOMIMXCS [0 peallu3alud
MPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHUSI:

OCO3HAHUS 00YJArOIIMMHCS CBOMX KOHCTUTYITMOHHBIX TIPAaB M 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPABOTIOPSIKY;

MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax W IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSITEILHOCTH TIPU CO3/IaHUU YUCOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MTO3HABATEBHBIX 33]1a9, BEITIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI JIPYTHX
MIPY aHATTN3€ PA3JINIHBIX BUJIOB YICOHOH JESATEIHPHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIICHHWS K HMCTOPUYECKOMY W HAyYHOMY HACIICJHIO0 OTCUSCTBEHHOU
XUMHH;

YBOXCHHsI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTHICCKOTO MPHUMECHCHHS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTIDKCHUS HAayKH €CTh pe3yibTaT JUTUTCIBHBIX HAOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTOMCKOB, TIOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ IMO3HABATCIIBHBIX MOTHBOB B IIOJIYUCHHH H TOCICAYIONIEM aHaJHM3e
WH(OPMAIIAHN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEUECTBEHHOM XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

MMOHUMAaHMs ILIEHHOCTeH 3J0poBOro M Oe30macHoro olpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, NMOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MMOHUMAaHMS LEHHOCTH TMpaBWJ WHAUBUAYAJBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3A0POBBIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTpPEeOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEAOBATEIbCKON JeATeIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHe€ B PEIICHUH MPAKTUYECKUX 3a/a4 COLMATbHOU
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAaKTUYECKOMY H3YYEHHI0 MpodecCHil pa3NuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpPUU OOpa30BaHUSA,
Oymymieit mpodeccuu U peaan3anui COOCTBEHHBIX KM3HEHHBIX MIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YeCcKOro BOCIIUTAHMS:



HKOJIOTUYECKHU 11eJIeCO00Pa3HOTr0 OTHOLIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

MOHUMAaHUS TII00aJBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM, BIUSHUS SIKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

0CO3HAHMS HEOOXOIUMOCTH MCIOIb30BAHUS TOCTH)KEHUH XUMHHU JJIsI PELICHHS BOTIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPHUATHUS JEHUCTBHM, NMPUHOCIIIMX BPEA OKPYKAKOIIEH NPUPOIAHOU cpene,
YMEHHSI IIPOrHO3UPOBAaTh HEOIArONPUSATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Musl PA3BUTOIO DSKOJOTMYECKOTO MBIIUICHUS, OSKOJOTMYECKONW KYJIbTYPBI, OIbITA
NEATEIbHOCTH  JKOJOTMYECKOM HANpPaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMAIBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJEOJIOTUH XeMOpoOuu;

7) HEHHOCTH HAY4YHOI'0 IO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTUKH;

MOHUMAaHMs cHenupUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B NMO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEHW M
pelIeHny mpodiieM COXpaHEHUs PUPOJTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHUM JJI COBPEMEHHOM UMBUIIM3ALUU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEHICHUH II00abHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBO,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreueHny YCIOBHUM YCHENIHOTO TPya U SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTro YjieHa
00111eCcTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HAHUA,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHHUS SBJICHUNM OKPYXKAIOUIETO MHpa U MPOUCXOAALIMX B HEM H3MEHEHUH,
YMEHHS JieJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pelIeHUs TpodiieM
B peaJbHbIX KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM A TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY T[IOJyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEeOHOCTAMHU;

uHTEpeca K OCOOEHHOCTAM Tpylda B pa3nuuHbIX cdepax mnpodeccHoHaTbHON
NEeSTENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO mpenMmera «XHMHUS» Ha ypOBHE
cpeaHero o0riero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIUXCS MEXAUCIHUIUTMHAPHBIE
(MeXTpeaMeTHbIe) OOIIEHayIHbIE TOHSATHSI, OTPAXKAIOIINE [IETOCTHOCTh HAYYHO ! KapTUHBI MHpa
U Crenr(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEPTUsl, SBJCHHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPUHLMUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOTIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yYHUBEpCallbHble ~ ydeOHble  jAedcTBHs  (TMO3HABaTeNbHBIE,  KOMMYHUKATHUBHBIC,
perynatuBHble), oOecreunBaromue (HOpMHpPOBaHME  (YHKIHMOHAIBHONH TPaMOTHOCTH |
COILIMATILHOM KOMITETEHIIH 00Y4atoIuXCs;



CIOCOOHOCTh  OOYYaIOIIMXCSl ~ HCIIOJIb30BaTh  OCBOCHHBIE  MEXIMCLUUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAaHUS W YHHBEpCaJlbHbIe y4yeOHbIE MACHCTBUS B IIO3HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUAMHU.

OgiaieHne YHUBEPCATbHBIMHU Y4eOHbIMU N03HABATEIbLHBIMH A€l CTBUSIMU:

1) 6a30oBble JJOTHYECKHUE e CTBHS:

CaMOCTOSITEIbHO  (POPMYIHPOBATh M AaKTYaJM3WPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeNeNATh LEeNH MACATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTATHI ICATEILHOCTH C MOCTABJICHHBIMH IEJISIMU;

WCTIONh30BaTh TPH OCBOCHHHM 3HAHWHA MPUEMBI JOTHYECKOTO MBIIUICHUS — BBIIEIATH
XapakTepHble TMPHU3HAKH TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB ¥ SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JITS KIIACCH(PUKALINY BEIIECTB U XUMUYECKUAX PEAKIIHA;

YCTaHaBJIMBATh IPUIHHHO-CJIE/ICTBEHHBIE CBS3H MEXK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOWTH JIOTUYECKHE pACCYKICHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMaTPUBAEMBIX SBICHHSX, (GOpPMyTHpOBaATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSATH B TpOIecce MO3HAHMS, UCIOIb3yeMble B XUMUH CHMBOJMUYECKHE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITFHBIE MPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMyla, YpaBHCHHE XHMHUYECKOW peaknud — TpU pelIeHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BaHHBIE MOJCTHHBIC TPEICTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUil.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi;

dbopMmynupoBaTh LETHM M 33JaYd  HUCCIEJOBAHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BIIQJIETh HAaBBIKAMHM CAMOCTOSITENIFHOTO IUIAHUPOBAHUS M TPOBEICHHS YYCHHUECKUX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTHU PE3YJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ T0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3IUYHBIE METOJbl IpPU TOUCKE M OTOOpe
uHbopManny, He0OX0AUMOI JUIs BBIMOJIHEHHUS YU4EOHBIX 33/1a4 ONPEeIEHHOTO TUIIA;

pUOOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMY MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3BIK B KauyecTBE CpeAcTBa NpU padoTe C XUMHUYECKOU
uHpopManuell: NPUMEHATh MEXIpeaAMeTHbIe ((pU3UUYEeCKue W MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, POPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;



HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.

OBiageHne yHMBepPCAJIbHBIMM KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO BBITIOJTHEHUS
MPEVI0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEIbHOU JESTENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW pabdoThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMpoekTa ¥ (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUS MO3UIIMIA B X0/1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OBiaeHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3a/add, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeaaraéMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEW JIEATEJIbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOLIEHKH.

IHNPEJMETHBIE PE3YJIBTATBI
10 KJTIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYyHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAst 000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJSpHbIE 00BEM, yYIIEpPOOHBIH  CKeJerT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHYeCKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKAllle B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BAaHUH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

c(hOpPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITUCAHUU COCTaBA, CTPOCHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OpPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN



(yrneBonoposipl, KUCJIOPOJ M A30TCOAEpXAILKUE COEIAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCJMHEHUs), JaBaTh MM Has3BaHHMA N0 cucremarndeckoid Homenkinatype (IUPAC), a rtakxe
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIECTB (3TUJIEH, MPOIMIIEH,
alleTWICH, STHJICHIJIMKOJb, TJIHMIEPUH, (eHOod, (GopManbAerui, arneTaibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsl KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOK03a, (PyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACNATh BHUABI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTtaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKIYy HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX peakUuil ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMAHBIA Ta3, Yroip), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS [0 XUMHYECKUM YpaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSA, MCIOJIB3YEMBIX B XHMUU TpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUHN
(mabmroieHne, W3MEpEHHe, OKCICPUMEHT, MOJICIUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHBIX CUTYALUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IPaBUia MOJIB30BAaHUS XMUMUYECKON MOCYIOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe IpaBuUiia OOpAIEHUs C BEIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMU 1O BBIIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBIIOJHATH XUMUYECKUH 3KCIIEPUMEHT
(mpeBpaleHus OpraHUYeCKUX BEILECTB IIPU HAarpeBaHUU, MOJTY4YEHUE 3TUIIEHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypauus OElKOB IpHU
HarpeBaHMH, I[BETHbIE PEaKIMU OEIKOB) B COOTBETCTBUM C IPAaBHJIAMM TEXHUKU O€3011aCHOCTH
pU 00pallleHu! C BEIIEeCTBAMH M J1a00OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMUYECKOT0 SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUil u
(GbopMynHUpoBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3MPOBATH XMUMMYECKYI HH(OpMaluio,
MI0JIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopManuu, IHTepHeT U 1pyrux);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOM JEATENBHOCTH B IIENSAX COXPAHEHMsS CBOETO 3JI0POBbS U
OKpPY’KaIOIllel MPUPOIHOMN Cpenbl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTPENCIEHHBIX OpPraHUYECKUX BeUIeCTB, NMOHMMas cMbici mnokaszarens [I/IK, moscHats Ha
IIPUMEpPAX CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3/ECHCTBHS HAa OPraHU3M
YEJI0BEKA;

JUIsl OOY4YaloIIMXCSl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370pPOBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIL  CHenbIX M cAa0OBHIAIMIMX OOYYAIOUIUXCSA: YMEHHE HCIOJb30BaTh pPelbeHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
pa3aeoB U TeM KonTpoubnsbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
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pecypchl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU

11

[Ipenmer
OPraHNu4eCcKou
xumun. Teopus
CTPOEHHMSI OPTaHU
YECKUX
coequHeHn A.
M. bytiepoBa
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2.1
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aJIKaHbI

2.2
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2.3
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yTJ€BOI0POIbI

2.4
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23
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3.1
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6

1

3.2
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Hroro no pazgeny 27

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

AMUHBI.
4.1 AMWHOKHCIIOTEHL. 10 1
benku
Wroro mo pazueny 10
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
[Tmactmaccsl.
5.1 Kayuykun. 3 1
Bonokna
Hroro mo pazueny 3
OBILEE
KOJIMYECTBO YACOB 68 5
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KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

10 KITIACC
Ne i/ Tema ypoka KOTMHCCTBO | M an dakr
yacos

1 [Ipenmer opraHndecKoOr XUMUH, €€ 1 04.09
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHMst OpraHu4EeCKUX 1

2 coenuHenuit A. M. Byrneposa, eé 09.09
OCHOBHBI€ I0JIOKEHUS
[IpakTnueckas padora Nel 1

3 «KauecTBeHHOE OmpeseneHue yriepoaa, 11.09
BOJIOPO/JIa M XJIOpa B OPraHU4ECKHUX
BEIECTBAX»

4 CocrosiHuE AIEKTPOHOB B aTOME. 1 16.09

5 DneKTpOHHas MPUPOJIa XUMUYECKUX 1 18.09
CBsI3€M B OPraHU4eCKUX COCTUHEHUSX.
[IpencraBnenue o Kinaccuuxanuu 1

6 opraHuueckux BemiectB. Homenkiarypa 23.00
(cucTemaTuyeckas) U TpPUBUATIBHBIC '
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
O6o06maromuii ypok no teme «Teopus 1

7 XMUMHUYECKOTO CTPOEHUSI OPraHU4YeCKHX 25 09
coenuHenui. [Ipupoaa XumMmudecknx
CBSA3EI».
AJIKaHBI: COCTaB U CTPOCHHUE. 1 30.09
I'oMosioru 1 U30Mephl ATKAHOB. 1 02.10

10 MertaH u 3TaH — OpocTeuIme 1 07.10
MIPEICTaBUTENIH aJIKaHOB
Pemenue pacueTHbIX 3a7a4 Ha BBIBO/T 1

11 (hopMyITbl OPraHUYECKOTO BEIECTBA O 09.10
MacCOBOM JI0JIe XUMUYECKOTO JIEMEHTA.
Pemenue pacueTHbIX 3a7a4 Ha BBIBO/T 1

12 (hopMyIbl OPraHUYECKOTO BEIIECTBA MO 14.10
IIPOJTyKTaM CTOpPaHUsI.

13 AJKeHBI: COCTaB ¥ CTPOEHUE, CBOMCTBA 1 16.10

14 ITony4yenue, CBOMCTBA U IPUMEHEHUE 1 2110
AJIKCHOB

15 KonTtponpHas pabota 3a 1 yeTBepTh 1 23.10
[IpakTtuyeckas padora Ne 2. 1

16 «IlonmydeHune 3TUIEHA U U3YYECHUE €TO 06.11

CBOWCTBY




17 AnKagueHsl. 11.11
AJIKMHBI: cOCTaB U 0COOEHHOCTH
CTPOCHHS, TOMOJIOTHUECKUH PSII.

18 P [eCiiH p 13.11
AneruiieH — npocTteimmit
MIPEJICTAaBUTENb AJTKHHOB
Brerunciaenus 1o ypaBHEHHIO

19 A 18.11
XUMHYECKON PEeaKIIuH
Oo6o06maromuii ypok 1o Teme

20 «HemnpenenbHble yriaeBoA0POIbL: 20.11
aJIKEHBI, aJIKAIUEHBI U aJIKUHBDY.
ApeHbl: 0eH301 U TOJIyoJI. TOKCHYHOCTH

21 p 4 25.11
apeHOB

22 CsoiicTBa OeH301a 1 €70 TOMOJIOTOB. 27.11

93 I'eneTnueckas CBS3b YTIEBOAOPOIOB, 02.12
MPUHAUICKANTUX K Pa3IMIHBIM Ki1accaM '
[TpupoIHbIE NCTOYHUKH YTJIEBOIOPOJIOB:
MIPUPOIHBIN a3 U HOIIyTHBIE HEDTAHBIE

24 PHp yTHEIE HOh 04.12
ra3bl, He()Th ¥ TIPOJTYKTHI €€
nepepadboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB:
MPUPOIHBIHN a3 U HOMYTHBIE HEDTIHLIE

25 pYp yrHbie Hed 09.12
rasbl, He)Th U TIPOIYKTHI €€
nepepaboTKu
Kourpoasaas pabora 110 paszuein

26 P P pasiery 11.12
«YTIEBOIOPOABDY
IIpenenbuble 0JHOATOMHEIE CITUPTHI:

27 P P 16.12
METaHOJ ¥ 3TaHo1. BogopoaHas cBs3b
[Tosnydyenune, XUMHUYECKUE CBOMCTBA U

28 MIPUMEHEHHE OJJHOATOMHBIX MPECIIbHBIX 18.12
CIIUPTOB.
MHOroaToMHBIE CIIUPTHI:

29 P 23.12
STUJICHTJIMKOJIb U TJIMLECPUH

30 KontponbHas padoTa 3a 2 4eTBEpTh 25.12
@DeHOoI: CTPOCHUE MOJICKYJIBI,

31 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA, 13.01
MIPUMEHEHHE

32 Peuienne pacueTHbIX 33124 15.01
Anpaeruasl: hopMaibaerua U

33 $op 20.01
aneTanpIerun. AneTod

34 CBoiicTBa U IPUMEHEHHUE AJIbJIETUIOB. 22.01
OIHOOCHOBHEIE IIPEIEIILHBIE

35 8 pedt 27.01

Kap6OHOBLIe KHCJIOTBI: MYpaBbUHAA U




yKCyCHast

XHUMHYECKUE CBOWCTBA U IPUMEHEHUE 1

36 OJTHOOCHOBHBIX TPEJICIIbHBIX 29.01
KapOOHOBBIX KHUCJIOT

37 [IpakTnueckas pa6f)Ta Ne 3. «CnoiicTBa 1 03.02
pacTBOpa yKCYCHOM KHCIIOTBI
[Ipaktuyeckas padora Ne 4 «Pemenue 1

38 IKCIIEPUMEHTAIBHBIX 33724 Ha 05.02
pacro3HaBaHUE OPraHUICCKUX
BEIIECTBY.
CreapuHOBasi 1 OJICMHOBAsT KUCIIOTHI, 1

39 KaK MPEJACTaBUTEIN BBICIITUX 10.02
KapOOHOBBIX KUCIIOT

40 MpUia Kak coyu BI)ICIHI/I\)'( KapOOHOBBIX 1 12.02
KHCJIOT, UX MOIOIIEee JICHCTBUE
CrnosxHbie 3(QUPHI KaK MPOU3BO/THBIC 1

41 KapOOHOBBIX KUCIOT. [ 'naponns 17.02
CJIOKHBIX 3(hUpPOB
Kupsl: THAPOIN3, PUMEHEHHE, 1

42 19.02
Ouosoruueckas poJib KUpPOB
O06o0maronuii ypok 1mo Teme 1

43 «Kucnopopconepxaiye opraHiuecKue 24.02
COEIMHEHUS
VYrneBopl: cocTaB, KiaccupuKarius. 1

44 Baxneiimme npeacTaBuTeNu: TIIIOK03a, 26.02
bpykTo3a, caxaposa

45 Onurocaxapunel. Caxaposa. 1 03.03

46 [Momucaxapuasl. Kpaxman. [emmtonosa 1 05.03

47 AMMWHBI: METHJIAMUH U aHUJIUH 1 10.03
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE 1

48 OPraHUYECKHUE COCTUHEHUS, UX 12.03
Oouonoruueckoe 3Hadenue. [lenTuabt

49 benku kak mpupoHbIe 1 17.03
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

50 KonTponpHas pabota 3a 3 yeTBepTh 1 19.03

51 A3oTcoaepkaline reTepourKInYecKue 1 3103
COEIMHEHUS

59 OcHOBHbBIE IOHATUS XUMHH ) 1 02.04
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OcCHOBHBIE METOJIBI CHHTE3a 1

53 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUMN. 07.04

HHaCTMaCCLI, Kay4yKH, BOJIOKHA




o4 HyxknenHoBbIE KHCTIOTBI 1 09.04

95 XUMUS U 3J0pOBbE YEIOBEKA 1 14.04
O0600mmarmuil ypok 1o Teme 1

56 «A30TCcoaepxaIIre OpraHuuecKue 16.04
COCIIMHEHUS

o7 CuHTeTH4ECKHE MOJTUMEPHI 1 21.04

58 KonneHcanmoHHbIE IOJIMMEPBI. 1 23.04
[IenomnacTel.

59 HatypanbHblil kKayayk 1 28.04

60 CunTeTHYeCcKHe KaydyKd 1 30.04

61 CuHTEeTHYECKHE BOJIOKHA 1 05.05

62 [IpakTnueckas padota Ne5 1 07.05
«Pacro3HaBaHue macTMacc ¥ BOJIOKOH»

63 Oprannyeckast XUMUs1, 9E€ITOBEK U 1 12.05
pHUpoIA.

64 O06o0maronuii ypok 1mo teme «Xumus 1 14.05
MIOJIMMEPOBY

65 Pemrenne TGCTOBHX 3aJ1a4 1o Kypcy 1 19.05
OpraHUYeCcKON XUMHH

66 Pemenue 3aga4 no Kypcy opraHm4eckoiu 1 2105
XUMHH

67 KonTtponpras padota 3a kype 10 kmacca 1 26.05
HroroBslii ypok 1o Kypc 10 1

68 TOTOBBIN YPOK MO KYpCYy XUMHUU 28.05
KJjlacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME










