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MNOSACHUTEJIBHASA 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
[IpaButenbctBa 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
€CTECTBEHHO-HAYYHOU KAapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

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
CTENeHW OTHAETCS TPEANOYTCHUE TMPAKTHYECKONM KOMIIOHEHTE COJIepkKaHUsl O0OydeHws,
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
MPaKTUYECKHUX 3a]1a4.

B cBs3u ¢ »TMM TpW u3ydeHMH TpenMera «XUMHUS» JOMHUHUPYIONIEEe 3HAYCHHE
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
HAa OpraHM3M 4YelOoBeKa W TNPUPOJIHYIO Cpely; pPa3BUTHUE IO3HABATEIbHBIX HMHTEPECOB,
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUarOMIMXCsl: CIOCOOHOCTH CaMOCTOSITEIBHO
puoOpeTaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTIMH,
HCII0JIb30BAaTh COBpEeMEHHbIe NH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl IOMCKA U aHAIU3a y4eOHOU U
HAyYHO-TIONMYJISPHON HMH(OPMALIMU XUMHUYECKOTO cojAepkKaHus; (GOopMHUpOBaHHE U Pa3BUTHE Y
oOyuaronuxcs acCOMAaTUBHOTO M JOTMYECKOTO MBIIUICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU H
MIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHHM, €€ BaXHOW pOJIM B  pEIIEHUH TJI00aJbHBIX MPOOJIEM  PAIMOHATBLHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXKE€ MPUOOPETEHHS OMbITa UCIOJIL30BAHUS MOJYYEHHBIX 3HAHUHN Ui MPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIoO 4acoB, OTBEAEHHBIX I M3y4eHUs XUMUHU, Ha 0a30BOM ypOBHE CpEIHEro
obmrero obpazoBanus, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 yac B Hexmemio), B 11
knacce — 34 vaca (1 gac B HeJento).



Mecrto yueOHoro npeamera ouosorus B yuedonom miane OOII (OOO)

B cootBerctBUM ¢ DepepanbHBIM TOCYAAPCTBEHHBIM O00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOTO 00111ero 00pa3oBaHus y4eOHBIN MpeIMeT OUOJIOTHS BXOJWUT B MPEIMETHYIO 00JIaCTh
U SIBJISIETCS 00S3aTEIBHBIM JUTSI U3YUEHHUSL.

VY4eOHbIM IUTAHOM Ha HM3ydeHHE Ha3BaHHE MpeaMeTra oTBoauTcs 68 uacoB: B 10

kiacce — 34 vaca (1 yac B Heneno), B 11 kiacce — 34 yaca (1 yac B Hezienio).

IIpenmer Kaaccel /k0J1-BO 4acoB
(B Hemes10/T0/1)

10 xitace 11 knacc
Hasgauue 1/34 1/34

JleaTenbHOCTh YYUTENSI C YYETOM IPOTPAMMBI BOCTIUTAHHS:

0 npuBiekarb BHUMaHHE OOy4aromMxcsi K oOcykaaeMoil Ha ypoke uH(popMaluu,
aKTHBU3AIM TO3HABATEIBHON ESITETLHOCTH 00yJaroIerocs;

0 ycranaBiIMBaTh JOBEPUTENBHBIC OTHOUICHHUS MEXIY YUUTEIEM U OO0YJarONIIMHUCS,
CTMOCOOCTBYIOIIHME TO3UTHBHOMY BOCHPHUSTHIO TPEOOBAHHN U MPOCHO YUUTEIIS;

o MoOYX/1aTh OOYyJaroOmMXCsl COONII0aTh HA YPOKE TMPUHIUIBI  y4eOHOH
JMCIUTUTAHBI X CAMOOPTaHU3aIHH;

0 wHHUnuupoBaTh OoOyyarolUXcs K OOCYXKIEHHIO, BBICKa3bIBAHUIO CBOEr0 MHEHUS,
BBIPAOOTKE CBOETO OTHOIIEHHUS TIO TMOBOJY IMOJIy4aeMONl Ha YPOKE COIMAIbHO-
3HAYMMOU MH(POPMAIINK;

0 BbICKa3bIBaTh CBOM MHTEpPEC K YBJICUEHHUSM, MeUTaM, >KH3HEHHBIM ILIaHaM,
npoosieMaM JieTel B KOHTEKCTE COJIEpKaHus Y4eOHOTo mpeaMeTa OMOoJIOTHS;

0 mnpuBieys BHUMaHHE 00YYAIOMUXCS K TYMaHUTAPHBIM IMPoOJieMaM O0IIeCTBa;

MIPOEKTUPOBATh CUTYaLlUU U COOBITUS



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrtieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccuukalMu — OpraHmdeckux  BemecTB.  Homenknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKMU psaa. MeTaH W 3TaH — MpoCTeHIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noaumepusanun). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUS, TaIOTeHUPOBAHUS, TUAPATAIIUHN, TOPEHUS), TOJIyYEHUE U IIPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaKyuu 2aio2eHUpoO8anus U HUMpOBAaHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CnocoObl niepepabOTKH He(TH: TMEperoHkKa, KPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB M UX IMPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYecTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN M O3TaHON: CTpOeHHe, (U3NYecKue u
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKONb W TIUIEPUH: CTpoeHHe, (uzndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOEHHE MOJIEKYJbl, (PU3MYECKHME M XUMUYECKUE CBOHCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOThI. MypaBbuHasi U YKCYCHasl KMCJIOTBHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBiIeHHE, OpoXKEHHE TIIIOKO3bl), HAxXOXJIEHHE B MPHUPOJE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKcriepUMEHTANIbHbIE METOJbl M3YYEHHs BEIIECTB M MX MPEBpallCHUil: MPOBEICHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcugom menu(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIMWYECTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Duznueckue W
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHSTHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



DKClepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BEUIECTB U MX IPEBPAIICHMI: O3HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHHTE3, KIaCCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BelIeCTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MATEpHaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHU4ecKui dmeMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULATENbHOCT. CTeneHb OKUCIIeHUs. FIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucreMax. MicTuHHBIE U KOJTOMAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKHUX BEIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCcaM.

Xumuyeckass peakius. Krnaccudukanus XUMUYECKMX peakIMii B HEOPraHW4ecKol Hu
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIUAIONIME HA COCTOSHME XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCHEpUMEHTAIbHBIE METOJIbl M3yY€HHUs BEHIECTB M MX IPEBpALICHUN: JEMOHCTpPALIMS
tabmun, «llepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenpaeneeBay, u3ydeHHE
MOJIEJIe KPUCTAJUIMYECKUX peHmETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIMOHHBIX U
a0b0paTOPHBIX OIBITOB (Pa3joKEeHHE IEPOKCHAa BOJIOPOAA B MPHCYTCTBHHM KaTaliu3aTopa,
OTIpe/IeJICHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUECKHUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxenune HemeramioB B Ilepuoanyeckoin cucTeME XMMHUYECKUX
anementoB JI. . MenneneeBa W OCOOCHHOCTHM CTpOEHHUs aToMoOB. (DU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia M KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAMNX KUCIIOT, BOJOPOHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcCoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aToMOB MeTayioB. Oomiue
¢duzudeckue coiicTBa MeTaioB. CIIaBBI METALUIOB. DJIEKTPOXUMHYCCKUN DSl HaNPSHKECHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKClepUMEHTANIbHBIE METOJbl H3YYEHUS BEIIECTB M MX MPEeBpalICHUI: H3ydeHHE
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozeiicTBUE TUIPOKCHIA ATIOMUHHUSA C PacTBOpaAMHU KHUCIOT U IIeJ0Yell, KauyeCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid o0bEMY OJHOTO U3 YyYacTBYIOIIMX B PEAKIUU BEIIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pazBuTuM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEHIECTB U XUMHYECKHX
peaKkiuu.

[IpencraBnennss 00 OOMMX HAayYHBIX TPUHIHUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHUIEeCKHe U MUHEPATbHbIC yI0OpEHMSI.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3EH MPU U3YyYCHHH OOIIel W HEOPraHWYeCKOW XUMHH B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,



TaK W MOHSTUM, SBJISIFOIIUXCS CUCTEMHBIMH JIJIsl OTJICABHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTeCTBCHHO-HAYYHbIC TOHSTHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHalM3,  CHUHTE3,  KIacCHU(HUKaIus,  IMEePHOAMYHOCTh,  HAOIMIOACHHE,  DKCIICPUMEHT,
MO/ICIUPOBAHUE, U3MEPECHUE, SBJICHHE.

dusnka: Marepus, SHEPrusi, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUYCCKUN ypPOBEHB, BEIIECTBO, TEIIO, 00BEM, arperatoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIICMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHEpaITBI, TOPHBIC TIOPOJIBI, ITOJIC3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHnomnorus: XUMUYECKast MIPOMBIIIJIEHHOCTb, METaJLUTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIBCKOXO3SICTBEHHOE MIPOU3BO/ICTBO, MUIeBas
MPOMBIIIJICHHOCTh, (papMalieBTUYECKas MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETUYECKUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTePUANIOB, SJEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA [TPOI'PAMMEBI 110 XUMKW HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOy4YarOUIUMUCS
MporpaMM CpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM).
HayuHo-meToanueckoit 0oCHOBOI Al pa3pabOTKU MJIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS IPOrpaMM
cpenHero oOuiero 00pa3oBaHus SABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBercTBUM € CHCTEMHO-/EATEIHHOCTHBIM IMOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
Pe3yIbTaTOB OCBOCHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEAHEr0 00Iero o0pa3oBaHus BblIEICHBI
CJIEYIOIIHE COCTABIIAIOIINE:

OCO3HAHHE OO0YYaIOIIUMUCA POCCHMCKOM TpakJaHCKON HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJCHUU JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAIAUILIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4aroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JEsTENBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPUCYIIUMHU [EJIOCTHOM CHCTEME XHMHYECKOTo
00paszoBaHUs;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTHUECKON KyIbTYphl M CIOCOOHOCTH CTAaBUTH LIETH U CTPOUTH
YKU3HEHHBIC [IIaHBbI.

JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHSI MpeAMeTa «XUMHUSD» JTIOCTUTAI0TCA B €MHCTBE y4eOHOU
U BOCHUTATENBHOW NEATEIBHOCTH B COOTBETCTBHH C T'YMaHUCTUYECKHUMH, COLUOKYIbTYPHBIMU,
JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJ€AJIaMU POCCHUICKOTO TIpa)KAaHCKOro o0OIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMH W TMpaBUJIAMH TOBEACHHUS, CHOCOOCTBYIOIIMMH MpoIleccam
CaMOTIO3HAHUs, CAMOPAa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JJMYHOCTH 00YUaIOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpaxaloT CPOPMUPOBAHHOCTH
OTIbITa TI03HABATEIFHOM U MPAKTHYECKOH JeATEIbHOCTH 00yJarOMMUXCs TI0 peanu3aliy NPUHITHIX B
oO11ecTBe IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMSA

OCO3HAHHUs OOYYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOTIOPSAKY;



IIPEJICTABICHUSI O COLMAIBHBIX HOPMax M TMpaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBHOCTH NPU CO3/IaHUHM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUH XUMHUECKUX KCTIEPHUMEHTOB;

CMOCOOHOCTH MOHKMMATh M MPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U apTyMEHTHI IPYruX
[IPU aHAJIM3E PA3JIMYHBIX BUJIOB YUCOHOH 1S TENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJI€UI0 OTEYECTBEHHON XUMUU;

YBa)KEHMsI K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO AOCTHXKEHUSI HAYKU €CTh Pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUN, KPOTIOTIMBBIX
AKCHEPUMEHTAIbHBIX [IOUCKOB, IOCTOSIHHOTO TPY/la YUEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIHHBIX MOTHBOB B IOJIyYCHHH U TIOCIEAYIONIEM aHaIn3e HHPOPMALUU
0 MEPEIOBbIX JOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMM, CBS3aHHbBIE C XMMHUYECKUMHU SIBICHUSIMH, U MPUHUMATh
OCO3HAHHBIE PelIeHUs, OPUEHTHPYACh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJEHUE M IIOCTYIIKM CBOMX TOBApHUILEW C MO3ULIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHMs 1IEHHOCTeH 310poBOr0 M Oe3omacHOro oobpa3a >KH3HH, HEO0OXOJIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOIr0IeHNs TIPaBUII OE30TIaCHOTO OOpaIeHs C BEIIECTBAMHU B OBITY, TTOBCETHEBHOMN KU3HHU
U B TPYJIOBOM JEATEIBHOCTH;

MIOHMMAaHUS [IEHHOCTU MPABUJI MHIMBUAYAJIBHOIO U KOJUIEKTUBHOIO O€30M1aCHOIO NMOBEACHUS
B CUTYallUSAX, YTPOXKAIOIIUX 3J0POBBIO U )KM3HHU JIOJIEH;

OCO3HAHMs MOCIECICTBUM W HENPUITUS BPEIHbIX NPUBBIYEK (YNOTPEOJCHHs aJIKOIroJs,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  Y4eOHO-UCCIENOBATEIbCKOM  JEATENbHOCTH,
0OI11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U APYrUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHO€ Yy4YaCTHE€ B PpEIICHUU MPAKTHYECKUX 3a4ad COLMAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHUI0 MPoQecCcuil pa3aIMyHOro poja, B TOM YUCIIe HA OCHOBE
IIPUMEHEHMsI IPEIMETHBIX 3HAaHUH 110 XUMUMY;

YBaKEHUS K TPYLY, JIOASIM TPYAa U pe3ysibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBMIyalbHON TpaekTOpuM oOpa3oBaHus, Oynymien
npodeccuy M peaau3alyu cOOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTEH K XMMMHU, MHTEPECOB U MOTpeOHOCTEN 00I11ecTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKU 11€JI€CO00Pa3HOro OTHOUIEHHUS K HPUPOJE, KaK MCTOYHHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUs TJI00aJBHOIO XapakTepa 3KOJIOIMYECKMX HpoOJeM, BIUSHUS 3KOHOMUYECKHUX
IIPOLIECCOB HAa COCTOSIHUE TIPUPOIHON U COLUAIbHON CPE/IBL;

0CO3HaHMUA HEOOXOJUMOCTH MCIIOJIb30BAaHUs JOCTHKEHUH XHUMMM JJsl PELIeHHs BOIPOCOB
palMOHaIbHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPHUATHS JEUCTBHI, NPUHOCSIIUX BpEd OKpPYKAKOLIEH INPUPOIHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTMUECKHE MOCIEACTBUS MpPEeIIpUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAIATh UX;



HaJIM4Yus Pa3BUTOTO 3KOJOTMYECKOTO MBIIIIEHHUS, 3KOJOTMYECKONH KYyJIbTYpbI, OIIbITA
JESITEIbHOCTH  JKOJIOTUYECKOM  HAIpaBJIE€HHOCTH, YMEHHUS  PYKOBOACTBOBAaTbCA MMM B
[I03HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAIbHON NMPAKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

MOHUMAaHMs CHeUU(PUKHM XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM IIEJIOCTHOIO NPEACTABIEHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUU ITPUPOJAHBIX 3aKOHOMEPHOCTEHN U pEIIEHUU
po0OJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOexx1€HHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJISI COBPEMEHHOM NMBWIM3AaIMU: B €€
I'YMaHUCTHYECKOW HANpaBJICHHOCTH W BaXHOW pOJIM B CO3JIaHMM HOBOW 0a3bl MaTepuanibHON
KYJIbTYpPbI, PEIIEHUH TJI00aNbHBIX MPOOJEM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPTeTUYECKOM, MUIIEBON M HKOJOTHYECKON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCHEIIHOTO TPY/AA U SKOJIOTHMUYECKU KOM(OPTHOM KU3HU KaXKJOTr0 WieHa OOIIecTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH: TOHUMAaHMsS  CYHIHOCTH METOJOB  IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMmble 3HAHUSA IS
aHaJln3a U 0ObSICHEHHUS SIBIICHUN OKPY)KAIOLEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 00OCHOBAHHBIE 3aKIIOYEHHS] Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJbIO
MOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO MCIOJb30BaTh XUMUUECKHE 3HAHUS JUIsl pelIeHus mpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoOOOpa3oBaHUIO, K
AKTUBHOMY TOJIy4YEHHUIO HOBBIX 3HAHUI M0 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpodhecCuoHaTBHOMN IeATeTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE Pe3yIbTaThl OCBOCHHS YU€OHOTO MpeaMeTa « XMMUsD» Ha YPOBHE CPEITHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC JUIS (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXIUCIHUILIHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHbIC TTOHITHS, OTPAKAOIIUE [IEJOCTHOCTh HAYYHOW KapTHHBI MUpPA H
CHenu(pUKy METOJO0B IMO3HAHUs, HMCIOJB3yeMbIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, sIBJICHUE, IMPOIECC, CHCTEMa, HaydHbIM (HAKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICI0OBAaHIE, HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecrieunBaromue (hopmMupoBanue (GyHKIMOHAIBHOW I'PaMOTHOCTH M COLMAIBHONW KOMIICTCHIIUH
oOyuaronuxcs;

CIIOCOOHOCTH o0yJaroImuxcs HCIIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUTHHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS M YHHBEpPCAJIbHBIC YUCOHBIC JICHCTBHS B I03HABATCIBHOH U
COLIMAJILHOM ITPAKTHKE.

MetanpeaMeTHble  pe3yibTaThl OTPAXAIOT OBIAJCHHE YHHUBEPCATbHBIMU  YUECOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYASTUBHBIMH JIEHCTBUSMU.

OBiaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMU /I CTBUSIMH:

1) 6a30Bbl€e JJOTHYECKHUE TeCTBHS:

CaMOCTOSITENIbHO  (pOpMyNHUpOBaTh W  aKTyallU3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh eI JACATeTBbHOCTH, 3aJaBas IMapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU IIEIISIMU;



UCIO0JIb30BAaTh IPU OCBOCHHUU 3HAHMW MNPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBLIEISTH
XapaKTepHble MPU3HAKM IMOHATHUM M  yCTAaHaBIMBaTh HX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHIATUS 51 00bSICHECHHS OTJACIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIaCCU(UKAIIUHN BELIECTB U XUMUYECKUX PEaKLIUi;

yCTaHABJIMBAaTh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4a€MbIMU SIBJICHUSIMY;

CTPOUTH JIOTMUECKUE pacCyXJIeHUs (MHIYKTUBHBIE, I€IyKTUBHbIE, [I0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M IPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIMPOBATH BBIBOJBI U
3aKJIFOUEHUS;

MPUMEHATh B IMPOILECCE IMO3HAHUS, MCIOJIb3yeMble B XMMHMHM CHMBOJIMUECKUE (3HAKOBBIE)
MOJIeNU, IIPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJ) 2JIEMEHTAa,
XUMU4eckass (opMmyna, ypaBHEHHE XUMHUYECKOW peakmud — TPH PEIICHUH Yy4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJICIbHbIE MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIaJIETh OCHOBAMH METO/I0OB HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHI;

dbopMmynupoBaTh LE€IM U 3aJa4d  UCCIEIOBAaHMs, HCIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENIBHO C(hOpPMYJIMPOBaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JIJIs
(hopMHUpOBaHMSI TUTIOTE3bI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

BIIQJIETh HABBIKAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBEICHHUS YUYEHUYECKHX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIOaTh 3a XOJIOM IIpOIecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIHpoBaTh O0OOOIIEHHUS U BBIBOABI OTHOCHTEIbHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BAHUSA, COCTaBJISITH OOOCHOBAHHBIM OTYET O MPOJIEIAHHOMN
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOW HCCIIEOBAaTEIbCKON M MPOEKTHOM JesTeNbHOCTH,
IPOSBJIATH CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B MO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(OPMAIMK (HAy4HO-NOMYJIsIpHAs JIUTEpaTypa
XMMUYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), aHalIU3UpPOBATH
MHOOpPMALMIO pa3IMYHBIX BHUJIOB M (OpM TNpEACTaBIECHUS, KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTD;

(GbopMynupoBaTh 3ampockl M IPUMEHSATh pa3lIM4Hble METOAbl IpPU IOMCKE M OTOOpE
nHpOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YU4EOHBIX 3a/1a4 OIPEEeIEHHOTO THIIA;

pUOOpeTaTh OMBIT HCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMpaTh ONTUMabHYIO (OpMY IpeaCcTaBileHHs HH(pOpManuu (CXeMbl,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAY4YHBI S3bIK B KauecTBE CpeacTBa Hpu paboTe ¢ XUMHUYECKOH
uHbopManuel: IPUMEHATh MEeXIpeaMETHbIE ((PU3NYecKue U MaTeMaTH4YeCKue) 3HaKU U CUMBOJIBI,
dbopmyIbl, a06peBUATYPBI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH /1CTBUSIMM:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYX/JaeMOH TeMbl B XOJ€ AMANOra W/WiIM JTUCKYCCHH,
BBICKa3bIBaTh  WJEH, (HOpPMYIMpPOBaTh CBOM NPEJIOKEHHS OTHOCHUTENBHO  BBIOJIHEHUS
IIPEUI0KEHHON 3a/1a4H;

BBICTYNIaTh C TMpe3eHTalueil pe3ylbTaTOB IO3HABATEIbHOU JEATEIBHOCTH, MOITyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON PabOThl MO HMCCIEJOBAHUIO CBOMCTB M3yyaeMbIX BELIECTB, peaju3allyd y4yeOHOTO
npoekta U (opMyIMpPOBaTh BBIBOJBI 10 pe3ylbTaTaM IMPOBENEHHBIX HCCIEAOBAHUN MyTEM
COTJIACOBAHUS TO3ULIUI B X0J1e 00CYXAeHUS 1 0OMEHa MHEHHSIMH.



OBJajieHNe YHUBEPCAJIbHBIMY PeryJsTHBHBIMM el CTBUAMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYILECTBJIATH CBOIO IO3HABATENBHYIO JAEATEIbHOCTD,
ompenenss e€ LEIM M 3aJadd, KOHTPOJHPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
Mpe/UlaraéMblii  alrOpPUTM ACUCTBUI TpPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN cOcO0 MX pemeHHus ¢ Yy4E€TOM MNOJYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JAEATEILbHOCTH Ha OCHOBE CAMOAHAIIN3a U CAMOOIICHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)aroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XMMHUYECKOW COCTaBIAIONICH €CTEeCTBEHHO-HAy4YHOU
KapTUHBI MUpa, POJIW XMMHUHU B TIO3HAHUU SIBJIECHUW TPHUPOABI, B (HOPMHPOBAHMMU MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (QYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOUW Il  pelIeHus
MPaKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOI XMMHMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOIATAIOUIUE TOHSTHS
(XMMUYECKHI DJIEMEHT, aToM, »JJEKTpPOHHas o000Joyka aroma, MOJIEKyJa, BaJ€HTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, XHUMHYECKas CBS3b, CTpYKTypHas Qopmyna (pa3BépHyras H
COKpaI€HHas1), MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00bEM, YrIIepoIHbINH CKeleT, (yHKIIMOHAIbHAS
IpyIIa, paaukai, U30Mepus, H30Mepbl, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KHUCIOPO.I
1 a30TCOJeprKalllie COeTUHEHHSI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIIPHBIE
COCIMHCHMS); TEOPUU M 3aKOHBI (TEOpHs CTPOCHHUS opraHuueckux BemiecTB A. M. Bbytieposa,
3aKOH COXpPAHEHMsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIIME B OCHOBE MOHMMAHMUS IMPUYMHHOCTA M CHCTEMHOCTH
XUMHYECKUX SIBIEHUHM, (DAKTOJIOTUYECKHUE CBEJCHHMS O CBOWMCTBAX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCMOJb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U MIPAKTHUECKOM
NEeATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUMN BBISBIISTH XapaKTEpHbIC MPU3HAKU MOHSATHIM, YCTAHABIMBATD UX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MNOHATUSA MHPU ONHMCAHUM COCTaBa, CTPOCHUS H
MpEBpAICHUN OPraHNYEeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOI) GOpMYT OpraHMYECKUX BEIIEeCTB U
YPAaBHEHUN XMUMHUYECKUX PEAKLMi, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKUX BEUIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

cOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPHUHAJJICKHOCTh H3YyYEHHBIX OpPraHHYECKHX
BEIIECTB IO HMX COCTaBy U CTPOCHHIO K OMNpENeNEHHOMY KiacCy/TpyIie COeIuHEHUI
(YrneBoJopo/ibl, KUCIOPO U a30TCOAEPKAIME COSAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COSAUHEHN),
JnaBaTh WM Ha3BaHus 1o cuctematndeckod HomeHknatype (IUPAC), a Ttakke NpUBOIUTH
TPUBUAIbHBIE Ha3BaHUSA OTAEIBHBIX OPTaHUYECKMX BEUIECTB (ATUJICH, MPOIMUJICH, AalleTUJICH,
STHUJICHTJIUKOJIb, TTHUIEPUH, GeHOM, GopMaNbIerul, alleTalbIeTu/l, MypaBbHHAasI KUCIOTa, YKCYCHas
KHCTIOTa, OJIEMHOBAsl KHCIOTa, CTE€APUHOBAs KHUCIOTA, TIIOK03a, GpYyKTO3a, Kpaxmall, IeNIi03a,
TJTMITAH);

chOpPMUPOBAHHOCTh yMEHHUS OIpEAesITh BUABl XUMHUYECKOHW CBS3M B OPraHUYECKHX
coeMHEHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHUS MPHUMEHSTHh IMOJIOKEHUS TEOPHH CTPOSHHUS OpPraHuYeCKHUX
BemecTB A. M. byrnepoBa ansi oObSICHEHHS 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE
CBOMCTBA THUIHMYHBIX MPEJACTABUTEICH PA3IMYHBIX KJIACCOB OPTaHMUYECKUX BEIIECTB (METaH, JTaH,
STHJICH, TPONWJICH, amneTwuieH, OyramueH-1,3, mermnOyraameH-1,3, OeH30JI, METaHOJ, A3TAHOIN,
STHJICHTJIUKOJIb, TIUIEPUH, (DEHOJI, aleTallbJeTH], MypaBbUHAs U YKCYCHAs KHUCJIOTHI, TJIIOKO03a,
KpaxMmaJ, IeJUTI0I03a, aMUHOYKCYCHasl KUCIIOTa), WUTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEKITY
HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C HCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKH YIIICBOJIOPOJIHOTO CBIPhs (HE(PTH,
MPUPOJIHBIN Ta3, yroiib), CIOCOOBI UX TEepepabOTKM M MPAKTUYECKOE MPUMEHEHHE MPOITYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMECHHIA MTPOBOIUTH BBIYMCICHUS TI0 XUMHUYECKUM YPaBHEHHSIM (MACCHI,
00BEMa, KOJTMYECTBA HCXOTHOTO BEIISCTBA MIIU MPOIYKTAa PEAKIIMH MO M3BECTHBIM Macce, 00bhEMY,
KOJIMYECTBY OJHOTO U3 MCXOHBIX BEIIECTB WIH MPOYKTOB PEAKITUH);

chOopMUPOBAaHHOCTh YMEHUM BJIQJE€Th CHUCTEMOU 3HAHUM OO0 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHUS, UCTIOJB3yEMbIX B XUMHUU TIPH U3yICHUH BEIICCTB M XUMUYCCKHX SBIICHUH (HAOIIOIeHNE,
W3MEpEeHUe, SKCIIEPUMEHT, MOJICITHPOBAHNUE), UCTIOIB30BaTh CHCTEMHBIC XHUMHUYCCKUE 3HAHUS IS
MPUHATHS PEINICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYAIUSX, CBSA3aHHBIX C BEMICCTBAMU M WX
MIPUMCHCHHUEM;

chopMUPOBAHHOCTh YMEHHMI COOJIO/IaTh TpaBWJIa TOJIb30BAHUS XHMHUUYECKOW TOCYAOU M
nabopaTOpHBIM O00OPYAOBaHUEM, a TAKXKE MpaBWJIa OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHWH TUTAHUPOBATh W BBINOJHATH XHUMHYCCKANW OSKCIIEPHUMCHT
(peBpamieHuss OpraHWMYECKUX BEIISCTB NPU HArpeBaHHM, TMOJYYCHHE STHJICHA W HM3yYCHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIUU OPTAHWYCSCKUX BEIIECTB, JICHATYpaIis OCIKOB MPH HAarpEeBaHWUH,
IIBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30MaCHOCTH MPHU OOpaIieHnH
C BemlecTBaMH U Ja0OpaTOPHBIM OOOpYIOBAaHHEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amicH ypaBHEHUH COOTBETCTBYIOIIMX peakuuid u (GopMynHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBaTh XUMHUYECKYI0 WH(GOpPMAIIHUIO,
MOJTy4aeMyr0 U3 Pa3HBIX HICTOYHUKOB (CpeAcTBa MaccoBoil nHbopManyu, IHTepHET U ApYyrux);

chOpMUPOBAHHOCTh yYMEHUH COONMIOJATh MpaBHJIAa SKOJOTHMYECKH IIeJIecO00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LENSAX COXPAaHEHHUS CBOEro 3JI0POBbI U
OKpY)Kalolllel MPUPOTHONW Cpeibl, OCO3HABaTh OMACHOCTb BO3ACWCTBUS Ha >KUBBIE OPraHU3MBI
onpeeNéHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMmbicia nokaszarens [1/IK, moscHsaTe Ha npumepax
CHOCOObI YMEHBIICHHS U MPEJIOTBPALICHUS UX BPEIHOTO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

Uis OOy4yaroUuuXxcs C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,

JUIS CJETBIX M CIAaO0OBHIAIINX OOy4alOUIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O0Ias 1 HeopraHu4eckasi XUMUs OTPaXKakoT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJM XUMHHM B TIO3HAHUM SBIECHUN MNPUPOABI, B (OPMHUPOBAHUHM MBIIIJICHUS U
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEE;

BJIaJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOIArat0IINe MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- BJIEKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,



MOJIb, MOJISIPHBIH 00BEM, BaJCHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKass CBsI3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs), KpHUCTALTUYECKas
pemeérka,  TUIBI  XMMHUYECKHX  PEaKluid,  pacTBOpP,  DAJICKTPOJUTBHI,  HEDJIEKTPOJHUTHI,
UIEKTPOJINTUYECKAS JUCCOLMALINS, OKUCIUTEb, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOMN peakiuu,
XUMHUYECKOE pPAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpUS BIEKTPOJUTUYECKOW JAUCCOLMALINH,
nepuoanueckuid 3akoH . 1. MeHeneeBa, 3aKOH COXpAHEHUS MACChl BEMIECTB, 3a4KOH COXPAaHECHUS
U TIPEBpAIEHUS PHEPTUU TMPU XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK
XHUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE MOHUMAaHUS MPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX SBJICHUH, (DAKTOJOTHUUECKHE CBEIEHUS O CBOMCTBAaxX, COCTaBe, IMOJYYCHUU U
0€30MMacHOM HCIIOJIb30BAHUN BAKHEWUITNX HEOPTaHWYCCKUX BEIIECTB B OBITY W TPAKTHUECKOM
JeSITEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMECHU BBISBIISATH XapaKTEPHbBIC MPU3HAKHA TOHATHN, YCTAHABIIUBATH MX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS MPU OMMCAHUN HEOPTAaHMYECKUX BEIIECTB
U UX NPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHH WCIOJIb30BaTh XWMHUYECKYI) CHMBOJIMKY [UIsSi COCTaBJICHUS
(bopMyn BEIECTB M YpaBHEHUI XUMHYECKUX peakiuid, cucteMaTrueckyro Homenkinarypy (IUPAC)
Y TpUBHAJIbHBIC HA3BAHUS OTACIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHbI Ta3, YIIEKUCIBIN ras,
aMMMaK, raméHas u3BeCThb, HeTalIéHast U3BECTh, MUTHEBASI COJIA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHUW OTPENETSATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOW CBs3M (KOBaJCHTHAs, HOHHAs,
MEeTaJUTMYeCKasi, BOJOPOJHAS) B COCIWHEHHUSAX, THUIl KPUCTALINYECKONW PEMIETKH KOHKPETHOTO
BemecTBa (aTOMHas, MOJICKYJSIpHAs, WOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIWBATHh NMPUHAICKHOCTH HEOPTAHUYECKUX BEIIECTB TI0
X COCTaBy K OIpeAeiaEHHOMY KJIacCy/TpyIie COeAMHEHUH (IMpOCThle BEIIeCTBA — METaUIbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUABI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUN PacKphIBaTh CMBICI Tiepronyeckoro 3akoHa [[. M. MennaeneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX
aneMeHToB 1—4 mepuonos Ilepuognyeckoil cucreMbl xumMudeckux aemMeHtoB [[. . Menaeneesa,
UCIIOJIb3Ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMTAINY, «IHEPreTHYECKHE YPOBHU», OOBACHSATH
3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB XMMUYECKUX HIEMEHTOB U UX COCAMHEHUH IO MEepHoJaM U
rpynmnam [lepuoanyueckoit cucrembl xuMuueckux amementoB . Y. Menpeneena;

cOpMUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PAa3JIMYHBIX KIIACCOB, IMOATBEPKAATH CYIIECTBOBAHUE I'€HETHYECKOM
CBA3M MEXJy HEOPraHMYEeCKHMMHU BEIIECTBAMU C IIOMOLIbIO YPaBHEHHUU COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIUN;

chOpMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMHUYECKHE PEAKUUU [0 Pa3TUYHBIM
MpHU3HAKaM (YUCILY U COCTaBy pearupyrolux BEIIECTB, TEIIIOBOMY 3D PeKTy peakinu, U3MEHEHUIO
CTETeHEeW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEaKINH, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTaBISATh YPaBHEHUS PEAKIHMI pa3NUYHBIX TUIIOB, TOJTHBIE U
COKpaIEHHbIE YpaBHEHHUS peaklUii HMOHHOTO OOMEHa, YYUThIBas YCIOBHS, MPH KOTOPBIX 3TH
peakuu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIIMH, MOATBEPKIAAIOIINE KaYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIO3HABATh OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

chOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPECTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;



c(OPMHUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOH pPEaKUuu OT
pa3nuyHBIX (PAKTOPOB; XapaKTep CMEMIECHHS XHMHUYECKOTO pAaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKUE MPOLIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOJIYYEHHs] CEpPHOM KHUCIOTHI, aMMHakKa, a TaKke C(HOPMHUPOBAHHOCTD
npeacTaBIeHud 00 OOLIMX HAayyHBIX MPUHLIMIAX M DKOJOTHYECKUX MpoOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C WCIOJB30BAHUEM TIOHSTHS
«MaccoBasi JI0Jisl BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIUSX,
Macchl BelEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY BEILECTBA, MAcce WU OObEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB, TEIJIOBOTO A(PQeKTa peakiu Ha OCHOBE 3aKOHOB
COXPAaHEHHUSI MacChl BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIO/IaTh TMpaBWia TMOJB30BaHUS XUMUYECKOW TOCYI0N U
nabopaTOpHBIM 00OPYAOBaHUEM, a TAaKXKE MpaBUiIa 0OpaIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOJHATH XUMUYECKUM DKCIEPUMEHT
(pa3nokeHue MepoKcuaa BOJAOpOJia B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue cpeabl pacTBOPOB
BEILECTB C MOMOIIbI0 YHUBEPCAIBHOTO MHJMKATOPA, BIUSHUE PA3JINYHBIX (AKTOPOB HA CKOPOCTh
XMUMHUYECKOHN peaKIiy, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE PeaKuu Ha CyibdaT-, KapOoHaT-
W XJOPHJ-aHUOHBI, HAa KATHOH aMMOHHUS, PEIICHHE OHKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMaMm
«Mertamne» U «HemeTtannel») B COOTBETCTBUM C TpaBUJaMH TEXHUKH O€30MaCHOCTU TpHU
oOpallleHHHl ¢ BelleCTBaMU M JIaOOpaTOPHBIM OOOpPYJIOBaHUEM, THPEJCTABIATH PE3YJIbTAThI
XUMHUYECKOTO DKCIepuMeHTa B (OpMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX pPEAKIUA |
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3HPOBATh XHMHUYECKYI0 HH(OpPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUMH, IHTepHET U apyrux);

chOpMUPOBAHHOCTh YMEHHM COONIOAATh TMpaBWia HSKOJIOTHYECKH  I1eJ1eco00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LENSIX COXPAaHEHHs] CBOETO 370POBbS U
OKpY)Kalollel MPUPOTHON Cpelbl, 0CO3HABAaThb OIMACHOCTh BO3JCHCTBUSA Ha >KUBBIC OpPraHU3MBbI
onpeeNéHHBIX BellecTB, MoHuMas cMmbica nokazatens [1JIK, moscHAT, Ha mpumepax crnocoObl
YMEHBILCHUS U IPEIOTBPALLICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

Uis OOy4aroUuuXcs C OTPAaHHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETIBIX M CIA0O0BHUIALIMX OOy4YaIOUIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(h)HO-TOYCUHYIO
cucteMy o6o3Hauenuii JI. bpaits mis 3anucu XuMudeckux Gopmy.
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Ne n/mn HaumeHnoBanue pa3iesioB U TeM 4acos (uudpossbie)
B NPOrpaMMmblI B o0pa3oBaTe/bHbIE
cero pecypcsl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer opraHn4ecKON XUMHH. TGOPI/H BuGmnotexa LIOK
11 CTPOEHUS OPraHUYECKUX COETMHEHUH A. 3 https://m.edsoo.ru/
M. byrneposa o '
Hroro mo pazueny 3
Pa3nea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YraeBOIOPOABl — aTKAHbBI 2 Eggg?/(;:zlaz&)%ﬁ/
29 HenpenenbHble yrieBoI0pOabl: ATKEHBI, 6 bubnuoreka [JOK
' AJIKaINEHBI, aJIKHHBI https://m.edsoo.ru/
2.3 ApoMartudeckue yrieBoAa0posl 2 Egggﬁiﬁiqﬁ/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U 3 bubnuoreka [JOK
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L1 pemenon el ot e 10K
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anemeHToB J. 1. Meneneera
Crpoenue BeniectBa. MHOrooopasue bubnuorexa [JOK
1.2 4 .
BEILECTB https://m.edsoo.ru/
bubmmoreka [{OK
1.3 XUMHUYECKUE PEaKIHH 6 https://m.eds00.ru/
Wroro mo pazueny 13
bubmmoreka [{OK
2.1 Meraner 6 https://m.edsoo.ru/
bu6moreka [IOK
2.2 Hewerasst d https://m.edsoo.ru/
CBs13b HEOPraHMYECKUX U OPTAHNYECKUX bubnuoreka [IOK
2.3 2 )
BEILECTB https://m.edsoo.ru/
Hroro no pazneny 17
bu6moreka [IOK
3.1 XUMUS 1 HKUSHE 4 https://m.edsoo.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A. AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»
» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WU.T'., CnagkoB C.A. AKImoHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

OEJIEPAJIbHASI PABOUAS ITPOTPAMMA

CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

XNUMUA

(6a30BbrIit ypoBeHb)(mis 10-11 kmaccoB oOpa3oBarebHBIX opranu3anuii) Mocksa-2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bubmmoreka [{TOK https://m.edsoo.ru/7f41aa8c

ttps://resh.edu.ru/

https://infourok.ru/

https://yandex.ru/

https://uchi.ru
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