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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 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzauusax Poccuiickoir denepauuu, peanu3yroILUX
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl MO XHMHH, K ONPEIEICHHUIO o00Ien
CTpaTeruu 0O0y4eHusl, BOCOUTAHUS U Pa3BUTHUS 0OydyaroUIUXCs CpPeJCTBaMU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHM K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3/J0pPOBbIO0 H
pUpoAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroONIMXCca HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOMN KHU3HHU OOLIECTBA, 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
IUBWIM3AIIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHAa BHOCHT CBOW BKJIAJ 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 COCTAaBa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCTbI0 MHPOBOH KYJIbTYpbl, HEOOXOJUMBIM 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
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH 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 OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHuYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHWYECKOH XUMHHM (C BKIIOUEHUEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUU MpenMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO0 MHOT000pasus
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
yuyeOHOTO Marepuana u oOyCIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS HAa YpOBHE KJIACCHUECKOM TEOPHUHM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaKkKe HA YPOBHE CTEPEOXHMMHUYECKUX 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 0Opa3oBaHWs IEPBOHAYAIHHBIC
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
WM3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE MEePUOJUYECKOTr0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJI0JOTMUECKUX MO3UIIMM,
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 CYIIIHOCTH U 3aKOHOMEPHOCTSIX TMPOTECKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3W XUMHU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B TIO3HABATECIILHOW W
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, 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 M3Yy4EHHS] 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, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
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 mmane pemenus 3amad BOCHUTAHMS, Pa3BUTUS U COIHAIM3AIMHU OOYYarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIICHUs IpoOieM, OUCKa, aHaau3a 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, TPU  OMNPENEICHUH  COJepKaTeIbHOU
XapaKTEepPUCTUKU LEJIeH HM3y4eHUs MpeaMeTa HalpaBiI€HUEM IEPBOCTENEHHOW 3HAYUMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATebHOCTH YEJIOBEKa 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 (QopMUpOBaHHWE CHCTEMBbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMUMAHKUE CYIIHOCTH JIOCTYHBIX OOOOINEHUII MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHWE W PA3BUTHE NPEICTABJICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB H
XAMHYECKUX PEAKIUi, HEOOXOMUMBIX IS TPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pPa3BUTHE YMEHHH U CINOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHuEM TMpaBuwil 0e301acHOro
oOpaleHus ¢ BeIeCTBAMH.

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 OTMAETCS TMPEINOUYTECHUE TMPAKTHICCKOW KOMIIOHCHTE COJICpKaHus OoOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHWUN 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 HWHTEIUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO TPAMOTHBIX pEHIEHHWH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIeHUs 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€301acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHUA [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS aCCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOMIOJATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, €€ BaXHOW pOJIM B  pEIIEHWH TJI00ANbHBIX MPOOJIEM  pPAIMOHATBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN JUIS MPUHSITUS
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.



OO1mee yuCiIO 4acoB, OTBEAEHHBIX I M3y4eHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUCHUE B MOJIY4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHUYEeCKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHILNX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepUMEHTAJIbHbIE METO/Ibl M3Y4YEHHUs BELIECTB U UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHuU (IJ1aBJIeHHE, 0OYTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUI PsAl. DTWICH U MPONWIEH — MPOCTEUIINE
MIPE/ICTaBUTENN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLINN), TOJyYeHUE U IPUMEHEHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKUHOB: COCTAaB, CTPOCHHE, (DU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBAa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMH K pa3JIMuHbIM KJlaccaM.

[Ipupoauble UCTOUHUKH YTIIeBOAOpOoI0B. [IpupoaHbIii ra3 U MOmyTHbIe HETSHBIEC Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl TniepepabOTKH HEPTH: TIEpPEeroHkKa, KPEKHHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJIy4YEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue CoeANHEHUs!

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKYyJaMHu cupToB. JlelicTBHEe METaHOJIa U ATaHOJIA
Ha OpraHu3M 4YeJIOBEKa.




MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOAaTOMHbIE crupThl). JleiicTBUe Ha opraHu3sM uenoBeka. [IpuMeHeHHe TriulepuHa U
STUIICHTJTUKOJISL.

@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QHU3MYECKHE U
XAMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHHS, KAa4eCTBEHHBIC PEAKIINH),
MOJTy4EeHUE U IPUMCEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME TS KJIacca KHCIIOT, PeaKIus
TepUHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas H OJIEMHOBas KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosornaeckas posab KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaieBooB (MOHO-, TU- U TIoJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XIECHHE B MPUPOJIE,
puMeHeHne, onosornueckast poib. ortocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemironosa kak npupoaHbie noaumepbl. CTpoeHne Kpaxmasia U LEeUTIOI03bI.
du3nuecKkue 1 XMMUYECKAEe CBOWCTBA KpaxMaia (THIPOJIH3, KadeCTBEHHAs PEaKIHs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peaKkmuyu OJHOATOMHBIX CIHUPTOB (OKucieHue sraHona okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(ll)), ampaermmoB (oxucineHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW palbOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckie COeAMHEHHUSI.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB: TUIPOIM3, IeHATypalus,
KaueCTBEHHbBIC PEaKI[MU Ha OCNIKH.

DKcIepUMEHTabHbIE METO/Ibl M3YY€HHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OenKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEpPU3ALNK, CpelHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aLus U MOJTUKOH ICHCALUS.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUM, SBJISIOLIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBId (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CUHTE3, KIacCCUPHUKAIMI, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, HEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, 6mocdepa, oOMeH BemlecTB B OpraHusMme, ()OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BelIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS, MOIOILIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTepHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JIUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro ooero 006pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMUCS POCCUUCKOM TPaKTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTMUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOTro
IPaXXJaHCKOTO OOLIeCTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU WU NPaBUJIAMU IOBEJICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHON M IPAKTUUECKOW JESITeNbHOCTH OOy4arolluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY M NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IMPaBWIAX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBl JIPYTrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUHM M TNPAKTHUECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTMXKEHHUS HAyKH €CThb Pe3yJbTaT JUIMTENbHBIX HaOIIOJIEHHH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPyJa YYE€HBIX U TPAKTHKOB;

UHTEpPECa M I[IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOUIEM aHaIU3e
nH(pOpMAIIUU O IEPETOBBIX TOCTUKEHUAX COBPEMEHHOMN OTEeUECTBEHHOW XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLICHMBAaTh CBOE IOBEICHUE W IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MIOHMMAaHMs LIEHHOCTEM 310poBOro u Oe3omacHoro oOpa3a KHU3HU, HEOOXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHNs TPaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HHU U B TPYIOBOU JEATEIHHOCTH,

MOHMMAaHMS I[EHHOCTU TPAaBWJI HWHIUBHAYAIBHOTO U KOJUIGKTUBHOTO 0€30TMacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBHIO U KU3HU JIO/ICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOJEHUS aTIKOTOJIS,
HapKOTHUKOB, KYPEHHS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUIECKOMY H3YYCHHIO MPOodeCcChuil pa3IMdHOTO POJa, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJA0BOH ACSITSIBHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIMBHIYaJbHOW TpaekTopuu oOpa3oBaHMUs,
Oynaymieil mpodeccu U peaau3aluud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBA;

6) K0JIOTHY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHHUS II00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS YIKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLMATBHOU CPEIbL;

OCO3HaHHUS HEOOXOJAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIONB30BAHUS;

AKTUBHOTO HETMPHUATHS NEHCTBHUI, MPUHOCAIINX BpPEI OKpYXalolled MpUpOIHOU cpene,
YMEHHSI IPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJIbTYphI, OIBITA
JESITeTbHOCTH  JKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBLHON MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMOpoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MHpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN H
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOW POJM B CO3JaHMM HOBOWM 0aszbl MaTepuaabHOU
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOMA,
DHEPreTHYeCKON, MUIIEBOM M OKOJOTMYECKON OE30MacHOCTH, B Pa3BUTUU MEIUIUHBI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAHUA CYILIHOCTH METOJOB IIO3HAHUA,
UCTOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SBICHUH OKPYXKAIOIIETO MUPA M MPOUCXOAAIIUMX B HEM H3MEHEHHH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U UMEIOLIUXCS JaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM TpylJa B pa3IMuHbIX cdepax npodeccuoHanbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mpeaMera «XUMHS» Ha YpPOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTmpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAOIIKE HEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOA0B IMO3HAaHUA, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX (MaTepI/ISI, BEUICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIelI0BaHne, HAOMIOACHNEe, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

yHHUBepcalibHble  ydyeOHble  JeiicTBus  (TIO3HaBaTeJIbHbIE, KOMMYHUKaTUBHbBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE NEHCTBUS B TO3HABATEIBHOU U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJOornYecKue AeCcTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPHU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISThH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIINE MOHSITUS U1 00BSICHEHUS OTJENbHBIX (DAKTOB U SABICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB M XUMUYECKUX PEaKIIHiA;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUYEHNUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad, NMPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MpEACTaBICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIIHIA;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t GOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBIISITE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETIBHOMY IIOMCKY METOJOB pPEIICHHS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMMBIT MCIIOJIE30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMalnuel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3UUecKne M MaTeMaTHYeCKUE) 3HaKH H
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

3a/laBaTh BOIMPOCHI [0 CYIIECTBY OOCYXJaeMOW TEMbl B XOJ€ Iuajiora W/Miu AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIUpPOBaTb CBOM MPEAJIOKEHHUS OTHOCHTEIHHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3eHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUU XHUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (POpMYIHpOBaTH BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHBIX
HCCIIEIOBAaHUM MyTEM COTJIACOBAHMS MO3UILIUN B X0A€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBiajeHHe YHHMBEPCAJIbHBIMH PeryJSITUBHBIMY JI€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIIOJHEHUHM Y4EOHBIX M MCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEH JIEATENILHOCTM Ha OCHOBE CaMOaHalM3a U
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIe pe3ynpTaThl OCBOEHMS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:
C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHUPOJbI, B (HOPMUPOBAHUU



MBIIUICHUS! U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOW JUIs
peleHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XUMHMYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000JI04YKa aTOMa, MOJICKYJa, BAJIECHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyras u
COKpaméHHas), MOJIb, MOJSpHAsi Macca, MOJSPHBIA OO0BEM, YIJIEPOTHBIA  CKEJeT,
GyHKIMOHATIBHAS TPYIIIA, paguKal, H30MEpHUs, U30MEpbl, TOMOJOTHYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKUX
BemectB A. M. bBymiepoBa, 3aKOH COXpaHEHHs MAacChl BEUIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHMSA, JISKAIIHEe B OCHOBE NMOHMMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITMX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH EesITETLHOCTH YEIIOBEKa,

Cc(OPMHUPOBAHHOCTh YMEHH BBISBIISATh XapaKTEPHbIC MPU3HAKNA TIOHSATHH, YCTAHABINBATh
UX B3aHMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHS U
MPEBpAIIEHUN OPTAHUYECKUX COCTUHEHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHYECKYIO) CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYIT OPraHUIECKUAX BEIIECTB
U YpaBHEHHH XUMHUYECKHX PEAKIHH, W3TOTABIMBATh MOJIENN MOJIEKYJ OPTaHWYECKHX BEIISCTB
TUTSL WUDTFOCTPAIIMA UX XUMUYECKOTO B TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHUI YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYEHHBIX OPTaHUIECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymme COeAUHEHUN
(YrneBonopopl, KUCJIOPOA M a30TCOJEp KalllMe€  COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), NlaBaTh MM Ha3BaHWs 10 cucrteMarndeckoi HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, JSTHJIECHIJIUKOJb, TIULEpUH, (PeHosl, (QopManbIeruj, aneTaibAeruja, MypaBbHHAsS
KHCJIOTA, YKCYCHAasl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIII0K03a, (PpyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI MPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHM4YeCKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEICTaBUTENICH PA3TUYHBIX KIACCOB OPIaHUYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONWJEH, aneTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIULEPHH, (EHOJI, aleTalbIeru]l, MypaBbHHasl U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioio3a, AaMHHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU yYPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEaKIHH C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, mpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEPEepadOTKM M NPAKTHUYECKOe NPHMEHEHHE
MIPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHHM MPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM YpPaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTAa PEAKUUU MO HM3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJIHOTO U3 MCXOAHBIX BEIECTB WM MIPOJAYKTOB PEaKIUH);

c(OPMHUPOBAHHOCTh YMEHUH BIIAIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/aX HAYy4HOTO
MO3HAHUS, HCIOJIB3YEMbIX B XHMUU TP M3YYEHUH BEIIECTB M XUMHYECKHX SIBICHUH
(HabmoieHne, W3MEpeHHe, OKCIEPUMEHT, MOJIEIHPOBAHMUE), HCIHOJIb30BATh CHCTEMHbBIE



XUMHWYECKUE 3HAHUS [T IPUHSATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYaIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MpaBmiia 0OpaIlleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATh XUMHYECKUH JKCIICPUMEHT
(mpeBpalieHns: OpraHnYeCKUX BEIIECTB NMPU HAarpeBaHWH, TOJTYYEHUE STUIICHA U U3YUEHHE €ro
CBOWMCTB, Ka4eCTBEHHBIC pEAKIMH OPraHMYECKHWX BEIIECTB, JCHATypauus OENKOB MpH
HarpeBaHMH, IIBETHBIC PEAKIMU OEITKOB) B COOTBETCTBHU C MPaBUJIAMHU TEXHHKH 0€301aCHOCTHU
pu OOpaIIeHuH C BEIIECTBAMH M J1a00OPaTOPHBIM O0OPYIOBAaHHEM, MPEICTABIATH PE3yIbTATHI
XAMUYECKOTO JKCIEpUMEHTa B (opMe 3amuch ypaBHEHHUH COOTBETCTBYIOMIMX pPEAKIHNA H
(bopMyITHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYI HH(OpMAIHIo,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOUHUKOB (CpeCTBA MaccoBOM MHpopMaluu, HTEpHET U IpyTrux);

c(OpMUPOBAHHOCTh YMEHMH COOMIOJaTh MpaBUiIa SKOJOTMUYECKH I1eJ1Ieco00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH JEATEIFHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MBbI
OTIpENICNIEHHBIX OPTaHMYECKUX BEUIeCTB, MOHMMAas cMbica mokazatens [I/IK, moscHsaTh Ha
MpUMepax CIIOCOOBI YMEHBIICHUSI U TPEAOTBPAIICHUSI WX BPEAHOTO BO3JCHCTBHUS HA OPraHHU3M
YeJI0BEeKa;

JUIs OOYYalOIIMXCSl ¢ OTPaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTh
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX ITO3HAHUS BENIECTB M XHUMHUCCKUX SIBIICHUN

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAOIMIMXCA: YMEHHE WCIOJb30BaTh peinbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins nis 3anmucu xumuueckux Gopmys.
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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 pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmum mpenogaBaHus y4eOHOTO TpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUI «CTpaTernu pa3BHTHUS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTU ILENeH, COJEep’KaHUs, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO U
pUpOAHON cpere. Peanusyercs xumMmuueckoe o0pa3oBaHre 00yUYaIOUIUXCsS Ha YPOBHE CPEAHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4ETOM CHEeUU(PUKUA HAyKH XUMHH, €€
3HA4YEHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYI0 pOJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHUT CBOM BKJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AWHCTBE IMPUPOAbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThI0 MHUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XUMUSl Kak HayKa CO3MJaTelbHas, Kak Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJ0BEYeCTBA — ChIPbEBOM, 3HEPreTHMYECKOM, MUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH 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 MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUHM U3 o0uIel XMMHM) U OopraHndeckoi xumun. GopmMupoBaHUe JTaHHON CHCTEMbI 3HAHUM
IpU HU3Yy4EHUHU MpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOT000pas3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]ia K M3yYCHHIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHHA. B Kypce OpraHMYeckod XWMHH TOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpOBHS paccMaTpHUBAETCs
W3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHHsl TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas 1 HeopraHuyeckasi XuMus» 00ydarolUMCsl PEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAaK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KYJIbTYpOJOTHYECKAA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOTro mpenMera «XuMus» JAaHHOTO YPOBHSI U3Y4EHUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh IPUPOJHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl Mexkay HOBBIMU (JaKTaMU M TEOPETHUECKHMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPHAJIOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUEHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pElIeHUs MpoOiIeM, MOUCKa, aHAIN3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B nmpakTuke npenoiaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAULIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUYECKOW HAayKd Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EeATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pPEHMS TJIaBHBIMHM LEISIMHU W3Y4YEHHS NpeaMmera «XUMHUs Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (QopMUpOBaHHWE CHCTEMBbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHWE W PA3BUTHE NPEICTABJICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB H
XUMHYCCKUX PEAKIUH, HEOOXOUMBIX JUISI IPHUOOPETEHHUS YMEHUN OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHC YMEHUH W CIOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJeHHeM TpaBWil 0e301acHOTo
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepkarenpHas XapaKTEpPUCTUKA IIEeJIeH U 3a7ad U3YUeHUs MpeaMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cHcTeMe cpenHero ooOmiero oOpazoBanus. CerojHss B TPEMNOJIaBaHUM XHUMHUU B OOJIBIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CIOcO0aMu U
YMEHHUSAMHU aKTUBHOTO TIOJYYCHHs 3HAHUH M NMPUMEHEHUS WX B pealbHOU JKU3HH JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOYyJaloImUXCsl K  YCIOBUSAM  JUHAMHUYHO  Pa3BUBAMOIICTOCS  MHpA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4JaIOMUXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHITUN),
MMEIOLIUX YHUBEPCAIIbHOE 3HAYEHHE Ui PA3JINYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs MpoliieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO INPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpoBaHKE U pa3BUTHE Y 00YyUJAIOIIUXCSA ACCOIMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOW HAampaBICHHOCTH
XUMHH, €€ BaXHOW PpONMM B  pEIIEHWH TJI00ANbHBIX  MpoOJiieM  PalMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAaKXK€ MPUOOPETEHUS OMbITA MCIIOJIb30BAHUS MOTYUYEHHBIX 3HAHUN ISl TIPUHSATHS
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 PEAMETHI.



OO1ee 4uCIIO YacoB, OTBEACHHBIX Ui M3yYSHUS XMUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Omxkpoimue /. U. Menoeneesvim  Ilepuoouueckoco  3axkona  IlepBble  MOMBITKH
KJIAaCCHU(PUKAIIMU XUMHYCCKUAX JIEMEHTOB. BakHEUINEe TIOHATHS XHUMHH: aTOM, OTHOCHTEIbHAS
aToMHas U MoJjekyaspHas maccel. Otkpeitue JI. M. MengaeneeBbiM Ilepuoanueckoro 3akoHa.
[epuonnueckuii 3akoH B popmynuposke J. 1. Menneneena.

Ilepuoouuecxasn cucmema /. U. Menoeneesa. llepnonuueckas cuctema [l. 1. Menneneena
Kak Tpaduueckoe ortoOpaxenue Ilepmoamdeckoro 3akoHa. PasnuyHble  BapHaHTHI
[lepuoguueckoir cucrtemsl. Ilepuonsl u rpynmel. 3HaueHue Ilepuonmyeckoro 3akoHa H
[Teproanuecko CUCTEMBI.

Cmpoenue amoma. AToM — ciokHasg yacTuia. OTKpHITHE 3JE€MEHTAPHBIX YacTULl U
CTPOEHMsS aroma. Slapo artoMa: HpPOTOHBI M HEUTPOHBI. HM3oTomel. HM30TOmBI BOIOpPOJA.
DNeKTpOHBI. DJEKTPOHHAs 000JI0YKa. DHEPreTUYecKhii ypoBeHb. OpOurtamu: S- u p-. d-
OpOutanu. PacnpeneneHue 3JEKTPOHOB [0 HSHEPreTHUYECKUM YPOBHSAM M OpOMUTAIAM.
DONeKTpOHHBIE KOH(PHUTYypallMl aTOMOB XHMHUYECKHX JJEMEHTOB. BajeHTHbIE BO3MOXXHOCTH
aTOMOB XUMHYECKHX JIEMEHTOB.

Ilepuoouueckuii 3axkon u cmpoenue amoma. COBPEMEHHOE TOHATHE XUMHYECKOIO
anemenTa. CoBpemenHas opmynuposka [leprnonuueckoro 3akoHa. [IpyunHa neproauuHOCTH B
W3MEHEHUU CBOWCTB XHUMHUYECKUX 3JeMEHTOB. OCOOCHHOCTH 3alOJHEHUS SHEPreTUYECKUX
YpOBHEH B 3JIEKTPOHHBIX 000JI0UKaX aTOMOB IEPEXOIHBIX AIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA
AJIEMEHTOB: S- U p-3JeMeHThI; d- u f-31eMeHThI.

Kosanenmnasa xumuueckasn céase. Ilonatue o xoBaleHTHOUW cBsaA3M. OOIIast IEeKTpOHHAS
napa. KpaTHOCTh KOBAJIEGHTHOM CBSI3H. DJIEKTPOOTPHULIATEIBHOCTD. [lepekphiBaHNE 3JIEKTPOHHBIX
opOuTtaneii. a- u p-cBa3u. KoBaneHTHas MojsipHas M KOBAJE€HTHAas HEMOJSpHAs XUMHUUYECKHE
cBs3u. OOMEHHBIN M JTOHOPHO-AKIENTOPHBIM MEXaHW3Mbl O0pa30BaHWs KOBAJICHTHOW CBS3H.
BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTpOEHHS. 3aKOH TOCTOSIHCTBA COCTaBa s
BEIIECTB MOJIEKYJISPHOTO CTPOCHUSI.

Honnasa xumuyeckas cesazp. Katnonsl u aHnoHsl. MloHHas cBs3p u ee coiictBa. MoHHas
CBSI3b KaK KpaWHMI cllydail KOBaJI€HTHOM MOJISIpHOU CBsA3u. DopMylsibHAsl €UMHUIIA BEIECTBA.
OTHOCHUTENBHOCTD ACNICHUSI XUMUYECKUX CBSA3EH Ha TUIIBL

Memannuyeckas xumuveckas ce6a3p. OOmue (QU3MYECKHEe CBOIICTBA METAILIOB.
3aBUCUMOCTD DJIEKTPOIPOBOJHOCTH METAJUIOB OT TeMmreparypbl. CriaBel. UepHble U LIBETHBIE
CILIaBBHI.

Aepezammuvie cocmoanus eewyecmaa. I'a3pl. 3akoH ABorazpo /uis razoB. MomsipHblil 00beM
ra3o00pa3HbIX BemlecTB (mpu H. y.). XKuakocru.

Booopoonas  xumuueckas  ceasv. BomopoaHas  CBs3b  Kak  OCOOBIA  ciyuait
MEXMOJIEKYISIPHOTO B3auMojelcTBUA. MexaHusMm ee 00pa3oBaHUS U BJHMSHHE Ha CBONCTBA
BelecTB (Ha mpumepe Bojbl). Mcnomp3oBaHue BOABI B OBITY M Ha TPOU3BOJCTBE.
BuyTpuMonekymsipHas BOJIOPOIHAsS CBA3b U €€ OMOJIOTHYecKas POJib.

Tunwvr kpucmannuueckux peutemox Kpucramnuueckas pemerka. MlonHble, MeTalsInyeCcKue,
aTOMHBIE ¥ MOJICKYJISIPHBIE KPUCTAJUIMYECKUE PEIIETKU. ATOTponus. AMOpQHbBIE BEIIeCTBa, X
OTJIMYUTEIbHBIE CBOMCTBA.

Yucmovie eewecmea u cmecu CMeCH M XUMHYECKHE COEOUHEHUA. [ OMOreHHble U
reTeporeHHbie cMecu. MaccoBass U 00beMHas J0JM KOMIIOHEHTOB B cMecu. MaccoBas a0
npumeceil. Pemenne 3amad Ha MaccoByro Aoio npumeced. Kriaccudukaius BemecTB Mo
CTENEHU UX YUCTOTHI.



Hucnepcnvie cucmemwi. Ilonsatue aucnepcHoi cucrembl. JlucmepcHas daza u
aucriepcuoHHas cpena. Kiaccudukanus nucnepcHbIX cucteM. KosmouwaHble AuCHIEpCHBIC
CUCTEMBI. 30JI1 U reau. 3Hau€HUe AUCIIEPCHBIX CUCTEM B IIPUPOJIE U KU3HU YEJIOBEKA.

Pacmeopur PacTBOpbl Kak FOMOT€HHBIE CHUCTEMBI, COCTOSILIUE W3 YACTHUL] PACTBOPUTEI,
pPacTBOPEHHOTO BEIIECTBA W MPOJYKTOB HX B3auMojeicTBusa. PacTtBopeHume kak (HU3MKO-
XUMHMUYECKUH mporecc. MaccoBas 10151 pacCTBOPEHHOTO BelllecTBa. Tumbl pacTBOpoB. MosipHas
KOHLIEHTpalus BeuiecTBa. MuHepaabHble BObI.

Teopus anekmporumuyeckol ouccoyuayuy IIEKTPOIUTHl U HEAEKTPoJuThl. CTeneHb
ANIEKTPONUTHYECKON  aucconmanyu. CuibHblE ©  cinadble  JJIEKTPOJUTHL. Y PaBHEHHUS
ANIEKTPOJINTUYECKON Jucconmanuu. Mexanusm guccouuanuu. CTyneHdaras IUCCOLMALUA.
Bonopoaneiii nokasaress.

Kucnomer B cBeTe TeOpuUM DIEKTPOJIUTHUECKON aucconmanuu. OOmume cBoiicTBa
HEOPraHUYECKUX M OPraHMYECKUX KUCIIOT. YCIIOBHUS TE€UEHUS pEaKUUi MEeXay 3JIEKTPOJUTaMU
no koHna. Creuu¢uyeckue CBOMCTBA a30THOM, KOHLIEHTPHUPOBAHHOW CEpHOM M MypaBbUHOMN
KHCJTIOT.

OcHo6anus B CBETE€ TEOPUU DIEKTPOJUTHUECKON AMCCOLMALMM, UX KIacCUpUKaLus U
oOuiue cBoicTBAa. AMHUHBI Kak oOpraHudeckue ocHoBaHMs. CpaBHEHUE CBOWCTB aMMHaka,
METWJIAMHMHA U aHWJIMHA.

Conu B CBETE TEOPUH DJICKTPOJUTHUECKON TUCCOIHMAINK, WX KiacCH(UKAIUI U OOIIHe
cBoiictBa. Comm kucnple W ocHOBHble. ColM  OpraHMYecKUX  KUCIOT.  Mblia.
DNEKTPOXUMHYECKUN DPSIi HAMPSKEHUM METAJIOB M €ro MCIOJIb30BAaHUE UIS XapaKTEPUCTUKH
BOCCTaHOBUTEJIHHBIX CBOMCTB METAIIJIOB.

Tuoponuz. Cnydan rugponuza cojeil. Peakumst cpeast (pH) B pacTtBOpax
TUAPOIU3YIOIIUXCS COJIeH. [ MapoIn3 OpraHm4ecKkux BEIIECTB, €r0 3HAYEHUE.

Knaccugpurayua xumuveckux peaxyuu. Peaxuuu, wugynme 0e3 HM3MEHEHHs] COCTaBa
BemecTB. Knaccudukanus no 4uciay U COCTaBy pearupyroliux BEIIECTB U MPOIYKTOB PEaKIIUHU.
Peakuuu pasznoxkeHus, COeTUHEHHs, 3aMeleHHs] 1 OOMeHa B HeOpraHuyeckoil xumuu. Peakiumn
MIPUCOEANHEHUS, OTUICIUICHUS, 3aMEIICHUSI 1 U30MEPU3aLMM B OPTaHUYECKOW XUMuHU. Peakiun
MOJMMEPU3aLIUK KaK YaCTHBIN Cilydaill peakiuil MpUcOeIUHEHUS.

Tennosou sppexm xumuveckux peaxyuti. K30 W DSHIOTCPMUUYECKHE PEAKIUH.
Tepmoxumuueckue ypaBHeHHMs. Pacuer KoJMyecTBa TEIUIOTBI 1O TEPMOXUMUYECKUM
YPABHEHUSIM.

Ckopocmb  xumuueckux peaxyuiu.. IIOHATHE O CKOPOCTM XMMHUYECKHUX pEaKIIHiA,
AQHAJIMTUYECKOE BBIPAXKEHUE. 3aBUCUMOCTb CKOPOCTH PEAKUUU OT KOHIIEHTPALMH, JABJICHUS,
TEMIEpPATypbl, HPUPOABl PEATHPYIOIIMX BEUIECTB, IUIOMAAM HX CONPHUKOCHOBEHHS. 3aKOH
NENCTBYIOUIMX Macc. PerieHue 3aa4 Ha XUMUYECKYO0 KUHETHKY.

Kamanuz. Karanuzatopbl. Karanu3. 'oMOreHHbIii U rereporeHHblid karanus. [Ipumepsl
KaTaJUTHYECKUX MPOLIECCOB B MPOMBIIIJICHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX OTIUYHS OT
HEOPraHMYECKUX KaTanu3atopoB. [IpuMenenune katann3atopoB u GepMEHTOB

Xumuueckoe pasHosecue. OOpaTuMble U HeoOpaTHMble peakIuu. XHUMHUYECKOE
paBHOBECHE U CIIOCOOBI €ro CMEIIEeHUs Ha MpuMepe MosydyeHus ammuaka. CHHTE3 aMMHaka B
IpOMBIIIEHHOCTH. [loHsATHE 00 ONTHUMAJIbHBIX YCIOBUSAX IPOBEAECHUS TEXHOJIOTHYECKOTO
npouecca. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE NIPOLECCHl. OKHUCIUTENIBHO-BOCCTAHOBUTEIIBLHBIE
peakuuu. OxuciauTens MW BoccTaHOBUTENb. OKucieHHe M BoccTaHOBJIeHHE. CoCTaBIeHHE
YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METO10M 3JIEKTPOHHOTO OanaHca.

Obwue ceoticmea memannos. XUMHUECKUE CBOMCTBAa METAIJIOB KaK BOCCTaHOBUTENEH.
B3aumoneiictBue MeETa/UIOB € HEMETAUIAMM, BOJOM, KHCIOTAMH W PACTBOPAMM  COJIEH.
Merannorepmus. Kopposus MeTalgoB KaK OKHCIUTEIbHO-BOCCTAHOBMTEIBHBIM IPOLECC.
CrniocoOblI 3alUThl METAIIOB OT KOPPO3HH.

Obwue ceovicmea nememannog. XUMUYECKHE CBOMCTBA HEMETAJUIOB KaK OKHCIUTEJEH.
B3aumonelictBue ¢ MeTaulaMH, BOJOPOJOM U JpyrMMH HemeTainamu. CBOHCTBA HEMETAIIOB



Kak BOCCTaHOBHUTENEH. B3aumonaeincTtBue ¢ TOPOCTBIMU U CIOXHBIMU  BEIIECTBaMU-
okucutenssmu. OO0IIas XxapakTeprCcTUKA TaJoreHOB.

Onexmponuz. OOmMUEe CcHnocoObl TOMYYCHHS METaUIOB W HEMETAJUIOB. OJEKTPOJIH3
pPacTBOPOB U paCILIaBOB 3JIEKTPOJIMTOB Ha MPUMEPE XJIOpHUJIA HATPUS. DIJIEKTPOIUTHUYECKOE
noiaydyeHue amomuHus. [lpakThueckoe 3HauyeHHME BJEKTposiu3a. [ ajabBaHOIIACTHKA U
rajbBaHOCTETHS.

3axnouenue. TlepcieKTUBBI Pa3BUTHSI XUMUYECKON HAYKU U XUMHUYECKOTO MPOU3BOJICTBA.
Xumus ¥ mpoOiieMa OXpaHbl OKPYKaIOIIeH Cpeibl.

Jemoncrpanuu. Pa3mmunsie ¢opmbl [lepuoanueckoit cuctemsr J[. WM. Menneneesa.
Mosens KpHUCTAUTMYCCKOW pemeTKd xiopuaa Hartpus. OOpas3isl MUHEPaJoB C HOHHOU
KPHUCTAJUIMYECKOW PELICTKOM: KaJabLUUTA, raauta. Moaenn KpucTaJIM4eCcKnX PEIETOK «CyXOro
npaay (WM mona), anmasa, rpadura (uiau kBapma). Mojaenb MoJisspHOro obobema ra3oB. Tpu
arperaTHbIX COCTOSIHUA BOJbl. OOpaslbl Pa3TUYHBIX JUCIEPCHBIX CHCTEM: SMYIIbCHH,
CycneH3ui, a’spo3oei, reneit u 3oieil. Koarymsamus. Cunepesuc. Opdext Tunnans. Vcnbitanue
PacTBOPOB JJIEKTPOJIUTOB U HEIIEKTPOJIUTOB HA MPEAMET TUCCOIUAIUUA. 3aBUCUMOCTh CTETICHU
ANIEKTPOJIUTUYECKON AMCCOIMAIMN YKCYCHOM KHCIOTHI OT pa3daBieHusi pactBopa. IIpumepsl
peakiuii MIOHHOTO OOMEHa, WAYIIMX C OO0pa3oBaHUEM OCaJlKa, Ta3a WA BOJABL. XUMHUYECKHE
CBOMCTBA KHUCJIOT: B3aWMOJICHCTBHE C MeETaJUIaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSAMHU (ILl€JJ0YaMH U HEPACTBOPHUMBIMU B BOJE), cosiMU. B3aumoneiicTBue a3zoTHOM
KHCJIOTBI ¢ Menpto. OOyrnuBaHWE KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOM Caxapo3bl.
XUMUYECKUE CBOMCTBA IIEJIOYEH: pEAKIUs] HEUTpaM3allH, B3aUMOJICUCTBUE C KHUCIOTHBIMHU
OKCHJIaMHU, COJSIMU. PasfokeHWe HEepacTBOPUMBIX B BOJIE OCHOBAaHWM TIPH HarpeBaHUHU.
XuMHUYeCcKrHe CBOMCTBA COJICH: B3aMMOJCHCTBHE C MeETalLIaMH, KHCIOTaMH, IIeJIoYaMH, C
apyrumu cosisiMu. ['maponu3 kapOouaa kanbius. M3ydenne pH pacTBOpOB THAPOIH3YIOMIMXCS
coJieii: KapOOHATOB IIEIOYHBIX METAIIOB, XJOpUAA U aleraTa aMMOHHS. DK30TepPMUYECKHE U
SHIAOTEPMHUUYECKHE XUMHUYECKHE pEakUuu. TemoBble SBIEHHS IPU PACTBOPEHUU CEPHOU
KHCJIOTBI 1 aMMHUA4YHOUW CEJUTPbl. 3aBUCHMOCTbh CKOPOCTH PEAKIMU OT MPUPOJIbI BEIIECTB Ha
IpUMepe B3aWMOJECHCTBHSL PACTBOPOB PA3IMYHBIX KHUCIOT OJAMHAKOBOW KOHLEHTpALUU C
OJIMHAKOBBIMHM KyCOYKaMH (TpaHyllaM{) IMHKa U OJIMHAKOBBIX KYCOYKOB Ppa3HBIX METaJJIOB
(MarHus, IIMHKa, ’ele3a) ¢ PACTBOPOM COJITHOM KUCIIOTHI. B3aumMopaelicTBre pacTBOPOB CEpHOM
KHUCIIOTBI C pacTBOpaMu THOCYJb(paTa HATPUS PA3NUYHOM KOHLEHTPALUUU M TEMIIEpPaTyphl.
Mogenp kunsmero cios. Pa3noxeHue nepokcujga BOJOPOJa C MOMOIIBK HEOPraHUYECKHX
katanu3aropoB (FeCl2, Kl) u npupomHsix 0OBEKTOB, COAEpIKAIIMX Karanady (ChIpOe MCO,
kaptodens). Ilpocreiimme OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIE pEAKIUU: B3aUMOJCHUCTBUE
IIUHKA C COJITHOW KUCIOTOM | xene3a ¢ cyabharom meau (I1). Monens snekrponusepa. Moeinb
3JIEKTPOJIN3HOM BaHHBI JUIsl IOJTYYEHUS aTFOMUHMUS.

Jlabopamopnusie onvimol.

OnpeneneHue TUIAa KPUCTAUIMYECKOW PEIIETKH BEUIECTBA U OINHUCAHHME €r0 CBOMCTB.
O3HakoMJIEHUE C IUCTIEPCHBIMU CUCTEMAMHU.

Peakuuu, naymue ¢ obpazoBaHHMEM Ocajka, ra3a WiIH BOJbl. B3aumoneicTBue costHOM
KACIOTeI ¢ nuHKoM, okcuaoM wmeau (I1), rumpoxcumom memm (1), kapOoHATOM KabIlHs.
B3aumopelictBue pactBopa THUAPOKCHAA HATPUSl C COJISHOM KHUCIOTOM B MPUCYTCTBUHU
denonpranenna, ¢ pactBopoMm xiopuma kenesa (I11), ¢ pacTBopoM coM  ATIOMHUHUS.
Bzaumoneiicteue pactBopa cyibdara memu (1) ¢ kene3om, M3BECTKOBO# BOJOH, pacTBOPOM
xnopuna kanpius. [lonydenue ruapokapOoHaTa Kanblys B3aMMOJCHCTBHEM H3BECTKOBOM BOJIbI
¢ okcumoM yraepoma (IV) (Belapixaemblii Bo3myx). MchbITaHHEe WHIMKATOPOM pPACTBOPOB
TUAPOJU3YIOMINXCS U HETUAPOIU3YIOIIUXCS cojied. Peakuus 3amemnieHuss MEAM Kele30M B
pactBope cynbdara meau (I1). [lomydueHne kuciiopoaa pasioXkeHHEM MEPOKCHIAa BOJOPOJA C
MOMOIIIBIO MOoKcHa Mapranua. [loaydenue Bojopoja B3auMOJECHCTBUEM KHMCIOTHI C LIUHKOM.
O3HakoMJIEHHE ¢ TIpernapaTaMu ObBITOBOM XUMUU, COJCPKAIIUMHU YH3UMBI.

Ilpakmuueckue padomboi



Ne 1. IlonydyeHnue u pacnio3HaBaHHE Ta30B.

Ne 2. Pemienune SKCHEpUMEHTANBHBIX 33724 HAa WACHTHU(PHUKAIMIO HEOPraHUYECKUX U
OPraHU4YEeCKUX COCTMHEHUU.

Ne 3 T'enerunueckas CBfI3b MEXKIY pa3JIWYHBIMU KJacCaMM HEOPTraHUYECKUX H
OpraHMYECKUX BEILECTB.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylIbTaTaM OCBOCHHUS OOyJarOI[UMUCS
IIporpaMM cpejHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM UM MPEIMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH HA OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3YyIbTAaThl OCBOEHHUS IMpeaMera «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBMM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHM TPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUYECKOW JEATeNbHOCTH OOydaloluxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTHU MPH CO3/1aHUM YYE€OHBIX IPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apI'yMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMUHBIX BUJIOB YYEOHOH eATENbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKM €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJICHHH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTepeca M TO3HABaTEJIIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
MH(pOpMAIIUU O IEPEIAOBBIX TOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEACHUE W MOCTYINKHM CBOMX TOBApHINEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3I0pOoBOTO M Oe30macHoro oOpas3a XHU3HH, HE0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3HUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/TOPOBBIO M )KU3HU JTIOCH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATENbCKON  JESTEIHLHOCTH,
00I1IECTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTrUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MIPUPOJIHON U COLIMATILHOM CPEIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HENPUATHS NEHCTBUI, MPUHOCSIIMX BPEJ OKpYXaloIlel NpUpOTHON cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIArOMPUATHBIE 3KOJIOTMYECKHE TMOCIEICTBUS MPeANPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIHbHON, KOMMYHUKATUBHON U COIIMANILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHH CHenuUKA XUMUU KaK HayKH, OCO3HaHHA e€ poilu B (HOpMHUpPOBaAHHUH
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €€
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
DHEPreTHYeCKOM, MUIIeBOM M OKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJBb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydyaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB U MMEIOIIMUXCS ITaHHBIX
C LEJIBIO MTOJIYYEHHMS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO UCIOIB30BaTh XUMUYECKHE 3HAHUS ISl PELICHHS IPOOIIeM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW 10 XHMHM B COOTBETCTBHHM C >KM3HECHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4eOHOro mpeaMera «XHUMHS» Ha YpPOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTmpeMeTHbIE) 0OLIeHaAYYHbIE TOHSTHS, OTPAXKAOIIKE HEJIOCTHOCTh HAyYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprusi, SIBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHHUKATHUBHBIE,
peryiasTuBHBIC), obecreunBaronie (GopMuUpoBaHHEe (YHKIIMOHAIBLHOM TPAaMOTHOCTH H
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIbHO  (DOPMYJIUPOBAaTh M aKTyaJU3UpOBaTh NpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKU TOHATHUI W YCTaHABIMBATh UX B3aUMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHaBIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, HCIOJb3yeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBHIE)
MOJeIH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajad, MPUMEHITh Ha3BaHHBIE MOJIEIBbHBIE MPEICTaBICHUS
JUTSL BBISIBIICHUS XapaKTePHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUi.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAHHUS M TIPOBEACHUS YYCHHUYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOJIOAATh 32 XOJOM IpPOIecca, CaMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATENBCKOH W MPOEKTHOM JeSTEIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B Pa3IMYHBIX HCTOYHHKAX WHPOpManuu (HAYYHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTb;

(dbopMynHpOBaTh 3aMpockl U TPUMEHATH pPa3IUUHBIE METOIBI TpPU TIOHUCKE M OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (hOpMY MpencTaBieHus] HHGOPMaUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (PopMyIIbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3a/laBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHANOra W/WINA JUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOU MPEAJIOKEHHUS] OTHOCHTEIHHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3eHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTA, IPAKTUYECKOW pabOThl IO HCCIEJOBAHUIO CBOMCTB M3Y4YaeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiajeHHe YHMBEPCAIbHBIMH PeryJATUBHBIMU el CTBUSIMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JAEATEIHHOCTD,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraeMblii aqropuT™ ACWCTBUI MPH BHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO UX pelIeHUs ¢ YUETOM MOIY4YEeHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOILIEHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmetHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHsD
OTpaXkaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNH: O XUMHUYECKOH COCTABIISIONIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHUPOJbI, B (HOPMUPOBAHUU



MBIIUIEHUS] W KYJIBTYpBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM aist
pelieHusl MPaKTUYECKUX 3aJad M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
310pOBbIO U IPUPOJIHOM CpenE;

BJIAJICHUE CHCTEMOM XMMHMUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MNOHATHS (XMMUYECKHIA DJIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJE€HTHas, HWOHHAasg, MeETaJIM4yecKas, BOJOPOJHAs),
KpUCTAJZIMYECKass  pelEéTKa, TUIBI  XMMMUYECKUX  PEaKUuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMALUSA, OKUCIMUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XMMHMUYECKOM  peaklMH, XUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJUTUYECKON Aucconuanuu, nepuoanueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMS W MPEBPALIEHUS SHEPIHH MPU XUMHYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeXallue B OCHOBE IMOHMUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMUYECKUX SIBICHUH,
(hakTOJIOrMuecKre CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH M O€3011aCHOM HCMOJIb30BaHUU
BAYKHEHIIINX HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa,

c(OpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMUECKUX
BEILIECTB U UX IIPEBPAILECHNN;

c(OpMHUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
(dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIHil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tras,
YIJIEKUCIBIA Ta3, aMMHUaK, TraméHasi M3BECTh, HErami€Has W3BECTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpeAeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTajyinyeckasi, BOJOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BelleCTBa (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMNpeJeNEHHOMY KIIacCy/TpyIIe COeMHEeHUN (IIPOCThIe BELIECTBA — METAILIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMbICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATH €0  CHCTEMATHU3UPYIOUIYIO, OOBSICHUTENbHYIO U
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3J1IeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. 1.
MenieneeBa, HCHOJB3YS MOHITHS «S-, P-, O-3JEKTPOHHBIC OPOMTANINY, «IHEPreTHYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam u rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Menpeneena;

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (ONHCHIBaTh) OOLIME XUMHUYECKUE
CBOJMCTBAa HEOPraHUYECKUX BEIIECTB paA3IUYHBIX KJIACCOB, IOATBEPXKIATh CYLIECTBOBAHHE
TEHETHUYECKON CBA3M MEXJAy HEOPraHMYECKHMHU BEIECTBAMU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCTh YMEHMs KiIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3INYHBIM
IpU3HaKaM (YHUCIy M COCTaBy pEarupyroluxX BeEUIeCTB, TemIoBoMy 3((deKTy peaxuuu,
M3MEHEHHIO CTENIeHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPAaBHEHMS PEAKLUH pa3IMUHBIX THIIOB, MTOJHBIE
U COKpAIl€HHbIE YPaBHEHUS peaKkIMi MOHHOTO OOMEHA, YYUThIBas YCIOBUS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,



cOPMHUPOBAHHOCTh YMEHUN TPOBOJMUTH PEAKIMH, IOATBEPKAAONME KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH pPaCKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKuii MoCPEeICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKINi;

c(OPMHUPOBAHHOCTh YMCHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIIMH OT
pa3nUYHBIX (PAKTOPOB; XapakTep CMEIICHHS XWMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeiicTBus (npuniuin Jle [llatense);

cOPMHUPOBAHHOCTh YMEHHW XapaKTEPU30BaTh XUMHUYCCKHE IPOIECCHI, JICKAIIHE B
OCHOBE MIPOMBIIIVICHHOTO MOJYYEHUsI CEPHON KHUCIOThI, aMMHAaKa, a Takke COpPMUPOBAHHOCTD
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHUU TPOBOJIUTH BBIYUCICHUS C UCIIOJH30BAHUEM TOHSTHS
«MaccoBasi JI0Jisi BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX
peakiusx, Macchl BelIeCTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTUH;

chopMUPOBAaHHOCTh YMEHHUI COONIOAATh MpaBHUJIa MOJH30BAHMS XUMUYECKON TOCYION U
ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBITIOJHATh XUMHUUYECKHH DSKCIIEPUMEHT
(paznokeHrue mepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENENIEHHUE CpeJibl
PacTBOPOB BEMIECTB C MOMOIIBI0 YHHBEPCAIIBHOTO WHJIMKATOPA, BIMSHUE PA3IMYHbBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pEaKlUU Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnely u «Hemeramuib»y) B COOTBETCTBHHM C TMpaBUJIaMH TEXHHKHU
0€301acHOCTH TP OOpaIIeHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000 PyJI0BaHUEM, MPEIACTABIATH
pe3ynbTaThl XMMUYECKOTO SKCIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MAaccOBOM KOMMyHUKanuu, WHTepHET W
JPYTHX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh MpaBHJIa JKOJOTUYECKH LIE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllei MPUPOJHOIM cpenbl, 0CO3HABaTh OMACHOCTb BO3JCHCTBHS HA >KMBBIE OPraHU3MbI
ompeenéHHBIX BEIECTB, MOHUMAasi cMbich nokasarens [1JIK, moscHaTe Ha mpumepax crocoOsl
YMEHBILIEHUS U MPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0OydarouIuxcs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHHUIA;

JUIA CIEMBbIX M CJIa0OBUAALIMX OOYYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

N KoanyecTBo yacoB DJIeKTPOHHBbIE
[
11/_ HaumeHoBaHue pa3aeioB u B Kontpou IpakTuy (uudposbie)
- TEM MPOrpaMmbl cer bHbBIE ecKue 06p330BaTeJ'II)HbIe
° padoTsI padoThbI pecypcsl
Paznen 1. TeopeTruyeckue 0CHOBbI XUMHU
Crpoenre ATOMOB. https://lesson.acade
[Tepuonnueckuii 3aKOH U my-
1.1 [lepuoanyeckas cucrema 3 y
content.myschool.e
XUMHUYeCKnX dyeMeHToB J1. Y.
du.ru/04/11
MenneneeBa
CrpoeHue BeniecTna.
1.2 4
MHoroo0Opa3ue BelecTB
1.3 XUMHUYECKUE PEeaKIIUU 6 1 1
Wroro mno pazueny 13
Paznea 2. Heopranmyeckasi XuMusi
2.1 Mertasuib 6 1
2.2 Hemeransl 9 1 1
23 CBs3b HEOPraHUYECKUX U 2
) OPraHN4YeCKUX BEIIECTB
Hroro mo pazgeny 17
Pa3nen 3. Xumus M :Ku3Hb
3.1 ‘ XUMHUs ¥ KHU3Hb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3
110 [TIPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

KoaunyecTBo 4acoB

Ne Koutp | Ipakr JNara DJIeKTPOHHbIE
Tema ypoka Bee | OUPHBL | HuECKH | Lo uupposbie
n/ ro e e st o0pa3oBaTe/IbH
n pa6or paodor ble pecypchbl
bl bl
. https://lesson.acad
XUMHUYECKUH DIIEMEHT. ATOM.
DneKTpoHHask KOHPUTyparus 1 emy”
ATOMOE content.myschool.
edu.ru/04/08
[Tepuonnueckuii 3aKOH U
[Mepuoauueckas cucrema https://lesson.aca
XUMUYECKUX 31eMeHTOB J[. . 1 demy-
MeHeneeBa, X CBS3b C content.myschool
COBPEMEHHOM Teopuei .edu.ru/04/08
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XUMUYECKUX
3JIEMEHTOB U UX COCIUHEHUH T10 https://lesson.aca
rpymmnaM u nepruojaM. 3HaueHHe 1 demy-
MEPUOINIECKOTO 3aKOHA U content.myschool
CHCTEMBI XUMHUYECKHUX .edu.ru/04/08
anemenToB JI.M. MenaeneeBa B
pa3BUTHH HAYKU
Crpoenue pemecTa. . https://lesson.aca
XuMuueckas cBsi3b, €€ BUJIBI, demy-
MEXaHU3MbI 00pa30BaHUS 1
KOBaJICHTHOM CBSI3H. content.myschool
.edu.ru/04/08
BogoposaHas cBsizb
BanentHOCTS. https://lesson.acade
DNEKTPOOTPUIIATEITBHOCTD. my
Crenenp okucieHus. Bemectra 1
MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS
IToHATHE O AUCTIEPCHBIX https://lesson.acade
cucremax. MicTuHHBIC U my
KOJUIOUIHBIE PACTBOPHI. 1
MaccoBast 1015 BeliecTBa B
pacTBope
Knaccudukarus u https://lesson.acade
HOMEHKJIaTypa HEOPTraHUUECKUX my
coeHeHUH. ['eHeTnyeckas 1
CBSI3b HEOPraHUYECKHUX
BEIIECTB, PA3ITUYHBIX KJIACCOB




Krnaccudukanus XuMHUYECKUX
peakuyii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH

https://lesson.acade
my

8 COXPaHEHUS MaCChI BEIIECTB;

3aKOH COXpaHEHUs U

MIpEBpAICHUs SHEPTUU TIPU

XUMUYECKUX PEAKIUAX

Cxkopocts peakuuu. OOpatumblie https://lesson.acade
9 peakiuu. XUMHYECKOe my

paBHOBECHE

[TpakTuueckas padora Ne 1. https://lesson.acade
10 «BnusiHuE pa3an4HbIX my

(hakTOpOB HA CKOPOCTH

XUMHUYECKON PEAKIIUN»

DJIEKTPOJIUTHYECKAS https://lesson.acade

nuccormarmd. Ilorsarue o my

BOJIOpOAHOM MoKa3atese (PpH)
11 pacTBopa. Peakunu HOHHOTO

obmena. ['maponus

OPraHUYECKUX U

HEOPraHUYECKHUX BEIIECTB

OKHCITUTEIIFHO- https://lesson.acade
19 BOCCTAHOBUTEJILHBIC PEAKITHH. my

[Tonsatue 06 3nekTpom3e

pacIiaBoB U PaCTBOPOB COJICH

KontponsHas padota no https://lesson.acade
13 pasneny «Teopernueckue my

OCHOBBI XUMHH

MeTamiel, UX MOJIOKECHUE B https://lesson.acade

[Tepuoanueckoit cucreme my
14 XUMHUYeCKuX 3jaeMeHToB 1. 1.

MenzeneeBa 1 0COOCHHOCTH

cTpoeHus aToMoB. O01IHe

(hM3UYECKre CBOMCTBA METAJIJIOB

CnaBbl METAJIOB. https://lesson.acade
15 DIIEKTPOXUMHUYECKUI Psif my

HaIpsDKEHUH METaJIOB

XHUMHYECKHE CBOMCTBA https://lesson.acade
16 Ba)KHf:I\/'II_HI/IX MevTaJIJ'IOB (FanHﬁ, my

KaJIMi, KaJIbI[Uii, MarHUM,

ATIOMHHHN) U UX COeTMHEHU N

o https://lesson.acade

17 XUMUYECKue CBOI/ICTB% Xpoma, my

MEJIU U UX COCTMHEHU

o https://lesson.acade

18 XUMHUYECKHE CBOMCTBA IIMHKA,

JKese3a M UX COCIUHEHUN

my




[Ipaktuyeckas padora Ne 2. https://lesson.acade
19 "Pemienue 3kcriepuMeHTAIbHBIX my
3aj1a4 1o reMe «MeTasibn"
Hemetaminl, nX 1OJIOKEHHE B https://lesson.acade
[Iepunoaunueckoii cucreme my
20 XUMHYECKUX AnemMeHToB Jl. U.
MenneneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB
du3znyeckue CBOCTBA https://lesson.acade
HEMETAJJIOB. AJNIOTPOIIUS my
21 HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoja)
XHUMHYECKHE CBOUCTBA https://lesson.acade
22 raJIoreHOB, Cephl U UX my
COETMHEHNH
o https://lesson.acade
23 XnMHnJyecKkre CBOMCTBA a30Ta,
pocodpa 1 UX COeTUHEHMI my
XUMHYECKHE CBOUCTBA https://lesson.acade
24 yriiepoaa, KpeMHHS U X my
COECOUHEHUN
o https://lesson.acade
o5 [IpumeneHne BaxHEUIINX
HEMETAJUIOB U UX COEIUHEHUI my
O06001IeHre U cUcTEMaTU3 AL https://lesson.acade
3HaHUU 110 TeMe «HeMeTamnbe. my
26 Breruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN 1
TEPMOXHUMHUYCCKUE PACUETHI
[TpakTrueckas padota Ne 3. https://lesson.acade
27 «Perrenne 3KCepUMEHTATBHBIX my
3aza4 mo teme "Hemeramninr"y
https://lesson.acade
KontponpHas paboTa o reMam
28 my
«Metanael» u «HemMeTramisly
Heoprannueckue u https://lesson.acade
29 OpPraHUYECKUE KUCIIOTHI. my
Heoprannueckue n
OpraHMYECKUE OCHOBAHUS
AmboTepHbIe HEOpraHUYECKHe https://lesson.acade
Y OPraHUYECKUE COCTUHEHUSI. my
30 I'eneTnyeckas cBA3b
HEOPraHMYeCKUX 1
OpPraHUYECKUX BEIIECTB
31 Poib xuMuu B o0ecrieueHHN https://lesson.acade

3KOJIOTHYECKOM,




SHEPreTUYECKOM U MUILEBOMN
0€3011aCHOCTH, Pa3BUTUHU
MEJUIMHBI

my

[Ipencrasnenus: 06 0OmUX
HAaYYHBIX IIPpUHOHUIIAX

https://lesson.acade

32 1 my

MIPOMBIIIJICHHOTO TOJyYEHUs

BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U https://lesson.acade
33 1 my

MaTepuaioB

https://lesson.acade
34 XUMHS ¥ 3J0pOBbE YEIIOBEKA 1 my
OBIIEE KOJIMYECTBO YACOB 34

I10 TTPOT'PAMME




YYEBHO-METOJMYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB U.I"., Cnankos C.A., AKIimoHepHOE
obmectBo «M3natenscTBO «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
Pa6ouas nporpamma no xumuu 8-11 xnace Jluang YMK I'abpuensna @T'OC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://app.onlinetestpad.com/tests

https://videouroki.net/tests/for-class/

https://lesson.academy-content.myschool.edu.ru/04/11






	 Программа курса химии. 10-11 классы. Базовый уровень (Электронное издание)

