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INOACHUTEJIbHAS 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YypOBHE cpenHero obmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBanun B Poccuiickoit
®denepanun», TpeOOBaHM K pe3yibTaTaM OCBOCHHUS (enepanpbHO 00pa30BaTeIbHONW MPOTPAMMBI
cpeanero obuiero obpazosanus (POII COO), npencraieHHbx B deepanrbHOM rocy1apcTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yuérom Konuenmuu mnpenogaBaHus y4eOHOro mpeameTa
«Xumus» B o0pa3oBaTenbHBIX opranuzanusx Poccuiickoit denepanuy, peanu3yromuXx OCHOBHbIE
oOpa3oBaTeNibHbIE MPOTPaMMbl, U OCHOBHBIX MOJOKEeHUN «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoii @enepanmu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpasurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJIXO/I0B K pa3pabOTKe MpOrpaMMbl TI0 XUMHUH, K OTPEICICHUI0 O0IIeH CTpaTernu
00YYEHUS,BOCIUTAHUS U PA3BUTHS OOYYAIOMIMXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMHUSD) IS
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMIM KoHUenTyadbHble mnosoxenus OI'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJICH, COJEpiKaHMs, Pe3yJbTaTOB OOy4YeHUs W TpeOOBaHWH K ypPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpazoBaHHMe,  IOJlydyaeMOE€  BBIMYCKHUKaMH  00Ieo0pa3oBaTebHON
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpPIIAIOIINM
ATAINOM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIINX
LEJIOCTHONH CHCTEME XUMHYECKOro O00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB
npupoabl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YENIOBEKa, a TAKXKe IKOJIOTMYECKH
000CHOBAaHHOTO OTHOLICHHSI K CBOEMY 3/I0pOBbIO U MPHUPOAHOMN cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHErO OOIIero o0pa3oBaHUs CPEICTBAMHU Y4EOHOTO
npeaMera « XUMHs», CoAepKaHue U MOCTPOCHHE KOTOPOro OMpeAesieHbl B MPOrpaMMe MO XUMUU C
yu€ToM cnenn(uKd HAYKH XUMHH, e€ 3HAYCHHS B MO3HAHWU HPUPOABI M B MAaTEPUATBHON >KU3HU
oOmiecTBa, a TaKke C Y4ETOM OOMIMX IleJied W MPUHIMIIOB, XapaKTePU3YIOUINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeIHero ol1ero oopazosanus B Poccutickoit denepanum.

XUMUS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HMIpaeT 0coOyl pojib B COBPEMEHHOMN
IUBWIM3AIMN, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyJbTypbhl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHATIBHOIO HAYYHOT'O MBIIUICHUS, B CO3[JaHNE LIEIIOCTHOTO MPECTaBICHUs 00
OKpY’aroIleM MHpe KaK O €IMHCTBE MPHUPOJbI U YelloBeKa, KoTopoe (opMUpyeTCs B XMMHUU Ha
OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPYIKAOILIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJENUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMM, XMMHS CTajga HEOThEMIIEMOU
Y4aCThI0 MUPOBOW KYJBbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPYJa U KU3HU KaKIO0ro 4ieHa
oOmiectBa. CoBpeMEHHass XMMHUSI KaK HayKa CO3uJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTIHM
HalpaBJIeHa Ha pelIeHue TI00albHbIX MPo0IeM yCTOMUMBOIO pa3BUTHSI YEIOBEYECTBA — CHIPHEBOH,
HHEPreTUYECKO, MUIIEBOM, IKOJIOIMYECKO 0€30aCHOCTH M OXPaHbl 310POBbSL.

B coorBercTBMM ¢ OOIMMH LEISIMH M TNPHHIUIAMH CPEJHEro oOIero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb M3yYCHHs) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAMMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHUYECKHX OPHEHTHUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKM3Hb COLIUyMa,
NPOIOJDKEHUST 00Pa30BaHMs B Pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH.



CocTaBisromuMH npeaMeTa «XUMHUsS» ABISIOTCS 0a30Bble Kypcbl — «OpraHudeckas XUMUs»
u «O01mas u HeopraHu4eckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HAHUH M3
o0uieil XxumMumn) U oprannyeckoil xumuu. opMUpPOBaHKE JAaHHON CHUCTEMbI 3HAHUM MPU U3yUEHUH
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHs BCErO MHOr0OOpasusi BEIECTB HAa OCHOBE
OOLIMX MOHSITUN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepxaHusi KypcoB — «Opranndeckass xumusi» u «OOmas u HeopraHudecKas
XUMUs» cPopMHUpOBaHA B MpOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YUYCHHIO
y4ueOHOro MaTepuana U OOYCIIOBJICHA HUCTOPHYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAaHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCcKOW XUMHUHU BEILIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCHUYECKOW TEOPUM CTPOCHUS OPraHUYeCKHX COCJIMHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHHUM BEILECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTIJICBOJOPOIOB JIO
CIIOXKHBIX OHMOJOTMYECKH AaKTHUBHBIX cOeJAMHEHUH. B Kypce opraHmdeckoidl XHMHUU IOJIY4arOT
pa3Bute cHOpMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUSI IEPBOHAYAIBHBIC
MPEJICTABICHUS O XMMHYECKON CBsI3U, KJIACCU(PUKALMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUH.

[Ton HOBBIM yrjaoM 3peHHs B mpenMmeTre «XHuMHs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
M3YYEeHHBIII Ha YpOBHE OCHOBHOrO 0OIIero oO0pa3oBaHUS TEOPETUYECKUN MaTepuanl u
(akToNIOrMYecKre CBEICHHUS O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0miasi U HeopraHUuYeckas XUMHS» OOyYarolmMMCs MPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh
3HAa4YCHUE MEPHOANYECKOTO 3aKOHA C OOIETEOPETHUYECKUX U METOJI0JIOTMYECKUX MO3UIHH, T1y0Ke
MOHATh UCTOPUIECKOE M3MEHEHNEe (YHKIIMA ATOTO 3aKOHA — OT 0000IIArOIIeH 10 0OBSICHSIONEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHWI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUH, CBOWCTBAX M
NPUMEHEHNH, a TaKXKe O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKAHHUSI
nononHseTrcs B Kypcax 10 wm 11  KimaccoB  2neMEHTaMHM  COAEp)KaHUS, HMEIOLIMMHU
KyJIbTYPOJIOTHUECKH W TPUKIAIHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poib B TIO3HABAaTEIbHOH U
NPaKTUYECKON NIESTETPHOCTH 4YeNOBeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHS K TMPOIECCY
TBOpUYECTBA B OOJIACTH TEOPHHM M MPAKTHYECKUX MPUIOKEHHH XUMHHU, MOMOTAIOT BBITYCKHHKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICINBATh MH(OOPMALMIO M TPUMEHSTH €€ sl TOMOJIHEHHS 3HAHWH, PeIIeHHsS
MHTEJUICKTYaJbHBIX M OKCIEPUMEHTAIBHBIX HCCIEOBATENbCKUX 3a1ad. B 1menom copepikaHue
yueOHOro mpenmera «XHMHUS» JaHHOTO YPOBHS M3YYEHHs] OPHEHTHPOBAHO Ha ()OPMHPOBAHHE Y
00y4JarOIIUXCSl MHUPOBO33PEHYECKOW OCHOBBI JIJIi TOHMMAHUS (PUWIOCOPCKUX HIeH, TaKuX Kak:
MaTepualbHOe €IMHCTBO HEOPTraHWYECKOTO M OPraHW4ecKOro MHpa, OOyCIOBIEHHOCTH CBOMCTB
BEIIECTB UX COCTABOM M CTPOSHHEM, ITO3HABAEMOCTb MPUPOIHBIX SBJICHUN ITyTEM SKCIIEPUMEHTA U
peUIeHUs] TMPOTHBOPEYMII MEXIy HOBBIMH (DaKTaMH M TEOPETHYECKUMH IPEIIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHMM B DPELIEHUH SKOJIOTMYECKHX MpoOJeM, a Takxke MpoOieM cOepexeHUs
DHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHHS HOBBIX TEXHOJIOTUI M MaTepHaIoB.

B mnane penieHus 3aja4 BOCIHMTAHUS, PA3BUTUS M COLMAIU3ALUHN OOYYAIOIIUXCS MIPUHSATHIC
HpOI‘paMMOﬁ mo XuMHUH M[IOAXOAblI K OHPCACICHHUIO COACPKAHUA KW IOCTPOCHUA MNPCIAMCTA
HpeIyCMaTPUBAIOT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX [CHUCTBHUIl, HMEIOIIUX 0a30Boe
3HA4YCHHUE ISl PA3JINYHBIX BUJOB JESATEIBHOCTH: pEIICHHs Mpo0IeM, IONCKa, aHaIu3a U 00paboTKu



I/IH(I)OpMaI_[I/II/I, HGO6XOI[I/IMBIX JUIA HpI/IO6peTeHI/IH OIIBITa HpaKTHQCCKOﬁ U HCCIIEI0BATEIbCKOM
JACATCIIBHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHUU XUMHHU.

B mpakTuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOTO O0IIIEero o0pa3oBaHUsl, Tak U Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, NPU ONPEAEICHUH COJEP/KATEIbHON XapaKTepUCTUKU
Hened M3ydeHMsl [peAMeTa HaIpaBJIEHUEM IEPBOCTENEHHOW 3HAYUMOCTU  TPAJULMOHHO
npu3Haércs  (GOPMUPOBAHHE OCHOB XMMHUYECKOM HAayKd Kak OO0JIaCTM  COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUYECKOMN JIE€ATEIBHOCTH YEJIOBEKA U KaK OJJTHOTO U3 KOMIIOHEHTOB MHPOBOM
KyibTypbl. C METOIMYECKOM TOYKM 3pPEHHs] TAaKOM MOAXOA K OINpEACTCHHUIO IeNel HM3ydeHHs
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPAaBIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHs TJIABHBIMU IIENIIMU HW3YYCHHS TMpeaMera «XUMHUS» Ha
6a3oBom ypoBHe (10 -11 ki1.) ABIAIOTCS:

dbopMUpOBaHHUE CUCTEMBl XHMHUYCCKUX 3HAHMNA KaK Ba)KHEUIIEH COCTABJISIONICH €CTCCTBEHHO-
HAYYHOU KapTUHBI MHUPa, B OCHOBE KOTOPOI1 JiexkKaT KIIIOUEBbIe MOHATHUS, (YyHIaMEHTAIbHBIE 3aKOHbI
U TEOPUM XHMHUHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHHUE W TIOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHHME C HCTOpPHEH WX pPa3BUTHS U
CTaHOBJICHMUS;

dbopMupOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX
peakiuii, HEOOXOIUMBIX JJisi TPUOOPETCHHS YMEHHM OpPUEHTHUPOBATHCS B MHPE BEIISCTB U
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTHUECKON U IMOBCEIHEBHOW KU3HH;
pa3BUTHE YMEHUH U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOJECHHEM W OOBSICHEHUEM
XUMHUYECKOT0 HKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30M1aCHOTO OOpaIeHHs C BELIECTBAMH.

Hapsiny ¢ stum, comepxkaTenbHas XapaKTepUCTHKA IEJEH M 3a1ad M3y4YeHUs TpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B
cucteMe cpenHero oomero obpazoBanus. CeroaHs B MpENoaBaHUNA XHUMHHU B OOJIbIIEH CTETICHH
OTIa€TCs MPEANOYTCHHE MPAKTUIECKOW KOMIIOHEHTE COIepKaHUsI 00YUYESHHsI, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMTYCKHHUKA O0IIe00pa30BaTeILHON OpraHnu3alIliy, BIIaJICIONIero He Ha0OpOM 3HAHUA,
a (YHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCO0aMHM M YMEHHSIMH AKTHBHOTO TOTYYCHHUS
3HAHUHU U MNPUMCHCHUA UX B peam)Hoﬁ KHU3HU T PCIICHUA MMPAKTUYCCKUX 3a/1a4.

B cBs3u ¢ 9TUM npu U3ydeHUH TIpeaMeTa « XUMUs» JOMHUHHUPYIOIIee 3HaYeHHE MPUoOpeTaroT
TaKue LEJIU U 3a7a4H, KaK:

ajanTanus oOydYaroUMXCsl K yCIOBUAM TUHAMUYHO Pa3BUBAIOLIETOCs MHpa, pOpMHUpOBaHUE
MHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY IIPUHSATHIO TPAMOTHBIX PELICHMH B KOHKPETHBIX MH3HEHHBIX CHUTYyalMsX,
CBSA3aHHBIX C BELUIECTBAMM U UX IPUMEHEHHEM,;

dbopMupoBaHUE Y 00YUAIOIINXCS KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUH ), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYCHHE U1 PA3IMYHBIX BHUJIOB JEATEIHHOCTH: pEIICHUS TpoOseM, IOHUCKa,
aHanm3a U o0paboTku wuH(MOpMaNUU, HEOOXOMUMBIX Ui MPUOOPETEHUS OIBITa JIEATEIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE MECTO B IIO3HAHWHM XWMHH, a TaKKe I OIEHKA C TTO3HIIHI
HKOJIOTUYECKON OE30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XHMHUYECKHUX IPOIECCOB Ha
OpraHM3M 4YeJIOBeKa U MPUPOAHYIO CPENy;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIEKTYyallbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSTENbHO MpPUOOpETaTh HOBbIE 3HAHMSA 1O XHMHUU B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSAMHU, HCIONH30BATh COBPEMEHHBbIE WH(OPMALMOHHBIE
TEXHOJIOTHM JUIS TIOWCKA U aHajau3a y4eOHOW M Hay4HO-NOIyJISIPHOW MH(POpPMALMH XUMHUYECKOIO
COZIepKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOLUATHUBHOIO M JIOTUYECKOI'O MBIILICHHUS,
HaOJII0/1aTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH,
[IpU [JIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAaHHE Y OOyYaromIuXcst yOSKIEHHOCTH B TYMAHMCTHUYECKOW HAIPaBICHHOCTH XMMUH,
e€ BaXKHOW pOJNM B PEIICHUH TJIOO0ANBHBIX MPOOJIEM pPAIMOHAIBHOTO TPUPOIOTOIH30BAHMUS,
MOTMOJTHEHUS JHEPreTUYECKUX PECYpPCOB M COXPAHEHHS TPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOIMMOCTH OEpeKHOTO OTHOIICHHS K MPHUPOJC U CBOEMY 3J0POBBIO, a TaKKe MPHOOpETESHUs
ONbITa WCIOJIb30BAHUS TOJTYUYECHHBIX 3HAHWM ISl IPUHATHS TPAMOTHBIX PENICHWH B CHUTYalMsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B yuebHOoM maHe cpeaHero oOimiero o0pazoBaHMs MpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB NpeaMETHON 00aacT «EcTecTBEHHO-HAayUHbIE IPEAMETHI.

OO1mee 4nCIO YacoB, OTBENEHHBIX IS M3yYCHHUs XWMHH, Ha 0a30BOM YpPOBHE CPEIHEro
obmero oopazoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kmacce —
34 gaca (1 gac B HezemIo).

Conep:xanue 00yyeHust
10 KUIIACC
OPI'AHUYECKASA XUMUSA
TeopeTnyeckne 0CHOBbI OPraHM4eCKOM XUMHU

[Ipenmer  opraHuyeckoid  XUMUHM: €€  BO3HMKHOBEHHE, pa3BUTUE W  3HAYCHUE
B IIOJIyYEHHH HOBBIX BELIECTB M MaTepHaoB. Teopusl CTpOEHHS OPraHMYECKHX COEIMHEHUN A.
M. BytnepoBa, e€¢ ocHoBHble moJOKeHUs. CTpyKTypHble (GOPMYJIbI OPraHUYECKUX BEIIECTB.
I"'omomorus, nzomepusa. XuMudeckasi CBsI3b B OPfaHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPaTHbIE
CBSI3H.

[IpencraBienne o kiaccupuUKalMy OpraHMYECKHX BelecTB. HoMeHKiaTypa opraHMYecKux
COEJIMHEHU (cucTeMaTHyecKkas) ¥ TPUBHAJIbHbIC HAa3BaHMS BAKHEWIIMX MpeIcTaBUTeNed KIaccoB
OpraHMYECKUX BEILECTB.

3KCHC[ZI/IMCHT3,JIBHBIG MCTOJIbI HM3YYCHHWA BCHICCTB W HX H[}@B[Z&QCHHP’IZ O3HAKOMJICHUE C
06pa3uaMH OpPraHMYC€CKUX BCIICCTB M MaTCpuajlaMd Ha HX OCHOBC, MOACIHMPOBAHHUEC MOJICKYII

OpraHWYECKUX BEIIECTB, HAOIIO/IEHUE U ONKCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAICHUIO
OpPraHMYECKUX BEIIECTB MPHU HarpeBaHUU (TUIaBlIeHUE, 0OYTIIMBaHUE U TOPEHUE).

YraeBoaopoasl



AnKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKMH psa. MeraH M 3TaH — MpocTeiuine
NPECTaBUTENIN alIKaHOB: (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA (PEAaKIMU 3aMEICHHUs U TOPESHMUs),
HAaXO0XK/JI€HUE B IIPUPOJIE, IIOJyYCHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHE, FOMOJIOTMYECKUN psf. DTWIEH M NPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN AJKCHOB: (PU3MUYECKHE UM XHMMUYECKHE CBOMCTBAa (peakuuu THAPHUPOBAHUS,
raJOreHUPOBAHUs, MMJIPATALMH, OKHCICHHS U MIOJIMMEPU3ALIUH ), TOTYUYEHHUE U IPUMEHEHHE.

Anxaauensl: OyrtaaueH-1,3 u wmeTunOyraaueH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKHE
cBO¥icTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOT0 KayuyKa 1 pe3UHBbI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHMsI, TOMOJIOTHYECKUN psiA. ALIETHIIEH — IPOCTEHIINi
IIPEJICTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHMUYECKHE CBOICTBa (peakuuu
TUPUPOBAHUS, FAIOTEHUPOBAHUS, THAPATALIH, TOPEHUS ), IOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crtpoenue, ¢GuU3MYECKHE M XUMHYECKHE CBOMCTBa (peakiuu
TraJIOTEHUPOBAHUA W HUTPOBAHHUA), IOJIY4EHHE U MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOTYYeHUue U
npumenenue. TOkKCUYHOCT,  apeHOB.  ['eHeTnueckas  CBsI3b  MEXJIy  YIVIEBOJOPOJaMH,
MPUHAISKAIIMMHU K Pa3IMYHbIM KJIaccaM.

[IpuponHble UCTOYHHUKHU YTIEBOAOPOAOB. [IpupoaHslii ra3 v momyTHble HE(QTSHBIE Ta3bl.
Hed1b n e€ npoucxoxaenue. CrnocoOsl nepepaboTKu He(TH: MEepPeroHKa, KPEeKHHT (TEpMUYECKUH,
KaTtaquTuyeckuit), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B MIPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yroJib U IPOJYKThI €ro epepadoTKy.

OKCIIEPUMEHTAIBHBIE METOIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUH: O3HAKOMIICHHE C
o0Opa3maMu TuracTMacce, KaydyKoB M pe3uHbl, kojutekuuu «HedTe» m «Yromb», MoaenupoBaHue

MOJICKYJI  YIJICBOAOPOAOB U  T'aJIOTCHOIIPOU3BOAHBIX, IIPOBCIACHUC IIPAKTHYECKON  paboThI:
MOJIYYCHHEC 3THUJICHA U U3YUCHUC CTO CBOICTB.

PacuértHble 3aj1a4u.

Brrunciaenus no YpPaBHCHHUIO XUMHUYECKOU pCakuuun (MaCCBI, O6’béMa, KOJIMYECTBA NCXOOHOI'O
BCIICCTBA WM MMPOAYKTA pCaKIUU 110 U3BECTHBIM MacCCc, O6’[>éMy, KOJMYCCTBY OJHOI'O N3 UCXOJHBIX
BCIICCTB WJIK NPOAYKTOB peaKI_II/II/I).

Kuciopoacoaep:kamiue opranndeckue coeInHEHUs

[IpenenbHbple OJHOATOMHBIE CHUPTBL. METaHOJI W JTAHOJ: CTpOCHHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEeakiuMyd C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOJOPOJIAMU, TOPEHHE),
npuMeHeHne. BoopoHbie CBA3M MEX Ty MOJIEKYJIaMHu CIIUPTOB. J{elicTBHEe MeTaHOJIa M ATaHOJa Ha
OpraHU3M 4YeJIOBEKa.

MHoroaToMHbIe CIIUPTHI. OTUJICHITIUKOIbL U TJIMIOCPUH: CTPOCHUC, (I)I/I3I/I"IGCKI/IG n
XHMHYCSCKHE CBOMCTBA (BSaHMO}IeﬁCTBI/Ie CO IICJTIOYHBIMU MCETallIaMH, Ka4€CTBCHHAsA PCAKIUA Ha
MHOI'OAQTOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3sM YCJIOBCKaA. HpHMeHeHI/Ie rmmocpuHa U
OTHUJIICHTJIMKOJIA.



deHoM: cTpOCHUE MOJIEKYJIbI, (PU3HMYECKHE U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoIa.
[Tpumenenue enona.

AJIBI[CFI/IILBI U KenioHbdl. q)OpMaHB,HGFI/II[, afgerajipacruj: CTpOCHUC, (1)I/I3I/I‘-IGCKI/IC u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHsS M BOCCTAHOBJICHHs, Ka4YCCTBCHHBIC pCaKHI/II/I),
MOJIYy4YCHHEC U ITPUMCHCHUC.

O/IHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs M YKCYCHasi KHUCIIOTBI:
CTpOEHHUE, pU3NYECKNe U XMMHUYECKHE CBOMCTBA (CBOICTBa, OOIIME JUIS KJlacca KUCIIOT, PeaKI[Hsl
sTepudUKalMn), TOdydeHue | npuMeHeHune. CreapuHOBas W  OJIGMHOBas KHUCIOTHI  Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE IEHCTBHE.

Crnoxsble 3(Upbl Kak NMPOU3BOAHbIE KapOOHOBBIX KHCIOT. I'MAPOIN3 CIOXHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. buosorudeckas poib KUPOB.

VYTraeBopl: cocTaB, KiIacCH(pUKalus YrieBoJIOB (MOHO-, IM- M Moiucaxapujsl). [moko3a —
IpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (U3UYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcuaom meau(ll), okucieHnne aMmmMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIIOKO3bI), HAXOXIACHHUE B NPHUPOJAE, NPUMEHEHHUE,
ouonoruueckas posb. Dotocunres. PpykTo3a Kak H30Mep IITIOKO3HI.

Kpaxman u memmono3a Kak NpUpOJHbIe moiauMmepbl. CTpoeHue Kpaxmana M LEJUTHOJIO03BI.
dusnyueckre ¥ XUMHUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

3KCH€[ZI/IMGHT2U'II)HBIG MCTOJbI  HM3YYCHHA BCHICCTB W HX H[)CB[!&![!GHHﬁI IIPOBCACHUC,
Ha6JHOI[eHI/Ie " OMMUCAHUC NCMOHCTPAIIUOHHLIX OIIBITOB: TOPECHUC CIIUPTOB, KAYCCTBCHHBIC PCAKIINUN

OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dTaHoja okcugoMm weau(ll)), MHOroaroMHBIX CHHPTOB
(B3auMopelicTBie TiaMuepuHa ¢ ruapokcuaom Mmeau(ll)), anbprerngoB (OKUCIIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxcunom menu(ll), B3ammozeicTBue Kpaxmana € HOJIOM),
IpOBE/IEHUE NMPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérhple 3aga4n.

Boruncnenus o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO
BEIIIECTBA WJIHM MPOJYKTa PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX
BEIIECTB MJIU MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalire OpraHn4eckKie CoeAMHEHNSI.

AMUHOKHUCIIOTBI KaK aM(OTEepHbIE OPraHUYEeCKUe coeAnHCHUs. DU3NYECKHEe U XUMHYECKUE
CBOMCTBa aMHUHOKHUCIOT (Ha mpuMepe TauiuHa). buosornueckoe 3HaYEHHWE AaMUHOKHUCIIOT.
Ilentuamel.

benku kak mnpupoIHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS W
TPETUYHASI CTPYKTypa O€IKOB. XHMMHUYECKHE CBOWCTBAa OEJTKOB: THAPOJIM3, JEHATypaIus,
KaueCTBEHHbBIE PEaKIIMK Ha OCIKH.



BKCHCQI/IMCHT&]’ILHHC MCTOJbI HM3YUYCHHA BCIICCTB KW HX H[!eB[)a!!!eHI/Iﬁi Ha6HIOI[CHI/IC n
OMUCAHUC NEMOHCTPALMOHHBIX OIIBITOB: ACHATYpalusd OeaKoB IIpU Harp€BaHnuu, OBECTHBIC PCaKIINU

OEJIKOB.
BbicokomosiekyasipHbIe COeTUHEHUSI
OCHOBHBIC TIOHSATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCJMHCHUH: MOHOMEp, IOJINMED,

CTPYKTYPHOC 3BCHO, CTCIICHb NOJMMCpU3AllUN, CPCAHASA MOJICKYJISIpHASA Macca. OcHOBHbBIC METOABbI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/Iﬁ — NOoJIMMEpHU3alnA U IMOJTUKOHACHCALNS.

3KCH€[ZI/IMGHTEU'II)HLIG MCTOJIbI M3YUYCHHWA BCHICCTB W HX H[}GB[!&!!!CHHﬁZ O3HAaKOMJICHUE C
06pa3uaMH NMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

MeXIpe/IMETHBIC CBS3H.

Peanmu3anms MexnpeIMETHBIX CBs3€d NPU WM3Y4YEHUM opraHnyeckod xummu B 10 kiacce
OCYILIECTBIISICTCSI 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaKk |
MOHATHUH, SIBISIOIINXCS CUCTEMHBIMU IS OTAEIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIC TTOHSTHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPH,
aHaJIM3, CUHTE3, Kiaccu(HKaIMs, MEePUOJUYHOCTh, HAOMIOACHHE, H3MEpPEHHEe, HKCIEPUMEHT,
MOJETUPOBAHUE.

@duszuka: MaTepus, SHEPrUsl, Macca, aToM, 3JEKTPOH, MOJEKYJa, SJHEPreTUYECKUl YPOBEHbD,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHUE BELIECTBA, (PM3NUECKUE BEIUYMHBI U €JUHULBI UX
U3MEPEHMSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BellecTB B OpraHusme, (OTOCHHTES,
OMOJIOrMYecKy aKTUBHBIE BellecTBa (OeIKu, YIIIeBOIbL, )KUPbI, PEPMEHTHI).

I'eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMTAEMbIE, TOTUTUBO, PECYPCHI.

Texnomorus: IMUIICBBIC TPOAYKTBI, OCHOBbLI PAllMOHAJIBHOI'O IMUTAHWA, MOIOIIHUEC CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUUYCCKHUE IIperiapaTbl, MaTCpHajibl U3 HUCKYCCTBCHHBIX W CHUHTCTHUYCCKUX
BOJIOKOH.

I[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XUMHWNU HA BA30BOM
YPOBHE CPE/ITHEI'O OBILET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYaroIUMUCS
nporpaMM cCpeaHero oomiero oOpa3oBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM M TPEIMETHBIM).
HaydHo-MeToIn4eckoil OCHOBOM /ISl pa3pabOTKH IDIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IIPOTPaMM
cpenHero o0IIero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEIbHOCTHBIN MOIXO/.



B cooTBeTcTBUM € CHCTEMHO-AEATEIHHOCTHBIM MOAXOAOM B CTPYKType JIHYHOCTHBIX
pe3yIbTaTOB OCBOCHHMSI MpeaMeTa « XUMUs» Ha YPOBHE CPeHEro oOIero oopa3oBaHUs BbIICICHbI
CJIeTyIOIINE COCTABIISIONINE:

OCO3HAHUC 06y‘IaIOH_[I/IMI/IC$I pOCCPIfICKOfI FpaH(,HaHCKOﬁ HICHTUYHOCTH — TI'OTOBHOCTH K
CaMOpa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

HaJIM4HUC MOTHBAIIMU K O6yLICHI/IIO;

LIEJICHANPABIEHHOE DPAa3BUTHE BHYTPEHHHMX YOEKIEHHMH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TpaaAuLui 6a30BON HAyKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIMXCsS PYKOBOJCTBOBATHCS B CBOCH JIEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMH  [EJIOCTHOW CHUCTEME XHMHYECKOTO
00pa3zoBaHus;

HAJINYUC MTPaBOCO3HAHUS 3KOJIOrHYEeCKOM KYJbTYPBI U CIIOCOOHOCTHU CTaBHUTh OeJii U CTPpOUTH
KU3HCHHBIC ITJIaHBI.

JIMdHOCTHBIE pe3yIbTaThl OCBOCHUS TPeaMeTa « XUMUS TOCTUTAOTCS B €IMHCTBE yUeOHOU U
BOCIIUTATEIbHON JIEATENBHOCTH B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH W HJICATAMH POCCHUICKOTO TPaXKTAHCKOTO OOIIeCTBa,
NPUHATBIME B OOIIECTBE HOPMaMHU U TpaBWJIAMH MOBEACHHUS, CIOCOOCTBYIOMIMMH Ipolieccam
CaMOTIO3HAHUs, CAMOPA3BUTHSI 1 HDABCTBEHHOTO CTAHOBJICHUS INYHOCTH O00YUYaOIIHUXCSI.

JIMdHOCTHBIE pPE3yJbTaTBl OCBOCHHUSI TpeaMeTa «XHUMHUS» OTPaKaT CHOPMHPOBAHHOCTH
OTIbITa MO3HABATEIBLHON U MPAKTHUUYECKOH JeATEeIbHOCTH 00yUaloIuXCs 10 pealn3alii NPUHATHIX B
00111eCcTBE LICHHOCTEN, B TOM YHCJIEC B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

OCO3HAaHUsI OOYYAIOUIMMHUCS CBOMX KOHCTHTYLMOHHBIX INpaB M OOSI3aHHOCTEH, YBAXKEHMS K
3aKOHY U MPaBOIMOPSIIKY;

MNpEACTaBJICHHA O COLOUAJIBHBIX HOpMax MW IpaBuIax MCEKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTU TIPHU CO3JaHUU yqe6H51x ITPOCKTOB,
pCeiCHUN y‘-Ie6HBIX 1 NTO3HABATCJIbHBIX 3a/a4, BBIIIOJTHCHUN XUMHUYCCKUX DKCIICPUMCHTOB,

CMOCOOHOCTH MOHMMAaTh U NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPyTuX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NAaTPUOTUYIECCKOI'0O BOCIIMTAHUS:

HEHHOCTHOI'O OTHOHMICHUS K UCTOPUYCCKOMY U HAYYHOMY HACJICIUTO OTEUYECTBEHHOM XHUMUU;



YBAKCHHUA K IIPOLCCCY TBOPUYCCTBA B obnactu TCOpHUU U NPAKTUYICCKOTO NPUMCHCHUS XUMHHU,
OCO3HAHUS TOI'O, YTO JOCTMIKCHUS HAYKH €CTh PE3yJbTaT AJIUTCIbHBIX Ha6HIOILGHPII>'I, KPOIIOTJIUBBIX
SKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOSAHHOTO TPYda y‘-IéHBIX " IPAaKTUKOB;

HHTEPECa U IO3HABATCIIbHBIX MOTHBOB B IIOJTYYCHUHU U IIOCICAYIOIIEM aHAINU3C I/IH(l)OpMaHI/II/I
O IMCPCAOBBIX JOCTUIKCHUAX COBpeMCHHOfI OTEYCCTBEHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIICHMBAaTh  CUTYyalldd, CBsI3aHHbIE C  XUMHYECKMMH  SIBICHUSIMH,
U IIPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpPaIbHO-HPAaBCTBEHHBIE HOPMBI U

OEHHOCTH;,

TOTOBHOCTH OLIEHUBATh CBOE MOBCACHUEC MW TIIOCTYIIKHM CBOUX TOBapHIHeﬁ C HOSI/IHI/II\/'I
HPAaBCTBCHHBIX U ITPABOBbLIX HOPM U OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ OTUX TMOCTYIIKOB,

4) popMupoBaHus KyJbTYpPbI 310POBbS:

IIOHUMaHUus HCHHOCTeﬁ 3A0pPOBOIo H 0e301acHOTO O6p333 JKHN3HU, HeO6XO,I[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘ICCKOMy 1 IICUXUYCCKOMY 310POBbIO;

COOJII0ICHNS TIpaBMJI 0€30MacHOT0 OOpaIleHusl C BEIIeCTBAaMH B OBITY, TOBCETHEBHOM KU3HU
U B TPYJIOBOH JESATEIBHOCTH;

IMOHUMAaHHA HCHHOCTHU IpPaBUJI HHAWNBUAYAJIBHOT'O U KOJUICKTUBHOI'O 0e30macHOro TIOBCJICHUA
B CUTYyallUAX, YIPOKAKOIINUX 3J0POBbIO U KU3HU .]'IIO)IGI\/'I;

OCO3HAHUS IOCJIEJICTBUM M HENPUSATHA BPEAHBIX IPUBBIYEK (YHOTPEOJIEHUS alKOroJs,
HapKOTUKOB, KypeHUs);

5) TpPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATENIbCKOM  JEATeNbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUIaX AESITEIbHOCTH;

YCTaHOBKM Ha AKTHUBHOC Y4YaCTHC B PCHICHUM IIPAKTUYCCKUX 3a1a4 COHH&HBHOﬁ
HalpaBJICHHOCTHU (B paMKax CBOE€TO KJjlacca, H_IKOJ'IBI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPO(ECcCHil pa3InyHoro poJia, B TOM YUCIIE HA OCHOBE
PUMEHEHHUS PEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYY, JIOASIM TPyJa U pe3yibTataM TPYyAOBOH NeATeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYaJIbHOW TpaeKTOpUU 0oOpa3oBaHUs, Oymyliei

npodeccuu U peanu3anui COOCTBEHHBIX KM3HCHHBIX TUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;



6) 2K0JI0rHYeCcKOro BOCIUTAHMS:

IKOJIOTHYECKU 1IeJIECOO00PAa3HOI0 OTHOIICHUS K MIPUPOJIC, KAK HCTOYHHUKY CYIICCTBOBAHHMS
JKHU3HHU Ha 3eMIIE;

MOHUMAHUS TI00ATHHOTO XapakTepa JKOJOTHYECKHX MPOOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEbI;

OCO3HaHuA H€06XO[[I/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I XUMHU JIs1 PCIICHHA BOIIPOCOB
palrOHAJIBLHOT'O MIPUPOAOIIOTIb30BAHNA;

AKTUBHOTO HENPUATHUS [EHCTBHUHA, NPUHOCSIIIUX BpEA OKPYXKAIOIICH NPUPOJHON Ccpene,
YMEHHSI TMPOTHO3UPOBATH HEOIATOMPHUATHBIC HKOJOTHYECKUE TOCIEICTBUS TPEIIPUHAMAESMBIX
JICUCTBUI U MPEIOTBpPAILATh UX;

HaJIM4Yug Ppa3BUTOr0 SKOJOTMYCCKOr0 MBIIIJICHUA, 9KOJIOTHYECKON KyJbTYpbI, OIbITa
ACATCIIBHOCTH JKOJIOTMYECKOM HAITpaBJICHHOCTH, YMCHUA PYKOBOJACTBOBATLCS 150%051 B
HO3H&B3T€J'ILHOI71, KOMMYHHKaTHBHOﬁ n COHI/IaHBHOfI IMPAKTHKE, CIIOCOOHOCTH U YMCHUS aKTHBHO
MMPOTHUBOCTOATH UACOJIOTUU XGMO(l)06I/II/I;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOILLIECTBEHHO! ITPAKTHUKHY;

MOHUMaHMA CHeIU(PUKH XUMHM KaK HayKd, OCO3HaHUs e poiu B (OPMHPOBAHUU
paIMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3AaHUU IIEJIOCTHOTO TpPEACTaBICHUS 00 OKpY’KarolleM
MUpE KaK O €JUHCTBE NMPUPOABI U YEJIOBEKA, B [IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELIEHUU
po0JieM COXpaHEeHHUs IPUPOJTHOTO PaBHOBECHS;

yOexKIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHHU JJISI COBPEMEHHON NMBWIM3AalUU: B €€
TYMaHUCTHUECKON HAMpaBICHHOCTH W Ba)XHOH pOIM B CO3JAaHMM HOBOW 0a3bl MaTepHabHOMN
KYJIBTYPBI, PEMICHUH TI00ATbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKOH, MUIIEBON U HKOJIOTMUYECKOI O€30MacCHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCIIOBHI YCIICIIHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOH JKU3HU KaXKI0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM  TI'PAaMOTHOCTH: IIOHMMAHMS  CYIIHOCTM  METOJOB  ITO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOJTy4aeMble 3HAHUS IS
aHamu3a U O0BACHEHUS SABJICHUN OKPY>KAIOLIET0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHS
JienaTb 0OOCHOBAHHbIE 3aK/IIOUEHHsI HA OCHOBE Hay4HbIX ()aKTOB M MMEIOLIMXCS JIaHHBIX C LIEJIbI0
IIOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO MCIIOIh30BaTh XUMHUECKUE 3HAHMS JJIsL pCHICHU A l'[p06J'IeM B
PCAIBHBIX JKU3HCHHBIX CUTYAlUAX;

HHTCPECA K IMTO3HAHUIO U HCCHGI{OBaTeHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HENpEephIBHOMY O00pa30BaHUI0 W CamMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYE€HHIO HOBBIX 3HAHUH MO0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMU;



HHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3InUHbIX cepax NpodheccuOHaTbHOMN e TeNbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHUSI YUEOHOTO NpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAUMMbIE Ui (OPMUPOBAHHMS MHPOBO33PEHUSI OOYUAIOMIMXCS MEXAUCIUILTHHAPHBIC
(MeXIpeIMeTHbIE) 00IIeHayYHbIE TIOHATHUS, OTPaXKAIOIIHe EJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cneun(uKy METOJOB IO3HAHMS, HCIONb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHeprusi, sBIEHUE, MPOLECC, CUCTeMa, HAy4yHbI (haKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC YueOHBIC JCHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaronue (GopmupoBanue (PyHKIIMOHAIBHOW TPAMOTHOCTH M COITMAIBHOM KOMITETEHIIUU
o0y4armuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  HCIOJb30BaTh  OCBOCHHBIE  MEKIAMCIMIUTMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHMS U YyHHUBEpcajbHble Y4yeOHble JEHCTBHSI B TO3HABATEIbHOW U

COIMaJIbHOM IIpaKTHUKE.

MeTaHpe,[[MeTHBIe pE3YJIbTAaTbl  OTpaAXarT OBJIAJCHUC YHUBCPCAJIIBHBIMU y‘{€6HI)IMI/I
MMO3HAaBaTCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMU ,[[GI\/JICTBI/ISIMI/I.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /IEHiCTBUSIMH:
1) 6a30BbIe JJOTHYECKHUE IeHCTBUSA:

CaMOCTOSITENTbHO ~ (pOpMyJIHpOBaTH M aKTyallM3UpOBaTh MpoOJeMy, BCECTOPOHHE €
paccMaTpuBaTh;

OMMPCACIIATE HCJIU JACATCIBbHOCTH, 3aJaBass IapaMCeTpbl W KPUTCPUU HUX JOCTUIKCHHA,
COOTHOCHUTDB PE3YyJIbTAaThbl ACATCIbHOCTU C ITOCTABJICHHBIMU LICIISIMU

HCIOJIB30BaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMI)I JOTUYCCKOIoO MbIINUICHUA — BBbIJCIATDH
XapaKTCPHBIC MMPU3HAKH MOHSITHUI n  yCTaHaBJIUBATb X  B3aMMOCBA3b, HUCIIOJB30BAaTh
COOTBCTCTBYIOIIHNEC IMOHATUSA JIA 00BSICHEHHS OTACIBbHBIX q)aKTOB )51 ﬂBHCHHfI;

BBIGI/IpaTb OCHOBAaHHA U KPUTCPUU IJIA KJIaCCI/ICI)I/IKaI_[I/II/I BC€IICCTB U XMMHNYCCKUX peaKuHﬁ;

YCTaHAaBJIMBATL MMPUIUHHO-CJIICACTBCHHBIC CBA3HU MCIKY U3YyYaCMbIMU ABJICHUAMU,

CTPOUTH JIOTHYCCKUEC PACCYIKICHUSA (I/IHI[}/'KTI/IBHLIC, ACAYKTUBHBIC, I10 aHaHOFHI/I), BBISIBJIATH

3aKOHOMEpPHOCTH U MPOTUBOPEUMS] B pacCMATPUBAEMBIX SIBJIECHUSX, (HOPMYIMpPOBAaTh BBIBOABI U
3aKJIF0YCHUS;



IPUMEHATHh B IPOLIECCEe IMO3HAHMSA, UCMOJIb3yeMbleé B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIE€H, PeoOpa30BbIBaTh MOJIEIbHBIE MPEACTABICHUS — XUMUUYECKUNM 3HAK (CMMBOJ) JIEMEHTAa,
xuMudeckas (opmyna, ypaBHEHHME XUMHMYECKOW pPEaKUMu — TMpU pPelIeHUH y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKHUX 3a/lay, MIPUMEHATh HAa3BAHHbBIE MOJIEIbHbBIE MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB M3YYaeMbIX BEILECTB U XUMUUYECKUX PEAKLIUH.

2) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBUSI:
BJIAACTh OCHOBAMHU METOI0B H&y‘IHOFO ITIO3HAHHA BCIICCTB U XUMHUYCCKUX peaKHI/If/'I;

dbopMynHpoBaTh €M WM 3aJaYd  MCCJIENOBAHWS, HCIIOJB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIPOCH] B KAUE€CTBE MHCTPYMEHTA IMO3HAHHS U OCHOBBI JUIS
(GopMUpPOBaHUS TMIOTE3bI 10 TPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CYXKACHUM;

BJAJIETh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U TPOBEACHHUS YYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJIOAATh 3a XOJOM MPOIECCa, CaMOCTOSATEIBHO
IPOTHO3MPOBATh €ro pe3yibTaT, (OPMYIHPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIIEAOBAHUS, COCTAaBISATH OOOCHOBAaHHBIA OTYET O MPOJETAHHOU
pabore;

HpHOGpCTaTL OIIBIT y‘-ICHPI‘ICCKOfI HCCHCHOB&TCHBCKOﬁ n HpOeKTHOﬁ ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCHICHUA
MPAKTUYCCKUX 3ada4, MIPUMCHCHUIO PA3JIMYHBIX MCTONOB IMO3HAHUS.

3) paGora ¢ nnopmanuei:

OPHEHTUPOBATHCSA B PA3JIMYHBIX UCTOYHMKAX MH(pOpMALMK (HayYHO-TIOMYJIsIpHas JUTeparypa
XMUMUYECKOTO COJEp)KaHMs, CIpaBOYHBIE MocoOus, pecypcbl MHTepHeTa), aHATU3UPOBAThH
MHQOPMALMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUsS, KPUTHYECKH OLEHUBATh €&

JOCTOBCPHOCTDb U HECTIPOTUBOPCUNUBOCTD;

(dbopMyIMpOBaTh 3ampockl W MPUMEHSTHh pPa3IUYHBIE METOJbl NpPU TOHCKE U O0TOOpe
nHbopMaluu, HE0OXOAUMOM /1JIsl BBITIOHEHUS YYeOHBIX 3a7a4 ONpeAeIEHHOTO TUTIA;

pUOOpeTaTh OMBIT HCIOJIB30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAJbHYIO (OPMY NpEACTaBICHUS HHPOpPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTOJIb30BaTh HAy4yHBIH S3BIK B KayecTBE CpEACTBA IMpH paboTe ¢ XUMHYECKOU
uHbopMaleil: MPUMEHSATh MEXIIpeIMeTHbIE (PU3NYecKue U MaTeMaTUYeCKre) 3HaKu U CUMBOJIBI,
bopmyIbl, a00peBHaTypbl, HOMEHKIIATYPY;

HUCIIOJIB30BAaTh U HpeO6pa3OBHBaTb 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

OBJIa[leHHe YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:



3aJaBaTb BOIIPOCHI 1o CYHICCTBY O6CY)K,I[aCMOI\/'I TCEMBI B X04¢€ Jyaiaora
W/WIH AUCKYCCHHU, BBICKA3bIBATH MJCH, q)OpMYJ'H/IpOBaTI) CBOM MPCIJIOKCHHUA OTHOCHUTCIILHO
BBIIIOJIHCHHUA npezmoxceHHoﬁ 3aJa4u,

BBICTYNaTh C IPE3EHTAlMell pe3ylbTaToOB I03HABATEIbHON JEATCILHOCTH, IOJYUYCHHBIX
CaMOCTOSTEIILHO WM COBMECTHO CO CBEPCTHUKAMHU TIPH BBITOJHCHUH XMMUYECKOTO IKCIICPHUMEHTA,
NPaKTHYECKON pabOTHI MO0 MCCIIEIOBAHUIO CBOWMCTB H3ydacMbIX BEIIECTB, PeajHM3alid y4eOHOTO
POCKTa u bopMyIHpOBaThH BBIBO/IBI
10 pe3yJIbTaTaM MPOBEAEHHBIX MCCIIEIOBAHUI MyTEM COITIAaCOBAHUS MO3UIMIA B X0J/€ 00CYKICHHS
1 0OMeHa MHEHUSIMH.

OBJiajieHHe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBAaTh U OCYLIECTBIISATH CBOIO ITO3HABATENIBHYIO [JESATEIBHOCTD,
omnpezenss e€ IeIu U 3a4ayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii  aJrOpuT™M JAEHCTBHI TNPH BBIMOJHEHUH YYEOHBIX M MCCIENOBATENIbCKUX 3a7ad,
BbIOMpaTh HambOosee 3(h(PeKTUBHBIN CIOCOO WX pEHIeHHs C YY4ETOM TONyYEHUS HOBBIX 3HAHUHA O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH A€ATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHbIE pe3ybTaThl OCBOEHUS Kypca «OpraHuueckas XuMUs» OTpa)karoT:

c(OpPMUPOBAHHOCTh TPEACTABICHUA O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpaA, PO XHMMHU B IMO3HAHHUU SIBJICHUN mpupoanl, B (bOpMHpOBaHI/II/I MBIIIIJICHUA "
KyJTbTypbl JUYHOCTH, €€ (YHKIHOHAIBHON T'PaMOTHOCTH, HEOOXOMUMOW Mg pelICHHS
MPaKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO U
MIPUPOJIHOM CpeliE;

BJIAJICHNE CUCTEMON XMMHUYECKHMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJATAIOIIUE TOHATHS
(XMMMYECKUI 2JIEMEHT, aTroM, »JJEeKTpOHHas O00O0JOYKa aToMa, MOJIEKYJa, BaJeHTHOCTb,
AJIEKTPOOTPULIATENILHOCTh, XUMHMYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalEHHas1), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIJIEPOIHBINA CKEJeT, GyHKIMOHAIbHAs
rpymIna, paaukai, U30MepHsi, U30Mepbl, TOMOJIOTUYECKUH PsAJl, TOMOJIOTH, YIIIEBOAOPOIbI, KHCIOPOL
U a30TCOAEP KAIINE COCIUHEHMsI, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUs); TEOPHUHM U 3aKOHbI (TEOpHsl CTpOeHMs opraHmueckux emiectB A. M. Bytieposa,
3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKMH S3BIK XUMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAIIUE B OCHOBE IOHMMAaHMUS IPUYMHHOCTH M CUCTEMHOCTH
XUMHYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IOJNyYCHHH U
0€30IaCHOM HCHOJIb30BAHUM BAKHEHIIUX OpPraHMYECKHUX BEUIECTB B OBITY M NPAKTHYECKOM
JESTEIIBHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHHH BBISBIISTH XapaKTePHbIC MPU3HAKU TIOHSATUH, YCTAHABINBATH UX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IPU OINUCAHUU COCTAaBa, CTPOCHUS U
MIPEBPALLECHUI OPraHUYECKUX COEIUHEHH;



c(OPMHUPOBAHHOCTh YMEHMH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIi COCTABICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYJT OpraHUYECKUX BELIECTB U
YPaBHEHUN XMUMHUYECKUX PEaKLUi, U3rOTaBIMBATh MOJEIM MOJEKYJ OPraHUYECKHUX BELIECTB IS
WUTFOCTPALMK UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMUPOBAHHOCTh YMEHHU YCTAaHABJIMBATh MPHHAJICKHOCTh H3YyUYEHHBIX OPraHUYECKHX
BEUIECTB [0 HX COCTaBY MU CTPOCHUIO K OMNpeAeNEHHOMY Kiaccy/Tpynre COeIuHEHUI
(YrieBo1opo/ibl, KUCIOPO U a30TCOAEPKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS ),
JaBaTh WM Ha3BaHWs 1o cuctematudeckoir HoMmeHkmarype (IUPAC), a Takxke mnpuBOIUTH
TPUBUAJIBLHBIC HA3BaHUSl OT/ACJbHBIX OPraHUYECKHUX BEIIECTB (STWJICH, NPOIUJIEH, AaleTUJICH,
STUJICHTJIMKOJIb, MIULEPHH, (eHo, popmanpiaern, aneraibaerii, MypaBbHHAs KUCIIOTa, YKCYyCHAS
KHCJIOTA, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsl KHUCJIOTA, TI0K03a, ()pyKTO3a, Kpaxmall, LEeJUTII03a,
TJIALIHH);

CCbOpMI/IpOBaHHOCTB YMCEHUA OINPEACTIATh BH/bI XUMHYECKOM CBSI3HU B OpTraHUYCCKUX
COCAUMHCHUAX (OI[I/IHapHLIe u KpaTHLIe);

c(OpPMUPOBAHHOCTh YMEHHS TPUMEHSTH TOJOXKEHUS TEOPUHM CTPOSHUS OPTaHUYECKUX
BemectB A. M. BytnepoBa st 0ObsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA TUIUYHBIX IMPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, JTaH,
STUJICH, MpPONWIEH, aueTwieH, OyramueH-1,3, mertmwnOyranueH-1,3, OeH301, METaHOJ, 3TaHOI,
STHJICHTJIMKOJIb, TIHIIEPUH, (EHOJ, areTaabJeTu, MypaBbUHAs U YKCYCHAas KHUCIIOTHI, TIIFOKO3a,
Kpaxmaj, IeJUII003a, aMUHOYKCYCHAsl KHUCIIOTa), WUIIOCTPUPOBATh N€HETUYECKYIO CBS3b MEXKIY
HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C HCHOJIB30BAHHEM CTPYKTYPHBIX

hopmyur;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHHUKH YTJIEBOJOPOIHOTO ChIPhs (HEPTD,
MPUPOJIHBIA Ta3, Yroib), CIOCOOBI MX TMEPepadOTKH U MPAKTHUECKOE MPUMEHEHHE MPOIyKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBHIYMCICHUS 110 XUMHUYECKUM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOTHOTO BEIECTBA WM MPOJYKTA peakH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WIN TPOYKTOB PEAKIIUN);

C(bOpMI/IpOBaHHOCTB YMCHHﬁ BJIAZACTh CHCTEMOM 3HAaHUH 00 OCHOBHBIX MCTOJAax HAY4YHOI'O
MMO3HaHusA, UCITIOJIB3YCMbBIX B XUMHHU IIPU U3YUYCHUU BCUICCTB U XUMHNYCCKUX SIBIICHUI (Ha6HIOI[eHI/Ie,
HU3MCPECHUC, DSKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/Ie), HUCIIOJBb30BaTh CUCTEMHBIC XUMHWYCCKHEC 3HAHUSA OJIA
IMPUHATHUA pGH_ICHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBIX CUTYyaAlUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUEM,

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBUiia TMOJB30BAHHS XUMHUYECKOW TOCYI0U M
1abopaTopHBIM 000PYJOBaHHUEM, a TaK)Ke MpaBHia OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;



chOpPMUPOBAHHOCTh YMEHUW TMJAHUPOBATh U BBHINOJIHATH XHMHUYECKUN OSKCIIEPUMEHT
(mpeBpallieHusT OPraHWYeCKUX BEIIECTB IMPH HArpeBaHUM, TMOJYUYEHUE JTHIEHA W U3YYCHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUN OPTAaHUYECKUX BEIECTB, J€HATypalus OeIKOB MPHU HarpeBaHUH,
[IBETHBIE PEAKIMU OEITKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHUKH O€30TMaCHOCTH Mpu oOparieHuu
C BelecTBaMH U Ja0OpaTOPHBIM OOOpPYAOBAaHUEM, NPEACTABIATH PE3yIbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (OpMe 3amuCH YPAaBHEHHMM COOTBETCTBYIOUIUX peakuuii u (HopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHMH KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
NOJTy4YaeMyIo M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popMaluu, UHTepHeT U IpyTrux);

cOpPMUPOBAHHOCTh yMEHHI COONIOAATh TpaBWia OKOJIOTHUECKH IeJIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW JEATEITBHOCTH B IEJSIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY’KaIoIIe MPUPOIHOM Cpenbl, OCO3HABATh OMACHOCTh BO3JECHUCTBHUSI HA JKHUBBIE OPraHU3MBbI
oTpeIeIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAast cMbIc nokazatens [1JIK, mosicHsaTs Ha mpuMepax
CIocoObl YMEHBIIIEHUS U MPEAOTBPAILICHUS UX BPEAHOTO BO3ICHCTBHSI HA OpTraHU3M YeJIOBEKa;

JJIA o6yqa}0mnxcx C OrpaHUYCHHBIMH BO3MOXKHOCTAMU 3HOPOBBIA: YMCHHC I[IPUMCHSATH
3HAHHS 00 OCHOBHEIX JOCTYIHBIX METOJax IMO3HAaHWA BCIICCTB U XUMHUYCCKUX $IBJ'IGHI/II\/’I;

JUISL CHCTBIX U CIA0OBUASIINX OOYYAIOMIMXCS: YMEHHE HCIOJB30BaTh PElbe(h)HO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaitns nis 3anucu XuMudeckux Gopmy..

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
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https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

IHOYPOYHOE INIAHUPOBAHMUE

10 KIIACC
Ne KosuuecTBO Yacos Jlara
DJleKTPOHHbBIE IIU(PPOBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTposbHbl IMpakTuyecku H3y4YCeHH pecypeb
n 0 e padoThI e padoThbl A
IIpenMer opranuueckoi P3LL
XIMIH, €€ 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/
BO3HHUKHOBCHHUC,
pa3BUTHUC U 3HAYCHUC. M
Teopus ctpoeHust
OPraHnvICCKUX Pa LL'
coenuHeHnit A. M. 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/
Byrieposa, ee 170388/
OCHOBHBIC ITOJIOXKCHUS.
Hpe,IlCTaBJIeHI/Ie (6]
KI1accuUKaIIH
OPraHnvieCKux
BCIIIECTB. PaLU
Homenxmnarypa 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/
(cucremaruyeckas) u 170388/
TPUBUAJIbHBIC Ha3BaHUSA
OpraHn4eCKux
BCILIECCTB.
AJKaHBL: cOCTaB K PaLl
CTpOEHHE, 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/
TOMOJIOTHUYECKUHN PSII. 149993/
Meran u 3Tan- P3LU
HpocTEHIIHe 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/
npeacTaBUTCIN
AJIKaAHOB. M
Au . PoLU
(CHbI: CoCTan 1 1 0 0 https://resh.edu.ru/subject/lesson/5412/start/
CTpOE€HHUE, CBOUCTBA.
212563/



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

OTHIIEH U TIPOTHIICH-

P3LU
7 fpocTeniHe https://resh.edu.ru/subject/lesson/5412/start/
IpeaACTaBUTCIIN
AITKCHOBIO 212563/
[pakTrueckas padbora
8 Nel «Ilomyuenue
STUIICHA U U3y4YCHHE
€ro CBOWCTBY.
AnKagveHsl.
Byramuen-1,3 u P3LL
-1,3. .
9 mernrbyrazues-1,3 https://resh.edu.ru/subject/lesson/5412/start/
ITonyuyenue
CHHTETHYECKOTO 212563/
KayuyKa ¥ Pe3UHbI.
AJIKHHBL: COCTaB |
0COOEHHOCTH P3LL
10 CTPOCHIL. AVHCTHHGH' https://resh.edu.ru/subject/lesson/5412/start/
npocTeitmit
npeaACTaBUTECIIb L%:;/
AITKHHOB.
Brruncnenus no
11 YpaBHEHHUIO
XUMHUYECKON peaKkivH.
ApeHBI: OeH301 U PaLU
12 Tomyoin. TOKCHIHOCTE https://resh.edu.ru/subject/lesson/4775/start/
apcHOB. 150494/
I'enetnyeckas cBs3b P3LL
13 i;i?gjg;’ ;Ei’x B https://resh.edu.ru/subject/lesson/6148/start/
pa3HBIM KJIaccaM. 170461/
IIpuponusie
HUCTOYHUKH P3LLI
14 YIJICBOMOPOIOB. https://resh.edu.ru/subject/lesson/6148/start/

NIPUPOAHBIN Ta3 U
MOy THBIE He(TSAHBIC
ras3sl, HeThb U

170461/



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

MPOIYKTEHI e¢
nepepaboTKH.

IIpuponnsie
HUCTOYHUKU
YTIEBOAOPOAOB:
MIPUPOAHBIN Ta3 U

P3aLl

15 https://resh.edu.ru/subject/lesson/6148/start/
MONYTHBIC HEPTIAHBIC
ra3sl, HeQTh U 170461/
MPOIYKTHI €€
nepepabdoTKH.
KonrponbHas pabora
16 1o paszieny
«YTIIeBOIOPOBDY.
[IpenenvHble P3LL
17 OAHOATOMHRI® CIMPTRL https://resh.edu.ru/subject/lesson/4769/start/
METaHOJ U STaHOII.
BonoponHas cBsi3b. 150550/
MHoroaroMHbIe P3LL
18 CTHPTEL: https://resh.edu.ru/subject/lesson/4769/start/
STUIICHTTIMKOJIb U
TITHIIEPUH. 150550/
®deHout: cTpoeHue
MOJICKYJIBI, PoLL
19 (pusnuecKue u https://resh.edu.ru/subject/lesson/5727/start/
XMMHYECKHE CBOMCTBA, 150577/
NPUMCHEHHE.
ATbIETUABL: PaLW
20 (Gopmanbaerus u https://resh.edu.ru/subject/lesson/4776/start/
aleTaNbICTUI, ALICTOH. 150604/
OnHOOCHOBHEBIE
peaeabHbIC PaLL
21 KapOOHOBBIE KUCIIOTHL: https://resh.edu.ru/subject/lesson/4776/start/
MYpaBbUHAs U 150604/
YKCYCHasI.
22 ITpakTudeckas pabora

Ne2 «CpoiicTBa



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

pacTBopa yKCYCHOM
KHCIJIOTBD).

CreapuHoBas u
OJICUHOBAS KUCIIOTBI,

PaLl

23 KaK MPeICTaBUTENH https://resh.edu.ru/subject/lesson/4776/start/
BBICHINX KapOOHOBBIX 150604/
KHUCJIOT.
Mpbuia kak ccgm P3LL
24 2;2?;?;;&02232? https://resh.edu.ru/subject/lesson/4776/start/
neicTBHE. 150604/
Cnoxxubie 3QUPHI KaK
MIPOU3BOTHBIC PoLU
25 KapOOHOBBIX KHCIIOT. https://resh.edu.ru/subject/lesson/4776/start/
THAPOIN3 CIOKHBIX 150604/
3¢hHUpOB.
Kupsr: rugponus, P3LL
26 gﬁi:jﬁ:jﬁﬁ(’aﬂ por https://resh.edu.ru/subject/lesson/5952/start/
JKHPOB. 150631/
VIIIeBobL: COCTaB,
gnaccnibnxaum. P3LL
27 H;giiziizm_ https://resh.edu.ru/subject/lesson/6150/start/
III0K03a, (pyKTO3a, 150687/
caxaposa.
Kpaxman u nemironosa PoLL
28 KaK MPUPO/IHBIE https://resh.edu.ru/subject/lesson/5413/start/
TOJTMMEPBL 150714/
KonrponbHas pabora
o paszeny
29 «Kucnoponconepxaum
€ OpPraHuYeCKHe
BEIIIECTBAY.
30 AMMHBI: METHJIAMUH U PaLl

AHUJINH.



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

https.//resh.edu.ru/subject/lesson/4743/start/
150742/

AMI/IHOKI/ICHOTBI KakK
amQoTepHBIC P3LL

31 OPFamiriecKue 1 https://resh.edu.ru/subject/lesson/4743/start/
COCOUHCHUA, UX
OUOIOTHYECKOE 150742/
3Hauenue. [lentuabl.
benku kak npupoaHbie PaLW

32 BBICOKOMOJIEKYJIIPHBIE 1 https://resh.edu.ru/subject/lesson/4743/start/
COEIMHEHUSL. 150742/
OCHOBHBIE TOHITHS P3LL

33 RHMHH 1 https://resh.edu.ru/subject/lesson/6095/start/
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUA. 150823/
OCHOBHLIC TITOHATUA
XUMUN P3LL|

34 BHCOKOMOHUG KYJAPHBIX 1 https://resh.edu.ru/subject/lesson/6095/start/
COEIMHEHUH.
IInactMaccel, Kay4yku, 150823/
BOJIOKHA.

OBIIEE KOJIMYECTBO
YACOB I1IO 34

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

[Ma6puensn O.C., Octpoymos N.I'. Xumusi. MaTtepuansl 175 TOATOTOBKH K

CAUHOMY I'OCYyJapCTBCHHOMY 3K3aMCHY W BCTYIIUTCIBbHBIM 3K3aMCHAM B BY3EI:

VYueb. [Tocobue, - M.: lIpoda.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru
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