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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YPOBHE CpeHEro o0miero o0pazoBanus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccuiickoit ®enepauun», TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS (eaepanbHON
oOpaszoBaTebHON MporpaMmbl  cpeaHero obmero o6pazoBanus (POII COO),
npeacTaBlieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHJApTe
COO, c yuérom Konuenuuu mnpenogaBaHus ydyeOHOro rmnpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX Oopranu3anusax Poccuiickoit ®denepanuu, peaau3ylomuX OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpaMMbl, W OCHOBHBIX TMOJOXEHUU «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccuiickoit denepanun Ha nepuon Ao 2025 roga» (Pacnmopspkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMUH, K ONpeeIeHUI0 o01en
CTpaTeruy OOy4eHHMsI, BOCIIUTAHUS M Pa3BUTUS OOYHAIOUIMXCS CPEICTBAMU y4eOHOro
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuentyanbubie nojoxkenuss OGI'OC COO o B3auMMOOOYCIOBICHHOCTU IIEJei,
colepKaHMs, pPe3yJbTaTOB O0Oy4deHUss U TpeOOBaHUM K YPOBHIO TMOJATOTOBKHU
BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHMe, MOJTy4yaeMOe BBIMYCKHUKaMU 00I11e00pa3oBaTEIbHOM
OpraHu3allvy, SBJISETCS HEOThEMJIEMOM YacTblo MX 00pa30BaHHOCTH. OHO CIIY)XHUT
3aBEpIIAIOIIMM D3TallOM peaji3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHONW CUCTEME XUMUYECKOTO 00pa3oBaHus. DTH
[IEHHOCTH KacaroTCsl MO3HAaHUs 3aKOHOB IPHUPOJIbI, (GOPMHUPOBaHUS MHPOBO33PEHUS U
o0miel KylabTypbl YeJOBEKa, a TAKKE JKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 3JI0pOBBIO M MpUPOAHON cpene. Peanmusyercs xumuueckoe o00pazoBaHUE
oOydJaromuxcs Ha YpPOBHE CpeaHEero oOmero oO0pa3oBaHUsS CPEJACTBAMH Y4eOHOTO
npeaMera « XMMHUs», COAEPKaHNue U IOCTPOEHUE KOTOPOTO OIIPEAEIIEHBI B IPOIPaMMeE 110
XUMUH € YYETOM creur(UKH HAyKd XUMUH, €€ 3HAYCHUsS B MO3HAHUU MPUPOABI U B
MaTepUalbHON >KU3HM OOIECTBa, a TaKKe C y4€TOM OOIIMX LEeJIed M NPUHIUIOB,
XapaKTepU3YIOIHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEro 00111ero 00pa3oBaHMsI B
Poccuiickoit @enepanum.

XuMusl Kak 3JE€MEHT CHCTEMbl E€CTECTBEHHBIX HAayK WIrpaeT o0co0yio poJyib B
COBPEMEHHOW IUBWIM3ALIUU, B CO3/JaHUM HOBOW 0a3bl MaTepuanbHOW KyibTyphl. OHa
BHOCHT CBOM BKJIaJ] B GOPMUPOBAHUE PALlMOHAIEHOTO HAYYHOTO MBILIICHUS, B CO3/JaHUE
LEJOCTHOTO MPEACTAaBIECHUS 00 OKpYXKaloUleM MHUpE KaK O €AUHCTBE HPHUPOABI U
YeloBeKa, KOTOpoe (OpMHUpPYETCS B XUMHUU Ha OCHOBE MOHHUMAHMS BEIECTBEHHOTO
COCTaBa OKPYKAIOLIEro MUPa, OCO3HAHUS B3aUMOCBS3H MEXIY CTPOCHHEM BEIIECTB, UX
CBOICTBaMHU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C JPYIMMH €CTECTBEHHBIMM HAayKaMH, XUMUS CTaja
HEOTHhEMJIEMON YacTbl0 MHUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIELIHOTO
TpyJa M >KM3HM Kaxaoro uieHa ooOmectBa. CoBpeMeHHass XUMHUs Kak Hayka
co3yjaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOI'MI HalpaBJIeHa HA pELIEHUE TII00AIbHBIX



npoOJjieM YCTOWYMBOTO Pa3BUTHUSI UENOBEUECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSI.

B cooTBeTcTBUM C 00IIMMU LENIAMH U IPUHLIUIIAMU CPETHEr0 OOIIEro 00pa3oBaHUs
comepxkanne mnpeaMera «Xumus» (10-11 xmaccel, 0a30BBIM ypOBEHb HW3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYarOIIUXCS,
HEOOXOJUMYIO HMM JJIsi BBIPAaOOTKM MHPOBO33PEHUYECKHUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHHUS B KU3Hb COLIMYMA, IIPOJIOJKEHUSI 00pa30BaHuUs B pa3IMYHBIX 00J1acTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocrapnsionuMu  mpeaMeTa «XHUMHUS» — SBISIOTCS  0a3oBble  KypChl  —
«Oprannueckass xumus» u «OOmass u HeopraHWyeckass XUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW MO0 HEOPraHWYECKOW XMMHUHU (C BKIIOYCHHUEM 3HAHMM U3 OOIed XUMHUHU) U
opraHnyecko xumuu. DopmMupoBaHHE HAaHHOW CHUCTEMbl 3HAHUM TPU U3YUCHUU
npeaMeTa odecreurBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0O MHOT00Opa3us BEIIEeCTB Ha
OCHOBE OOIIMX MOHSTHH, 3aKOHOB ¥ TEOPUH XUMHUH.

Crpykrypa coxaepxkanusi KypcoB — «Opranudeckas xumusi» U «OOmas u
HEOpraHuyeckas Xumus» cpopMupoBaHa B mporpamMme Mo XUMUH Ha OCHOBE CUCTEMHOTO
NoJIX0Jla K H3YyYEHHI0O ydeOHOro Marepuaja U OOyCJIOBJIEHAa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUU Ha OMNpPEEAEHHBIX TECOPETHUCCKUX YPOBHAX. Tak, B
Kypc€ OpraHMYECKOW XMMHUHU BEIIECTBA PAacCMATPUBAIOTCS HAa YPOBHE KIJIACCHYECKOU
TEOPHUH CTPOEHHUSI OPTAHUYECKUX COEAUHEHHUI, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
ANIEKTPOHHBIX NPEJICTABIEHUN O CTpoeHUHU BemlecTB. CBeeHus: 00 U3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIIOXKHBIX OHOJIOTHYECKHU
aKTUBHBIX coeAuHEeHU. B Kypce opraHvdeckoil XWMHHM TMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEPBOHAYAIBHBIC
NPEJICTABIICHUSI O XUMHUYECKON CBS3M, KIACCU(DUKAIMOHHBIX TMpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yriioM 3peHuss B TmpenMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl M3Y4YCHHBII Ha YpPOBHE OCHOBHOTO 001mero oOpa3oBaHuUs
TEOPETUUYECKUN MaTepuai U (PaKTOIOTHUYECKHE CBEJCHUS O BEIIECTBAX M XMMHUYECKOM
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeoOpraHu4ecKas XuMHUs» 00 yJaromuMCs
MPEAOCTABISETCA BO3MOXHOCTh OCO3HAaTh 3HAYEHUE MEPUOJAMYECKOrO 3aKOHa C
OOIIETEOPETUIECKUX U METOJOJIOTHYECKUX TMO3UIIHNMA, TIIyOKe MOHITh MCTOPHUYECKOE
n3MeHeHne (QYHKIUH S3TOro 3aKkoHa — OT o00oOmarmel 10 OOBSICHSAIONEH W
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWM O BaXKHEWIIMX BEIIECTBaX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHHM, a TaKXKE O XHMHYECKHX PEaKIUsX, WX CYIIHOCTU U
3aKOHOMEPHOCTSAX NMpPOTEKaHus aomnoiHsercs B Kypcax 10 m 11 kmaccoB anmemeHTamu
COJIep>KaHMsl, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIIAHON XapakTep. JTU 3HAHUS
CrOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUH C APYTUMU HAyKaMH, PACKPbIBAIOT €&
pOJib B TMO3HABATEJIbHOM M TMPAKTUYECKOW IEATENbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K IPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKHUX



MPUJIOKEHUN XUMHM, MOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEeMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIUBATH
nH(pOpMALINIO ¥ IPUMEHSTH €€ NIl MOMOJHEHUS 3HAHUM, PEIICHUSI MHTEIUICKTYaIbHBIX
U DKCIIEPUMEHTANTBHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menoM copep:kanue yueOHOTO
npeamMera «XUMus JTaHHOTO YPOBHSI U3Y4YEHUs OPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUYECKOM OCHOBBI JJ1sl MIOHUMaHUS PUiIocoPCKUX ueu, Takux
Kak: MaTepUalibHOE €JIMHCTBO HEOPraHWYECKOTO W  OPraHUYECKOro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB HX COCTAaBOM M CTPOEHHUEM, M03HABAEMOCTh
MIPUPOAHBIX SABJICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS MIPOTUBOPEUUN MEKTY HOBBIMHU
dakTaMu U TEOPETHUUECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEIICHUU
AKOJIOTUYECKUX TPOOJIeM, a TakKe MpoOJieM COEPEeKEHUS] IHEPreTHUYECKUX PECYpPCOB,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mutane pemieHust 3a1a4 BOCIUTAHUS, PA3BUTUSI U COIMATU3AIMU O0YUYAIOIINXCS
MPUHATBIE POrPAMMOM MO XMMHUH MOJXO0/IbI K ONPEICIICHUIO COACPHKAHUS U MOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHUE YHHUBEPCATbHBIX YUe€OHBIX IEWCTBUH,
UMEIOIINX 0a30BOE 3HAUCHUE JIJISI PA3JIMUYHBIX BUIOB JEATCILHOCTU: PEUISHUS TTPOOIeM,
MOMCKa, aHajau3a U 00paboTKu MHMOPMAIIMK, HEOOXOIUMBIX I TPUOOPETEHUS OTbITa
MPAKTUYECKON M MCCIE0BATEIBLCKON NIETEIbHOCTH, 3aHUMAIONIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMHUH.

B mpakrtuke mnpemonaBaHus XWMHM KakK Ha YpPOBHE OCHOBHOI'O OOIIIEro
oOpa3oBaHus, TaK U Ha yPOBHE CpEIHETO 00IIero oOpa3oBaHUs, IPH OIpeAcICHUN
coAepKaTEeIbHOM XapaKTEPUCTUKHU LIeJIe M3y4eHHUs TMpeaMeTa HaIlpaBICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAAUIIMOHHO TMpu3HA&Tcs (HOPMUPOBAHHE OCHOB
XUMUYECKOM HayKH Kak oO0JJacTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYCCKOU
JEATEIBHOCTA YEJIOBEKAa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBON KyiabTyphl. C
METOJANYECKON TOUYKHU 3PEHUS TAKOU MOAXO/I K ONPEICIICHUIO LIEJIEH U3YUYEHUS TIpEeaMETA
SIBJISIETCS BIIOJIHE OTIPABJaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIAaBHBIMU LETAMU U3YUCHUS TIpeaMeTa « XUMHUS»
Ha 06a3oBoM ypoBHe (10 =11 ki1.) sBiISIIOTCS :

e (opMHUPOBAHUE CHCTEMbI XUMHYECKUX 3HAHWM KaK Ba)KHEUINEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JICKAT KIIIOUYEBBIC
MOHATHSA, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XHUMHUHU, OCBOCHHUE S3bIKa HAYKH,

YCBOEHUE u MMOHUMAaHHE CYLLIHOCTH JOCTYIHBIX 00001IeHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHWE C HCTOpUEH MX pa3BUTHS U
CTaHOBJICHUS;

e (opMHUPOBAaHHE W PA3BUTHE IMPEJACTABICHUN O HAaYYHBIX METOJAX ITO3HAHUS
BCIICCTB M XMUMHYCCKHX PEAKINHA, HEOOXOAUMBIX ISl MPUOOPETCHUS YMCHHI
OPUEHTHUPOBATLCS B MUPE BEIIECTB U XUMHUYECKUX SBICHUM, UMEIOIINX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;

e pPa3BUTHE YMEHUU MU CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM U
00BSICHEHHEM XMMHUUYECKOT0 AKCIIEPUMEHTA, COOTI0ICHUEM TIPaBUJl O€30IMacHOTO
oOpalleHus ¢ BeIeCTBAMM.



Hapsiny ¢ »tum, copepskarenbHas XapaKT€pUCTHKa LEled M 3aJad U3y4YeHUs
IpeaMeTa B NPOrpaMMe MO XMMHHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUH C
HOBBIMHM TNPUOPUTETAMM B CHUCTEME cpeaHero oodmero obOpasoBanus. CeronHs B
MPEeNoJaBaHUU XUMUU B OOJIbIIEH CTENEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKOU
KOMIIOHEHTE COJEpKaHHsI OOy4eHHUs, OPUEHTHPOBAHHON Ha MOJArOTOBKY BBITYCKHUKA
o01eo0pa3oBaTeibHOM ~ OpraHu3aly, BIaJCIOlero He HabopoMm 3HaHUM, a
(YHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHOCOOAaMHU W YMEHHUSIMU aKTHUBHOIO
MOJIYYeHHs 3HAHUN U IPUMEHEHUS UX B PEaIbHOM MKU3HM JJI PEIICHUs TPAKTUYECKUX
3a/ay.

B cBs3u ¢ 3TUM NpU U3yYEeHUU TNpeaMeTa «XHUMHs» JTOMUHUPYIOLEe 3HAUYEHUE
NpUOOPETAIOT TAKUE 1IEJIN U 3a/1a4H, KaK:

aganTanus OOydYaroIIMXCAd K YCIOBUAM JMHAMUYHO pPa3BUBAIOLIETOCS MHpA,
(opMHUpOBaHUE UHTEIUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIbHOMY HPHUHSATUIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

(dopMupoBaHUE y 00yUaIOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHH),
UMEIOIMX YHUBEPCAIbHOE 3HAUCHHUE JJIA PA3IUYHbIX BHUJOB ACSATEIbHOCTU: PEIICHUS
npoOyiieM, TIOWCKa, aHaimu3a MW 00paboTKM HHPOpMALMK, HEOOXOJUMBIX HJis
NpUOOPETEHUsT OTbITA JEATEIBHOCTH, KOTOpas 3aHMMAaEeT Ba)XHOE MECTO B IMO3HAHHUH
XUMHH, a TaKXkKe JIs1 OLEHKU C TMO3UIMNA SKOJOTUYECKON OEe30MacHOCTH Xapakrepa
BJIMSTHUSL BEIIECTB M XMMHUYECKHUX IPOIIECCOB HA OPraHM3M YEJIOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE TI03HABATENIBHBIX MHTEPECOB, HWHTEIUIEKTYaIbHBIX M TBOPYECKUX
crocoOHOCTe O0yYaromMXCs: CIMOCOOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBBIC
3HaHMS TI0O XMMHUU B COOTBETCTBHUU C YKU3HEHHBIMU MOTPEOHOCTSIMHU, HCIOJIb30BATh
COBpEMEHHbIE WH(OpPMAIMOHHBIE TEXHOJOTHHM J/JIA TMOWCKAa M aHaiu3a y4yeOHOU W
HAYYHO-TIONYJISIPHON MH(GOPMAIIMH XUMUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHHE W pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAaOJIOAaTeIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOANMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
JKCIIEPUMEHTA;

BOCIMTaHWE y  OOydalomuxcss  YOeKIEHHOCTH B T'YMaHHCTHYECKOM
HAIpaBJICHHOCTH XUMHM, €€ BaXXHOM pOJM B pEUICHUHM TIJI00aJbHBIX MpobieM
PaMOHAIBHOTO TPHUPOIONOJIB30BAHUS, IIONOJHEHHUS HSHEPreTUYECKUX PECYpPCOB U
COXpPAaHEHHUS] MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOro
OTHOLIEHUS K TPHUPOAE M CBOEMY 3[I0pPOBBIO, a TakXe MPUOOPETEHHs OIbITa
WCIIOJIb30BaHUS MOTYYCHHBIX 3HAHUN JJI1 IPUHATHUS TPAMOTHBIX PEIICHUH B CUTYaIHsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOHOM maHe cpenHero oOuiero oopazoBaHus MpeaMer «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB NMpeAMETHOUN o0nacTu «EcTecTBEHHO-HayUHbIE PEIAMETHI.



OO1iee 4muClIO 4YacoB, OTBEAEHHBIX AJI1 M3YYEHUS XUMHHM, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBanusi, coctanisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B
Henenmo), B 11 kimacce — 68 vacoB (1+1 vac B Henenmo).



COIEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMUM

[Ipenmer opraHu4ecKOM XUMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJTy4YE€HUU HOBBIX BEIIECTB U MAaTepUANIOB. Teopus CTPOCHUSI OPTaHUUYECKUX COETUHEHUM
A. M. byrtnepoBa, €€ ocHOBHbIE NOJOXKEeHUS. CTpYKTYpHBIE (POPMYJbI OPraHUYECKHUX
BemecTB. ['omosnorusi, nzoMmepus. XUMHUYECKasl CBSI3b B OPraHUYECKUX COCAUHEHUSIX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccuPpUKAIMKM OpraHUYecKUX BemecTB. HomeHkiatypa
OpraHUYeCKUX COEJUHEHMH (CHCTeMaTHyecKas)) U TPUBHAIBHBIC Ha3BaHUS BaKHEUIIHMX
MpEeCTaBUTENEH KIIACCOB OPTaHMYECKUX BEILIECTB.

DOKCIepUMEHTAIIbHBIC METO bl U3YUCHHUSI BEIIECTB U MX MPEBPAICHUN: 03HAKOMIICHUE
c oOpaslnamMu OpraHMYeCKHX BEIECTB M MaTephallaMM Ha MX OCHOBE, MOJICITUPOBAHUE
MOJICKYJI OPTaHMYECKUX BEIIECTB, HAOJIOICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB
10 TIPEBPAIICHUIO OPTraHWYECKUX BEIIECTB NMPHU HarpeBaHuu (TJIaBJICHHE, OOYTJIMBAaHUE U
TOpEHUE).

YriaeBogopoabl

AJKaHBI: COCTAaB U CTPOEHHE, TOMOJOTHUUECKUN psia. MeTaH U 3TaH — IpocCTeuIne
NPEICTABUTENN AJIKaHOB: (PU3MUYECKHE W XMMHUYECKHE CBOMCTBA (pEaKIMu 3aMelIeHUs U
TOPEHHUsI ), HAXO0KAEHUE B IPUPOJIE, OJYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUH psAld. OTWIEH W MPONUIEH —
NPOCTEHIIINE TPEACTABUTENIN AJIKCHOB: (PU3NYECKHEe M XMMHYECKHUE CBOWCTBA (peakiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS W NOJUMEPHU3ALNN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaweH-1,3 wu  wMermnOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHUE CBOMCTBA (peakuus nonumepusamnun). [lonyueHre CHHTETUUECKOTO KayuyKa U
PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, T'OMOJIOTHYCCKHH psl. ANCTHICH —
MPOCTEUIITNI TIPEICTABUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUUYECKUE
CBOMCTBa (peakuy TUIPUPOBAHUS, TAIOT€HUPOBAHUS, TUIpaTallii, TOPEHUS ), TOJIyYEHUE
Y IPUMEHEHHUE.

Apenbl. berson: coctas, cTpoeHne, GU3NYECKUE U XUMHUECKUE CBOMCTBA (peaKinu
rajoreHUpOBaHUs U HUTPOBAHUS ), IOJIyYEHUE U IPUMEHEHUE. T01yon. cocmas, cmpoeHue,
Qusuyeckue u Xumuueckue c8olUCMBA (peakyuu 2al02eHUpOSaAHUsi U HUMPOBAHUS),
nonyyenue u npumenenue. TOKCUMYHOCTh apeHOB. ['eHeTHueckas CBA3b MEXIY
YTJIEBOJIOPOIAMU, TPUHAIJICKAIIUME K PA3JIMYHBIM KllaccaMm.

[IpuponHble UCTOYHHUKHU YIriIeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHbIE HE(PTSHbBIC
ra3el. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepadoTku HePTH: MeperoHka, KPeKUHT



(TepMuYecKuid, KaTamuTUyecKuil), nupoau3. IIpoaykTel mnepepaboTku HepTH, HX
MPUMEHEHUE B TMPOMBILUIEHHOCTH W B ObITy. KaMeHHBI yroip M MNPOAYKTHl €ro
nepepadoTKu.

DKCHEepUMEHTAJIbHBIE METObI U3YUECHHMSI BEIIECTB U X MPEBPALICHUIN: 03HAKOMIICHHUE
c oOpa3mamMu IIacTMacc, KaydykKoB M pe3uHbl, Kouiekiuuun «Hedtb» u «VYromby,
MOJICJIMPOBAHUE MOJIEKYJ YIJE€BOAOPOIOB M TallOT€HONPOU3BOJIHBIX, MPOBEJICHUE
PaKTUYECKON pabOThl: MOTYYEHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anauu.

Bbrunciienust mo ypaBHEHUIO XMMHMYECKOM peakuuu (macchl, 00bEMa, KOJUYeCcTBa
MCXOJHOT0 BEIECTBA WM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY

OJIHOTO M3 UCXOJHBIX BEIECTB WM MPOTYKTOB PEAKIIUH).

Kucaopoaconepskaniue opranudeckKue coeJHHEHUs

[IpenenpHble OAHOATOMHBIE CIIUPTHI. METaHOM W 3TaHOJ: CTpoeHue, GU3NYeCKue u
XUMUYECKHE CBOWCTBA (PEAaKIMM C AaKTHUBHBIMU METAJlJIaMH, TaJOT€HOBOJIOPOIaMH,
ropeHue), npuMeHeHue. BogopogHbie CBS3M MEXIYy MOJEKyJaMu chnuptoB. JleicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC CIHUPTHI. DTUJICHIJIMKOIb U TJIMIEPUH: CTPOSHHE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO MIEJIOYHBIMU MeETallJIaMU, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHBIE cnUpThl). JlelicTBue Ha opraHusMm dyejioBeka. lIpumeHeHue
[JIMIEPUHA U STUICHTIIUKOJIA.

DeHo: CTpoeHUE MOJIEKYJIbl, (PU3NYECKne U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢enona.

Anpaerunsl U kemonwvl. Dopmanbaerus], aneTaabAeTUl: CTpoeHUe, (PU3NYECKue u
XUMUYECKUE CBOMCTBA (PEAKIIMU OKHCIIEHUSI U BOCCTAHOBIICHUS, KAUECTBEHHbBIEC PEAKIINN),
MOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHUCIOTHI. MypaBbHHAsi U YKCyCHas
KHCTIOTHI: CTpOEHUE, PU3NYECKUE U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIME AJis Kiacca
KUCTIOT, peakius 3TepuduKaium), noiydeHue u npumeHenue. CTeapuHoBasi U OJICUHOBAs
KHCIIOTHl KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIee JCHCTBUE.

Crnoxnple 3(GUPBl KaK MPOU3BOIHBIE KAapOOHOBBIX KHCIOT. [MIPONIU3 CIIOKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenue xupoB. bruomoruyeckast posib >KUPOB.

VYrneBoasl: cocTaB, KiaccuuKanus YriIeBOJOB (MOHO-, AW- WM TOJUCAXapPHUIBI).
['mroko3a — npocTelnii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (DU3NYECKUE U
XUMHUYECKHE CBOMCTBa (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll), okucienne aMmMuagyHbIM
pactBopoM okcuaa cepedpa(l), BoccTaHoBiIeHHE, OPOKEHHE TIIFOKO3bI), HAXOXJICHHUE B
npupojie, NpuMeHeHue, Ouosiormueckass poib. DorocuHTe3. DpykTo3a Kak H3OMEP
[JIFOKO3BI.

KpaxmMan wu wnemmono3a kak npupoiHbie mnonumepbl. CTpoeHHE Kpaxmaia u
ueuoa03bl. du3znueckue U XMMUYECKHE CBOMCTBA Kpaxmaya (TUAPOJU3, KauyeCTBEHHAs
peaKiusi C HOJ0M).



DOKCIEepUMEHTAIIbHBIE METO/IbI U3YUYEHUS BEIIECTB M UX MPEBpAICHUN: MPOBEICHUE,
HaOJII0JICHUE U OMMCAHUE JIEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC
peaKIuu 0OJTHOATOMHBIX CIUPTOB (oKUcIeHue yTaHosa okcuaom meau(ll)), MHOroaTOMHBIX
cnupToB (B3auMoencTBre rnuiepuna ¢ ruapokcugom meau(ll)), anpnerunos (okucneHue
aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumonericTeue
KpaxMajia ¢ MOJIOM), TIPOBEJCHUE MPAKTUUECKOW paboThl: CBOMCTBA pacTBOpa yKCYCHOM
KHUCJIOTHI.

Pacué€rHbie 3anaum.

Boluncnenus mo ypaBHEHUIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJTHOT'O BEIIECTBA WM MPOJYKTAa PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOT'O M3 MCXOJIHBIX BEIIECTB WK MPOIYKTOB PEAKITUH).

A3oTcoepxKaniue OpraHnuecKue CoeUuHEHUS.

AMMHOKHUCIIOTBI Kak aM@oTepHble oOpraHuueckue coeauHeHus. Dusznueckue u
XUMUYECKHE CBONCTBA aMHUHOKHUCIIOT (Ha mMpuMepe TiuluHA). buomorndeckoe 3HaueHHE
aMuHOKHCHOT. [lenTuas.

benku xak mpupoHbIE BEICOKOMOJICKYJISIPHBIE coeuHeHus. [lepBuyuHas, BTOpUYHas
U TPETUYHas CTPYKTypa OeJIKOB. XMMUYECKUE CBOMCTBA OEJIKOB: THAPOJIH3, ICHATYpallus,
KaueCTBEHHBIC PEaKIUKU Ha OCJIKH.

DKCIepUMEHTAIIbHBIC METO bl M3YUCHHUSI BEIIECTB U MX MPEBpaIlCHUHN : HAOII0IeHHE U
OMMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MPU HarpeBaHHUH, [IBETHHIC
peaKkIuu OCIKOB.

BricokomoJieKyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE IOHATUSA XUMUU BEICOKOMOJIEKYJISIPHBIX COEAUHEHU: MOHOMED, TMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIUMEPU3AIUH, CPEIHSS MOJIeKyJsipHas Macca. OCHOBHbIE
METOAbl  CHUHTE3a  BBICOKOMOJIEKYJISIDHBIX  COCAMHEHUW —  [OJUMEpU3auus U
MOJINKOHAEHCALIUS.

DKCIepUMEHTAIIbHBIE METObI U3YUEHHUSI BEIIECTB U X MPEBPAIICHUN: 03HAKOMIICHUE
¢ o0pa3laMu MPUPOTHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa MexXnpeaMETHBIX CBSI3€H MPU U3YYEHUHU OpraHuyecko xumuu B 10
KJIACCE OCYIIECTBISACTCA 4Yepe3 WCIOIb30BAaHUE KaK OONIUX €CTECTBEHHO-HAYUYHBIX
MOHATUNA, TaK M TOHATHM, SBISIONIMXCS CUCTEMHBIMH JUIsl OTAENIBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIE TIOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CUHTE3, KiIacCUUKAIWs, TEPUOAUIHOCTh, HAOIIOJEHUE, H3MEpEHUE,
AKCHEPUMEHT, MOJAECIHPOBAHUE.

®usnka: mMaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, dHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBA, (U3HUECKHE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: kietka, opranusm, ouocdepa, 0OMEeH BelIECTB B Opranu3Me, (POTOCUHTES,
OMOJIOrMYECKH aKTUBHbIE BelllecTBa (O€JKHU, YTIeBObI, )KUPbI, (DEPMEHTBHI).



['eorpadusi: MuHEpasbl, FOPHBIE TOPO/IbI, OJE3HBIE HICKONIAEMBbIE, TOIIUBO, PECYPCHI.

TexHonorus: NHILEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTAHUS, MOIOIIHE
CPEIICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE NPENapaThl, MATEpUabl U3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUI 3JeMeHT. AToM. Sapo aroma, H30TOIbI. DJNEKTPOHHAsE 00O0JIOYKA.
DHepreTUYeckre ypOBHH, MOJYpOBHH. ATOMHBIE opOuTanu, S-, P-, d- 3JIEMEHTHI
Oco0eHHOCTH pachpeiesieHHs SJIEKTPOHOB 0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX
YETBIPEX TIEPUOIOB. DJIEKTPOHHAS KOH(PUTYpAIHS ATOMOB.

[Tepuonnueckuit 3akoH u Ileproamyeckas cucrema XxumMuuyeckux synemeHToB . H.
MenpeneeBa. CBA3b NEPUOAUMYECKOrO 3akoHa W [leprnoanMveckoil CUCTEMBI XUMHYECKUX
anementoB JI. WM. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKHUX DJIEMEHTOB M O0pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEIIECTB 10 IPYIIAM U IeprUoaM. 3HAYEHUE NTEPUOIAUECKOT0 3aKOHA
B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBS3b. BHUIIBI XMMUUYECKOW CBSI3U (KOBAaJICHTHAs
HENoJIsIipHAsT W TOJIApHAas, WOHHAs, MeTa/uinyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XUMHYECKON CBs3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopomnas
CBA3b. BalleHTHOCTB. DIEKTpOOTpULIATENBHOCTh. CTENeHb OKUCIEHUs. VIOHBI: KATHOHBI U
AHHUOHBL.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BellleCTBA. TUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB OT
TUMNA KPUCTALIMYECKON PEIIETKHU.

[TonsTre 0 nucnepcHbIX cucTeMax. ICTUHHBIE M KOJUIOMAHBIE pacTBOpPbl. MaccoBas
JIOJIsl BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmueckux coeauHeHnid. HomeHkmaTypa HeOpraHW4ecKux
BEIIECTB. | eHeTnueckas CBsA3b HEOPTAHUYECKUX BEUIECTB, MPUHALIEKAINUX K PA3TAYHBIM
KJIACCaM.

Xumuueckas peaknusi. Kinaccupukanusi XuMHIECKUX PEakiuii B HEOPTaHUIECKON U
OpraHWYeCKOM XUMHHM. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPaHEHUs W
MPEBPALIECHUS SHEPTUM TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (akTopoB. OOpaTUMBbIE PEaKIUu.
Xumunueckoe paBHoBecHe. DaKTOPBI, BIUSIONIME HA COCTOSTHUE XUMHUUYECKOIO PABHOBECHS.
[Tpunuwmn Jle [atense.

DnektponauTnyeckas auccouuanus. CUiibHbIE U cia0ble 3JIeKTpoauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



DKCIEPUMEHTAIBHBIE METO/Ibl U3YUEHHUSI BEIIECTB M UX IPEBPAILICHUI: IEMOHCTpALU
tabnui «llepuoauueckas cucrema xumuueckux 3nemMeHToB 1. V1. MenaeneeBay», u3ydeHue
MoOJielel KPUCTAUIMYECKUX PEMIETOK, HAOMIOJICHUE U OMUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3yIOkKEHUE TIEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUM KaTaIM3aTopa,
ONpPEAEICHUE CPEeAbl PACTBOPOB BEHIECTB C IMOMOIIBI) YHHUBEPCAIBHOTO WHAUKATOPA,
peaklud MOHHOro OOMeEHa), MPOBEIEHUE MPAKTHUUYECKOW paboThl «BiusHHE pa3iuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUUECKON PEaAKIIUM.

Pacuérnbie 3anaun.

Pacu€Trel Mo ypaBHEHUAM XMMHUYECKUX PEAKIUW, B TOM YHUCJIE TEPMOXUMHUUYECKUE
pacuéThl, pacu€Thl C UCTIOJIL30BAHUEM TTOHATUSL «MACCOBas J0JI BEIECTBAY.

Heopranuuyeckast xXuMus

Hemerannel. ITlomoxenne nHemetaiuioB B Ileproanyeckoil CHUCTEME XUMHUYECKHX
anemeHnToB [[. . MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MYECKHEe CBONCTBA
HEMETAJJIOB. AJUIOTPOINUS HEMETAIOB (HAa TpuMepe Kuciopopa, cepwl, dochopa u
yraepoa).

XHUMHUYECKHUE CBONCTBA BAKHEUIIINX HEMETAIIOB (TAJIOTEHOB, CEphl, a30Ta, docdopa,
yriaepojia W KPEMHHUS) M HUX COCAUHECHHH (OKCHUJIOB, KHUCIOPOJCOACPKAIMMX KHUCIOT,
BOJOPOJHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Merannsl. [Tonoxenue metamios B [lepruonnueckoil cucTeMe XUMUUYECKUX DIIEMEHTOB
. . MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB METAJIOB.
O6mue Qusnyeckue cBoiicTBa MeTamioB. CIlaBbl METAIOB. DIEKTPOXUMUUYECKUN PsT
HaIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAJUIOB (HATPUM, KM, KaJbIMid, MarHuw,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUM.

OO6mue crocoOb moxyueHus MeTauioB. [I[puMeHeHe MeTaJlIOB B OBITY M TEXHHKE.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHHUs BEUIECTB U WX NPEBPALICHUN: H3YYEHUE
KOJUTEKIINH «MeTasbl ¥ CIUTaBbl», 00pa3I[0B HEMETAIIOB, PEIICHHE IKCIIEPUMEHTAIBHBIX
3amay, HAONIONIEHWE W OINKCaHWE JEMOHCTPAIIMOHHBIX W JIA0OPAaTOPHBIX OIBITOB
(B3auMoOneiCTBUE THUIPOKCHUIIA ANIOMUHUS C PACTBOpPAaMH KHCIOT U  IIEJIOYEH,
KaueCTBEHHBIE PEAKIIMKU Ha KAaTUOHBI METAJIJIOB).

PacuéTHbie 3anaum.

Pacuétbl Macchl BelecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIHUX B PEAKIIUU BEMIECTB, PAacUEThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEUIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B 0O0€CHEUEHMH SKOJOTUYECKOW, DJHEPreTHYECKOM U TMHIIEBOM
0e30macHOCTH, pa3BUTUU MeIUIIUHBIL. [[oHATHE 0 HAYYHBIX METOJIaX MMO3HAHMS BEIIECTB U
XUMHAYECKHX PEAKIIHH.

[IpencraBnenuss o0 OOHIMX HAYYHBIX HNPUHIUIAX TPOMBIIIJIECHHOTO MOJYy4eHUS
BA)KHEUIIINX BEIIECTB.



UYenoBek B MUpPE BEIECTB U MATEPHUAIOB: BAXKHEUILIHWE CTPOUTEIBHBIE MaTEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTepUabl, KPaCKU, CTEKIIO, KEpaMUKa, MaTEPHUabl Il JIIEKTPOHUKH,
HaHOMAaTepUasbl, OPraHNYECKUE U MUHEPAJIbHbIE YI0OPEHHUS.

XUMHS U 300pPOBBE YEJIOBEKA: IIPAaBUJIA UCIIOIb30BAaHUA JIEKAPCTBEHHBIX MIPENApaToB,
npaBuiia 0€30MacHOrO0 HMCIOJIb30BaHUSl MpENnapaToB OBITOBOM XMMUU B IMOBCEIHEBHOM
KU3HU.

MexnupeaMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBS3eM MpPU HM3y4yEeHUU OOIIell U HEeopraHW4ecKou
xuMuu B 11 Kkiacce ocymiecTBIIIETCS 4Yepe3 HCMONIb30BaHME KaK OOLIMX €CTECTBEHHO-
HAyYHBIX [IOHATUM, TAK U ITOHATUH, SABJISIOLINXCA CUCTEMHBIMU U1l OTACIBHBIX [IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbI (akT, rumnores3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3, Kilaccuukanus, MNEPUOJUYHOCTb, HAOJIOJEHUE, HKCIEPUMEHT,
MOJCIIMPOBAHNE, U3MEPEHUE, SIBIICHUE.

@dusuka: MaTepus, YHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
paZOaKTUBHOCTb, MOJIEKYJIa, DJHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, (PU3NYECKHE BEIMYMHBI M €IUHULIBI UX H3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, 3Kocuctema, 6uocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTAaMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpa¢usi: MUHEpabl, TOPHbIE OPO/IbI, IOJE3HbIE UCKOMIAEMBIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMHMYECKas IMPOMBIIUIEHHOCTb, METAJLIYprus, IPOU3BOICTBO
CTPOUTEIIBHBIX  MAaTEpUalOB,  CEIILCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IUIIEBasd
IPOMBILIUIEHHOCTb, (hapMalleBTHUECKasi IPOMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
[Ipenaparos, IIPOU3BOJCTBO KOHCTPYKIIUOHHBIX MaTepuaos, AIIEKTPOHHAA
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 10 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0Yy4arOIUMHUCS
mporpaMMm  CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM).  HaydHo-MeTroauueckoi OCHOBOM il pa3pabOTKU  IUIAHUPYEMbBIX
pPE3yJIbTATOB OCBOEHHUS MPOTrpaMM CpPEAHEro 00Iero oOpa3zoBaHUs SBISETCS CHUCTEMHO-
NEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOJIXOJAO0OM B CTPYKTYpPE JTUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro o0Iiero oOpa3zoBaHUs
BBIJIEJICHBI CJIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHE O0YYAIOIIMMUCS POCCUICKOMN I'paskJaHCKONW MIEHTUYHOCTH — FTOTOBHOCTH
K CAMOpAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pPAa3BUTUE BHYTPEHHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M  CIIOCOOHOCTh OOydYaromuxcsi pyKOBOJICTBOBaThCS B  CBOEH
NEATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHM, MPUCYIIMMU LIEJIOCTHOW CUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYME TIPABOCO3HAHMS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH )KM3HECHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YJbTATHl OCBOEHUS MpeAaMeTa «XUMHUS» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW JIEATENTHHOCTH B COOTBETCTBUU C TYMaHUCTUYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU U HUJE€ajJaMU POCCHIICKOTrO
IpaXXKJaHCKOTO OOIIEecTBa, MPUHIATHIMH B OOIIECTBE HOPMaMU W TPAaBHJIAMH TOBEJICHUSA,
CIIOCOOCTBYIOIIMMHU  TIPOIECCaM  CaMOTO3HAHUS, CaMOPa3BUTHS M  HPABCTBEHHOTO
CTaHOBJICHMSI TIMYHOCTH O00YYarOIINXCS.

JInuHOCTHBIE  pe3ylbTaTbl ~ OCBOCHHMS  HpeaMera  «XHMHUS»  OTPAXKAIOT
cOpMUPOBAHHOCTh  OMbITA  [O3HABAaTEJBHOM W NPAKTUYECKOM  JIE€ATEIbHOCTH
00y4aroUINXCs MO pean3aluy MPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHMsS OOYy4YarOIIMMHCS CBOMX KOHCTHTYLMOHHBIX IIpaB W 0O0s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMATIBHBIX HOPMax U MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JEATENBHOCTU MNPU CO3JaHUHM YUYEOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX W TO3HABATEJILHBIX 3a/layd, BBINOJHEHUM XUMHUYECKUX
DKCIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI
JIPYTUX OpU aHAJIU3E PA3IMUHbBIX BUJOB YUCOHOU ESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHONICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UECTBEHHOU
XUMUU;

YBa)KEHUS K MPOIIECCY TBOPUECTBA B 00IaCTH TEOPUHU U MPAKTUUYECKOTO TPUMEHEHUS
XUMHUU, OCO3HAHHUS TOTO, 4YTO JOCTIKCHHUS HAyKH €CTh pPe3yJbTaT JJIUTEIbHBIX
HaOJII0/ICHUM, KPOTIOTJIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U
PAKTUKOB;

WHTEpECa W TMO3HABATEIILHBIX MOTHMBOB B TOJYYCHUU U TIOCIEIYIOIIEM aHAJIU3e
uH(OpPMaIIUK O TTEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyallud, CBSI3aHHBIE C XUMUYCCKUMHU SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M MOCTYIKH CBOMX TOBAPHIICH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMS IIEHHOCTEN 30pOBOTO M 0e30MacHOro obpas3a *KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DPU3MUYECKOMY U MCUXUYECKOMY 3/I0POBBIO;

COOJII0IEHUsT TPABIIT O€30ITACHOTO OOpAIlleHHsI C BEIIECTBAMU B OBITY, IIOBCETHEBHOM
KU3HU U B TPYJIOBOM JIE€ATEIIBHOCTH;

NOHUMAaHHS IIEHHOCTU MPAaBUJ WHIAUBUAYAIBHOTO M KOJUIEKTUBHOTO OE€30IMaCHOTO
NOBEJEHHUS B CUTYyalUsAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMSI MTOCJIEICTBUI U HEPUSITHUSI BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS aIKOT OIS,
HAapKOTUKOB, KYpEHHUSI);

5) TPyA0BOr0 BOCIIUTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIHCKON JESTEIHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYacTHE B PEIICHHHM MPAKTHYECKUX 3a7ay COLUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEca K MPAKTHIECKOMY H3YICHHIO POdeccuii pa3muIHOro poia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBHAYaJbHOW TPAaeKTOPUU OOpa3OBaHUS,
Oynymeit mpodeccuu ¥ peanu3alid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U MOTPEOHOCTEM 00IIECTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



AKOJIOTMUYECKH  II€JeCOO0pa3HOr0 OTHONIEHUS K TPUPOJE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHMS  TJIOOAJTBHOTO  XapakTepa dSKOJOTMYECKUX  MIpoOJieM,  BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJMMOCTH HCMOJB30BAHUSI JIOCTUKEHUNW XUMUMU JJISl PEIICHUS
BOITPOCOB PAIIMOHAIIBHOTO TIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HEIPUATUSA IEUCTBUN, IIPUHOCALIMX BPE OKPYKAIOLIEW INPUPOIHOU
cpeie, YMEHUs TMPOTHO3UPOBATh HEOJAroNpUATHBIC HSKOJOTHUYECKHUE IOCIEACTBUS
npeANpPUHIMAEMbIX JCHCTBUM U MPENOTBpAIATh UX;

HAJIUYMS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHHS, IKOJIOTUYECKONU KYJIbTYpPHhI, OIbITA
NESATeIbHOCTH DKOJOTHMYECKOW HAIpaBIEHHOCTU, YMEHUSI PYKOBOJCTBOBAThCSA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COIIMAJIBHOUW MPaKTUKE, CIIOCOOHOCTH W YMEHUS
AKTUBHO TIPOTUBOCTOSITH UCOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHUsI CrieNU(PUKN XUMHHU KaK HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHUU
pallMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TpPEACTaBiIeHUs 00
OKpY)KalOUIEM MHpE KaK O €IMHCTBE IMPUPOABI M YEJIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U perieHruH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JIJII COBPEMEHHOM IUBWIIM3AIMU: B €€
TYMaHUCTUYECKOW HANpPaBICHHOCTH MW BaXHOW POJIM B CO3MaHUM HOBOM 0asbl
MaTEpUAIbHON KYJNbTYphl, PEIICHUH TJI00aJbHBIX NPOOJIEM YCTOMYMBOrO pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPIETHUCCKOM, IMUIIEBOM M AKOJIOTHYECKOM 6€3011acHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECIEYEHHH YCIOBUN YCHEIIHOTO TpyAa U OKOJIOTHYECKU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: IMOHHMMAaHUsl CYUIHOCTH METOJOB IO3HAHUS,
MCITIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH UCIIOTH30BATh MOTydaeMble 3HAHUS
JUTSL aHanmu3a U OOBSICHEHUS SIBICHHM OKPYXKAIOIIET0 MUpa U TPOUCXOIAINUX B HEM
W3MCHEHHI, YMEHHS JeiaTh 000CHOBAHHBIE 3aKIIOYCHHUS Ha OCHOBE HAaYYHBIX (DAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbIO OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA I PEIICHUs
mpo0JIeM B PeaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUN IO XUMHUHU B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B pa3iaudHbIX cdepax mnpodeccruoHaIbHON
NeSATEebHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI



MertanpenMeTHbIe pe3ybTaThl OCBOCHUSI Y4€OHOTO MpeaMeTa «XUMHS» Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYUMBIC JJ1s1 POPMUPOBAHUS MUPOBO33PEHUS O0YHAIOMIUXCS MEXKIUCIUILIMHAPHbBIC
(MexTpeMeTHBIE) O0IICHAYYHBIC MOHATHSI, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHOU KapTUHBI
MHpa U crienuPuKy METOA0B MO3HAHMUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, Hay4YHBIM (DaKT, MpUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIIeIOBaHNE, HAOIIOIeHEe, U3MEPEHHE, SKCTIEPUMEHT U
JpYyrHe);

yHUBEpCalbHbIE y4YeOHBbIC JeicTBUS  (TIO3HABATENbHBIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), obecneynBaroiiue QGopMupoBaHue (PYHKIIMOHATBHOW TPAMOTHOCTU U
COIMAIbHOM KOMITETCHITUN 00Yy4aroImMnXCs;

CIOCOOHOCTh OOYYaIOIIMXCS HMCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECCKHE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC JACHCTBUS B MO3HABATEILHOU U
COLMATBbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YUECOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.

OBJaieHNe YHUBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HC TBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYJIHUPOBATh M aKTyaIM3UPOBATh MPOOJEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPEAEsATh LEIU ACATEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUM UX TOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JEITEIBHOCTU C TOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILJICHUS — BBIJCIATH
XapakTepHble NPU3HAKU TOHATHUH W YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIHUE MOHITHUS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAaHWS M KPUTEPUHU I KIACCU(UKAIIUA BEIISCCTB U XHMHYCCKUX
pEeaKLHnii;

yCTaHaBIMBATh MPUUYMHHO-CJIC/ICTBEHHBIC CBA3U MEXKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKACHUA (MHIAYKTUBHbBIC, JCAYKTHBHBIC, MO aHAJIOTHM),
BBISIBISITH  3aKOHOMEPHOCTH U TPOTHBOPEYMST B  pacCMaTPUBAEMBbIX  SIBICHUSX,
(bopMyITHPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHATh B TPOIECCE TO3HAHUA, MCIOJIb3yeMble B XHMHH CHMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, TTPEOOPA3OBBIBATH MOJICIBHBIC MPEACTABICHUS — XMMHUUYECKUM 3HAK
(cumMBOJI) dJEeMEHTa, XUMUYecKas ¢Gopmylia, ypaBHCHHE XUMHUYSCKOW peakIiuu — IpHu
pellIeHNH YYEOHBIX TO3HABATEJIBHBIX W TMPAKTUUYECKHUX 3ajay, MPUMEHATh Ha3BaHHBIC
MO/ICJIbHBIC MPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX TPU3HAKOB U3YyUaeMbIX BEIIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIIeA0BaATEIbLCKUE 1eHCTBUS:

BJIaJICTh OCHOBAMHU METOJ/IOB HAYYHOI'O TTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHIA;



(GopMynHMpoBaTh LEIM W 33Ja4d HCCJIEJAOBAHUS, HCIOJIb30BaTh IOCTABJIEHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS M
OCHOBBI 1J11 (D)OPMHUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJ€Th HABBIKAMHM CAMOCTOSTENLHOIO MJIAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATH yMEHHUs HaOMI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MIPOTHO3UPOBATh €ro Pe3yJbTaT, PopMyInpoBaTh 0OOOUIEHUS U BBIBOJIbI
OTHOCUTENBHO JOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUS, COCTABISATH OOOCHOBAaHHBIN
OTYET O MpoJIeTaHHOH paboTe;

OpUOOpPETaTh OMBIT YYEHUUYECKON HMCCIE0BATEIbCKOM W MPOEKTHOM /eI TeIbHOCTH,
NPOSIBIIATh CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEIICHUS
NPAKTUYECKUX 3314, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHUA.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpManuu (HaydHO-TIOMYJsipHas
JIUTepaTypa XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBbIE MocoOus, pecypchl WHTepHeTa),
aHAIM3UPOBATh MH(MOPMAIMIO PA3IMYHBIX BUIOB U (OPM MPENCTABICHUS, KPUTHUYECKU
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMynHpoBaTH 3aMpPOChl U MPUMEHSTH Pa3IUYHbIE METOJbl IIPU MOUCKE U O0TOOpE
uHbOpMaIIK, HEOOXOAUMOM JIJIsl BBITIOJTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTh ONBIT  HWCIOJb30BaHUs UH(GOPMAIIIOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJILHO BBIOMPATh ONTUMANIbHYIO (OpMY TpelcTaBiIeHUs HHGOPMAINH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIMH SI3bIK B KAa4e€CTBE CPEACTBA MpH paboTe ¢ XUMHYECKOM
uHbOpMaIIHel: MPUMEHATh MEXKIPEAMETHbIC ((HDU3MUECKHE M MaTeMaTHYEeCKUE) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBHATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnageHne yHMBepCcaabHBIMH KOMMYHUKATHBHBIMY JeHCTBUSIMH:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKJaeMOW TeMbl B XOJA€ AHajora HW/Wiu
JIUCKYCCUH, BBICKa3blBaTh HJAEHU, (OPMYIUPOBATH CBOM MPEHJIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHHUS NPEUIOKEHHON 3a1a4u;

BBICTYIIaThb C MPE3CHTAlHMEW pe3yJbTaTOB I103HABATEIIBHOW  JI€SATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUU
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTHYECKOM pPabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aliyd Y4eOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJABI IO
pe3ysbTaTaM MPOBEAEHHBIX HCCIENOBAHMM IyTEM COrJacOoBaHWS MO3UMLUUH B XOJ€
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OBiageHne yHMBEPCATbHBIMHU PeryJIsiTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO ~ IUIAHMPOBAaTh U OCYILIECTBIIATH  CBOK  I103HABATEJIbHYIO
NeSATENbHOCTD, ONpenesis €€ e U 3aa4i, KOHTPOJIUPOBATh U IO MEPE HEOOXOUMOCTH



KOPPEKTUPOBATh MPEAJIaraéMblii aNropuT™M JAEUCTBUI TNpPU BBIIOJHEHUU Y4YEOHBIX U
MCCJEeI0BAaTENbCKUX 3a]a4, BbIOMpaTh HambOosee 3PQEeKTHUBHBIA CHOCOO MX pELIEHUs C
Y4€TOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATh CAaMOKOHTPOJb CBOEH [EATENbHOCTH HA OCHOBE CaMOAHalIu3a MU
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3ysbTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPa)xaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XMUMHUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpPA, PO XUMHUHU B MMO3HAHUU SBJICHUN MPUPOJILI, B (HOPMUPOBAHUU
MBIIUICHHUS U KYJbTYPBI JIMTYHOCTH, €€ (YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOAUMOM sl
pelieHrs MPaKTUUeCKUX 3aJa4 U JKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUMN, KOTOpas BKJIKOYAET: OCHOBOIMOJIATAIOIINE
MOHATUS (XUMHUYECKUH DJIEMEHT, aTOM, DJJICKTpOHHas o00o0jouka aToMa, MOJEKyJa,
BaJCHTHOCTb, JJIEKTPOOTPUIIATETLHOCTh, XUMUYECKas CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTas ¥ COKpaIl€HHAsA), MOJb, MOJISIPHAs Macca, MOJIAPHBII 00BEM, YriIepOaHbBIN
ckeneT, (GyHKIMOHAJIbHAS TPYIINa, paguKall, ©30MEpUsl, N30MEPbI, TOMOJIOTUYECKUN PSI,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEpKAIllUEe COEAUHEHUs, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHUS); TEOPUH U 3aKOHBI
(Teopus cTpoeHus opraHmdeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHSI MACChI
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHUS,
JeXanme B OCHOBE MOHMMAaHUA MNPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBICHUH,
(akTONOTMYECKHUE CBEIEHUS O CBOMCTBax, COCTaBe, TMOJIYYECHUH U 0Oe30macHOM
UCIIOJIb30BAHUM  BAXHEHIIMX OPraHUYeCKUX BEIIECTB B OBITY W MPAKTUYECKOH
JNEATENbHOCTH YEIIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW  BBISABIATH  XapakTEpPHbIE TMPU3HAKU  TOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE ITOHATUS ITPU OITMCAHUU
COCTaBa, CTPOCHUS U IPEBPAILLICHUN OPTAHUYECKUX COCTUHEHNU;

chOpPMHPOBAHHOCTh ~YMEHHUW HCIOJIB30BaTh XUMHUYECKYI) CHMBOJHMKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOMN) GhopMym
OpPraHMYeCKUX BEIIECTB W YPAaBHEHUN XHMHUYECKUX PEAKIUH, W3TOTABIMBATH MOJIEIIH
MOJIEKYJI ~ OPTaHMYECKMX  BEIIECTB JUISI  WUIIOCTPAUMM HX  XUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  yCTaHaBIMBATh  MPUHAJJICKHOCTh  H3YyUYEHHBIX
OpraHUYECKUX BELIECTB MO MX COCTaBY U CTPOCHHUIO K ONPEACIIEHHOMY KiIacCy/TpyIie
coeiMHeHU  (YIJIeBOAOPOABI,  KHCIOPOA U a30TCOAEpKallUe  COCIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUsI), JaBaTb WM Ha3BaHUS IO CHUCTEMATHYECKOU



Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBUAIbHBIE Ha3BaHUS OTIEIbHBIX
OpraHUYECKUX BEIIECTB (3TUIICH, TPOTNWICH, alleTUJICH, STUIICHIJIMKOIb, TTUIEPUH, (DEHO,
dbopmanbaerua, aneTaableruj, MypaBbHUHAsl KHUCJIOTa, YKCyCHasi KHCIOTa, OJICMHOBAas
KHCJIOTA, CTEAPUHOBAs KHCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, LEeJUII0JI03a, [JIUIHH);

c(hOpMUPOBAHHOCTb YMEHHS OMPEACNISITh BUJIBI XUMUYECKOU CBSI3M B OPTaHUYECKUX
COeIMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH MTOJI0KEHUS TEOPUU CTPOCHUSI OPTaHUUECKUX
BeecTB A. M. bytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOCHHS; 3aKOH COXPAHECHHS MACChl BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (Puznueckue u
XUMUYECKUE CBONCTBA TUMHYHBIX MPEACTaBUTENEH Pa3IMYHBIX KJIACCOB OPTraHUYECKHUX
BeIEeCTB (METaH, ATaH, STUIICH, TIPONUJICH, alleTHIIeH, OyTaaueH-1,3, metunoyraaueH-1,3,
0€H30J1, METaHOJI, 3TAHOJ, ITHJICHIJIMKOJIb, TJIUIEPUH, (EHOJI, alleTalbJAeTu/l, MypaBbUHas
U YKCYCHasl KHUCJOTBI, TJIIOKO3a, Kpaxmas, IeJUI003a, aMUHOYKCYCHAas KHUCJIOTa),
WUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3h MEXKJIY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyiT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUHHUKHU YTJICBOJOPOJTHOTO CHIPhS
(HedTh, IPUPOHBIN Ta3, YToihb), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHUECKOE TPUMEHCHHE
IPOJYKTOB MEpepadOTKu;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYUCICHUS IO XUMUYECKUM YpPaBHEHUAM
(Macchl, 00bE€Ma, KOJTMYECTBA UCXOIHOTO BEIIECTBA UM MPOIYKTa PEaKIIMH 10 U3BECTHBIM
Macce, 00BbEMY, KOJTMYECTBY OJHOTO M3 UCXOTHBIX BEIIECTB MM MPOAYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHHMM BIJIaJIETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJax
HAy4YHOTO TO3HAHMS, WCIIOJB3YEMBbIX B XHMHUU MPU H3YYCHHHM BEHIECTB M XUMHUYECKUX
ABJICHUN (HAOMIOZCHUE, HW3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHKE), HCIIOIH30BAThH
CUCTEMHBIC XMMUYECKHE 3HAHUS JJIsi MPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TMpaBUja TMOJB30BAHUSA XHUMHYECKOU
MOCY/I0M 1 Tab0paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUIIa OOPAIICHHS C BEIIECTBAMU B
COOTBETCTBHH C UHCTPYKITUSMH T10 BHIMIOTHEHUIO TA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUU IUIAHUPOBATH U BBHIMOJIHATH XUMHUYECKUI KCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB MPHU HArPEBAHUHU, MOJYUCHUE FTUIICHA U U3YUYEHUE
€ro CBOICTB, KQUECTBEHHbIE PEAKIIMU OPraHUYECKUX BEIIECTB, J€HATypalus OEIKOB MpH
HarpeBaHWM, IIBETHBIC pEAKIMM OEIKOB) B COOTBETCTBHM C TIPABWIAMH TEXHHUKHU
0e30macHOCTH TpH OOpalleHWH C BEMIeCTBAMH W J1A0OPAaTOpPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJIBTAThl XUMHUUYECKOTO JKCIIEpUMEHTa B (OpMe 3alncH ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKIi U (POPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
MH(pOpMALINIO, TOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeCcTBa MaccoBOM MH(opMaluu,
WNuTtepHer u apyrux);



c(OpMHPOBAHHOCTh YMEHHI COONIOAATH MpPaBUJIa SKOJOTUYECKU LIETECO00Pa3HOTo
MOBEACHUS B OBITY M TPYAOBOW JAEATENIBHOCTU B LENSAX COXPAaHEHUS CBOETO 370POBbS U
OKpYXKalolled MNPUPOJHOU CpEAbl, OCO3HAaBaTh OIACHOCTb BO3JECUCTBHUS Ha JKUBBIE
OpraHM3MBbl ONpPENEIEHHBIX OPraHMYECKUX BEIECTB, NMOHMMAas cMmbica nokasarens [1/IK,
MOSICHATh Ha TMpUMeEpax CIOocOObl YMEHBIIEHUS U NPEJOTBPALIECHUS HX BPEIHOTO
BO3JECHUCTBUS HA OPTaHU3M YEJIOBEKA;

st OOy4alolUXCsl C€ OTrPAaHMYEHHBIMH BO3MOXKHOCTSIMU  3/I0POBBSI:  YMEHUE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX
SIBJICHU;

JUISL CJIETIBIX U CHA0OBUASIIMX OOyYarouiuxcs: yMEHHE HCIOJb30BaTh pelbedHO-
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMuyeckux GopMyit.

11 KVIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmIass u HeopraHuuecKas XUMUs
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOW COCTaBIISAIONIEH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SBJICHUN TPUPOJILI, B (HOPMUPOBAHHUU
MBIIIJIEHUS U KYJIBTYPbI JIMYHOCTH, €€ (YHKIMOHAIBHONW IPaMOTHOCTH, HEOOXOIUMOMN ISt
pEIIeHHs] MPAKTUYECKUX 3a/ad U IKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJIE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS (XMMHYECKHUI 3JICMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIA ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00BEM, BaJIEHTHOCTb, JIEKTPOOTPUIIATEBHOCTD, CTENIEHb
OKHUCJICHUS, XUMUYECKasi CBA3b (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKAsl, BOJOPOJHAs),
KpUCTAJUIMYECKAs] PEMIETKA, THUMNBl XMMHUYECKUX PEAKLHil, pacTBOpP, SJIECKTPOJIUTHI,
HEAJNEKTPOJIUTBI, DIIEKTPOJUTHYECKAs AUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON pEaklNu, XMMHUUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUs
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckui 3akoH JI. M. MenpaeneeBa, 3akoH
COXpAaHEHMsSI MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBpallleHUsI HSHEPrUu MpH
XUMUYECKUX  PEaKIusiX), 3aKOHOMEPHOCTH,  CHUMBOJHUYECKHWA  S3BIK  XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE TOHUMAHHUS IPUUYUHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBJICHUH, ()aKTOJOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0e30MacHOM  WCTOJB30BAHUHM BAKHEWIIUX HEOPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AESATETbHOCTU YEIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW  BBISBIATh  XapakTEpPHbIE TMPU3HAKA  TOHITHH,
YCTaHAaBIIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS [IPU ONMHCAHUU
HEOPraHUYECKUX BEILECTB U UX MPEBPAILCHUII;

c(hOpMUPOBAHHOCTh YMEHHUM HCMHOJB30BAaTh XUMUYECKYI) CHUMBOJIMKY  JJIf
cocTaBjieHUsI (POpMYJ BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEAKLHM, CUCTEMATHUUECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHMS OTIEIBHBIX HEOPTAHUYECKUX BEIIECTB



(yrapHslii ra3, yrieKuciblii ra3, aMMHUak, raiéHasi U3BeCTh, HEeranéHas U3BeCTh, MTUThEBas
coJia, MUPUT U JIpyTrue);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNSTh BAJEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKHX AJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U
(koBaneHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs) B  COCAUHEHUSX, THUII
KPUCTAJTMYECKONW PEIIETKM KOHKPETHOTO BeIllecTBa (aTOMHasl, MOJICKYJspHasi, UOHHAS,
MeTaJTMYECKasi), XapaKTep Cpejibl B BOAHBIX PACTBOPAX HEOPTraHUUECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJICKHOCTh HEOPTaHUUECKUX
BEIIECTB IO UX COCTaBY K OMpeeIEHHOMY KJIacCy/TpyTIie COeTUHEHUH (MPOCThIE BEIIECTBA
— METaJLJTbI U HEMETAJUTbl, OKCUIbI, OCHOBAHMUSI, KUCJIOTHI, aM(POTEPHBIE TUIPOKCUJIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICT Mepuogudeckoro 3akoHa J[. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 3JIeMeHTOB 1—4 nepuoaos [leprnoandeckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. W. MenngeneeBa, HCIONB3YsS MOHATHS «S-, P-, d-3JIEKTpOHHBIE OpPOHUTATIHY,
«QHEPreTUYECKUE YPOBHMY, OOBSICHATH 3aKOHOMEPHOCTH MU3MEHEHHMS CBOMCTB XUMHUUECKUX
3JIEMEHTOB M MX COCJAMHEHMN T0 mnepuojgaM u rpynnaMm llepmoamdeckoil CUCTEMBI
xuMuueckux 3semeHToB /. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE
CBOWCTBAa HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHUE
FEHETUYECKOW CBS3M MEXKJIYy HEOPraHMYECKMMM BELIECTBAMMU C IOMOILBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

chOpMHPOBAHHOCTh YMEHHUSA KIACCU(DHUIIMPOBATh XUMHUYECKHE PEAKIUU  TI0
pPa3TUYHBIM MPU3HAKAM (YUCILY U COCTaBY PEarupyrolIux BEIIECTB, TEMIOBOMY 3 deKTy
peakiuy, U3MEHEHHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIUHU, YIACTHIO
KaTajau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABISITH YPAaBHEHMSI PEAKIUN Pa3IUYHBIX THUIIOB,
TIOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIMii MOHHOTO OOMEHA, YUUTHIBAsI yCIOBUS, TIPH
KOTOPBIX 3TH PEAKLUMU UAYT 10 KOHLA;

c(hOpMHPOBAHHOCTh YMEHUI TPOBOJUTE PEAKIINH, TTOTBEPIKIAIOIINE KAaUSCTBEHHBIH
COCTaB Pa3JIMYHbIX HEOPraHUYECKHX BEIIECTB, PACHO3HABATH OIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMI MOCPEJACTBOM COCTABJICHHUS JJIEKTPOHHOTO OanaHca 3THX
pEeaKUunii;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBACHITh 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakiuu OT pa3IMYHbIX (PAKTOPOB; XapaKTep CMELICHUS XMMHYECKOTO pPaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);



c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUYECKUE MPOIIECCHI, JeKAaIIUe B
OCHOBE MPOMBIIUICHHOTO TOJIYYEHHSI CEpPHOM  KHCJIOTBI, AaMMHaKa, a TakKkKe
c(hOpMUPOBAHHOCTH TMPEJCTABICHUN 00 OOIMMX HAayYHBIX MPUHIMIAX U IKOJOTHMUECKUX
npo0JieMax XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUS C HCIOJIH30BAHUEM IOHSATHS
«MaccoBasi J10J1sl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKHUX
peaKkIusax, Macchl BEIIECTBA MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO 3¢ dekTa
pEaKlUM Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEUIECTB, MPEBPALICHUS U COXPAHEHHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh yMEHUN COOJIIOAATh TMpaBUja TMOJb30BAHUS XUMHUYECKOU
MOCYJI0H M JIa0OpaTOPHBIM 000PYyIOBaHUEM, a TAKXKE MTpaBUiia 0OpaIlleHUsI C BEIIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSMHU 1O BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHU TUIAHUPOBATH W BBITIOIHATh XUMUUECKUN IKCTIEPUMEHT
(pa3nokeHne TEepoKCHIa BOAOPOAA B MPHUCYTCTBUU KaTajau3aTtopa, ONMpPEACIICHUE CPeb
pacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO HWHIAMKATOPA, BIMSHHUE Pa3IAYHbBIX
(hakTOpOB Ha CKOPOCTh XUMHUUYECKOUN PEaKIIMH, PEaKIMd MOHHOTO OOMEHA, KaUeCTBEHHbBIC
peakiuu Ha cyibdar-, kKapOOHAT- W XJOPUJI-AHUOHBI, Ha KAaTUOH aMMOHWUS, peIIeHUE
AKCHEPUMEHTAIBHBIX 3aja4y 1Mo teMaMm «Metamiel» U «HeMeTamibl») B COOTBETCTBUH C
NpaBWJIaMH TEXHUKH OE€30MaCHOCTH MpU OOpallleHWH C BEIIECTBAMHU M JIA0OPATOPHBIM
o0opyAOBaHUEM, MPEICTABIATH PE3YJIbTAThl XUMUUECKOT0 SKCIIEPUMEHTA B (popMe 3aiCH
YPAaBHEHHI COOTBETCTBYIOIIMX peaKkiuid u (OpMYyIUpOBaTh BBHIBOABI HAa OCHOBE 3THUX
PE3YIBTATOB;

chOpMHPOBAHHOCT, ~ YMEHHUW  KPUTUYECKH  aAHAJU3UPOBATh  XHMUUYECKYIO
UHGOPMAIIHIO, TTOTYYaEMYI0 U3 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHMKAIIUH,
HNHTepHeT U apyrux);

c(hopMHUPOBAaHHOCTh YMEHHH COOJII0/IaTh MpaBUjIa AKOJOTHUECKH I1e71eco00pa3Horo
MOBEJICHUSI B OBITY U TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 370pPOBbsS U
OKPY’KAIOIIEH NPUPOJHON Cpelibl, OCO3HABATh OMNACHOCTh BO3JCWUCTBHS Ha JKUBBIC
OpraHU3Mbl OIpeAeIEHHBIX BEIIEeCTB, MOHUMas cMmbica nokazarens [IJIK, moscHsaTe Ha
puMepax CcrnocoObl YMEHBUIEHUS W MPENOTBpPAlIEHUS HUX BPEJHOTO BO3ACHCTBUS Ha
OpraHu3M 4YeJOBEKa;

UIsT  00y4arolMuXcs C OrPAaHMYECHHBIMM BO3MOYKHOCTAMH 3JI0POBbS: yMEHUE
MIPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUM;

JUTSL CIICTIBIX U CIA0OBWISIIMX OOYyYaronuxcs: yMEHHE HCIOJIb30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy 00o03Hauenwuii JI. bpaitns mis 3anmucu xumudeckux GopMyot.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne IpakTuyec | JIEKTPOHHbIE (LH(pPOBLIE)
w/n HaumenoBanue pa3aejioB 1 TEM NMIPpOorpaMmabl Beero KOHTpOJIbeIe e 06pa3OBaTe.]1])HI)Ie pecypes
padoTsbI paGoTLI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust https://academycontent.apkpr
1.1 CTPOCHHUS OPTaHUYECKUX COeTMHEHNH A. M. 3 0 0 o.ru/lesson/a9f3d1915ele-
Bbyrneposa 4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
https://academycontent.apkpr
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2 0 0 o.ru/lesson/258ddc06ec23-
473c-b3d7-ed82fcaddd02
HenpenenbHbie yrieBo10pOIbl: AIKEHBI, bl e vt by
2.2 6 0 1 o.ru/lesson/4038171e4158-
VIKQIHCHDL, aJTICHHBL 4bd1-2e98-18dc1cfb9399
2.3 ApomaTHYEeCKHe YriIeBOI0POIbI 2 0 0
24 [IpupoHbIE ICTOYHUKH YIIIEBOJIOPOJIOB U X 3 1 0
nepepaboTka
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeAUHEHNs
3.1 Cruptsl. DeHon 3 0 0



https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/258ddc06ec23-473c-b3d7-ed82fcaddd02
https://academycontent.apkpro.ru/lesson/258ddc06ec23-473c-b3d7-ed82fcaddd02
https://academycontent.apkpro.ru/lesson/258ddc06ec23-473c-b3d7-ed82fcaddd02
https://academycontent.apkpro.ru/lesson/4038171e4158-4bd1-ae98-18dc1cfb9399
https://academycontent.apkpro.ru/lesson/4038171e4158-4bd1-ae98-18dc1cfb9399
https://academycontent.apkpro.ru/lesson/4038171e4158-4bd1-ae98-18dc1cfb9399

3.9 Anpnerunbl. Kap6oroBbie KUCIOTHL. CI0XKHBIC 7
' 3¢upHI

3.3 VYrieBos 3
Wroro mo pazmeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pasznea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KonunyectBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Konrpoabn | IIpakrnyecku
n/n Bcero o0pa3oBaTe/ibHbIE
ble paboTbl | e padoTbl
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aK0H U https://academycontent.apkp
1.1 [lepnoanyeckas cucreMa XUMHYECKUX DIIEMEHTOB /1. 3 0 0 ro.ru/lesson/a9f3d1915ele-
N. MenneneeBa 4e24-ac02-efb16fa49f6a
1.2 Crpoenue BeniectBa. MHOrooOpasue BEIECTB
1.3 XUMHUYECKUE PEAKIHH 6
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibt 0
2.2 Hemeranms 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB
Hroro mo pazaeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4 0
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a
https://academycontent.apkpro.ru/lesson/a9f3d1915e1e-4e24-ac02-efb16fa49f6a




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumusi, 10 wmacce/ Tabpuensn O.C., OctpoymoB W.I'., CnankoB C.A., AknuonepHoe o001ecTBO «M3marenbcTBo
«IIpocsemenune»,2021 r

Xumusi, 11 wmace/ TNabpuensa O.C., OctpoymoB W.I'., CmankoB C.A., AknuonepHoe o001ecTBO «M3marenbeTBo
«IIpocsemenue»,2021r.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Xumusi(6a30BbIypoBeHb ). Pean3anius oopazoBaHus: MeTogudeckoe mocooue mius yuurens / Kapepuna A. A., [Tuayruna
I'.B.; nmox pen.I'. B. Iluuyrunoit. M. : ®I'BHY «UucTuTyT cTpaTerun passutus oopazoBanus PAOy», 2022 81 c.:ui.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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