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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha YpOBHE CpeHEro odiero oopa3zoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obOpazoBannu B Poccuiickoit @enepanumny, TpeOOBaHMA K pe3ylbTaTaM OCBOCHUS (eaepaibHOi 00pa30BaTENbHONW MPOTPaMMBI CPEITHETO
obmero ob6pazopanus (POII COO), mpexncraBineHHBIX B DepepaibHOM TOCyIapcTBEHHOM oOpasoBarenbHOM crapmapre COO, c¢ yu€rom
Konuenuun npenoaaBanust yueOHOTo npeamMera «XuMus» B oOpa3oBaTelbHbIX opranu3anusax Poccuiickoit @eaepanny, peajin3yonux OCHOBHbIE
oOpa3oBaTesbHbIE TPOTPAMMBI, 1 OCHOBHBIX IOJIOKeHUH «CTpaTerun pa3Butus Bocnutanus B Poccuiickoii @enepanuu Ha neprox 1o 2025 roga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOTpamMMbl 10 XWMHUH, K ONpEICICHHIO OOmed crparermd OOy4eHUs, BOCIUTAHHUS W Pa3BHTHUS
oOydJaronmxcsi cpencTsaMu yueOHoro mpenmera «Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIM KOHIIEITYaJIbHBIE TOJIOKEHUS
OI'OC COO o B3aMMO00OYCIOBIEHHOCTH 1IeJIEH, COAepKaHUs, Pe3yabTaTOB 00y4YeHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumudgeckoe 00pa3oBaHWE, IOJydaeMOe BBITYCKHHKaMH OOIIe00pa3oBaTeNbHON OpraHW3alny, SBIISIETCS HEOTHEMIIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIIY’KUT 3aBEpIIAIOIIMM 3TAllOM pean3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX LIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XHMHUYECKOTO 00pa30BaHusl. DTH IEHHOCTH KAacaloTCs TIO3HAHUS 3aKOHOB MTPUPOIBI, POPMHUPOBAHUS MHUPOBO33PEHHS M 0OMIIEH
KYJIbTYpPbI Y€JIOBEKa, a TaKKe IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS] K CBOEMY 370POBBIO M MPUPOJHON cpene. Peanusyercs xumuueckoe
o0pa3zoBaHue 0OYUaIOIMIUXCS Ha YPOBHE CPEHEro 00IIero oOpa3oBaHus CpEACTBAMH YI€OHOTO mpeameTa «XUMUs», COJIepKaHUue M TIOCTPOCHUE
KOTOPOT'O OIIPEIeJIEHBI B IPOrpaMMe [0 XMMHH € Y4ETOM Cieln (KN HAyKU XUMHHU, €€ 3HaU€HHsI B TIO3HAHUU IPUPOJIbI U B MaTEPUAIBbHOMN KU3HU
oO1iecTBa, a TaKKe ¢ y4ETOM OOLIUX LieNel U MPUHIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHEr0 00LIero 00pa3oBaHMs
B Poccuiickoit @enepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyl0 pojib B COBPEMEHHON LUBWIM3ALUMU, B CO3JAaHUU HOBOH Oa3bl
MaTepualbHOW KyiabTypbl. OHa BHOCHT CBOM BKJIaJ B (OPMHPOBAHHE pPALMOHAIBHOIO HAYYHOIO MBIIUICHHUS, B CO3JaHUE LIEIOCTHOTO
IPEJCTaBICHU 00 OKpYXKalolleM MHpEe KaK O €AMHCTBE IPUPOJbl U uesloBeKa, KOTopoe (OpMHUpPYETCs B XMMHUM Ha OCHOBE IOHUMAHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEX]ly CTPOEHHEM BEILECTB, UX CBOWCTBAMU M BO3MOXKHBIMH OOJIACTAMHU
IPUMEHEHMUSL.

TecHo B3auMoOJEHCTBYSI C IPYTMMHU €CTECTBEHHBIMH HAayKaMM, XUMHs CTajla HEOThEMJIEMOI 4acThbl0 MUPOBOHM KyJIbTYpbl, HEOOXOAUMBIM
YCIOBHEM YCIIEUIHOTO TpyZAa M JKM3HM KakJoro uwieHa oOmectBa. CoBpeMeHHas XUMHs Kak HayKa CO3HjaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HalpaBjIeHa Ha pElIeHue IJ00albHBIX MPoOJIeM YCTOHYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHUEcKOil, MUIEBOH,
HKOJIOTHYECKOI 0€30MacHOCTH U OXPaHbl 3I0POBbS.

B cooTtBeTcTBHM ¢ OOIIMMM LENSIMHU M MPUHIMIAMHU CpelHEero obmiero odpazoBaHMs cojaepkaHue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIii ypOBEHb H3yUYCHHs) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIIMXCS, HEOOXOTUMYIO UM JUIS
BBIPAaOOTKH MUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIIEITHOIO BKJIFOYEHHS B JKHU3Hb COLIMYMA, MPOJOIDKEHHs 00pa30BaHUs B Pa3IMUHBIX 00JacTsX, He
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEHL.



CocraBnsirolmuMu  ipeiMera «XHUMHEs SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» U «OOmas M HEOpraHWuYecKas XUMU,
OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUI M0 HEOPTaHWMUYECKOW XUMHH (C BKIIOYCHHUEM
3HaHUW U3 OOmIel XMMHUHU) U OpraHuyeckod xumuu. POpMHpPOBAHUE [AHHOW CHUCTEMbl 3HAHUW IpPU H3YYEHUHU IMpeaMeTa oOecreurnBaeT
BO3MOYHOCTh PACCMOTPEHUS BCETO MHOTO0Opa3Hsl BEIIESCTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TCOPHIA XHMHH.

Crpykrypa comepkanus KypcoB — «Oprannueckas XuMus» U «OO0IIass 1 HeOpraHW4decKas XUuMus» chOpMHpPOBaHA B TIPOTPAMME 10 XHUMHH
Ha OCHOBE CHUCTEMHOIO TOJXOJa K HM3yYCHHIO Y4eOHOTO MaTrepuaia W OOYCIIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWHA Ha
OTPEIETEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKON XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHHU
CTPOCHHMS OPTAaHUUECKUX COCAMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECCKUX U IJIEKTPOHHBIX MPEACTABICHHUI O CTpOoeHHH BemecTB. CBeieHus 00
M3y4aeMbIX B Kypc€ BEIIECTBAaX [AIOTCS B PA3BUTUM — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OHOJIOTMYECKH AaKTHUBHBIX COe€IMHEHHH. B Kypce
OPraHWYECKONW XUMHH TIOJIY4aroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKOH CBSI3U, KJIaCCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKOMN pEeaKInu.

[Ton HOBBIM yrJIOM 3peHHsS B mpeaMere «XuUMHs» 0a30BOTO YPOBHS pAacCMaTpPUBAETCS WM3YyYEHHBIH HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs TEOPETHUECKUI MaTepral U (PaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX U XUMUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
Y HEOpraHUYecKas XUMHUsD 00y4JaromuMCs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE MEPUOTUIECKOTO 3aKOHA C OOIIETCOPETUUECKUX U
METOJIOJIOTUUECKHUX TO3UIUH, TIIyO)Ke TOHITh HUCTOPUYECKOE HM3MEHEHHE (YHKIIMH STOTO 3aKOHA — OT 00o0OmarImei 10 OOBSICHSIOMENH U
MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUI O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHNUH, CBOMCTBAX U IPUMEHEHNH, a TAKKE O XUMHUYECKUX PEaKLIMIX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs NOMOIHsAETCs B Kypcax 10 u 11 kinaccoB aneMeHTaMu COIepKaHusl, UMEIOIMMH KYJIbTYPOJOTHYECKHI
U TPHUKIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHMHM C JIPYTMMH HayKaMH, PpacKpblBalOT €€ poyib B
M03HABATEILHON M MPAKTUUYECKON JESITEeTbHOCTU YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAaXKEHHS K MpOIlecCy TBOpUYECTBA B 00JIaCTU TEOPUH U
MPAKTUYECKUX MPUIIOKEHUH XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAUYMMBIX MPOOJIeMax, CBSI3aHHBIX C
XUMHEH, KPUTUYECKH OCMBICIMBaTh HWHGOpPMAIMI0 U TNPUMEHATh €€ s TMONOJHEHUS 3HAHWUM, pELIEHUS HHTEJUIEKTYaIbHBIX U
AKCIIEPUMEHTAJILHBIX UCCIIEA0BATENbCKUX 3a1a4. B 11enoM conepkanue yueOHOro npeamera « XuMush» JaHHOTO YPOBHS U3YY€HHUS OPUEHTHPOBAHO
Ha (popmupoBaHHE Y OOYYAIOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI JIJIsi MOHMMaHUA (PUIOCO(MCKUX HIEH, TaKUX KakK: MaTepHalbHOE €IWHCTBO
HEOPraHMYeCKOT0 M OPraHMYeCcKOTro MHUpa, 0OYCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHUEM, MTO3HABAEMOCTh MPUPOIHBIX SIBJICHUN
MyTéM JKCHEPUMEHTAa M PEUICHHs] MPOTUBOPEUH MEXKIYy HOBBIMU (PaKTAMH U TEOPETUYECKUMU MPEANOCHUIKAMHU, OCO3HAHHME POJIM XUMUU B
PEIICHUH SKOJOTMYECKUX MpoOiieM, a Takke MpoOiieM cOepeXeHHs] DHEPreTUYECKHX PECYPCOB, CHIPbS, CO3JaHHMs HOBBIX TEXHOJIOTHH H
MaTepuasiosB.

B mnane pemieHust 3amad4 BOCIUTAHUS, PA3BUTHS M COLMATIM3AIUMN OOYYAIOMIMXCS MPHHATHIE MPOrpaMMON MO XUMHUHU TOJIXOIbl K
OTIpEJICNICHUIO COJCPKAHUS U TIOCTPOSHUS MpeAMeTa MpeayCcMaTpruBaoT (JOPMHUPOBAHUE YHUBEPCAIBHBIX YUeOHBIX NEHCTBUN, UMEIOIIUX 0a30BoOe
3HaUEHUE Ui PA3IMYHBIX BHUJAOB JEATEIHHOCTH: pEIIeHHs MpoOsieM, MOMCKA, aHanu3a W oO0padoTKu HMH(OpMAIHH, HEOOXOAMMBIX s
MPUOOPETEHUS OTbITAa MPAKTUYECKON U UCCIIEIOBATEILCKOM AATEeIHbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B MMO3HAHUU XUMUHU.



B npakTtuke npenogaBaHusi XUMHUK Kak Ha yPOBHE OCHOBHOTO 00mIero o0pa3oBaHusi, TaKk ¥ Ha YPOBHE CpPEIHET0 00IIero o0pa3oBaHus, MpH
ONPEEIICHUN COJEPKATEIbHON XapaKTepUCTUKU IeJied HU3ydeHHUs NpEeMETa HaIPaBJICHWEM IEPBOCTENEHHON 3HAYMMOCTH TPAJAULUOHHO
npu3HaETCs POPMUPOBAHUE OCHOB XUMHUUECKOI HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHYECKON JEATEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOUKH 3PEHUS TaKOM MOJIXO0/ K ONPENEIICHUIO LIeTeH U3yueHUs IpeMeTa SBIISET Cs
BIIOJIHE ONPaBIaHHBIM.

CornacHO TaHHOH TOYKE 3pEHHS TJIABHBIMU LEJISIMH M3YUSHHS IpenMeTa «XuMus» Ha 6azoBoM ypoHe (10 —11 ki) siBisitoTcs:

e (opMUpOBaHHE CUCTEMBbl XMMUYECKUX 3HAaHUHM KaK BaKHEHIIEH COCTABIIAIONICH €CTECTBEHHO-HAYYHOUH KapTHHBI MHPA, B OCHOBE KOTOPOMA
JeXaT KII0YEeBbIe MOHSTHSA, (QyHIAMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMHUU, OCBOCHUE S3bIKA HAYKH, YCBOCHHE U IMOHUMAaHHUE CYLIHOCTH
JOCTYIIHBIX 0000I1IEHNI MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJIEHHE ¢ UICTOPHEN NX pa3BUTHS U CTAHOBIICHMUS;

e (opmupoBaHuEe U pa3BUTUE NPEJICTABICHUM O HAYYHBIX METOJAaX IO3HAHMS BEIIECTB U XUMHUUYECKHUX PEAKIHH, HEOOXOIUMBIX IS
MpHOOpETEHUs YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKHX SIBJICHHUI, MMEIOLUIMX MECTO B MPUPOJIE, B MPAKTUUECKOU U
IMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUU U CIIOCOOOB JAEATEIHHOCTH, CBI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHMEM XHMHUYECKOIO SKCIIEPUMEHTa, COONI0IEHNEM
MpaBUJI 0€30TIaCHOTO OOPAIICHHS C BEIIECTBaAMHU.

Hapsiny c¢ »tum, coaepxarenbHas XapakTepUCTHKa IieJied W 3ajJad HM3ydeHHUs IMpeaMera B MporpaMMe M0 XUMHH YTOYHEHa U
CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMHU B CUCTEME CpefHero olmero obpazoBaHus. CerogHs B NpENojaBaHUM XUMHUU B
OonblIeH cTeNeHN OTAAETCS MPEANOYTECHUE MPAKTUUYECKOM KOMIOHEHTE coJiepkKaHusa 0OydeHUsl, OpPUEHTHPOBAHHON Ha MOJTrOTOBKY BBIITYCKHUKA
00111e00pa3oBaTEIbHON OpraHU3alliy, BJIAJICIONIET0 HE HA0OPOM 3HAaHWM, a (PYHKIIMOHAIBLHON T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHHSIMU
aKTHBHOT'O TOJTy4€HHs 3HAHUH U IPUMEHEHUS UX B PEaIbHOM JKU3HU /ISl pEIIEHUs IPAaKTUUECKUX 3a/1a4.

B cBsA3U ¢ 3TUM NpH U3ydeHUH NpeaMeTa «XUMUS» JOMUHHUPYIOLIee 3HaUeHHe IPUoOpeTaoT Takue eI U 3a7jaull, Kak:

azanTanus oOyJaroImuxcs K yCJIOBUSIM IMHAMUYHO Pa3BUBAIOLIETOCs MUPA, POPMHUPOBAHUE UHTEIJIEKTYAJIbHO Pa3BUTON JINYHOCTH, TOTOBOM
K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHbIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue y 0OydyaroIUXCs KIIOYEBBIX HABBIKOB (KJIHOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHMBEpPCAJIbHOE 3HAUEHUE JUISl pa3IU4HbIX
BUJIOB JIEATEIBHOCTHU: PEIIEHUs Mpo0biieM, MOUCKa, aHanu3a U 00paboTku MHPOPMALIMHU, HEOOXOIUMBIX JJIsl PUOOPETEHUS OIbITA IEATEIbHOCTH,
KOTOpast 3aHUMAeT Ba)KHOE MECTO B O3HAHUU XUMMH, a TAKXKeE JUIS OLIEHKHU C MO3ULMHI SKOJIOTHUECKON Oe3011aCHOCTH XapaKTepa BIMSHUS BEIECTB
U XUMHYECKUX IIPOLIECCOB Ha OPraHU3M YeJI0BEKa U MPUPOIHYIO Cpeay;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0Oy4aroIMXcs: CIIOCOOHOCTH CaMOCTOSITENIBHO
npuoOpeTaTh HOBBIE 3HAHUS MO XMMHMHU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBbIE WH(OPMAalMOHHbIE
TEXHOJIOTUH JUTS TOMCKA U aHajIu3a y4eOHOM M HaydHO-TIONMYNIpHON HHPOPMALMU XUMHUYECKOTO COJIepKAHNUS;

¢dopMupoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATUBHOTO U JIOTMYECKOIO MBINUICHUS, HAOII0aTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, P MJIAHUPOBAHUH U MIPOBEAECHUN XMMHUYECKOTO SKCIIEPHUMEHTA;



BOCIUTaHUE Yy OOy4aromuxcs YOSKAEHHOCTH B T'yMaHHUCTUYECKOW HANpaBICHHOCTH XUMHH, €€ BaXHOH POJM B PEIICHUH TI00ATBHBIX
npo0sieM PalOHAIBHOTO MPHPOJIONIONIB30BAHMS, MOMOJHEHHS SHEPreTUYECKUX PECYpPCOB U COXPAHEHHS MPHPOTHOTO PABHOBECHS], OCO3HAHHS
HE00X0AMMOCTH OEPEKHOTO OTHOIICHHS K IIPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OTBITAa MCIIOJIH30BAHUS OTYYESHHBIX 3HAHUH IS
IMPHUHATHA I'PaMOTHBIX pCHIeHI/Iﬁ B CUTyallMiX, CBA3AHHBIX C XUMUYCCKUMU ABJICHUSAMMU.

B yueOHOM mutaHe cpemnero oOmiero oOpa3oBaHHs MpeaMeT «XUMHUs» 0a30BOTO YpPOBHS BXOJUT B COCTaB IPEIAMETHON oOiactu
«ECTGCTBGHHO-Hay‘-IHI)Ie MpEeaAMCETBD).

OOmiee ynciI0 4acoB, OTBEAEHHBIX JUISI U3YYSHHs] XHMHHU, Ha 0a30BOM YpOBHE CpeIHEro o0Imiero oopazoBanus, cocTaBisieT 68 yacos: B 10
kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 yac B Heziernio).

COILEPKAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[Ipeamer oprannyeckoil XMMuUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B MOJYYEHUH HOBBIX BEUIECTB U MAaTe€pUaIOB. Teopus CTPOCHHS
oprannueckux coeauneHuid A. M. byrneposa, e€ ocHoBHBIE M0JI0keHUA. CTPyKTYpHBbIE (POPMYJIbI OPraHUuYeCcCKUX BelIeCTB. [ OMOIOTHs, H30MepHsl.
XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKauy OpraHMuecKux BemiecTB. HoMeHkIaTypa opranndeckiux COeIMHEeHuN (cucreMaTudeckas) 1 TpUBUAIbHbBIE
Ha3BaHUs BAXKHEHUILINX IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELECTB.

DKcIepUMEHTAIbHBIE METObl U3YUEHUS BEIIECTB U UX MPEBPAIllEHUI: 03HAKOMIIEHHE C 00pa3I[aMi OPraHuYeCcKHX BEIIECTB U MaTepuaiaMu
Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OPraHMYEeCKHX BEIIEeCTB, HAONIOJEHHWE M OMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALECHUIO
OpraHMYECKUX BEILECTB MIPHU HarpeBaHuU (TIaBJIeHHUE, OOYTIMBaHUE U TOPEHUE).

YraeBoaopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN psif. MeTaH u 3TaH — MPOCTEHIINe MPEeICTAaBUTENN allKaHOB: (PU3UUYECKHE M XUMUYECKUE
CBOMCTBa (peaKiuy 3aMelleHNs U TOPEHNUs), HAXOXKICHHUE B IPUPO/Ie, TIOTYUCHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKUN psI. DTHIEH M TPOMWIEH — MPOCTEHIINe MpeACTaBUTETN alKEeHOB: (QHU3WYECKHEe U
XMUMHUYECKHE CBONCTBA (PEaKIuu THAPUPOBAHMUS, TAIOTEHUPOBAHUS, THAPATAIINH, OKUCICHUS U TIOJTUMEPHU3alliN), IOJTy4YeHne U IPUMEHEHHE.

Anxanuensl: Oyragues-1,3 u metunOyraaueH-1,3: crpoeHre, BaXHEHIINe XUMHUYECKHE CBOWCTBA (peakius monuMepu3anun). [lomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.



AJIKMHBI: COCTaB M OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN Psil. ALIETHIIEH — MPOCTEHIINI MPEICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE,
¢bu3nvecKkrne 1 XUMHYECKHE CBOMCTBA (peakIy I'UIPUPOBAHUS, TAJIOTEHUPOBAHHUS, TUAPATALUH, TOPEHUS ), TOJTYyYeHUE U IPHUMEHEHHE.

Apensl. bensoun: cocraB, cTpoeHHe, (U3MUECKHE M XMMHYECKHE CBOWCTBA (PEaKUUU TaJOTEHUPOBAHWS W HUTPOBAHMS), MOJYyYCHHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, usuueckue u Xumuyeckue C60UCmea (peakyuu 2aio2eHupo8anus U HUMPOBAHUS), NOJYYeHue U
npumenenue. TOKCHIHOCTb apeHOB. | 'eHeTHYEeCcKast CBA3b MEX/1y yriIeBOJOPOIAMH, IPUHAUICKAIUMH K PA3INYHBIM KJIacCaM.

[IpupomHBIe UCTOYHUKH YriIeBOAOPOAOB. Ilpupoanslii ra3 um momyrHeie HedTsHbIE Ta3el. Hedre m e€ mpoumcxoxaenue. CrocoOsr
nepepaboTku He(TH: TEeperoHkKa, KPEeKWHT (TEPMUYECKUH, KaTaTUTHUYECKHi), muponu3. IlpomykTel mepepaboTku HedTH, MX HNPUMEHEHHE B
MIPOMBIIIECHHOCTH U B ObITYy. KaMEHHBIH yroJib ¥ MPOIYKTHI €0 IepepadboTKH.

DKCIepUMEHTAbHBIE METOJbI M3y4YEeHHUsl BEIIECTB W HMX IPEBpAIICHUI: O3HAKOMJICHHE C OOpa3laMH IDIacTMacc, KaydyKOB M PE3HHBI,

kojutekuun «HedTb» U «YTomb», MOJEeTUpoOBaHHE MOJIEKYJ YTIE€BOJOPOJOB U TalIOT€HOMPOU3BOIHBIX, MPOBEICHUE HPAKTUYECKON pPabOTHI:
MOJIy4€HHE ITUJIEHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnrle 3amaun.

Brruucnenuss mo ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TMPOAYKTa PEAKIUU TI0
MN3BECTHBIM MacCcCeE, 06’I)éMy, KOJ'II/I‘—IeCTBy OJHOT'O U3 NCXOOAHBIX BEUICCTB NN HpOJIYKTOB peaKHI/II/I).

Kuciopoacoaep:xamme opranudeckKue coeMHeHn st

[IpenenbHble OMHOATOMHBIE CHUPTH.. METaHOJN W ATAaHOJ: CTPOCHHE, (PU3HUYECKHE M XUMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMHU
MeTaJUIaMH, TAJIOT€HOBOIOPOIaMU, TOPEHHE), IPUMEHEeHHE. BoopoAHbIE CBS3M MEXIy MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE MeTaHOJIa ¥ ATaHOJIa Ha
OPraHu3M 4YeJIOBEKa.

MHOTr0aTOMHBIE CIIUPTHI. DTHJICHTIIUKOIb W TJIMIIEPHUH: CTPOCHHE, (PU3NICCKHUE U XHMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMHU
MeTaJyIaMH, Ka4eCTBEHHAsl peaKIlis Ha MHOTOAQTOMHBIC CITUPTHI). JlefcTBUE HA OpraHu3M 4enoBeka. [[puMeHenue riunepruHa U STHIICHTTMKOJISL.

deHoJT: CTpOoSHUE MOJICKYITBI, (PU3NYECKUE U XUMUYECKUEe CBOKCTBA. TokcnuHOCTh eHoa. [Ipumenenue denona.

Anpaerunbl M kemonvl. DopManbIeTHI, aleTAIbICTHI: CTpPOEHUE, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA (pEakUUM OKUCIEHUS U
BOCCTAHOBJICHUSI, KAUECTBCHHBIC PEAKIINHN ), TIOJIYUCHHE W IPUMCHECHHE.

OAHOOCHOBHBIE TIpEEbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAasi KHCIIOTBI: CTpO€HHE, (pU3MUecKre U XMMHYECKHE CBOWCTBA
(cBoiicTBa, oOmIue AN Kiacca KHUCIOT, peakuus STepudukaiuu), mnoiydyeHue u npuMmeHenue. CreapruHOBas U OJICMHOBAsk KHUCIOTHI Kak
MPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, ©X MOIOIIEE JACHCTBHE.

CrnoxHbie 2GUPBl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['mapomu3 cinoxHbIx 3¢upoB. Kupbl. ['maponus xupoB. [IpumMeHeHHE KUPOB.
buonornueckas poJsb )KUPOB.

VYrneBopl: cocraB, Kiaccudukamnus yrieBoIoB (MOHO-, AW- M ToJiMcaxapuiabl). [Moko3a — mpocTedinii MoHOcaxapua: 0COOEHHOCTH
CTpOEHUSI MOJIEKYNbI, (pU3MUeckue M XUMHUYECKHEe CBOMCTBa (B3amMojeiicTBue ¢ ruapokcuaom meau(ll), okucnenne aMMuadHbBIM pPacTBOPOM
okcupa cepedpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAXOXKJIEHUE B TIPUPO/IE, IPUMEHEHHE, Ononorndeckas posib. @otocunte3. OpykTosa
KakK U30Mep TIIHOKO3BI.



Kpaxman u nemmono3a kak npupojiHbie nojuMepsl. CTpoeHHe Kpaxmalia M HEeUIioI03bl. Gu3nueckue U XMMUYECKHEe CBOMCTBA Kpaxmaa
(ruaponus, Ka4eCTBEHHAsl PEAKIHS C HOI0M).

DKCIepUMEHTAIBHBIE METOIbl U3YUCHHUS BEIIECTB U UX MPEBPAICHUN: TPOBECHIE, HAOIIOICHUE U OTMCAHNE JIEMOHCTPAIIMOHHBIX OTBITOB:
TOPEHHUE CHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHCIeHHe HTaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX CHUPTOB
(B3aumopeiictBue raunepuHa ¢ rugpokcugom menu(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM pacTBOpoM okcuna cepedpa(l) u ruapoxcumaom
menu(Il), B3aumoaeiicTBre Kpaxmaiia ¢ H0JI0M), IPOBEICHUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaum.

Brruucnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOIAYKTa PEAKIUU IO
M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH ).

A3oTcozepikale OpraHn4eckie CoeMHEHMUS.

AMMHOKHUCIIOTHI KaK aM(pOTEpHbIE OpraHNYeCKue coeNuHEeHHI. PU3NUeCKre U XUMUUECKHE CBOMCTBA AMUHOKHUCIIOT (Ha TIpUMEpe TIUIMHA).
buonornueckoe 3HaueHNE aMHUHOKHUCIIOT. [lenTumap.

benku kak mpupoAHBIE BBICOKOMOJICKYJSIPHBIE CcoenuHeHHs. [lepBuuHas, BTOpWYHAS W TPETHYHAs CTPYKTypa OENKOoB. XHMMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIH3, ICHATYpPAIIHs, KAYECTBEHHBIC PEAKIIUK Ha OCIIKH.

DKCIEepUMEHTAITBHBIE METO bl U3yUEHUS BEIIECTB M UX MPEBpAIICHUI: HAOIIOACHHE U OTMMCAHKE IEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHs
OCJIKOB TIPH HArpeBaHUM, IBETHBIC PEAKITUN OCIIKOB.

Brbicokomolieky/isipHbIe COeITMHEeHHs

OcCHOBHbBIE TIOHATHS XMMHUU BBICOKOMOJEKYISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpHU3alii,
cpenHsis MoJieKynsipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COSTMHEHHUM — MOIMMEpPHU3alusl U MOJTUKOHICHCAIHSL.

DKcrepuMEHTAIbHBIE METObl U3YUEHUS BELIECTB U UX MPEBPAIICHUI: 03HaKOMJICHHE ¢ 00pa3liaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMace, KayqyKoB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU U3ydeHUH opraHnyeckoil xumuu B 10 Kitacce oCyIIecTBIISIETCS Yepe3 UCIOIb30BaHUe KaK 00 ux
€CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U MOHITUMN, SBJISIONINXCS CUCTEMHBIMU JJIS1 OTJEJIBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIE TIOHATHUS: SIBJICHHE, HAy4YHbIH (akT, TUIMOTe3a, 3aKOH, TEOpHs, aHajiu3, CHUHTE3, KIacCH(pHUKaIus,
MIEPUOTUYHOCTD, HAOIOIEHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICIMPOBAHHUE.

®duzuka: MaTepus, YHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUI YPOBEHbB, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOsIHHUE
BEIECTBA, PU3NUYECKHE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, ouocepa, 0OMEH BelIecTB B OpranusMe, (OTOCUHTE3, OMOTOTHUECKH aKTUBHBIE BellecTBa (0eIKu, yriIeBoIbl,
KUPBI, GEPMEHTBHI).

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIINE CPEACTBA, JIEKAPCTBEHHBbIE M KOCMETHUYECKHUE Mpenaparsl,
Marepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



11 KVIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUYECKUH 37eMeHT. AToM. Spo aromMa, U30TOMBI. DIEKTPOHHAS 000JI0UKa. DHEPreTUUECKUE YPOBHH, MTOYPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d- anemenThl. OCOOCHHOCTH pacHpeeieHHs IECKTPOHOB 10 OPOMTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHAS
KOH(UTrypauus aToMoB.

[lepuognueckuii 3akoH u Ilepuonmueckas cucrema xumudeckux siemeHToB [I. M. MenpneneeBa. CBsi3b NMEpUOJMYECKOTO 3aKOHA U
[lepuoauueckoii cucreMbl XuMuyeckux anneMeHToB . M. MenneneeBa ¢ coBpeMEHHOM Teopuel CTPOEHHUS! aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHUYECKUX IEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB M0 IPpyNIaM U NepruoaaM. 3HaueHue NepUOJUUECKOT0 3aKOHa
B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHYECKasi CBsI3b. BHIbI XUMHUYECKO# CBSI3M (KOBaJICHTHAs HEMOJISPHAS W TMOJSpHAs, UOHHAS, METATHYCCKas).
MexaHnu3mbl 00pa3oBaHHsA KOBAJIEHTHOW XUMHUYECKOW CBs3W (OOMEHHBI M JIOHOPHO-AaKIEeNTOpHbIN). Bonopoanas cBs3pb. BajileHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJEKYIIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA. THIIBI KPUCTAIUIMYECKHUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT THMA KPUCTAIIMYECKOMN PEIIETKH.

[TonsTe 0 pucniepcHBIX cucTemax. McTruHHbIE M KOJUTOnAHbIE pacTBOPEL. MaccoBast 10J1 BEIECTBA B paCTBOPE.

Knaccugukanus Heoprannueckux coeanHennil. HomeHnknarypa HeopraHuueckux BemiecTB. ['eHeTHueckas CBs3b HEOPraHUYECKHUX BEIECTB,
IIPUHAUICKANIUX K Pa3IMYHBIM KJIaccaM.

Xumnueckas peakuus. Kiaccudukauus XUMHUECKMX pEaKUMH B HEOPraHUYECKON M OpraHM4ecKkoil XMMUHU. 3aKOH COXPAaHEHHs MacChl
BEILECTB, 3aKOH COXPAaHEHMS U NIPEBPALLECHUS YHEPIUH TP XUMUYECKUX PEAKLIMIX.

CkopocTb peakinu, e€ 3aBUCUMOCTb OT pa3iInuHbIX (pakTopoB. OOpaTUMble peakiuu. XuMuueckoe paBHoBecHe. DaKkTopsl, BIAMSIONNE HA
cocrosiHue xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexkrponuTnueckass auccouumanus. CuiabHble M ciadble 37ekTposinTbl. Cpena BOJIHBIX pPAacTBOPOB BEIIECTB: KHCas, HeHTpasbHas,
LIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.

DKCIepUMEHTAIbHbIE METOJbl M3YYEHMs BEIIECTB M WX MpeBpalleHuid: JemMoHcTpainus Tabmui «lleproguueckas cucreMa XMMHYECKHX
anemeHToB /1. 1. MenzeneeBay, u3ydeHue Mojienel KpUCTaUIMYECKUX PEeHIETOK, HAOI0AeHUE U ONMCaHUEe JIEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX
OTIBITOB (pa3joXkKeHHe NepOKCHIa BOJIOPOJia B MPUCYTCTBUM KaTalu3aTopa, ONpeieieHue Cpeibl paCTBOPOB BELIECTB € MOMOIIBIO YHUBEPCATIHLHOT O
WH/IMKATOpa, PEaKUUUd HOHHOTO OOMEHa), MPOBEJCHHE MPaKTHUECKOW paboThl «BiusHUEe pa3nuMuHBIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOM
peakuumn».

PacuérHble 3amaumn.



Pacu€tel o ypaBHEHHSIM XUMHYECKUX PEAKLUIA, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM ITOHATHS «MacCOBast
JI0JISL BEILIECTBAY.

Heoprannueckasi xumust

Hewmeramnsbi. Tlonoxxenue nemeramioB B Ilepuoaudeckoit cucreme xumuueckux anemeHToB JI. M. MenneneeBa u 0COOGHHOCTH CTPOCHHS
aToMoB. ®u3UYeCKHe CBONCTBA HEMETAIUIOB. AJUTOTPOITHSI HEMETAIUIOB (Ha MPUMEpPE KUCIOpo1a, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEWMIIIMX HEMETAJJIOB (TaJIOTEHOB, Cephl, a30Ta, Gocdopa, yriaeposa U KpeMHHUA) U UX COCAUHEHHH (OKCHIOB,
KHCJIOPOJICOACPIKALTUX KUCIOT, BOJOPOJIHBIX COSIMHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETAIOB U UX COCIUHEHUM.

Mertamnel. Tlonoxkenne meramnoB B Ilepuoamdeckoit cucreme xumuueckux sneMmeHToB [[. M. MenneneeBa. OcCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000J104eK aTOMOB MeTaiioB. O0mue gusndeckre cBoiicTBa MeTauioB. CrjlaBbl METAIIIOB. DIEKTPOXUMHUUECKUN PsIJl HAMPSKEHUH
METaJIJIOB.

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPWM, Kajaui, Kajdbl[Mid, MarHui, aJlOMUHUN, IUHK, XpOM, JKEJIe30, MEIb) U HUX
COEJTMHEHU.

O611ue croco6bl Noay4eHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

DKCNEepUMEHTAITBHBIE METO/IBI U3YUYCHHSI BEIIECTB M UX MPEBPAIICHUN: U3YUCHHE KOJUICKITUN «MeTauTbl U CIIIaBbl», 0 Opa3Ii0B HEMETAJUIOB,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1ad, HaONI0/IEHWE U OMMCAaHUE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aMMOJAEHCTBUE TUIPOKCHUIA
AIIIOMHUHMS C paCTBOpPaMH KHUCIIOT U LIeJI0Uel, KAUeCTBEHHbIE PeaKIIUK Ha KATHOHBI METAJJIOB).

PacuérHpie 3amaun.

Pacuérbl Maccel BemiecTBa WM 00bEMa razoB MO M3BECTHOMY KOJHMYECTBY BELIECTBAa, Macce MM 0O0BEMY OJHOTO W3 YYaCTBYIOIIMX B
peakiuu BeulecTB, pacuéTrel Macchl (00BbEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumuu B oOecriedeHHH 3KOJOTMYECKOW, SHEPreTHYeCKOW W MUIIEBOI 0e30MacHOCTH, pa3BUTUU MeIuUUHbL [loHSATHE O HaydHBIX
METO/aX [MO3HAHUS BEUIECTB U XUMHYECKUX PEaKIIHil.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOJTYYEeHUS BaKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MATEPHUAIOB: BAKHEUIIME CTPOUTEIbHBbIE MaTepHalbl, KOHCTPYKLHOHHbIE MaTEpHallbl, KPAaCKH, CTEKIO,
KepaMuKa, MaTepuabl JAJs AIEKTPOHUKH, HAHOMAaTepHallbl, OpraHU4YeCKHe U MUHEpaIbHbIe yI0OpEHHUS.

XUMUS ¥ 3I0pOBbE YEJIOBEKA: MPaBHJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX MpENaparoB, MpaBujia OE30MacHOTO MCIOJIb30BaHMS MPErapaToB
OBITOBOM XMMHH B TOBCEAHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexXnpeIMeTHBIX CBA3EH MpU U3YYeHHUH OOIIei 1 HeopraHndeckoil XxumMuu B 11 Kmacce oCyIIecTBIsETCS Yepe3 UCTOIb30BaHHE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUN, TaK M TOHATUH, SBISIONIUXCS CHUCTEMHBIMH Ui OTACTHHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOmue ecTecTBEeHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (haKT, TUNIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, KIACCHU(HUKAIUs, MEPUOIUIHOCTS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, SIBJICHHC.

®dusnka: marepus, SHEPrusi, mMacca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TON, PAJAUOAKTHUBHOCTH, MOJIEKYJa, SHEPreTUYECKUM
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3UUECKHUE BEIMUYUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Onocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, 0OOMEH BEIICCTB B OpraHu3Me.

I'eorpadust: MuUHEpAITBI, TOPHBIC TTOPOJIBI, TTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonmorusi: XUMHUYECKasi MPOMBIIIEHHOCTh, METATypTHsi, MPOU3BOACTBO CTPOUTENBHBIX MaTEPHUAJIOB, CEJIbCKOXO3SIHICTBEHHOE
MIPOU3BO/ICTBO, MHUIIEBAsE MTPOMBIIINICHHOCTh, (papMalieBTUYECKasi IPOMBIIINIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaT€pPUaJIOB, JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 1TO XUMHUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJdbTaTaM OCBOEHHS OOYUYAIOMMMHCS TPOrpaMM CpPEAHEro o0mero oOpa3oBaHUs
(IMYHOCTHBIM, METANpPEIMETHBIM M TpeAMeTHbIM). HaydHo-mMeToandeckoil OCHOBOHM sl pa3pabOTKH IUIAHUPYEMBIX PE3YIbTaTOB OCBOCHHS
pOrpamMM CpeHero o0ero 00pa3oBaHus SIBJISIETCS CUCTEMHO-IETETbHOCTHBIHN TTOIXO0].

B cooTBeTCTBHH C CHCTEMHO-/IESATEIILHOCTHBIM MOJXOJIOM B CTPYKTYpPE JJMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE
cpeaHero o0riero o0pa3oBaHUs BBIICICHBI CIICIYIONIUE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOUIMMHCS POCCUHCKOW TPaXKIAHCKOW WISHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH W
CaMOOTIPE/ICIICHUIO;

HAJIMYME MOTUBAIUH K O0YYCHHIO;

I[EJICHATPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEKIICHUH JMYHOCTH HA OCHOBE KIIFOYCBBIX IEHHOCTEH M UCTOPUYCCKHX TPATUIMIA 0a30BOM
HAYKU XUMUH;

TOTOBHOCTB U CIIOCOOHOCTH OOYUYAIONIMXCSI PYKOBOJICTBOBATHCS B CBOCH JICATEIIBHOCTH [IEHHOCTHO -CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYITUMH
L[EJIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YMe TPaBOCO3HAHUS SKOJOTHYECKON KYIbTYpPhI M CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH )KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSA MpeaMeTa «XHUMHS» JOCTUTAIOTCI B €AWHCTBE Y4eOHON U BOCHHUTATEIbHOW MAEATEIHHOCTH B
COOTBETCTBUU C TYMAHHCTUYECKUMH, COIMOKYIbTYPHBIMH, ITyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH M HJA€alaMH POCCHICKOTO TpaskJaHCKOTO



oOmIecTBa, MPUHATHIME B OOIIECTBE HOPMaMH U MpaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIONIMMH IPOIECCaM CaMOIO3HAHUS, CaMOPA3BUTUS H
HPABCTBEHHOT'O CTAHOBIICHUS JTMYHOCTU OO YUAOLTUXCA.

JIMYHOCTHBIE pe3yJNbTaThl OCBOCHUS NpeaMeTa «XUMHUS» OTPakKaroT CHOPMUPOBAHHOCTH OIBITA IMO3HABATEIBHON M TPAKTHYECKOU
JESITeIILHOCTH 00YJAOIIUXCS 10 PeaTU3al[iH MPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUS 00YJAIOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAB M 0053aHHOCTEN, YBAKECHHS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABJICHUS O COLUATBHBIX HOPMaX U MpaBUiaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOHW NEATEIHHOCTH MPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M MO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUH XUMHYECKUX IKCIIEPUMEHTOB;

CrOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY U apTyMEHTHl JIPYTMX IMPU aHAJIU3€ Pa3IUYHBIX BUJIOB y4eOHOM
NEeSITENHHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS

IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XHUMUMU;

YBaXEHUS K TIPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHHS XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTh
pe3ynbTaT JTUTEIBHBIX HAOMIOACHHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, IIOCTOSTHHOTO TPY/Aa YYEHBIX U MMPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM M TMOCIEAYIOIIEM aHalIu3e MHQOpPMalMHU O MEepeAOBBIX JOCTHKEHHUSIX COBPEMEHHOMN
OTEYSCTBECHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallMM, CBSI3aHHbIE C XMMUYECKUMU SIBJICHHUSIMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYACH Ha
MOpabHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

FOTOBHOCTU OLIEHUBATH CBOE IMOBEJCHHE M IMOCTYIKM CBOMX TOBAapHILEH C MO3UIMN HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE
MOCJEACTBUM 3TUX NOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMs IEHHOCTEH 370pOBOTO M 0€30MacHOTO o0pasza KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY
(buznuecKOMyY U IICUXUYECKOMY 37I0POBBIO;

coOroieHus mpaBuil 0€30MacHOro oOpalleHus ¢ BeleCTBAMU B ObITY, IOBCETHEBHOM KU3HU U B TPYIOBO IS TEIBHOCTH;

MOHUMAaHUS [IEHHOCTH TMPaBHJI MHIWBUIYATbHOTO U KOJUIEKTMBHOTO O€30MacHOTO TMOBEIEHUS B CHUTYAIMsIX, YTPOXKAIOIIUX 370POBBIO U
JKU3HU JTIOACH;

OCO3HAHUS MOCIEACTBUI U HEMPUSTUS BPEAHBIX IPUBBIUEK (YIOTPEOIICHHUS ATKOTOJIs, HAPKOTUKOB, KypeHHS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEILCKON JEATENILHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U JPYTUX BUAAX
NS TENbHOCTH;



YCTAaHOBKH HA aKTUBHOE Y4acTHE B PEIICHUH MPAKTUUECKHUX 3aJ1a4 COIIMATIbHOM HAMPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);
MHTEpeca K MPaKTHIECKOMY H3yICHHIO PO(ECCHI pa3IuyHOrO PoJia, B TOM YKCIIE Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUU;
YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJabTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAIBHON TpPaeKTOPHH OOpa30BaHWs, OyAylied NpodeccHy W peaau3alidl COOCTBEHHBIX
KU3HECHHBIX TUIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTBa;

6) 3K0/10rMYecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11€J1eCO00Pa3HOT0 OTHOILIEHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS KU3HHU HA 3eMJIC;

MOHUMAaHUS TJIO0ATBHOTO XapakKTepa SKOJOTHUYECKUX MpOoOIeM, BIHMSHUS HSKOHOMHYECKHMX IPOIIECCOB HAa COCTOSIHHE MPUPOJIHON H
COLIMAIBHOW Cpebl;

OCO3HAHUSI HEOOXOAMMOCTH UCTIOIB30BAHMS IOCTHIKEHUN XUMHUH JIJIs1 PEIICHHS BOTIPOCOB PAIIMOHATIEHOTO MPUPOIOTIOIB30BaHMS;

AKTUBHOTO HEMPUATUS NEUCTBUHN, TPUHOCAIINX BpE OKPYXKAIOled NPUPOJHON cpele, YMEHHsS MPOTHO3UPOBATh HEOIAronpHusTHHIE
9KOJIOTUYECKHE MOCTEACTBUS IPEANPUHUMACMBIX ICUCTBUI U TIPEIOTBPAIIATh UX;

HaJU4Hsl Pa3BUTOTO DKOJIOTHUECKOTO MBIIUICHHS, SKOJOTUYECKOW KyJIbTYpHI, OMbBITA ACSITEIBHOCTH JKOJOTUYECKOW HAIpPaBICHHOCTH,
YMEHHUS PYKOBOJICTBOBAThCS HMMH B TI03HABATEIbHONW, KOMMYHHMKAaTHBHOW M COIIMAJIBLHOM TPAKTHUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO
MPOTHUBOCTOSTH HJICOJIOTUH XeMO(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(hopMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MTPAKTHKH;

MMOHUMAaHMs CHEU(DUKN XUMUU KaK HayKH, OCO3HaHUSA €€ pojau B (OPMHPOBAHUM PAIMOHATHLHOTO HAYYHOTO MBINUICHUS, CO3JIaHHH
LIETIOCTHOTO TPEJICTABIICHUS 00 OKPYXKAIOIEM MHUPE KaK O €UHCTBE MPUPOJIBI U YEIOBEKA, B MIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUH
poOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOO0M 3HAYMMOCTH XUMHH IS COBPEMEHHOM IUBUJIN3AIMN: B €€ TYMAaHUCTUYCCKON HAIpPaBJICHHOCTH M BAXKHOU POJIHM B
CO3JTaHMM HOBOM 0a3bl MaTEePHAIBHOW KYJIbTYpPBI, PEIICHUU TJIOOAIBHBIX TMPOOJIEM YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00ECTICUEHUH YCIOBHM YCHEITHOTO TPyAa M IKOJOTHYECKH
KOM(OPTHOH KM3HU KXKIOTO YJIeHa 0OIIeCcTBa;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH: MOHMMAHHUS CYLIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
MCIO0JIb30BATh IOJIy4aeMble 3HAHUS JAJS aHAIU3a U OOBSACHEHHUS SBICHUN OKPYXKAIOLIEro MHpa M MPOUCXOIANINX B HEM HM3MEHEHUH, YMEHUs
nenath 000CHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOLIUXCA JAHHBIX C LEIbI0 MOJTYyYeHHsI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCTIONB30BATh XUMUYECKUE 3HAHUS ISl PEelIeHHs MPoOIeM B pealbHbIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON AESITENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K aKTUBHOMY IMOJIYUYEHHIO HOBBIX 3HAHHWH MO XMUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU;

MHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IHuHbIX cepax mpodecCHOHATBHON AeSITENFHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHble pe3ynbTaThl OCBOEHUS Y4eOHOTO npeaMeTa « XUMHUs» Ha YPOBHE CpPeIHEro oOLIero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMbIe U1 (OPMHUPOBAHUS MHPOBO33PEHUSI OOYYAIOUIMXCS MEXKAUCIHHUILUTMHAPHBIE (MEXIIPEIMETHBIE) OOLIeHayYHBbIC TTOHSTHS,
OTpa’KalolIMe IEJIOCTHOCTh HAYYHOW KAapTHHBI MUpPa M CHenu(UKY METOJOB IMO3HAHMSA, HCIOJIB3YeMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPrus, SIBJICHHUE, IPOLIECC, CUCTEMA, HAyYHBIM (aKT, NPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUs, HCCIEIOBaHUE,
HaOJroIeHNe, N3MEPEHNE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCcaJbHble y4deOHble JeicTBUS (IO3HaBaTENbHblE, KOMMYHUKAaTUBHBIE, pETYISITHUBHBIE), oOecneunBaromue GopMUPOBAHUE
(YHKIIMOHATIBHOM IPaMOTHOCTH M COLTUAJIBHOI KOMITETEHIIMU 00yYaromnXcs;

CIOCOOHOCTh OOYyYarOUIMXCA MCIOJIb30BaTh OCBOEHHBIE MEXIMCLUMIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA U YHHUBEpCAIbHbIE y4eOHbIE
JIEMCTBUSA B IO3HABATEIbHOW U COLMAIBHOMN MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAJIbHBIMH YYEOHBIMU TO3HABATEIbHBIMU, KOMMYHHKAaTUBHBIMH U
PETYIATUBHBIMU AEUCTBUSMHU.

OgiajeHHe YHMBePCAJIbHbIMH YUeOHBIMH MO3HABATEJIbHBIMH A€l CTBUSIMU:

1) 6a30Bble JorMUYeCKHUE AeHCTBUS:

CaMOCTOATENIBHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPoOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENCIATh LEIN JCSATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM HX JOCTH)KEHHSA, COOTHOCUTH PpE3YJbTAThl JEATENBHOCTH C
ITOCTABJICHHBIMHU LIEJISIMU;

HCII0JIb30BATh P OCBOCHUM 3HAHUM NMPUEMBI JIOTUYECKOTO MBIIICHHS — BBIACIATD XapaKTepHbIE NPU3HAKYU MOHATHI U YCTaHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLINE OHATUS AJIs1 00bACHEHUSI OTJCNIBHBIX (DAKTOB U SABJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIacCU(UKAIIUHU BELECTB U XUMUYECKUX PEaKLUH;

YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXKy U3y4a€MbIMHU SIBICHUSIMU;

CTPOMUThH JIOTUYECKUE PACCY)KICHMs (MHIYKTUBHBIC, IEIyKTUBHBbIC, [0 AaHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH M HPOTUBOpEUYUs B
paccMaTpUBaeMbIX ABJICHUX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHMUS;

IPUMEHATh B IPOLIECCE IO3HAHHUSA, MCIOJIb3YEeMble B XUMHM CUMBOJMYECKHE (3HAKOBbIE) MOJEIH, NPeoOpa3oBbIBATb MOJIEIbHbIE
IPEJCTAaBICHU — XUMMUYECKHH 3HaK (CMMBOJI) 3J€MEHTa, XMMHUYecKas (HopMysa, ypaBHEHHE XMMHUYECKON PEaKUUU — MPH pEeIIeHUH y4eOHBIX
[I0O3HABATENIbHBIX W IPAKTUYECKUX 3aJad, IPUMEHATb HAa3BaHHBIE MOJEJbHBIC IPEACTABICHUS JUISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aEeMBbIX BELIECTB U XUMUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHiCTBHS:

BJIaZIETh OCHOBAMM METOJIOB HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUIL;

(dbopMynHUpoBaTh LIEIM U 3a/1a4X MCCIIEJOBAHNUS, UCTIOIb30BaTh MOCTABIEHHBIE U CAMOCTOSTENBHO CPOPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIs (POPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE NMPABHIBHOCTH BBICKAa3bIBAEMBIX CYX/ICHUM;



BJIQJICTh HABBIKAMH CaMOCTOSATEIBHOTO TUTAHUPOBAHMS U TIPOBEICHUS YUCHHUECKUX IKCIIEPIMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIO1aTh
3a XOJOM IPOLECcca, CAMOCTOSITEILHO MPOTHO3MPOBATH €r0 PE3yabTar, (OpMYyIHpPOBAaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTHU
PE3yIBTATOB MCCIEAOBAHUS, COCTABIISATH 000CHOBAHHBINM OTUET O TIPOACTIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHHYECKOH HCCIIEIOBATENLCKOM M TPOEKTHOM JEATENIbHOCTH, NPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIIbHOMY MTOMCKY METOOB PEIICHUS MMPAKTHUECKUX 3a/1a4, IPUMEHEHUIO PA3TUYHBIX METOIOB IMO3HAHHUS.

3) pab6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHGpoOpMaImy (HaydHO-TIONMYNISApHAs JUTEpaTypa XMMHUYECKOTO COJEp)KaHUS, CIIPABOYHBIC
nocobusi, pecypcel VHTepHeTa), aHANM3UPOBATh HH(POPMAIMIO PA3IUYHBIX BUAOB W (OPM MPEACTABICHHS, KPUTUYECKH OIICHUBATh ©€
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

(bopMyIHpOBATh 3aPOCHl ¥ IPUMEHSATH Pa3IMYHbIE METObI TIPU MIOUCKE U 0TOOpe MHPOPMALINK, HEOOXOTMMOM ISl BRITIOJTHEHUS y4eOHBIX
3aJ1a4 OMPENEIIEHHOTO TUIIA;

pHOOPETaTh OIBIT UCIIOJIF30BaHMS HH()OPMAIIHOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (opMy NpejcTaBieHHs HHopmauuu (cxembl, Tpaduku, ITUarpaMMbl, TaOIUIbl, PUCYHKH U
Jpyrue);

WCTIOJIh30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA TPU PadOTE ¢ XMMHUYECKON WH(POpMAIHE: TPUMEHSITh MEXIpEAMETHBIE ((PU3NUECKUe U
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, PopMyIibl, aOOpeBUATyphl, HOMEHKJIATYPY;

HCIO0JIb30BATh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBnaeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU AeliCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJie AMAJIOra W/WIK IUCKYCCUH, BbICKa3bIBaTh HJieH, (OPMYIHUPOBATH CBOU
MPeII0KEHUS. OTHOCUTEIIFHO BBITIOJHEHUS NMPEASIOKEHHOM 3a/1a4H;

BBICTYNATh C MpPE3eHTalMel pe3ylbTaTOB MMO3HABATEIbHON JEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU
MIPU BBIIIOJIHEHUU XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEAOBAHUIO CBOMCTB M3y4aeéMbIX BEUIECTB, pean3alii yueOHOro
MpoeKTa ¥ (OopMyIHPOBATh BBIBOJIBI MO PE3Yy/IbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUNA MYTEM COTJIACOBAHUS MO3ULIMK B X0J1€ 0OCYKIeHHS U 0OMeHa
MHEHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO TIO3HABATENBHYIO IEATEIBHOCTD, OMpEeNsisa e€ elu U 3aa4i, KOHTPOJIHPOBATh U O
Mepe HeOOXOJAUMOCTH KOPPEKTHUPOBATh MpeiaraeMblid ajrOpUT™M ACHCTBHI MPHU BBHIOJHEHUU y4EOHBIX U HCCIIENOBATEbCKUX 3a7a4, BEIOUPAThH
Haunbosee 3 HeKTUBHBIN cIOCO0 UX pelIeHus ¢ y4ETOM MOTyYeHHsI HOBBIX 3HAHUHN O BEIECTBaX M XMMUYECKUX PEaKIHsIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CAMOAHAaJIM3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenmMeTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEACTABICHUA O XWMHYECKOW COCTaBISIOIICH €CTEeCTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHH B TO3HAHHUH
SBIICHUH TPHUPOIBI, B (OPMUPOBAHUHM MBIIUICHHS M KYJIbTYPHI JIMYHOCTH, €€ (PYHKIMOHAJIBFHOHW TPAMOTHOCTH, HEOOXOIUMOW JJIsi perIeHus
MIPaKTUYECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBbIO U IPUPOJAHOM CPEIE;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHWUM, KOTOpas BKJIOYAET: OCHOBOIOJAralolie MOHITUS (XMMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHYECKas CBA3b, CTPYKTypHast ¢opMyia (pa3BEpHyTas M COKpaméHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YrIepoaHbIN CKeneT, (PyHKIMOHAIbHAs TPYIa, paJauKall, U30Mepus, U30Mepbl, TOMOJIOIHUECKUN P,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOX M a30TCOACPKAIIME COCIUHEHUS, MOHOMEp, IOJIHMMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIIIPHBIC
COEIMHEHMS); TEOPUM U 3aKOHbI (Teopusi CTpPOEHUs opraHuyeckux BemecTB A. M. byTmiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHMHM; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIUME B OCHOBE INOHMMAaHUS NMPUYMHHOCTH M CHUCTEMHOCTH
XMUMHUYECKUX SIBJIEHUH, (PaKTOJIOTMUECKUE CBEJIEHUS] O CBOICTBAX, COCTABE, MOJIyY€HUU U 0€30MaCHOM MCMOJIb30BAHUN BaKHEUIINX OPraHU4YeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHHUH BBISIBISITH XapaKTepHble MNpPHU3HAKU TMOHATHM, YCTaHABIMBATh UX B3aUMOCBS3b, HCIIOJIbH30BATh
COOTBETCTBYIOIIME MOHITHUS IPU ONIMCAHNUU COCTaBa, CTPOEHUS U IPEBPAILICHUN OpPraHUYEeCKUX COCTUHEHNN;

C(OPMHPOBAHHOCTh YMEHUN MCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJIECHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHON) (HOpMyYJl OPraHUYECKUX BEIIECTB U YPAaBHEHHH XUMHYECKUX pPEaKIHi, U3roTaBIMBATh MOJAEIM MOJIEKYJ OPraHMYECKMX BEIECTB
JUIA WJUTIOCTPALMM MX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

C(OPMHPOBAHHOCTh yYMEHHUI YCTaHABIMBAaTh NPHHAUICKHOCTb HM3YYEHHBIX OPraHMYECKUX BELIECTB 10 UX COCTaBy U CTPOEHHUIO K
OIpesieNIEHHOMY KJIAcCy/TpyIIe COeIMHEHUN (YIriIeBOAOPO/Ibl, KMCIOPO M a30TCOJCPIKAINE COEUHEHUS, BBICOKOMOJIEKYIISIPHbIE COEIMHEHMS),
7aBaTh MM Ha3BaHus no cucremarndeckol HomeHkiarype (IUPAC), a Taxke NpuBOAWTH TPUBHUAJIbHBIE HA3BaHUS OTJEIIBHBIX OPraHUYECKUX
BELIECTB (STHJICH, IPONMUJIEH, aleTWIeH, 3TUJICHIJIMKOJb, TNIUIEPUH, (eHos, (GopManbIeru], aueTaiabIerusl, MypaBbHHas KHUCIOTAa, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KMCIIOTa, INII0K03a, PPYKTO3a, KpaxMal, HeJIIrI103a, [NINIHIH);

c(OPMHUPOBAHHOCTb YMEHUSI OIPEAEIATh BUbI XUMUYECKOH CBA3HM B OPIraHUYECKUX COEIMHEHUAX (OMHAPHBIC U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHMS HPUMEHSTHh MOJOXKEHUS TEOPUM CTPOEHMsI opraHudeckux BemecTB A. M. BbyriepoBa mis o0bsicHeHHsA
3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAaHEHMSI MACChI BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UYECKHE U XUMHUYECKHE CBOMCTBA THUIHMYHBIX MpeACTaBUTENCH
Pa3UYHBIX KJIACCOB OPraHUYECKUX BELIeCTB (METaH, 3TaH, 3TWJIEH, NMPOIWIEH, aleTHieH, OyranueH-1,3, metunOyraauen-1,3, 6eH30I1, METaHO,
3TaHOJI, STUJICHIJIMKOIb, [JIMIEpUH, (EHO, alleTalbIernull, MypaBbuHasl U YKCyCHas KUCJIOTHI, TJIFOKO3a, KpaxMa, IeJUTI0NI03a, aMUHOYKCYCHAsI
KHCJIOTa), WUTIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXJy HUMH YPAaBHEHHMSIMHM COOTBETCTBYIOIIMX XHMHYECKHUX PEAKIHMH C HUCIOJIb30BaHUEM
CTPYKTYPHBIX (popmyit;

C(OPMHUPOBAHHOCTh yYMEHHS XapaKTepH30BaTh HCTOYHMKH YTJIIEBOJOPOJHOIO ChIpbsi (He(Th, MPUPOAHBIM ra3, yrojb), CHOCOOBI HX
nepepadoTKU U MPAKTHUECKOe MPUMEHEHHE IPOTyKTOB epepadoTKu;



c(hOPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYMCICHUS [0 XUMUICCKIM ypaBHEHUSM (Macchl, 00bEMa, KOJMIECTBA HCXOTHOTO BEIIECTBA WU
MPOJIyKTa PEAKIIUU TI0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH);

c(hOPMUPOBAHHOCTh YMEHHH BIIAJIETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHMUS, UCIIOJIb3YEMbIX B XUMUU TIPH U3YICHUU
BEILIECTB U XUMUYECKUX SBJICHUH (HAOIIOACHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE), UCTIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MIPUHATHS PEIICHUIN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUU COOJIFO/IATh MTPaBUIIA MTOJIB30BAHMS XUMHUYECKOHM TIOCYION 1 1a00paTOpHEIM 000pyIOBaHUEM, a TAKXKE TIPABHIIA
oOpalleHus C BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUICCKHIX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMI IIJIAHUPOBATh M BBIMIOJHATH XUMHUYECKHU ODKCHEPUMEHT (MPEBpAIICHUs] OPraHMYeCKHX BEIIECTB TpH
HarpeBaHWHU, MOJYYCHHE OSTHUJICHA W HW3YYCHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIMU OPraHMYECKUX BEIIECTB, JACHATyparus OCIKOB MpHu
HarpeBaHWH, I[BETHBIC PEaKIMK OEJIKOB) B COOTBETCTBHUH C MPaBUJIAMHU TEXHUKH O€30MACHOCTH MpH OOpaIleHUH C BEIIeCTBaMHU M JTaOOpaTOPHBIM
000pyI0OBaHUEM, TPEACTABIATh PE3YJIbTAThl XUMHYECKOTO OKCIEpUMEHTa B (opMe 3amucu yYpaBHEHUH COOTBETCTBYIOIIMX pEAKIUN WU
(hopMyIHUpPOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUN KPUTHYECKH AHAIM3UPOBATH XUMHYECKYI0 HH(POPMAIHIO, MOTYyYaeMyl0 M3 Pa3HBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi nHdopmanuu, IHTEpHET U Opyrux);

chopMUPOBAHHOCTh YMEHUHN COOJIO/IATh MTPaBUJIa KOJOTHIYECKHU IEIeCO00pa3HOTO MOBENCHUS B OBITY M TPYAOBOM NEATETLHOCTH B IIEIISIX
COXpaHEHHUsI CBOETO 3JI0POBBSI M OKPYKAIOIICH MPUPOAHOU CPElIbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTraHU3MBI OMPEACIEHHBIX
OpraHWYECKUX BEIIECTB, OHUMAas cMbIch mokaszarens [1JIK, moscHsITh Ha mpuMepax CrocoObl YMEHBIICHHUS M MPEIOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS HA OPTraHU3M UYEJIOBEKA;

JUTsl OOYJarOIINXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHUE MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS
BEIIECTB U XUMUYECKHUX SIBJICHUH;

JUTSL CIIETIBIX W CIA0OBHJISIIMX OOYYArONIUXCs: YMEHUE HCIOJb30BaTh pelbe(HO-ToUeuHyI0 cucteMmy oOo3HadeHui JI. Bpaitns ansa 3anucu
XUMUYECKUX (HOPMYII.

11 KJIACC

[IpenmeTHble pe3ysbTaThl 0OCBOEHHS Kypca «O01as 1 HeoOpraHu4eckasi XuMUs» OTPaykaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKOH COCTABIIAIOLIEH €CTeCTBEHHO-HAy4YHON KapTHHBI MMpa, POJIM XMMHUU B IO3HAHUM
SBJICHUH MPUPOJBI, B (POPMUPOBAHMM MBILUICHUS U KYyJIbTYPbl JIMYHOCTH, €€ (DYHKUMOHAIBHOH TPaMOTHOCTH, HEOOXOOMMOM Ui pelieHus
MPAKTUYECKUX 3a/1a4 U HKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPUPOTHOM Cpelie;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHUH, KOTOPasi BKIIIOYAET: OCHOBOIIOJIATAIOIIUE MOHATHS (XMMUYECKHUH AJIEMEHT, aTOM, U30TOTl, S-, P-, d-
3JIEKTPOHHBIE OpPOUTATM aTOMOB, MOH, MOJEKYyJa, MOJb, MOJSPHBIM OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIICHUS,
XMMUYECKasi CBs3b (KOBaJICHTHAs, MOHHAs, METAIMYECKasi, BOJOPOJHAs), KpUCTAJUIMYECKas peIIETKa, TUIbl XUMUYECKUX pEeakiHii, pacTBOp,
IIEKTPOJIUTHI, HEIJEKTPOJIMUTHI, IEKTPOJIUTHUECKAS AUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pEaKLuu, XUMHUECKOE



PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHUS IEKTPOJUTUUECKON AUccolMaluu, nepuoandeckuit 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUST MaCChI
BEILECTB, 3aKOH COXPAaHEHUS M MPEBpAILEHUS SHEPruM IpPHU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE TIOHUMAHUS MPUUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJOTHUECKUE CBEICHUS O
CBOWMCTBaX, COCTaBe, MOJIYYCHHH U O€30ITaCHOM HCIOJB30BAaHUN BAKHEUIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHUYECKOW JESTEIHHOCTH
YeJI0BEKa;

COPMHUPOBAHHOCTh YMCHHW BBISIBJIISITH XapaKTCpHbIC TNPHU3HAKU IOHSATHH, YCTAaHABIMBATH WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TOHITHS IIPU ONMTMCAHUN HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHHIH;

c(OpPMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY Ui COCTaBJieHHsI (OPMYJ BELIECTB U YPaBHEHUH XUMHUYECKHX
peakuuii, cucremarnyeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEJIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbIH ra3, yrieKuciabli
ra3, aMMHak, raméHas U3BecTb, Herau€Hasi U3BeCTh, INTHEBAs COJA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUIN ONPEIENIATh BaJIEHTHOCTb U CTETIEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa,
BHJI XUMHUYECKOHN CBSI3M (KOBaJCHTHAas, MOHHAs, METaJUIMYecKasi, BOJAOPOJHAS) B COCAMHEHUSX, TUI KPHUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BeleCTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAs, METaJUIMUECKasi), XapaKTep Cpe/bl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX COECTUHEHMIA;

c(OpMHUPOBAHHOCTh YMEHHUN yCTaHABJIMBATh NMPUHAIIEKHOCTh HEOPTaHWYECKUX BEIIECTB M0 UX COCTaBY K OMpPENENIEHHOMY Kiaccy/Tpyre
coelMHeHUH (IIPOCThIE BELIECTBA — METAJLIBI U HEMETAJUIbI, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCH/IBI, COJIN);

chOpMUPOBAHHOCTh YMEHUM pPACKpbIBaTh CMBICH Tepuomudeckoro 3akoHa J[. WM. MenngeneeBa u  I€MOHCTPHpPOBATH  €T0
CUCTEMAaTHU3UPYIOILYIO, OOBSCHUTENIbHYIO U IPOTHOCTHYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuoaoB Ilepuomnueckoit
CHCTeMbI XuMHUYecKuxX 37eMeHToB JI. V. MenneneeBa, MCMONB3ys MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOHMTANIN», «IHEPTETHUCCKUE YPOBHMY,
O0O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX COCIUHEHHI Mo nepuojam u rpymnmnam llepuoanueckoit cucteMsl
xuMmudeckux saemeHnToB 1. Y. Meneneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMHUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPXK/IaTh CYLIECTBOBAHUE TI'E€HETUYECKOM CBSI3M MEXJY HEOPraHWYeCKHMMH BEIIECTBAMU C IIOMOILIBIK) YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI;

cOpMUPOBAHHOCTh yYMEHHUS KiIacCU(PUIMPOBATH XMMHUYECKHE PEAKUUU MO PA3IUYHbIM MpH3HaKaM (YUCIy M COCTaBy pearupyromux
BEIIECTB, TEIJIOBOMY 3 (DeKTy peakluu, U3MEHEHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YUaCTUIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTAaBJIATh YPaBHEHHUS PEAKIUN PA3TUYHBIX THUIIOB, MOJIHBIE U COKpPALIEHHBIC YPAaBHEHHUS PEaKlUii MOHHOTO
oOMeHa, YUUThIBasl yCIOBHS, IPU KOTOPHIX ITH PEaKIIMU UAYT O KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOIUTH PEAKIMH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pa3jMYHbIX HEOPTraHUYECKHX BEIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIHI MOCPECTBOM COCTABIICHUS IIEKTPOHHOTO
OanmaHca dTUX PEeaKIuii;



c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBHCUMOCTH CKOPOCTH XMMHYECKOH pEaKIHMU OT Pa3IMUHbIX (PAKTOPOB; XapaKTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTHU OT BHEIIHEro Bo3eicTBus (punuuin Jle llaTense);

c(hOPMHUPOBAHHOCTh YMECHHI XapaKTEPU30BaTh XUMHUECKHAE MPOIECCHI, JISKAIUE B OCHOBE MPOMBIIUICHHOTO MOJYYCHHSI CEPHOU KUCIIOTHI,
aMMHuakKa, a Takke CHOPMHPOBAHHOCTH IMPEJICTABICHUM OO0 OONIMX HAyYHBIX MPHUHIMIAX W 3KOJOTHYCCKUX MpoOIeMax XHUMHYECKOTO
MIPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTI) yMCHI/IfI MMPOBOAWTL BBIYUCIICHUA C HCIIOJIB30BAHHUEM IIOHATHUA «MaCCOBad AOJIA BCHICCTBA B PACTBOPCH, 00BEMHBIX
OTHOIIIEHUN Ta30B MPH XMMHUUYECKHX PEAKIMSIX, MacChl BEIIECTBA WM 00bEMaA Ta30B MO0 M3BECTHOMY KOJIMUECTBY BEIECTBA, MAcce WM O0BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO A((eKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MACChl BEIIECTB, MPEBpAIICHUS U
COXpaHEHUs SHEPTHUH;

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MTpaBUIIa MMOJIb30BAHUS XUMHUYECKOHN NOCy10H 1 1a00paToOpHbIM 000pyIOBaHUEM, a TaKXKe MpaBUIIa
O6paHIeHI/I$I C BEIICCTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMMU 110 BBITIOJTHCHUTO na60paTopHHx XUMHNYECCKUX OIIBITOB,

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATHh U BBHINOJHATH XUMUYECKUI SKCIIEPUMEHT (pa3jio’KeHUe MEPOKCHAA BOJOPOJa B MPHUCYTCTBUU
KaTajan3aTopa, ONpeielIeHHe Cpebl PaCTBOPOB BEIIECTB C NOMOIIbIO YHUBEPCAILHOTO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTH
XMUMHMUYECKON peakINy, peakid MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUu Ha Cyinb(ar-, KapOOHaT- M XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHMS,
PEIICHUE OKCIICPUMCECHTAJIBHBIX 3aJad II0 TEMaM «MeTtamiely #u «HeMeTa.nnm») B COOTBETCTBHHU C IIPpaBHJIaMHU TCXHUKH 0e30MacHOCTH Inpu
oOpallleHnH C BeleCTBAMU U J1a0OpaTOPHBIM OOOPYIAOBAaHHMEM, MPEJICTaBIATh PE3yJbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakluuil U (GopMyaHupoBaTh BHIBOIbI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3UPOBATH XUMHUYECKYI0O MH(OpPMAlMIO, MOIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelCTBa
MacCOBOW KOMMYHUKaIWK, THTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHI COOJII0IaTh MpPaBUiIa SKOJIOTMYECKH 11eJIeco00pa3HOro MoBEACHUS B ObITY U TPYIOBOIl JIEATEIBHOCTH B LIESIX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCUCTBHUS Ha KUBBIE OPraHU3Mbl ONpEAeIEHHBIX
BEIIECTB, MOHMMas cMbici nokaszarens [1/IK, moscHATh Ha nmpumepax cnocoObl YMEHBILIECHUS W MPeIOTBPAILEHUS] UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBeKa;

Ui 00YJaroIMXCsl C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MTPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOaX MO3HAHUS
BEIECTB M XUMUYECKHX SIBJICHHUIA,

JUIS CIENBIX U CIa0OBUAALIMX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. Bpaiins ans 3anucu
XUMHUYECKUX (POpMYII.
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pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH " OJICMHOBas KHCJIOTHI, KaK

23
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT

24 Mp1ia Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT,
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MTOJIMMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopcoaepxanime opraHuuecKue
COEIUHEHUS

30 AMWHBL: METHJIAMHAH U aHUIHH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpraHUYECKUE COCTUHEHUS, UX OMOJIOTHIECKOE
sHauenue. [lentuapl

39 benku kak mpupoHbIe BBICOKOMOJICKYIISIPHBIE
COE€IUHEHUS

33 OCHOBHBIE TTOHATHS XUMUH
BBICOKOMOJIEKYIISIPHBIX COeTMHEHU N
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COeTMHEHUH.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34

IHOYPOYHOE IIVTAHUPOBAHHUE

11 KNIACC

/o

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTrypauus aToMoB

[Tepuonnueckuii 3akoH u Ilepuoanyeckas
cHCTEeMa XMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU T€OpHUEH
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB M UX COCIUHEHHUHU 10
rpyIIaM U nepuojaM. 3HaueHUe
MEPUOIMYECKOT0 3aKOHA U CUCTEMBI
XHMHYECKUX 351eMeHTOB JI.11. MeHaeneeBa B
pPa3BUTUHU HAYKU

CTpOGHI/Ie BelIeCTBA. XMMHYECKas CBA3b, eé
BU/JbI; MCXaHHU3MBbI O6pa3OBaHI/I$I KOBaJICHTHOM
CBA3H. BOI[OpOI[HaH CBA3b

BaneHnTHOCTS. BHCKTPOOTpI/II_IaTCJIBHOCTB.
CrerneHb OKUCIICHUS. BemectBa
MOJICKYJIAPHOT'O U HCMOJICKYJIAPHOTO CTPOCHUA




[TonsTue o gucnepcHeIx cucteMax. ICTUHHBIE U]
KOJUTOMJIHBIE pacTBOPBI. MaccoBas 10s
BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMuuecKkux peakuuii B
HEOPraHMYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUS U MIPEBPAILECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaxkum»

11

DnekTponuTHieckas aucconunanus. [lonstue o
BOJIOpOIHOM Moka3zarese (pH) pactBopa.
Peakiiun nonHoro oomena. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIHH.
[TonsiTre 006 21EKTPOIM3€E PACILUIABOB U
pPacTBOpOB coJieit

13

KonTtponpHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMHUM»

14

Mertaisl, ux nojoxenue B [lepuoauueckoit
CHCTEME XMMHUYECKHX 3eMenToB /1. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB.
OO6mue ¢puznyeckre CBOMCTBa METAIIOB




CrinaBel METALIOB. DJIEKTPOXUMUYECKUH AL

15
HaIpsHKEHU METaJUIOB
XUMHYECKHE CBOMCTBA BaXKHEHUIIIUX METAJIOB

16 (HaTpuii, KN, KaJbIUI, MATHUN, aTFOMUHUN )
U UX COeOUHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHNH

18 XnMHYecKre CBOMCTBA ITMHKA, JKeJie3a U UX
COCTMHEHNH
[IpakTueckas padota Ne 2. "Pemienue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamaen"
Hewmerannsl, nx nonoxxenue B [lepuoanueckoi

20 CHUCTEeME XUMUYECKuX 3eMeHToB [[. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
duznyeckre CBOMCTBA HEMETAIIIOB.

21 AmtoTponsi HEeMETauIoB (Ha IPUMEpE
KHCJIOpoJia, cephl, (hochopa u yriepoaa)

29 XHUMHUYECKUE CBOMCTBA TraJIOT€HOB, CEPhI U UX
COECOUHEHUN

23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COECOUHEHUN

24 XHUMHYECKUE CBOMCTBA yriiepoaa, KpeMHUs U
UX COEIUHEHNN

o5 [IpuMeHeHne BaxXHENIINX HEMETAJUIOB U UX
COCIMHEHU I

26 O000111eH1E U cCUCTEMATHU3aLUs 3HAHUH 110 TEME

«Hemetamibel». BeraucineHus 0o YPaBHCHUAM




XUMHUUYECKUX PEAKIIMN U TEPMOXUMHYECKUE
pacyéTbl

[Tpaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramasr"»

08 KonTpomapHas padora o temam «MeTaiuibh 1 1
«Hemeramb»

29 Heopranwdeckne u opraHndecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmboTepHBIE HEOPTaHUYECKHE U OPTaHNICCKUC

30 coemMHEeHMs. ['eHeTnUYecKas CBSA3b 1
HEOPraHWYECKUX M OPraHUICCKHIX BEIICCTB
Poinb xuMum B 00ecrieueHUH 3KOJIOTHISCKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEIUITUHBI
[IpencraBnerus: 06 0OMUX HAYUHBIX

32 MIPUHIIATIAX TTPOMBIIIICHHOTO TTOTYYCHHS 1
BOKHCHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XUMHS ¥ 3I0POBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 11 xnacce/ I'abpuensu O.C., OOuiecTBo ¢ orpaHnYeHHON 0TBETCTBEHHOCThIO «/[[PODA»; AkuinonepHoe obuiectBo «3narenscTBo
«IIpocsemenuey
» Xumus, 10 xiace I'abpuensu O.C., M.: Jlpoda

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* Xumus. 10 kmace. Konrponbao-uzmepurensubie Mmatepuaisl (KHMIM). ®I'OC;
* Xumus. 10 kimacc. KonTponbHbie v mpoBepouHbie paboThl K yueOouuky O. C. 'abpuensna "Xumusa-10"
» Xumus. 11 kimace. KoutponsHo-usmepurensubie Matepuaisl (KIMIM). ®I'OC;
* Xumus. 11 kimace. KontponbHbie 1 mpoBepounbie paboThl K yueOHuKy O. C. ['abpuensna "Xumusa-11"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

* bu6nuoteka [1OK;

« https://chem-ege.sdamgia.ru/ ;

« https://dnevnik.ru/;

« https://sferum.ru/?p=dashboard schoolld=218948766






