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MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHHU Ha YpOBHE cpeiHero o01ero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUs (enepanbHON 00pa30BaTEIbHOM MPOTPaMMBbI CPEIHETO
obmero obpazoBanus (POII COO), mpexacraBieHHbix B DenepasbHOM rocyaapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom
Konuenmun npenoaBanus yueoHoro npeaMera «XuMus» B 00pa3zoBaTelibHbIX opranuszanusax Poccuiickoit deneparuu, peann3yromyux OCHOBHbIC
o0pa3oBaTenbHbIC IPOTPaMMBbI, 1 OCHOBHBIX MOJI0KeHu# «Ctparernn pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha nepuon a0 2025 roga»
(Pacnopspxenne [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOMOB K pa3pabOTKe MporpamMMbl MO XUMHH, K ONpPEICNCHHIO OOIei cTpaTerud OOydeHHs, BOCIUTAHHS W PAa3BUTHSA
oOyyaromuxcsi cpeicTBamMu ydyeoHoro mpenmera «Xumus» ans 10—11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIENTYyalbHBbIE MOJOKEHUS
OI'OC COO o B3auM000yCIIOBIEHHOCTH LIEJIEH, COepKaHUSL, PE3YJIbTATOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, MOJydaeMO€ BBIMTYCKHHUKAaMHU O0IIe00pa3oBaTeNbHON OpraHU3allM, SBISIETCS HEOThEMJIEMOW YacThl0 HX
obpazoBaHHOCTH. OHO CIYXXUT 3aBEPINAIONIMM JTAllOM pPEATH3alMHd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IEHHOCTEH,
MPUCYIINX IIEJIOCTHOM CHCTEME XHMHUYECKOTO O0pa3oBaHMsS. IJTH IICHHOCTH KacaroTCsl TIO3HAHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YEJIOBEKA, a TAaK)KE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHPOTHON Cpene.
Peanuzyercs xumuueckoe oOpazoBaHue 0OydarOIIUXCS HAa YPOBHE CpeaHEro odiero oOpa3zoBaHUs CPEACTBAMU yU4eOHOrO MpeaMera «XuMUus»,
coZiep)KaHHe ¥ TOCTPOCHUE KOTOPOTO ONPEACTCHBI B MPOTrpaMMe MO XMMHHU C YYETOM CIEeHU(pUKH HAYKH XUMHUH, €€ 3HAYCHUS B NO3HAHUU
IPUPOJBI U B MaTepUAIIbHOW JKHU3HU OOIIECTBA, a TakkKe ¢ Y4ETOM OOIIMX Lesed M MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XuMHs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyl pojib B COBPEMEHHOW NMBMJIM3AallMM, B CO3JaHUM HOBOM 0a3bl
MaTepuaabHOW KyJnbTypbl. OHa BHOCUT CBOH BKJIaJ B (OPMHUpPOBAHHME PALMOHAIBHOTO HAyYHOTO MBIIUIEHHS, B CO3JaHUE LEIOCTHOrO
NpPEJCTaBICHU 00 OKpYXAaloleM MHpE Kak O €IMHCTBE NPHUPOJbI M YelloBeKa, KOoTopoe (opMUpyeTcs B XUMHM Ha OCHOBE MOHUMAaHHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOIIETr0 MUpPa, OCO3HAHUS B3aUMOCBS3H MEXy CTPOCHHEM BEILECTB, UX CBOMCTBAMHM M BO3MOKHBIMH 00JacTIMU
IIPUMEHEHHS.

TecHo B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTajla HEOTHEMJIEMOM YaCThI0O MUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM
YCIOBHEM YCIIEIIHOTO TpyJda M JKU3HM KaXAO0ro ujieHa odmiectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3MJaTebHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjieHa Ha PEIIeHHE TI00aTbHBIX MPOOJIEM YCTOWYHMBOTO PAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIETHUECKOM, MHIIEBOM,
HKOJIOTHYECKOM 6€30MacHOCTH U OXPaHBI 3JOPOBbSI.

B cooTtBercTBUM ¢ 0OmMMH LETSIMH U TMPUHIIMIIAMUA CPEIHETO OoO0IIero oOpazoBaHms cojaepkanue mnpeamera «Xumus» (10—11 xmaccsr,
0a30BbIif YPOBEHb M3YUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYpHYIO MOATOTOBKY OOYyYaroIIMXCs, HEOOXOJUMYIO MM IS
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOTO BKJIIOUEHHUS B )KU3Hb COIIMYMa, IPOAOIKEHUsT 00pa30BaHUs B PA3IMYHBIX 001ACTAX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu peaMeTa «XuMus» sBIsA0Tca 0a30Bble Kypchbl — «Opranuueckas Xumusi» U «OOIIas U HeopraHudeckass XUMUS»,
OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUH 110 HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM



3HaHUUA U3 OOlIell XUMHUHM) W OpraHuyeckol xumuu. DOpMUPOBAHHE AAHHON CHCTEMBbl 3HAHMM MpPH H3YYEHHM IIpeiMeTa oOecreunBaeT
BO3MOKHOCTbH PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHATUN, 3aKOHOB M TEOPUI XUMHH.

CrtpykTypa conepxkanusi KypcoB — «Oprannueckas XxuMus» U «O011as 1 HeopraHudeckasi XuMus» copMupoBaHa B Mporpamme Mo XUMUU
Ha OCHOBE CHUCTEMHOTO IOAXO0Ja K HM3YyYeHUI0 y4eOHOro Martepuasiia W oOyCJIOBJIEHAa HMCTOPHUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHMN Ha
OTnpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHM BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOM TEOpUU
CTPOCHUSA OPraHUYICCKHUX COGHHHGHHﬁ, a TaKKC Ha YPOBHC CTCPCOXUMHUUYCCKHUX U JICKTPOHHBIX Hpel[CTaBJIeHI/Iﬁ O CTPOCHHHU BCLICCTB. CBGI[GHI/ISI
00 M3y4aeMbIX B Kypce BelIecTBaxX HArOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JIO0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHUil. B kypce
OpPraHUYECKON XMMHHU TOJIYYAIOT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYAIBHBIC MPEACTABICHHS O
XUMHYECKOH CBSI3U, KJIACCU(PUKAITMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIHH.

[lon HOBBIM yrJIOM 3peHusi B IpeaMere «XuMmus» 0a30BOro ypoBHS paccMaTpUBAeTCs W3YUYEHHBbIH Ha ypOBHE OCHOBHOI'O OOILEro
o0pa3oBaHMs TEOPETHUUECKUN MaTepual U (HaKTOIIOTUYECKUE CBEACHUS O BEUIECTBaX U XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oommas
Y HEOpPraHu4yecKasi XMMHUs 00yJaroIIMMCS TTPEAOCTABIISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE TIEPHOIUYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U
METOJIOJIOTUYECKUX TO3ULUNA, TIy0XKe MOHATH UCTOPHUYECKOE H3MEHEHUE (YHKIMI 3TOro 3akoHa — OT o0oOmiaromei 10 O0OBACHAIOIEH U
MPOTHO3UPYIOLLIEH.

Enunast cuctema 3HaHMI O BaKHEHMIIIMX BELIECTBAX, MX COCTaBe, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKXKEe 0 XMMHUYECKHUX PEaKlUsX,
HX CYODIHOCTH W 3aKOHOMCPHOCTAX MPOTCKAHUA JOIIOJIHACTCA B Kypcax 10 mu 11 kimaccoB 3JeMeHTaMH COACpIKaHus, HWMCHOIIHUMU
KyJIbTYPOJOTHYECKHI M MIPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUU C IPYTUMU HAyKaMH, PACKPHIBAIOT
e€ poJib B MO3HABATEIBLHON U MPAKTUUYECKON JIEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOIIECCy TBOpUYECTBA B 00s1acTu
TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XUMHUH, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOieMax,
CBSI3AHHBIX C XI/IMHeﬁ, KPUTUYCCKN OCMBICIINBATDH I/IH(l)OpMaHI/II-O U IPUMCHATH eé JJIs1 TTOITIOJIHCHUA 3HaHI/II>'I, pPEIICHUA MHTCIIJICKTYAJIBHBIX U
HKCIIEPUMEHTATbHBIX HCCIENOBAaTeNIbCKUX 3aJad. B 1memoMm conepkaHue yd4eOHOTo TmpeaMera «XUMHUS» JaHHOTO YPOBHA H3y4YeHUs
OpPUEHTUPOBAHO Ha (OPMHUPOBAHHME Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHHS (PHIOCOPCKUX WM, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOTO M OPTraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM,
MI03HABA€MOCTh MPUPOAHBIX SBJIECHUN NYTEM OHKCIEPUMEHTAa W pELIEHUS NPOTHUBOPEUYMH MeXAy HOBBIMU (DaKTaMH M TEOPETUYECKUMU
MPEINOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU HKOJIOTHMUYECKUX TpoONieM, a TakkKe MpoOsieM cOepeKeHUs SHEPreTHUYEeCKUX PECYpCOB,
CBIPbs, CO3aHNA HOBBIX TEXHOIOTHH U MaTcpuraloB.

B mnnane pemieHus 3amad BOCIUTAHUS, PA3BUTHUS W COLMATU3AlMU OOYYAIOUIMXCS MPHUHATHIE MPOrPaMMOM MO XUMHH MOAXOIbBI K
OTIpEe/ICNICHUIO CO/IEP KAHUS U MIOCTPOEHUS IIpeIMeTa IpelycMaTpuBaloT (OpMHUpOBaHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, MMEIOIMNX 6a30Boe
3HAUeHWE MJI1 Pa3MUYHBIX BHUJAOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, MOWCKa, aHanu3a W 00paboTku HHPOpMAIUU, HEOOXOTUMBIX IS
HpI/IO6peTeHI/I$I OIIbITa HpaKTquCKOﬁ u HCCHeHOBaTeHBCKOﬁ JCATCIIBHOCTH, SaHI/IMaIOH_[eI\/'I Ba’)XHOE€ MECTO B IIO3HAaHUHN XUMMUH.

B mpaktuke npenogaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, TaK U HA YPOBHE CpeHEro o0IIero oopa3zoBaHus, Mpu
OTIPEICTICHUN COJEPIKATETLHON XapaKTePUCTUKHU IIeJIel W3yYeHHs TpeIMeTa HaIlpaBJICHHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAIUITHOHHO
npu3HaéTcst GOPMUPOBAHNE OCHOB XMMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON ACSITETbHOCTU YeOBEKA U



KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOIl KyJnbTypbl. C METOIUYECKON TOYKM 3pEHUsl TAaKOM MOAXOJ K ONpEAENCHUIO LieJed H3yueHus mpeaMera
SIBJIIETCS BIIOJIHE ONPABJaHHBIM.

CoracHO JaHHOM TOYKE 3pCHHUSI TIIaBHBIMU IEISIMU U3YUYCHHS TIpeIMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistoTcs:
(dbopMHpOBaHHE CUCTEMbl XUMUYECKHX 3HAHUI KaK Ba)KHEHIIEeH COCTaBISAIONICH eCTECTBEHHO-HAYUYHON KapTUHBI MUPa, B OCHOBE KOTOPOH Jiexkat
KIIIOYEBbIC MOHATHS, (pyHIaMEHTaJbHBIE 3aKOHBI U TEOPHM XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHWE M MOHUMAaHHME CYITHOCTH JOCTYIHBIX
000011eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX Pa3BUTUS U CTAHOBJICHHUS;

(dbopMUpOBaHUE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB M XMMHUECKUX PEaKIuil, HEOOXOIUMBIX Ul IPUOOpETECHUS
YMEHHUI OPUEHTHPOBATHCSA B MUPE BEILIECTB U XUMUYECKUX SBJICHUHN, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON 1 NOBCEHEBHOM JKU3HU;
pa3BUTHE YMEHUI U CIIOCOOOB NIEATEILHOCTH, CBS3aHHBIX ¢ HAOIIONEHHEM M OOBSICHEHHEM XMMHYECKOTO SKCIIEPHUMEHTA, COOIIOICHIEM TPaBUII
0e30macHOT0 0OpaIeH!s C BEIECTBAMH.

Hapsiny ¢ osTuM, coaepkaTesnbHas XapaKTepUCTHKa IeNed W 3aJad W3Yy4eHHs] MpeAMeTa B MporpaMMe IO XUMHUHM YTOYHEHA H
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMM IPUOPUTETAMHU B CHUCTEME cpenHero oluiero odopazoBaHus. CeroiHsi B IpENoJaBaHUU XUMUU B
OoJbllel cTeneHn OTAaéTcs MPeINoUYTeHUE MPAKTUIECKOW KOMIIOHEHTE COAepKaHus 00ydeHHsI, OpUEHTHUPOBAHHON Ha MOATOTOBKY BBITYCKHUKA
001e00pa3oBaTeNIbHON OpraHN3ally, BIIAICIONIET0 HE HAOOpOM 3HAHWH, a (HYHKIIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHHUSIMHU
aKTUBHOTO MOJIYYEHHS 3HAHUHM U IPUMEHEHUS UX B PEAIbHOM JKU3HHU IS PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsI31 ¢ 3TUM NP U3YYEHUH NpenaMeTa « XUMUSD TOMUHUPYIOIIee 3HaueHHe MPUOOPETAI0T TaKKMe LEeNU U 3a/1a4H, KaK:

ajanTanys oO0ydYaroluXcs K YCIOBHAM JMHAMMYHO Ppa3BUBAIOLIETOCS MHpa, (OPMHPOBAHME HHTEIUIEKTYaJIbHO DPa3BUTOM JIMYHOCTH,
rOTOBOM K CaM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHUIO IPAaMOTHBIX PEIIEHUN B KOHKPETHBIX >KU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

(dbopMupoBaHHe y 00ydarOIIUXCsl KIIFOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIMH), UMEIONINX YHHUBEPCAJIbHOE 3HAYEHUE ISl Pa3iIMYHbIX
BUJIOB JIESITEIbHOCTU: PELICHUS Mpo0sieM, MOUCKa, aHaIu3a U 00paboTku MHPOpMaIMU, HEOOXOJUMBIX JJIs IPUOOPETEHHS OMbITa AESITENIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE€ MECTO B MO3HAHMM XUMMH, a TaKXKe JUIS OLEHKH C MO3UIMH SKOJOTHYEeCKOH Oe30MacHOCTH XapaKTepa BIUSHUA
BEIIECTB U XMMHUYECKHUX IPOLECCOB HAa OPTaHM3M UEJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0yYaroImuxcs: CIIOCOOHOCTH CaMOCTOSITENBHO
pUOOpeTaTh HOBBIE 3HAHMSI MO XUMHHM B COOTBETCTBUM C >KM3HEHHBIMU IOTPEOHOCTSMH, HCIOJIB30BAaTh COBPEMEHHBbIE HH(OPMAIOHHBIE
TEXHOJIOTUH JUIS TOUCKA U aHaIM3a Y4eOHOH U HayYHO-TIOMYJISIPHON HH(POPMALIUK XUMHUYECKOTO COJIepKaHMS;

dbopMupoBaHME U pa3BUTHE Yy OOYYAIOIIMXCS AacCOUMATHUBHOTO M JIOTUYECKOTO MBIIUICHUS, Ha0JII0/1aTelbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, IPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarolmuxcsi yOeKIEHHOCTH B T'yYMAaHHCTUYECKOW HAINpPaBICHHOCTH XHWMHUH, €€ BaXKHON POJM B PEUICHUH TI00albHBIX
npobJeM palMOHATIBLHOTO MPHUPOIONOIb30BAHUS, MOMOJIHEHHUS YHEPreTHYECKUX PECYpPCOB U COXPAHEHMs MPUPOIHOIO PaBHOBECHS, OCO3HAHHS
HE00X0UMOCTH OEpEe’KHOT0 OTHOILIEHUSI K MPUPOJE M CBOEMY 3/I0POBBIO, @ TaKXKe MPHUOOPETEHUS OINbITa UCIHOIb30BAaHUS MOJYyUYEHHBIX 3HAHUN
JUIS IPUHATHS TPAMOTHBIX PELIEHUH B CUTYalMsIX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSMH.



B yueOGHOM mnnaHe cpeaHero oOmiero oOpa3oBaHHs NpeaMeT «XHMHA» 0a30BOrO YpPOBHA BXOAMT B COCTaB IPEIMETHOM o00jacTu
«EcTecTBEHHO-HayUYHBIE ITPEIMETHD».

OO11ee 4yncino yacoB, OTBEIEHHBIX AJIS U3YYEHUSI XMMHMHU, Ha 0a30BOM YpOBHE cpeJHero oouiero odpasoBaHus, coctabiseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 yaca (1 gac B Henesnto).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUHH

[IpenMer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B MTOJIyYEHUU HOBBIX BELLECTB U MaTepuaoB. Teopus CTpoeHUs
opraHudeckux coeauHeHudd A. M. ByrtnepoBa, e€ ocHoOBHbIe ToJOkeHHA. CTPyKTypHbIE (HOPMYJIBI OpPraHMYECKHUX BEIIECTB. [ omoiorus,
n3oMepust. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBinenre o kinaccuukanuu OpraHudeckux BemlecTB. HomeHknarypa oOpraHMYecKMX COEAMHEHMHM (CUcTeMaTudeckas) u
TPUBUAJIbHBIC HA3BAHUS BaXKHEHUIINX [TPEICTABUTENIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB M MX IPEBpPALICHHUI: O3HAKOMJIEHHME C o00pa3laMM OpPraHWYECKUX BEILECTB U
MaTepuajaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJl OPraHUYECKUX BEIECTB, HAONIOJIEHHE M ONUCAaHHWE JIEMOHCTPAL[MOHHBIX OIIBITOB IO
MIPEBPALICHUIO OPIraHUYECKUX BELECTB IPU HAarpeBaHuu (IJI1aBjIeHHE, OOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psiZ. MeTaH U 3TaH — NMpOCTENIINe NMPEACTaBUTENN AJIKAHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (peaKLMU 3aMeIeHHs] U TOPEHUs ), HaXOKACHUE B IPUPOJIE, TOJTyUYSeHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHME, FOMOJIOTMYECKMH psAld. DTUJIEH W NPONWIEH — MPOCTEHUIINE NPEICTaBUTENIN aJKEHOB: (QU3NYECKHE U
XMMUYECKHEe CBOWCTBA (peaKIMK THAPUPOBAHUS, FAJIOTEHUPOBAHUS, THIPATAllUH, OKHUCICHHS U TIOJIMMEPU3alliN ), HOTyUYeHUEe U TPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u metundyraauen-1,3: cTpoeHne, BAKHEUIIINE XUMUYECKUE CBOMCTBA (peakius noauMepusanun). [lomyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUI psia. ALETHIEH — MPOCTEHUIINI MIPeICTaBUTENb aIKUHOB: COCTaB, CTPOEHHUE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA (peakIy I'MIpUPOBaHUS, TaJIOTEHUPOBAHNUS, THAPATALIUHI, TOPEHNUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnMueckue M XUMHYECKHE CBOICTBa (peaklMM TajJloT€HUpOBAaHUS M HUTPOBAHUS), MOJy4YEHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, pusuuecKue u Xumudeckue cE0UCmea (PeaKyuu 2aro2eHUpoSaHus U HUMpOSAHUsl), NOJYYeHue U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTnueckas CBsI3b MEX/1y YIJIEBOAOPOIaMU, MPUHAIJIEKAIUMHI K Pa3IMUHBIM KJIaccaMm.

[TpupoaHble MCTOYHMKH YrieBoaopoJoB. Ilpupoansiii ra3 um mnomytHele HedTsHble raspl. Hedtp m e€ mpoucxoxaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTuueckuii), muponus. [IpoaykTel mepepaboTku HedTH, MX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yrosb U MpOIyKThI €ro NepepadoTKH.



OKcIIepUMEHTAIbHbIE METObl M3YYEHHUS BEIIECTB UM UX IPEBPALICHUN: O3HAKOMJICHME ¢ 00pa3laMM IUIacTMAacC, KaydyyKOB U PE3UHBI,
koiekiuu «HedTe» u «YTonb», MOJIEIUpPOBaHUE MOJEKYJ YIICBOAOPOAOB M TaJIOr€HONPOU3BOIHBIX, NMPOBEICHUE HPAKTUYECKON pPabOTHI:
IIOJIy4YE€HHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncienuss mo ypaBHEHHIO XMMMYECKOM peakluu (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO BELIECTBA WM IMPOAYKTa pPEaKUUH I10
M3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO U3 UCXOIHBIX BEHIECTB WM MPOIYKTOB PEAKIINH).

Kucaopoacoaepxauue oprannyeckie COeAHHEHUs!

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3UUYECKHE M XMMHYECKHE CBOWCTBA (pEakIMH C AaKTUBHBIMHU
MeTaJulaMH, raJlor€éHOBOJOPOAaMHU, TOPEHHE), IPUMEHEHNEe. BoopogHbIe CBsI3M MEXIy MOJIEKyJaMH CIUPTOB. JleficTBue MeTaHoJIa U 3TaHoJIa Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHbl€ COUPTHL. DTUICHIVIMKOJIb U TNIMLEPUH: CTPOeHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOAECHUCTBUE CO LIETIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIisl HA MHOTOaTOMHbIE cliupThl). [leiicTBre Ha opranu3M uenoBeka. [I[pumeHeHue rinunepuHa U STUIEHTJIUKOJIS.

®deHouI: CTpOEHUE MOJIEKYJIbI, (PU3nYecKre U XuMuueckue cBoiictsa. TokcuunocTs (eHona. [Ipumenenue gpenona.

Anpnerunpl U kemowuvi. POpMaIbAETHI, AlETANbICTU: CTPOCHUE, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakiuH OKHUCICHUS U
BOCCTAaHOBJICHHSI, KAUECTBEHHBIE PEAKIMH), [I0OJIyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE NpefieNibHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas U YKCyCHasl KUCJIOTBI: CTPOEHUE, PU3NYECKUE U XMMHUYECKUE CBOMCTBA
(cBoiicTBa, OOmMe [UId Kiacca KUCJIOT, peakuus 3Tepudukanuu), noirydeHue U npumeHeHue. CTeapHHOBas W OJEMHOBas KHCJIOTBHI Kak
MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX KMCIOT. Mbljla KaKk COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE AEHCTBUE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponu3 crnoxHbIXx 3¢upoB. Xupel. ['maponus xupos. IIpumenenue xupos.
buonornueckas poJib JXHpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus yrieBoAoB (MOHO-, JU- M MOJMcaxapujsl). [roko3a — mpocTeimuii MOHOcCaxapua: OCOOEHHOCTH
CTPOEHHSI MOJIEKYJIbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBa (B3aummojeicTBue c¢ ruapokcugom menu(ll), okucineHne amMmuauHbIM pacTBOPOM
okcuaa cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TITIOKO3bI), HAX0XK/IEHUE B IPUPOJE, IPUMEHEeHHe, Ouosorndeckas poib. Porocunres. Opykrosza
KaK U30Mep TJIIOKO3bI.

Kpaxman u nemnronosa Kak npupogHble noauMmepsl. CTpoeHHe Kpaxmasa U Leloino3sl. dusndeckre 1 XMMUUYECKHUE CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PeaKIMsl C HOJIOM).

OKcIepUMEHTAIbHbBIE METOABl M3YyYEHHUs BEIIeCTB W WX NpPEBpallleHHi: NpoBeJeHHEe, HAOII0JEHHWE U OMHMCAaHHE JEeMOHCTPAIlMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIeHUe 3TaHojda okcuaoMm meau(ll)), MHOroaToMHBIX COMPTOB
(B3aumopelicTBue rauiepuHa ¢ ruapokcugoM meau(ll)), anpaernnoB (OKHCIEHHE aMMHUAYHBIM PacTBOpOM okcuaa cepedpa(l) u rumpoxcumom
meau(Il), B3aumopeiicTBre kpaxmaina ¢ HOAOM), IPOBEACHNE TPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUH IO
M3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO U3 UCXOIHBIX BEHIECTB WM MPOIYKTOB PEAKIINH).




A3oTcoaepikalue OpraHu4eckKue CoeIMHEHUSI.

AMHUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHnyecKre coequHeHns. Ou3nyeckie 1 XMMUYeCKHe CBOMCTBAa aMMHOKHUCIIOT (Ha MPUMEpE TIINLUHA).
buonornueckoe 3HaueHHe aMMHOKUCIOT. [lenTumapl.

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHUus. llepBuuHas, BTOpMYHAs M TpPETHYHAs CTPYKTypa OenkoB. XHUMHUYECKHE
CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYpALIMsI, KAUECTBEHHbIC PEAKIIH Ha OCNKHU.

DKcIepUMEHTaIbHBIE METOJAbl HM3Y4YeHHMS BEUIECTB M WX TPEBPAlICHUN: HAOIIOJAEHHWE M ONHCAHWE JEMOHCTPALMOHHBIX OIIBITOB!
JeHaTypanus OeJlKOB IPU HArPEBaHHUH, [IBETHBIE PEAKIIMH OCIKOB.

BrICcOKOMO/IEKYJISAPHBIE COCAUHEHHU S

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUIl: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3ALINH,
cpenHsis MoJieKysipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALs U MOJIMKOHCHCALINS.

DKCrepUMEHTANIbHBIE METOJbl M3yU€HUsS BEIIECTB W MX MPEBPAILEHUI: O3HAKOMIICHHE C O0pa3lamMu HPUPOJIHBIX U HMCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MexXnpeaMeTHbIX CBsI3ed IPU U3YyUEHUH OpraHndyeckoil xumuu B 10 Kitacce ocyIiecTBIsSETCS Yepe3 UCI0JIb30BAHUE KaK O0LIUX
€CTECTBEHHO-HAYYHbIX MMOHATUM, TAK U MOHATUMN, ABISIOIIMXCA CUCTEMHBIMU JUIsl OTJAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBbIC MOHATHUS: SIBJICHHE, HAY4YHBIH (akT, TUIMOTE3a, 3aKOH, TEOpHWs, aHaIu3, CUHTE3, Kiaccupukamms,
NEPUOIMYHOCTD, HAOII0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOCITUPOBaHHE.

®duszuka: mMatepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUI YPOBEHb, BELLIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pU3HUecKue BETMUNHBI U €IUHUILIBI UX U3MEPEHUS.

buonorust: xnerka, opraHusMm, Ouocdepa, oOMEH BelIECTB B oOpranu3Me, (OTOCHHTE3, OMOJOTHYECKH AKTHBHBIE BeriecTBa (OenKkH,
YTJIEBOBI, XKHUPBI, HEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: MuIIeBble MPOAYKTHI, OCHOBBI PALIMOHAIBLHOIO MMUTAHUS, MOIOIIKUE CPEIACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIpenaparsl,
MaTrepuabl U3 HCKyCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMHYecKui aneMeHT. AToM. Aapo aToma, H30TOMBI. DJIEKTPOHHAs 000JI09Ka. JHEPTeTHUECKUE YPOBHHU, MTOAYPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d- snemenThl. OCOOCHHOCTH PACHpeNeNIeHHs IIEKTPOHOB MO OPOUTAISIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(UTypaIus aToMOB.

Ilepuognueckuii 3akoH u Ilepmonnueckas cucrema xumuueckux snemeHToB [[. M. MenpeneeBa. CBs3p NEpUOANYECKOTO 3aKOHA H
[Iepnonnueckoil cucTeMbl XUMHUYECKHUX 371eMeHTOB /1. M. MeHnneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHUS



CBOMCTB XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BELIECTB 110 TPYIIaM U MeprojaM. 3HaueHHue NEPUOANYECKOT0 3aKOHA
B Pa3BUTHUU HAYKH.

Crtpoenue BemiecTBa. XUMUYecKas CBs3b. BHUAbI XUMUYECKOW CBSI3U (KOBaJEHTHAsl HEMOJSIpHAs U TOJSPHAs, MOHHAS, METAJIIMYecKasi).
MexaHu3mMbl 00pa30BaHMsI KOBAJICHTHOW XWMHUYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-AaKLIENTOpHBIN). BomopomHas cBs3b. BajeHTHOCTS.
DnekTpooTpunareabHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U AaHHOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

[TonsiTue o nucnepcHbIX cucteMax. ICTHHHBIE U KOJUIOWAHBIE pacTBOPbL. MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coeuHennii. HomeHknatypa HeopraHnueckux BemecTB. | 'eHeTndyeckas CBsi3b HEOPraHMUECKHUX BEIIECTB,
MPUHAICKAIINX K PA3JTMYHBIM KJIaccaM.

Xumuyeckas peakus. Knaccuduxanus XMMHUYECKUX peakIWii B HEOPraHMYECKOH M OPraHMYeCKON XMMHH. 3aKOH COXPaHEHHUS MacCChI
BEILIECTB, 3aKOH COXPAHEHUs U MIPEBPAILICHUS SHEPTUH IPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pasNu4HbIX (hakTopoB. OOpaTMbIe peakiuu. XuMUieckoe paBHoBecue. DakTopbl, BIUSIONIUE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipnanun Jle [larense.

DnekTponuTuueckas auccoruanus. CunbHble W crnabble 3meKkTpoiuThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KHCHas, HEHTpaibHas,
LIEJI0YHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEePUMEHTAIBHBIE METOJIbI M3YYEHHS BEIIECTB M WX MpEeBpallleHuil: AeMoHcTpanus Ttabmun «[leprmonnueckas cucteMa XUMHUYECKHUX
sanemenToB J[. . MenneneeBa», nydenne Mojeneil KpUCTAITMYECKUX PEeIIETOK, HAOIIOACHUE U OMUCAHKUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTBITOB (Pa3I0KEeHUE TTEPOKCHIA BOAOPO/Ia B MPUCYTCTBUHU KaTaIU3aTOPa, OMPEIeJICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIHHOTO
WHINKATOpa, peaklnd HOHHOTO OOMeHa), MPOBeNeHHE MpPaKTHUYecKOoil paboThl «BnusHHME pa3audHbIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOU
peaKuum».

Pacuérneie 3amaumn.

Pacuérel Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHUUECKHE PACUEThI, PACUETHI C UCIOJIB30BAHUEM MTOHSATHS «MACCOBast
JIOJISI BEILIECTBAY.

Heopranuueckasi xummust

Hemerannsl. [Tonoxxenne nemetannos B [lepuoanueckoit cucreme xumudeckunx snemeHToB J[. . MenaeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. PU3MYECKHE CBOMCTBA HEMETAIIJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TAJIOT€HOB, CEphI, a30Ta, (ocdopa, yriepoaa U KpeMHHUS) U UX COCIUHEHUH (OKCHUIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOJAOPOIHBIX COSTUHEHNN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETAIIOB U UX COEUHEHUHN.



Meramnbl. [lonoxenune metamoB B Ilepwomumueckoit cucreme xumudeckux annemeHToB JI. M. MenneneeBa. OCoOCHHOCTH CTpOEHUS
ANEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. Obmue huzndeckue cporicTBa MeTauioB. CIIaBbI METAJUIOB. DJIEKTPOXUMHUUYECKUN Psil HAPSHKESHUHA
METaJJIOB.

XUMHUYECKHUE CBONCTBA BAXKHEUIIMX METAUIOB (HATpWUil, KaJuid, KaJbLIUM, MarHui, aJIOMUHUN, IIUHK, XPOM, KeJie30, MeIb) M HX
COETUHEHUH.

O06mre ciocoObl oyYeHHst MeTayuIoB. [IpiMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIEPUMEHTAITBHBIC METO bl U3YyUCHHUS BEIIECTB M MX MPEBPAIICHHI: U3YyYCHHE KOJUISKITUN «MeTaulbl U CIIaBbl», 00pa3IioB HEMETAILIOB,
pelIeHre YKCIePUMEHTABHBIX 3aja4, HAOMIOJCHUE W OMKCAHUE JIEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHIA
QTFOMUHHUSI C PACTBOPAMH KHUCJIOT M IIEJI0UYeH, KaueCTBEHHBIE PEaKIIMKA Ha KATHOHBI METAJJIOB).

PacuérHric 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBbEMY OIHOTO M3 YYaCTBYIOIIMX B
peaKIy BEHIeCTB, pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) IPOYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHUS U KM3Hb

Ponp xumuum B oOecriedeHUH SKOJOTUYECKOM, PHEPreTUYECKON W MUILEBOM O€30MacCHOCTH, pa3BUTHUM MeAUIMHBL [loHATHE O Hay4YHBIX
METO/Iax MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUM.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO MOTYyYEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MaTepUalOB: BAKHEWILINE CTPOUTENbHBIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTepHUAaJIbl 1JIs SJICKTPOHUKH, HAHOMATePUAJIbl, OPraHUUECKHE U MUHEPAJIbHBIE YI0OpEHHUS.

XuMUsS U 310pOBbE YENIOBEKa: MpaBujia MCIOIb30BaHUS JIEKApPCTBEHHBIX IMPENapaToB, MpaBuja 0€30MacHOr0 MCMOJIb30BAaHUS MPErnapaToB
OBITOBOM XMMHM B IIOBCEIHEBHON JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHbIX CBsI3el NP U3yUeHUH O0IIel U HeopraHuueckol XuMuu B 11 kinacce ocyliecTBiIsieTCsl Yepe3 UCIOIb30BaHHE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK W TMOHSITHUM, SBISIONIUXCS CUCTEMHBIMU JUIsl OTIENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHATHSA: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAIHW3, CUHTE3, KIAcCCHU(UKAIUs, MEePHOJUIHOCTD,
Ha0II0IeHNE, YKCIIEPUMEHT, MOJICTTUPOBaHUE, U3MEPEHHUE, SIBJICHHUE.

®dusnka: Marepusi, JHEprusi, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PAJTUOAKTUBHOCTH, MOJIEKYJA, YHEPreTUUECKUI
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NUECKHe BEIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, dKocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaABI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC NCKOMTAEMbIE, TOTTUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIILIEHHOCTb, METAJUIyPrusi, MPOU3BOJACTBO CTPOUTENBHBIX MATEPUATIOB, CEIbCKOXO3SHCTBEHHOE
MIPOM3BOJICTBO, MUIIEBAas TPOMBIIIUICHHOCTD, (papMarieBTHYecKasi TpOMBIITUICHHOCTbD, MMPOU3BOJICTBO KOCMETHYECKUX MPETNapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaTepuasos, AJIIEKTPOHHAS MIPOMBILIIEHHOCTb, HAHOTEXHOJIOTUH.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NIPOI'PAMMBI 110 XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUNS
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS TPOrpaMM CPETHETO OOIIero o0pa3oBaHUS
(JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM). HaydHO-MeToanYeckol OCHOBOM ISl pa3paldOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
IPOrpaMM CPEIHEro 00IIero 00pa3oBaHus SBISICTCS CHCTEMHO-CATEIIbHOCTHBIA OAXO/.

B cOOTBETCTBUM C CHCTEMHO-ACATEIBHOCTHBIM TMOJIXOJ0M B CTPYKTYpPE JUYHOCTHBIX PE3yJbTATOB OCBOCHUS TpeaMeTa « XUMHsS» Ha
YPOBHE CpeIHET0 001Iero 00pa30BaHus BBIACICHBI CICIYIOIINE COCTABIISIONINE:

0CO3HaHHE OOYYAIOIIMMHUCS POCCUHCKOW TPaKIAHCKOH HMICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITCIILHOCTH H
CaMOOTIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHIO;

I[e/ICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTHYHOCTH HA OCHOBE KJTFOUEBBIX IICHHOCTEH W MCTOPHYECKUX TPAAMIIUN 0a30BOit
HAYKH XHMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS B CBOCH JCATEIBHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
NPUCYIITUMH [[EJIOCTHON CUCTEME XUMUYECKOTO0 00pa30BaHuUs;

HAJIMYHE TIPABOCO3HAHHS SKOJIOTHIECKOM KYJIBTYpPhI U CIIOCOOHOCTH CTABUTh LIEIH U CTPOUTH KU3HCHHBIC TITaHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS TMpEIMETa «XUMHS» JOCTHTAIOTCS B E€IWHCTBE Y4YeOHOW W BOCIIUTATEIBLHOW JCATEIBHOCTH B
COOTBETCTBUH C TYMaHUCTHUECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMH M HJ€alaMH POCCHHCKOTO TPaskIaHCKOIO
o0riecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU U TPABWJIAMHU TIOBEACHHUS, CIIOCOOCTBYIOIIMMHU TPOIIECCAM CaMOIIO3HAHMSI, CaMOPa3BUTHS U
HPaBCTBEHHOT'O CTAHOBJICHHSI THYHOCTH O0YJAIOIUXCS.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHHUS TpeaMeTa «XUMUS» OTPaKarT CPOPMHPOBAHHOCTH OIBITA MO3HABATEIBHON M MPAKTUYECKOH
JeSITeILHOCTH 00YYaIOIIMXCS [T0 PeaTu3alliy MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YKCJIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HAHMsI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB M 00I3aHHOCTEH, YBaOKEHHS K 3aKOHY U TPABOIOPSIKY;

NPEJICTABICHUS O COMATBHBIX HOPMAX M MPABUJIAX MEXIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH MIPH CO3JaHUN YUEOHBIX MTPOCKTOB, PEIICHUH YUeOHBIX M MO3HABATEIbHBIX 3a/1a4,
BBINOJIHCHUH XUMHUYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHWMATh W MPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY W apTyMEHTHI JAPYTHX MPH aHAIM3€ Pa3IHYHBIX BHUIOB YYeOHOM
NeSITeIIbHOCTH,

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

IICHHOCTHOT'O OTHOIIICHUS K HICTOPUYECKOMY M HayYHOMY HACJICAMIO OTCUYSCTBEHHOM XHMUHU;

YBaKEHHS K MPOIIECCY TBOPYECTBA B O0JIACTH TEOPUH U MPAKTHUECKOTO TPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTIHIKECHUS HAYKH
€CTh Pe3yJIbTAT JJTUTEIbHBIX HAOIIOICHUH, KPOITOTIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U PAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH M MOCIEIYIOIIEM aHaIu3e UH(POpPMAIK O MEePEAOBhIX JTOCTHKEHUIX COBPEMEHHOM
OTECYCCTBCHHOM XHUMHUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAallMH, CBSI3aHHBbIE C XMMHMUYECKUMH SIBJICHUSAMU, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUIICH C MO3UIUI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
IIOCJIEICTBUM 3THX IIOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHS LIEHHOCTEH 310poBOro M Oe3omacHOro obpas3a >KM3HM, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY
buznueCcKOMyY U ICUXUYECKOMY 3/I0POBBIO;

coOuroieHust TpaBmil 0€30macHOro 00paIeHHs ¢ BEIECTBAMHU B OBITY, MOBCETHEBHOM JKU3HU U B TPYIOBOW ACATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MPaBWJI WHIUBUAYAIHHOTO U KOJJIEKTUBHOTO 0€30M1aCHOTO MOBEICHHS B CUTYAIUSIX, YTPOKAIOUINX 3I0POBBIO U
JKU3HHU JTIOCH;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aNIKOTO0JIs, HAPKOTUKOB, KypeHHs);

5) TpyaoBOro BociuTaHus:

KOMMYHHKATHBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON NEeATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOM W JIPYTUX
BUJIaX JICSITEIIbHOCTH,

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMATbHON HAMpPaBIEHHOCTH (B paMKax CBOETo KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHMIO Mpodeccuil pa3IudyHOro poja, B TOM YHUCIIE Ha OCHOBE NPUMEHEHHS MPEIMETHBIX 3HaAHWH 10
XUMUH;

YBaXXEHUS K TPYAY, JIOJSIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIbHON TpaeKTOpWUU oOpa3oBaHMs, Oyayiieil mpodeccuu u peanusanuud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS

9KOJIOTHYECKHU 11e71eco00pa3HOro OTHOLIEHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAaHUS KU3HU Ha 3emiie;

MOHUMAaHUS TJIO0AILHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM, BIUSHUS IKOHOMHUYECKHX IPOIECCOB HA COCTOSIHHE MPUPOTHOU U
COLMAITBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTKCHUN XUMHH TSl PEIISHUS BOIIPOCOB PAIlMOHATBHOTO MPHPO/I0IIOIb30BAHNS;

AKTHBHOTO HEMPUATHS JEHCTBUM, MPUHOCAIINX BPE] OKPYKAIOIIEH MPUPOJHON Cpelie, YMEHHUS MPOTHO3UPOBATH HEOJIArONpHUATHHIE
9KOJIOTHYECKHE TTOCIEACTBHS MPEANPUHUMACMBIX JIEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYUSl Pa3BUTOrO AKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTHUYECKON KYJIbTYpbI, OMbITA JEATEIbHOCTH 3KOJOTHYECKOW HampaBiIeHHOCTH,
YMEHHSI PYKOBOJICTBOBAaTbCS WUMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAIBHON TMPAKTHUKE, CIIOCOOHOCTH W YMEHUS AKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPaKTHUKH;

IOHUMaHMs CHelU(PUKY XMMHUU KaK HayKH, OCO3HaHMsA €€ poiu B (POPMHUPOBAHUM PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU
IIEJIOCTHOTO TMPEACTABICHUS 00 OKpY’KAIOIIeM MHpE Kak O €JMHCTBE NMPHUPOJbI U YEJIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH H
peLeHnH IpobJIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUH JIJIsI COBPEMEHHOH IIMBUIIM3AIMU: B €€ TyMaHUCTHYECKOW HAIPABICHHOCTH M BaKHOU POJIU
B CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpbl, PELICHUM TIJI00aIbHBIX HPOOJIEM YCTOMUYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MMILEBOM U HKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUU MEIUIMHBI, OOECHEUEHUH YCIOBUN YCIEUIHOrO Tpyla U
9KOJIOTUYECKH KOM(POPTHOM KHU3HHU KaXKAO0T0 WieHa 00IeCTBa;

€CTECTBEHHO-HAYyYHOW I'PaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJI0B IIO3HAHMSI, UCIIOIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
UCIIOJIb30BaTh MOJTy4aeMble 3HAHUS JUI aHAJIM3a U OOBACHEHUs SBJICHUN OKPYIXKAIOIIEro MHpa M MPOUCXOJIAIIMX B HEM U3MEHEHUH, YMEHHUS
nesatb 000CHOBAHHBIE 3aKI0YEHHSI HA OCHOBE Hay4YHBIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LEIbI0 MOIYUYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENbHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl pELICHUs TPOOJIeM B peabHbIX KHU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH U CIIOCOOHOCTH K HETIPephIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY ITOJIyYE€HUIO HOBBIX 3HAHHM 110 XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJia B pa3JInYHbIX cepax MpodhecCHOHATbHON 1eATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOCHHS yUE€OHOTO NMpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIC IS (POPMUPOBAHUST MHUPOBO33PEHHUS OOYYAIONIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIeHAyYHbIE TMOHSTHUA,
OTpa’kalollye 1EeJOCTHOCTh HAyYHOM KapTHHBI MUpPa M cHelM(UKY METOJI0B MO3HAHHUS, UCHOJIb3YyEMBIX B €CTECTBEHHBIX HayKax (Marepws,
BEIIECTBO, DHEPIUs, SBJIEHHUE, MPOLECC, CUCTEMa, HAayYHbIM (aKT, MPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, HCCIEIOBaHUE,
HaOJIr0/IeHue, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

yHUBEpCcaJbHble ydeOHble JeicTBHUsS (TO3HaBaTeIbHble, KOMMYHHMKATHBHbBIE, PETrYyJSTHUBHBIE), oOecrneunBaromue (HOpMHUPOBaHHE
(YHKIMOHATIBHON IPaMOTHOCTH M COIIMATILHON KOMIETEHIIMN 00YYaOLINXCS;

CIIOCOOHOCTh 00YYAIOIIKUXCS UCIOIB30BAaTh OCBOCHHbBIE MEXKINCIUIUIMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUS M YHUBEpCAIbHbIE yueOHbIE
JEICTBUS B IO3HABATEIBHON U COLIMAIBHON IIPAKTHKE.

MertanpeameTHble pe3yJbTaThl OTPa)KalOT OBJIAJICHWE YHUBEPCAJIbHBIMU YUYEOHBIMU I[103HABATEJIbHBIMU, KOMMYHUKATHUBHBIMH H
PETYJIATUBHBIMU JIEHCTBUSMHU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEJIbHbIMHM A€l CTBUSIMMU:

1) 6a30Bble JIOTHYECKHUE [eiiCTBHS:

CaMOCTOSTENILHO (POPMYJIUPOBATh U aKTyaIU3UpPOBaTh MPoOIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACNATh LEeNu JEATEIbHOCTH, 3ajaBasi IapamMeTpbl U KPUTEPUM HX JOCTUKEHHS, COOTHOCUTH pE3YJbTaThl ACSITEIBHOCTU C
IIOCTaBJICHHBIMHU LIENISIMU;



UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUH MPUEMBI JIOTHYECKOIO MBILUIEHUS — BBIJCIATh XapaKTepHble MPU3HAKU MOHATHH U yCTaHaBIMBATh
UX B3aUMOCBSI3b, HCIIOJH30BATH COOTBETCTBYIOLIUE MTOHATHUS JJIs1 OOBSICHEHHSI OT/IENbHBIX (PAKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEXK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYXJIEHUs (MHIYKTHUBHBIE, NEIyKTHBHbBIC, 110 aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH M INPOTUBOpEYUs B
paccMaTpuBaeMBbIX SBICHUIX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHATh B IPOLECCE IMO3HAHMS, MCIOJIb3yeMble B XMMHMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3oBbIBATh MOJEIIbHBIE
NPECTaBICHUS — XUMUYECKUH 3HAK (CHMBOJI) 3J€MEHTa, XUMUYecKas (opMyJsia, ypaBHEHHE XUMHUECKOW PEaKIUu — MPH PEIICHUH YIeOHBIX
[IO3HABATEJIbHBIX M IMPAKTHUECKUX 3a]ad, IPUMEHITh HA3BaHHbIE MOJICJIbHBIE MPEJCTABICHUS Ui BbISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIUII;

(dopMyIMpoBaTh LETU U 337a4YM UCCIIEAOBAHUS, UCIOJIb30BATH IOCTABJICHHBIE U CAMOCTOSTEIBHO CPOPMYIMPOBAHHBIE BOIPOCH! B
Ka4eCcTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JJ1s1 (JOPMHUPOBAHUS TUITOTE3HI 110 MMPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYKIICHHI,

BJIAJ€Th HABbIKAMHM CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS M IPOBEACHUS YUYEHHYECKUX SKCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMEHMS
HaO0JI0/IaTh 32 XOJOM IIpOLiecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIUpoBaTh OOOOMIEHHUS U BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS, COCTABIATh 000OCHOBAHHBIN OTUET O MpojieaHHOH paboTe;

NpUOOpETaTh OMBIT YYEHUUECKON HCCIIEOBATEIbCKON M TNPOEKTHOW JESATENIbHOCTH, IPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMSL.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCSI B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaNMU (HAyYHO-TIOMyJIsIpHAs JIMTepaTypa XUMHUYECKOTO COJIEpKaHMsl, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHAIM3UPOBAaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTUYECKH OLEHUBATh €&
JIOCTOBEPHOCTb Y HENTPOTUBOPEUYNBOCTD;

dbopMynpoBaTh 3ampochl U MPUMEHSTHh PAa3IUYHble METO/ABI MPH MOHMCKE W 0TOOpe MHpOpManuu, HEOOXOTUMOW JJIsi BBITOJHEHUS
yueOHBIX 3324 ONpeAeEHHOTO THIIA;

PUOOPETATh OMBIT UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeacTaBiIeHUs UH(GOpMAMK (CXeMBbl, TpapUKH, AUarpaMMbl, TaOIUIbl, PUCYHKH U
ApyrHe);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KadyeCcTBE CpelIcTBa IpH padoTe ¢ XMMUYECKOH HH(popMalnuen: NPUMEHATh MEXIpeIMETHbIE
(pusnyeckue U MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, POpMYJIbl, aO0OpeBHATYypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ JHajora W/WiIM TUCKYCCHH, BBICKAa3bIBaTh WJEH, (POPMYIHPOBATH CBOU
IPEJI0KEHUS] OTHOCUTEIBHO BBIIIOJHEHUS IPEAJIOKEHHOH 3a/1a4H;



BBICTYNIaTh C TMPE3CHTAIMEl pe3yJIbTaTOB II03HABATCIBHOW JICATEIIEHOCTH, IOJYYSHHBIX CaMOCTOSTEIBbHO WM COBMECTHO CO
CBCPCTHUKAMU IIPU BBIIIOJHCHHUU XUMHUYCCKOI'O SKCIICPHUMCHTA, HpaKTquCKOﬁ pa6OTBI II0 HUCCJIICAOBAHUIO CBOMCTB HN3Yy4YaCMbIX BCIICCTB,
peanu3anyuu y4eOHOro MmpoekTa U (HOpMYJIHpPOBATh BBIBOIBI 10 Pe3yJIbTaTaM HMPOBENEHHBIX HCCICIOBAHUN MyTEM COTJIACOBAHUS MO3UIIHIA B
X0/JIe O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

OsJaieHNe YHUBEPCAJIBHBIMH PEeryJssTHBHBIMU 1€ CTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYLIECTBIISTH CBOIO TIO3HABATENILHYIO JIEATEILHOCTD, ONpEeAesis e€ 1eNn U 3aa4l, KOHTPOJIUPOBATh U
10 Mepe HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEAaracMblii aJIFOPUTM JEHCTBUU TPH BBITIOJHCHUU YUYEOHBIX W HCCIIEIOBATEIBCKUX 3ajad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOICHKH.

MNPEIMETHBIE PE3YJbTATHI
10 KJIACC

[IpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs) OTpaXaroT:

Cc(OPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJU XUMHH B IO3HAHHH
SIBJICHUW TIPUPOJBI, B (POPMUPOBAHMH MBIIUICHHUS U KYJIbTYPhl JIHYHOCTH, €€ (YHKIIMOHAJIHHON I'PaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus
NPaKTUYECKHUX 3aJ1a4 U IKOJIOTHYECKH 0OO0CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM cpeie;

BJIAICHUC CHUCTEMOU XUMHUYECKHUX 3HaHHI71, KOTOpas BKIIIOYACT: OCHOBOIIOJAraromue moHATUs (XI/IMI/ILIGCKI/Iﬁ OJICMCHT, aTOM, JJICKTPOHHAA
o0oylouka aroMa, MOJEKyJla, BaJe€HTHOCTh, OJJIEKTPOOTPHUIIATEIHHOCTh, XHMMHYECKash CBs3b, CTpyKTypHas (opmyrna (pa3BépHyTas u
COKpam&HHas), MOJib, MOJISIPHAsT Macca, MOJIAPHBIA 00BEM, YIIEpOIHBINA CKeNeT, (PYHKIIMOHATbHAS TpyIIa, pajuKall, H30MEpHUs, H30MEPHI,
TOMOJIOTHUECKUN PsiA, TOMOJOTH, YIJIEBOJAOPOJbI, KHCIOPOA U a30TCOJEpKaIlie COSAMHEHHs, MOHOMEp, MOJHMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEUHEHMS); TEOPUHU U 3aKOHBI (TEOpPHUsSl CTpOEHHsI opraHuyeckux BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHUS
MaccChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHUU; MUPOBO33pEHUYECKIE 3HAHUS, JIeXKAIlME B OCHOBE MOHUMAaHUS TPUIYNHHOCTH
U CHCTEMHOCTH XUMHYECKHX SIBJICHUN, (DAKTOJOTMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHH M O€30MMaCHOM HCIOJIh30BAaHUU
BaXHEHIIINX OPraHUYECKUX BEILIECTB B OBITY U MPAKTUUYECKOM IeATETHbHOCTH YEIOBEKa;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIITE XApPaKTCPHBIC IIPHU3HAKU HOHS[TI/If/i, YCTaHABJIIMBATh HX B3aMMOCBA3b, HWCIIOJIbB30BATh
COOTBETCTBYIOIINE OHSITHS MIPH OMUCAHUH COCTaBa, CTPOSHUS U MPEBpAIllEHU OPraHUYECKUX COSTUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JII COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHON) (GOpMYIT OPTaHHUECKUX BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIU, U3TOTaBIUBATH MOJIEIIM MOJIEKYJT OPTaHUYECKUX BEIECTB
JJI WIITIOCTpallui UX XUMHYCECKOT'O U IPOCTPAHCTBEHHOTO CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAMICIKHOCTh M3YYEHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHUIO K
OTIpeNeIEHHOMY  KJlacCy/Tpynme coelnHeHH (YTJIeBOJOPOMABI, KHCIOPOJ U a30TCOJIEpKaIllie COCAMHEHUS, BBICOKOMOJIEKYJISPHBIC
COeMHEHUS ), 1aBaTh UM Ha3BaHUs Mo cucreMarnyeckoil HoMmeHknatype (IUPAC), a takke MpuBOAWTH TPUBUATBHBIE HA3BAHUS OTACIBHBIX
OpPraHUYeCKUX BEIIECTB (ITHJICH, MPOIWICH, aleTHJICH, 3THJICHTIUKOIb, TIHIEPHH, (eHON, (GopManbaerui, aneTaibAerHll, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KMCIIOTa, CTEAPUHOBAS KUCIIOTA, TITF0K03a, GPYKTO3a, KpaxMa, [eJUTI0N03a, TIIHIIUH);

Cc(OPMHUPOBAHHOCTh YMEHUS OMPEIEIISATh BHIBI XUMUYECKOH CBSI3M B OPTaHUYCCKUX COSIUHEHHSIX (OJMHAPHBIC U KPaTHBIE);



Cc(OPMHUPOBAHHOCTh YMEHMS NPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHUs opraHudeckux BemectB A. M. ByriepoBa misg oObACHEHMs
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3MYECKHE W XMMUYECKHE CBOMCTBAa THUIMYHBIX IpEICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STWICH, MPOMWIEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, Oensod,
METaHOJI, TAHOJI, ATUJICHIVIMKONIb, INIMLUEPUH, (EHOJN, aleTaableruj, MypaBbUHas M YKCYCHas KHUCIIOTBI, IJIFOKO3a, Kpaxmaj, LEeJUI0JI03a,
aMUHOYKCYCHasl KMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMHM YPaBHEHHSIMH COOTBETCTBYIOUIMX XMMHMUECKHUX pEaKLMH ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYJI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOYHUKU YTIJIEBOJOPOTHOTO CHIpbA (He(Th, MPUPOTHBIA Tra3, yroib), CHOCOOBI MX
nepepadoTKU U MPAKTHUECKOE IPUMEHEHNE POLyKTOB epepadoTKH;

c(OpMUPOBAHHOCTh YMEHHUM IPOBOJAUTH BBIYUCIICHUS 10 XUMUYECKUM ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEILIECTBA
WIN TPOJIyKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOIO M3 MCXOHBIX BEIIECTB WU MPOJYKTOB PEaKLUH);

c(OpMUPOBAHHOCTh YMEHUH BJIAJIETh CHUCTEMOIN 3HAHUN 00 OCHOBHBIX METOJAaX HAay4YHOI'O IO3HAHUS, UCIOJIb3YEMBIX B XUMHH IpU
U3yYEHUM BELIECTB M XUMHUYECKUX SBJICHUHM (HaOMIOJeHHEe, U3MEpEeHHUe, SKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIsl IPUHATHUS PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUia I0JIb30BAaHUS XMMUYECKOH MOcya0il u 1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe
paBuiia oOpallleHus C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMH I10 BBIITOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMOJHATE XUMHUECKUI SKCHEPUMEHT (TpeBpalleHus OpPraHMYeCKUX BELIECTB MHpHU
HarpeBaHuM, IMOJy4YeHHE ITHJIEHA M W3Y4YEHHE €ro CBOWCTB, KaUECTBEHHbIE PEAaKIIMM OPraHMYECKHUX BEIIECTB, JACHATYpalus OENKOB MpH
HarpeBaHUM, IBETHBIE pPEaKLUUU OEJKOB) B COOTBETCTBMM C NpPaBWIAMU TEXHUKHM O€30IacHOCTH MpH OOpPALIEHWH C BELIECTBAMU H
71a00paTOpHbIM 00OpYAOBAaHUEM, NPEIACTABIATH PE3yIbTaThl XMMHUECKOTO AKCIEPUMEHTa B (pOpME 3alHUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAU3UPOBATh XMMHUECKYIO0 MH(OPMAIUIO, TIOJYyYaeMy0 U3 pa3HbIX UCTOYHHUKOB (CpencTBa
MaccoBoi uHpopmanuu, IHTEpHET U ApYyTuX);

c(OpMUPOBAHHOCTh YMEHUN COOIOAATh MpaBUja SKOJOTHYECKH 11€JeCO00pa3HOTr0 MOBENEHUs B OBITY M TPYJOBOW NESATENBHOCTH B
LENISIX COXPAHEHUS] CBOErO 3J0POBbsl U OKPY’)KAIOWIEH NPUPOAHON Cpeabl, OCO3HABaThb OMACHOCTb BO3JIEHCTBUS HA >KMBBIE OPraHU3MBbI
OnpeeNéHHBIX OPraHMYeCKUX BeIIecTB, NOHMMas cwmbica mokazarens [IJIK, mosicusaTh Ha mnpumepax crnocoObl yMEHbBIIEHUS W
IPEIOTBPALICHNS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIsl 00y4YaroIUXCsl ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 3I0POBbSI: YMEHHE MPUMEHSTh 3HAHHUA OO0 OCHOBHBIX JOCTYMHBIX METOJaX
MO3HAHMS BEIIECTB U XUMUYECKUX SBIICHUN;

JUISL CJETbIX W CIIa0OBHIALIMX OOY4YaIOIIMXCS: YMEHHE HCIIOJIb30BaTh pelbe(HO-TOUeUHYyI0 cucteMy obOo3HaueHuil JI. bpaitns mis
3aMMUCU XUMHUYECKUX (POpMYI.
11 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O0mast 1 HeOpraHHuecKasi XUMHsD) OTPaXKaroT:



c(hOpMUPOBAHHOCTH MPEACTABICHHUI: 0 XMMHYECKONH COCTABIIAIONIECH €CTeCTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUU
SIBIICHUH TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPHI JUYHOCTH, €€ (DYyHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOM Uil pelieHus
MPAKTUYECKHX 3a7a4 U SKOJIOTHYECKH 00OCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIQ/ICHUE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpasl BKJIIOYAET: OCHOBOIOJIAralOUIUe MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- 3JIeKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIIPHBIH 00bEM, BaJICHTHOCTD, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKHCIICHUS,
XMMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAs, METAJUINYECKas, BOJOPOAHAs), KPUCTAJUIMUECKAsl PEIIETKA, TUIIl XMMHUUECKUX pEakLUi, pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JAMCCOLMALMS, OKHCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHMUYECKOH peakiuu,
XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (T€Opus 3JIEKTPOIUTUUYECKON Aucconuaiuu, nepuonndeckuii 3akon /[[. . MenneneeBa, 3akoH
COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXpPaHEHUS U MPEBpAIllCHUs SHEPTUU MPU XUMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECK UM
A3bIK XMMHH, MHUPOBO33PEHUECKUE 3HAHMS, JieXKalllu€é B OCHOBE IMOHMMAaHHUS HPUYUHHOCTH WU CHCTEMHOCTH XUMUYECKUX SIBJICHUH,
dakTonornuecKkrue CBeJICHUs O CBOICTBAaX, COCTaBE, MOTYYCHUH M O€30MMacCHOM UCIOIb30BAaHUU BAKHEHIIINX HEOPraHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM J1eATEeIbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBJISATH XapaKTepHble MPU3HAKU TMOHSITHH, YCTaHABIMBAaThb WX B3aHUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME NOHSTHS IIPH ONMCAHUHM HEOPraHMUECKUX BEIIECTB U UX MPEBPALLEHUII;

c(hOpMUPOBAHHOCTh YMEHUH HCIIONB30BaTh XMMHUYECKYI0 CUMBOJIMKY Ui COCTaBlIeHUS (OpMYI BEIIECTB U YpaBHEHUH XUMHUYECKUX
peakuuii, cucremMatuueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENBbHBIX HEOPraHWYECKUX BeUIecTB (yrapHbld ras,
YIJIEKUCIBIN Ta3, aMMHUaK, Tal€Has U3BECTb, HeralI€Has U3BECTb, UThEBAs COAA, MUPUT U JPYyTHUE);

c(OpMUPOBAHHOCTh YMEHHI ONpEAeNsaTh BAJICHTHOCTb M CTENEHb OKUCICHHUS XMUMHYECKUX AJIEMEHTOB B COCJUHEHHSX Pa3INYHOIO
COCTaBa, BUJ XMMHMUYECKOW CBSI3M (KOBAJEHTHAs, MOHHAs, METAJJIMYECcKas, BOJOPOJHAs) B COCAMHEHUSAX, TUI KPUCTAIMYECKOM peméTku
KOHKPETHOI'O BEILECTBa (aToMHas, MOJEKYJApHas, MOHHas, METaJJIMYecKas), XapakTep Cpedbl B BOJHBIX pacTBOpax HEOPraHMYECKHX
COCJIMHEHM;

c(OpMUPOBAHHOCTh YMEHUN YyCTaHaBIMBaTh NPUHAJUIEKHOCTh HEOPraHMYECKUX BEIIECTB [0 HMX COCTaBy K ONpPEIEIEHHOMY
KJIaccy/rpynme coeuHeHUH (IpocThie BEIEeCTBA — METAIIbl 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEPHbIE THJIPOKCUIbI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICT mepuoaudeckoro 3akoHa J[. WM. MenneneeBa W JIEMOHCTPUPOBATH €r0
CHCTEMAaTH3UPYIOILYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (QYHKIINH,

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh FIEKTPOHHOE CTPOECHUE aTOMOB XMMHYECKUX 31eMeHTOB 1—-4 mepuoaos [lepuonnueckoi
cHCTeMbl XUMHYecKuX d1eMeHToB J[. M. MeHaeneeBa, UCIONb3ys MOHATHS «S-, P-, U-2JIEKTPOHHBIE OPOUTAIIN», «IHEPrETUYECKUE YPOBHMY,
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMMUYECKHUX 3JIEMEHTOB M MX COEAMHEHMH mo mepuojam u rpynmnaMm [lepuoanueckoit
cucTeMbl XUMHYeCKuX 3seMeHToB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHUCHIBATH) OOLIME XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEPXKAATh CYLIECTBOBAHME TI'E€HETHUYECKOM CBSI3M MEXKAY HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOILIBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHULIHUPOBATh XUMHUECKUE PEAKIIMM MO PA3IUYHBIM MPHU3HAKaM (YUCIIy U COCTaBy pearupylonmx
BEIIECTB, TEINIOBOMY 3G (DEKTy peakiiu, N3MEHEHUIO CTENIEHEe OKUCICHHS 3JIEMEHTOB, 00pPaTUMOCTH PEaKIuy, Y4acTHUIO KaTajau3aropa);



c(OPMHPOBAHHOCTb YMEHUI COCTABIIATh YPABHEHUS PEaKMil pa3IMYHbIX TUIIOB, IIOJHbIE U COKpAIEHHBIC YPABHEHUS peaKLUi HOHHOTO
00MeHa, YUUTbIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UIYT JO KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH IMPOBOAUTH PEAKLIMHU, NOATBEPXKIAIONIME KaueCTBEHHBIH COCTAaB pa3jIMYHBbIX HEOPraHMYECKUX BELIECTB,
pacno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

Cc(OPMHPOBAHHOCTE YMEHHUIl pacKpbIBaTh CYLIHOCTb OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUN IOCPEACTBOM COCTaBJIECHHUS
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIui;

c(OPMHUPOBAHHOCTb YMEHUH OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiMM OT pa3iMyHbIX (PAKTOPOB; XapaKTep CMELICHUs
XMMHYECKOI'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHET0 Bo3jeicTBus (mpuHuun Jle laTtenbe);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JIeXKAIlUe B OCHOBE IPOMBILIUIEHHOI'O IOJIYYEHUs CEpHOM
KHCJIOTHI, aMMHUaKa, a TaKke CYOPMHUPOBAHHOCTh NMPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U SKOJIOTUYECKUX MPoOIeMax XUMHIECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUH NMPOBOJIUThH BBIYMCIICHUS C UCIIOJIb30BAaHUEM IOHSTHUS «MaccoBas J0Js BEIECTBA B pacTBOPE», 00BEMHBIX
OTHOILEHHUH ra30B NPH XUMHUYECKUX PEAKIIMAX, MACChl BEIIeCTBA WM 00bEMA Ia30B [0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO AP (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MTPEBPAICHUS U
COXPAHEHMsI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOII0OIaTh IMpaBWila MOJIb30BAaHUS XUMHUYECKOW MOCYA0H M J1abopaTOPHBIM OOOpYIOBAaHUEM, a TAKKE
npaBuiia 0OpalieHus ¢ BeIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BHINOJIHATh XUMHUUECKUN 3KCIIEPUMEHT (pa3siokeHHE MEPOKCUAA BOJIOPOAA B IPUCYTCTBUU
KaTaJln3aTropa, ONpEeAeNeHHE Cpelbl PACTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAJIBHOTO WHAMKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOM peakluu, peakllud UOHHOrO OOMEHa, KauyeCTBEHHbIE PEaKIMK Ha Cysib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH
aMMOHUSI, pellieHHEe YKCIIepUMEHTAIbHBIX 3aj1a4 o TeMaM «MeTtamib» 1 «HemeTranssl») B COOTBETCTBUU C ITPaBUIIaMH TEXHUKH O€30MaCHOCTH
pu 00pallleHNHU C BEIeCTBaMU U Ja0OpaTOpHBIM 00OpYyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3arucu
YPaBHEHHMH COOTBETCTBYIOIUX PeakUil U GOpMyIupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAM3UPOBATh XMMHUYECKYIO0 MH(OPMALMIO, TOJYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBOM KOMMYHHUKalMH, HTEpHET U 1pyrux);

Cc(OPMHPOBAHHOCTE YMEHUI COOJIOAATh MpaBUiIa HKOJOTHYECKU II€€CO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B
LEJSIX COXPAHEHUs] CBOErO 370POBbSl U OKPY’)KAIOIIEH NPUPOJHOW Cpeibl, OCO3HaBaThb OMNACHOCTh BO3JEHCTBUS Ha JKMBBIE OPraHU3MBbI
ornpeAenéHHBIX BELEeCTB, MOHUMas cMblcia nokazatens [1JIK, nosicHsaTh Ha mpuMepax crocoObl YMEHBLICHHS U MPEIOTBPALLEHUS X BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M Y€JIOBEKA;

JUIsl 00y4YaroIUXCsl ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSMHU 37I0POBbSI: YMEHHE MPUMEHSTh 3HAHHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX
MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUI;

JUI CIIenbIX M cIa0oBHIAIIMX OOY4YaIOLIMXCS: YMEHHE MCIIOJIb30BaTh PEIbePHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. Bpaina nns
3aMMCU XUMHUYECKUX (POPMYII.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE

No 1/ HaunmeHnoBaHue pa3ieiioB U TeM K n (uudgpossbie)

) NPOrpaMmbl Bcero ONTPOJILHLIE PAKTHUCCKHE | oGpazoBaTenbubie

padoThI padoThI pecypebi
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYecKOi XUMHUH
[Ipenmer oprannyeckoil xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. byrneposa

Wtoro no pazneny 3
Paznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YIIIEBOAOPO Il — aJIKaAHBI 2
99 HenpenenbHble yrieBoJopo/ibl: alIKEHBI, 6 1

' QJIKAIMEHBI, ATKUHBI
2.3 ApOMaTH4eCKUE YIIIEBOAOPOBI 2
24 [TpupoaHbIE HICTOYHUKH YTIIEBOJIOPOIOB U 3 1

' uX nepepadoTka
Hroro no paszneny 13
Pasnen 3. Kuciopoacoaep:kamue oprannyeckKue coe{nHeHust
3.1 Criuptel. ©enon 3
32 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1

' CrnosxHbIe d(UpPBI
3.3 YrIteBos! 3 2
Hroro o pasueny 13
Pa3nes 4. AzoTcoaep kaniue OpraHu4ecKue coeJHHEeHH
4.1 AMuHBbI. AMUHOKHCIIOTBL. benku 3
Hroro no pazneny 3




Pa3znen S. BbicokOMOJIEKYISIPHBIE COEITMHEHU S

5.1

ITnmactmaccel. Kayuyku. BonokHa

Nroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE

Ne i/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)

B NMPOrpaMmblI Bcero KO;TPOHLHLIe HpﬁaKT"quK"e o0pa3oBaTtejibHbIE

padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 Ilepnonnueckas cucreMa XMMUYECKUX 3
sneMeHToB [l. 1. Menneneera

19 Crtpoenue BemiecTBa. MHOrooOpasue 4

' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannuyeckasi xumust
2.1 Meramnsl 6
2.2 Hewmeramsr 9 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 2

' BEIIECTB
Hroro no paszneny 17
Pa3znea 3. Xumus u :Knu3HL
3.1 XUMU ¥ )KA3HD 4
Nroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJsmyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne ni/m | Tema ypoka A
yp Beero KongpoanLIe HpﬁaKanecmle WiyueHHsI | 0Gpa3OBATENBHbIC
padoTbI padoThI pecype
1 [Ipeamer oprann4ecKor XuMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. Bytneposa, e€ ocCHOBHBIE 1
MIOJIOKEHUS
[IpencraBienue o K1accuPpUKauN
3 opraHudeckux BemiecTB. HomeHknatypa 1
(cucreMaTuveckas) U TpPUBHAIBHBIE
Ha3BaHUs OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenIne 1
MPEACTABUTEIHN AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUJIEH U TIPOINUIIEH — MpOCTeHIne 1
MIPEACTABUTEHN AIKEHOB
8 [Tpaktrueckas padota Ne 1. «Ilomyuenue 1 1
STUJIEHA Y U3YUYEHHUE €r0 CBOWCTB)
Ankanuensl. byraguen-1,3 u
9 MeTminoyTanuen-1,3. [Torydenue 1
CUHTETUYECKOTO KayuyyKa U PE3NHBI
ATNKHUHBL: COCTaB U 0COOCHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKHH psAMl. ATIETHIICH — 1

IIPOCTEUILNI NIPEACTABUTEIb AJIKUHOB




Brrancaenus mo YPaBHECHUIO XHUMHYSCKOHU

11
peakuuu

12 Apensl: 6eH301 U TOIy0J. TOKCUYHOCTD
apeHoB

13 ['eHeTrueckas CBsi3b YIII€BOIOPOJIOB,
NPUHAIISKAINIMX K PAa3IMYHBIM KJIaccam
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC
ra3bl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
ras3bl, HeTh ¥ MPOAYKTHI €€ nmepepaboTKu

16 Kontponbnas padota no pasaeny
«YTJIeBOIOPOIBDY

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TaHoJ1. BogopoHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUJICHTITUKOIb U
TJIMIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
aleTanbJIeru. AeToH

21 OHOOCHOBHBIE IIPE/IebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

29 [IpakTuueckas padbora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIOTBDY
CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

o4 MpbL1a Kak COJIM BBICIIMX KapOOHOBBIX

KHCJIOT, X MOIOIIEE ACHCTBHUE




25

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIOKHBIX

2¢hupoB

26

JKupbl: ruApONN3, MPUMEHEHUE,
OMOJIOTHYECKasl POJIb )KUPOB

27

VYTaeBobl: COCTaB, KiIaccuuKanus.
Baxxneiimme npeacTaBuTenu: Ir0Ko3a,
¢bpykTo3a, caxaposa

28

Kpaxman u nemironosa kak npupoHbie
TIOJINMEPBI

29

KontposbHast paboTa 1o paszeny
«Kucnopoacopaepxaiiye opraHudecKue
coenuHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO6m1as xapakTepucTHKa a30TCOIeP KAIINX
OpraHMuecKux coeanHeHuii / Beepoccuiickas
IIpoBepoYHas pabora

31

AMMHBI: METUJIAMWH W aHWJINH

32

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpraHMYEeCKHEe COETUHEHUS, UX
ouosiornyeckoe 3HaueHue. [lentuapl. beaku
KaK MPUPOJHBIE BEHICOKOMOJIEKYIISIPHBIE
COEIMHEHUS

33

OcCHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COSUHEHUN

34

OcHOBHbIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH.
[InacTmaccel, KaydykH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

11 KJIACC




Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIysi aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX 3J1eMeHToB []. 1.
MenneneeBa, X CBSA3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHUH 10
rpyIIaM U nepuoaam. 3Ha4yeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTUH HAYKU

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsi3b

BaneHTHOCTh. DNEeKTpOOTPULIATENBLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOSHHSI

[TonsiTe 0 nUcnepcHbIX cucTeMax. IcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B pPACTBOPE

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX coeNuHEHUM. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB




Knaccugukanus XuMuuecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MACChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS SHEPTUU IIPU
XMMHUYECKHUX PEaKIMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuyeckas padora Ne 1. « Bnustaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKIIUN»

11

DneKTpoauTHIecKas aquccoruanus. [lonstue o
BOIOpPOIHOM ToKa3arese (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpPTaHMYECKUX M HEOPTaHNYECKHUX BEIIESCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.
[TonsiTHE 00 AMIEKTPOIM3E PacCIlIaBOB U
pacTBOPOB COIEi

13

KounTtposnbHas paboTa mo pazaery
«TeopeTndyeckne OCHOBBI XHMHI)

14

Mertannsl, ux nonoxenue B [lepuoamueckoit
CHUCTeME XUMUYECKuX 3y1emMeHToB /1. U.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue pu3ndecKkrue CBOMCTBA
METAJIJIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUN METaJNIOB

16

XHUMHYEeCKHE CBOMCTBA BaYKHEUIIINX METAJIJIOB
(HaTpuii, KaJIMi, KaJIbLIUA, MarHuu,
TIOMUHHN) U UX COCTMHECHUM




17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEeIUHEHUI

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COCIUHEHUN

19

[TpakTiueckast pabota Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Metayuby"

20

Hewmerannsl, ux nonoxenue B [leprnoanueckoin
CHUCTEME XUMUYECKUX 31eMeHToB /1. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

du3nuecKre CBONCTBA HEMETAIIIOB.
AnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yrieposia)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COeIUHEHUN

23

XuMHYecKue cBoicTBa a30Ta, pochopa u ux
COeTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yTIIEpO1a, KPEMHUS U
UX COeIUHEHUU

25

IIprMeHeHne BaXKHENUIINX HEMETAUIOB U UX
COEeTMHEHNN

26

O0001eHne 1 cucTeEMaTU3aLNs 3HAHUI 110
teMe «Hemeramiely. BeraucieHus no
ypaBHeHI/IHM XUMHUYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHYECKHUE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Pemenune
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"Hemerayst"»

28

KonrtposnbHas pabora no reMam «MeTamisl» U




«HemeTtamien)

HCOpFaHI/I‘IGCKI/Ie N OPraHUuYCCKHUE KUCIIOTHI.

29 1
Heoprannueckue u OpraHndeckre OCHOBAHUS
AmMpoTepHbIe HEOPTaHUYECKUE U

30 opraHuyeckue coepuHenus. I'enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 YHEPreTHYECKOH ¥ MUIIEBOW 0€30MacHOCTH, 1
Pa3sBUTHU MEIULIMHBI
[IpencraBienus 00 OOIMMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIUIEHHOTO MOy YEHHUS 1
Ba)XXHEUIIINX BEIIECTB

33 YenoBek B MHpE BEIIECTB U MaTepHaJIOB

34 XVMHUS U 3J0POBBE YEIOBEKA

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OGPA30OBATEJIBHOM ITPOT'PAMMBI

10 KVJIACC

Kon
NMpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMBbI CpeIHEero 001ero
o0pa3zoBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHNMHNH

11

CdopmupoBaHHOCTD MPEACTABICHUI 0 XMMUUYECKOM COCTABIAIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMHH
B TIO3HAHWM SIBIICHUHA TNPHUPOJABI, B (OPMHPOBAHUU MBIIUICHUS M KYJIbTYPHl JHYHOCTH, €€ (yHKIHMOHAIBHOW
IPaMOTHOCTH, HEOOXOAMMOM I pEIICHUS MPAKTUYECKUX 3a/1a4 U IKOJIIOTUYECKH 000OCHOBAHHOTO OTHOIICHHUS K CBOEMY
3J0pPOBbIO U IPUPOAHOM Cpesie

1.2

Bnagenue cucreMoil XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIIOJIAraloIINe MOHATUS (MOJIEKYJIa, BAJIEHTHOCTbD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKMCJIEHUs, XMMMYECKas CBsA3b, MOJIb, MOJIIpHAas Macca, MOJIAPHBIA 00BEM,
YIJIEpOAHBIA CKeNeT, (yHKIUOHAJIbHAs TpyIIa, pajukall, U30Mepus, H30MEpbl, TOMOJOTMYECKUH psiji, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJ- U a30TCOAEpIKAIME COCIUHEHUs, OMOIOTUYECKH aKTHUBHBIE BeIecTBa (yIJIE€BOAbI, JKUPBI,
OenKku), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS); TEOPHUH MU 3aKOHBI (Teopus
XMMHUYECKOI0 CTPOEHUsl opraHudeckux BemectB A.M. ByTiepoa), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUH,
(akToNOrMuecKue CBEIEHUS O CBOWCTBaX, COCTaBe, IIOJIyYEHHH M O€30MaCHOM HCIHOJb30BaHUU BaKHEHIINX
HEOPraHMYECKUX U OPraHHMUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH IS TeIbHOCTH YelloBeKa

1.3

ChopmupoBaHHOCTE YMEHHI BBISBIATH XapaKTEpHbIE MPHU3HAKKA TMOHSATHH, YCTaHaBIMBaTh MX B3aUMOCBS3b,
HCITIOJIB30BaAThH COOTBGTCTBYIOH_[I/IG IIOHATUIA HpI/I OIIMCAaHUU COCTaBa, CTpO@HI/IH Hu npeBpameHHﬁ OpFaHI/I'-IeCKI/IX
COeTUHEHUN

14

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIH30BaTh XMMHUUECKYIO CUMBOJIMKY JUISl COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEHHON) (GOpMYyNT OpraHMYECKHX BEIIECTB M YPaBHEHHUH XMMHUYECKMX pEaKUui, M3roTaBIMBaTh
MOJIETTN MOJIEKYJI OPraHMYECKUX BEIIECTB JJI WUTIOCTPAIIMN UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopmupoBaHHOCTh YMEHUN YCTaHABIMBATh MPHUHAJIEKHOCTh M3YYEHHBIX OPraHMYECKHUX BEILECTB IO MX COCTaBy U
CTPOEHHUIO K ONpeNIeIEHHOMY KJ1accy (TpymIe) COeJMHEHUH (YTIeBOAOPOAbI, KUCIOPO U a30TCOIEp Kalllie COSAUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHMs]), 1aBaTh UM Ha3BaHUsl 110 cucreMaTnueckor HomeHkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHHS ONPEAEATh BHUIbl XMMUYECKOM CBSI3U B OPraHWYECKUX COCIMHEHMSX (OAMHApHBIE U
KpaTHBIE)




1.6

ChopmupoBaHHOCTH YMEHHS PUMEHSTh: MOJIOKEHUSI TEOPUU CTPOCHMsI opraHudeckux Beuiects A.M. bytineposa s
00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHUSI; 3aKOH COXPAHCHHUS MACChI BEIICCTB

VYrieBomopozasl. Kucnopojaconepkamue W a30TCOACPKAIIUE OPraHUYECKUE COCAWHEHUS. BBICOKOMOJCKYIISIPHBIC
COCIMHEHUSI

2.1

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ INpUBOJUTL TPHUBHUAJIBHBIC HAa3BAHUA OTACIBbHBIX OPraHUYCCKUX BCIICCTB (BTI/IJ'ICH,
IMPOIUJICH, aOCTUJICH, J3TWJICHIVIMKOJIb, T[JIMIOCPUH, q)eHOJI, Q)OpMaHBILGFI/III, ancrajibAacruji, MypaBbHHas KHUCJIOTa,
YKCYCHas KHUCJIOTA, OJICMHOBAA KHCJI0TA, CTCAPpMHOBAA KHMCJIOTA, I''TFOKO34d, (I)pYKTOSa, KpaxmaJl, ICJUIK0JI034d, FJ'II/II_[I/IH)

2.2

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh COCTAaB, CTPOCHUE, (M3MUSCKHE W XMMHUYSCKHE CBOWCTBA THITMYHBIX
MIPEACTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEHIECTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTUJIeH, OyTaaueH-
1,3, metunbyTtaauen-1,3, 6eH301, METaHO, 3TAHOJ, ATHIICHTIIUKONb, TJIHIEPUH, (GEHON, alleTaublerul, MypaBbuHas U
YKCYCHasl KUCJIOTHI, TJTI0K03a, KpaxmMall, [IEJUTI0JI03a, aMUHOYKCYCHAsT KHCIIOTA)

2.3

Cq)OpMI/IpOBaHHOCTB YMCEHUA UWNTIOCTPHUPOBATH TCHETUYCCKYIO CBA3b MCKAY THIIMYHBIMU HPCACTABUTCIIAMU PA3JIMYIHBIX
KJIaCCOB OpPraHUMYCCKUX BCHICCTB YPABHCHHUAMU COOTBCTCTBYIOIIUX XHUMHYCCKUX peaKuMﬁ C HCIIOJBb30BAHHEM

CTPYKTYPHBIX opMyII

2.4

CchopMupoBaHHOCTb YMEHMSI XapaKT€pU30BaTh UCTOUHUKU YTJIEBOJOPOJHOIO ChIphbs (He(Th, MPUPOAHBIN Ta3, yrois),
Croco0bI MX NepepabOoTKU U NPAKTHUUECKOE MPUMEHEHHUE MPOIYKTOB NepepadoTKU

XUMHUS U KU3HL. PacuéTerl

3.1

CpopMUpPOBaHHOCTh YMEHHM BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHMSI, UCIIONIh3YEMBIX B
XUMHH TP M3yUYEHUU BEIIECTB U XUMUYECKUX SIBICHUU (HaOIIOAeHHE, U3MEpPEHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE),
HCMOJIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS JUISl MPUHIATHS PENICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYAIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM

3.2

ChopmupoBaHHOCT, yMEHUN COOMIOAATh TpaBHWJIa TOJIH30BAHUS XUMUYECKOW TOCYIOW U JaOOpaTOpHBIM
o0opyoBaHHEM, a TaKKe IMpaBuja OOpAIIeHUs] C BEIIECTBAMU B COOTBETCTBHUH C WHCTPYKIUSMU TIO BBITOJTHEHHUIO
71a00PATOPHBIX XUMHUYECKHX OTBITOB

3.3

ChopmupoBaHHOCTE YMEHMI TMIAHUPOBATH M BBIMONHATE XUMHYECKHHA SKCIEPUMEHT (MIPEeBpAICHHS OpPTaHUYeCKUX
BCIICCTB IPpU HArp€BaHHH, IMOJTYYCHHE OTHUIJICHA W HU3YUCHHE €TO CBOﬁCTB, Ka4E€CTBCHHBIC PCAKIIUU OPraHUYCCKUX
BCIICCTB, ACHATypalusi 6CJIKOB pu HarpCBaHWH, IBCTHLIC PCAKIIUU 6€JIKOB) B COOTBCTCTBHUU C IMPaBUJIAMU TCXHUKHU
0e30macHOCTH TMpU OOpalieHUH C BEIIeCTBAMHU U JIa0OpAaTOPHBIM OOOPYJAOBAHHEM; TIPEICTABIATH PE3YIbTaThI
XMMHUYECKOT0 HKCIEpUMEHTa B (hopMe 3amicH YpaBHEHHH COOTBETCTBYIOIIMX peakUuil M GOpMyIHpoBaTh BBIBOJABI HA




OCHOBC 3THUX PE3YJIBTATOB

ChopmupoBaHHOCTh YMEHHI MPOBOAUTH BBIUMCICHHS MO XUMHYECKHM YpPaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WU MPOIYKTa PEaKIHMH IO W3BECTHBIM Macce, 00BEMY, KOJTHUYECTBY OJHOTO W3 HMCXOJHBIX
BELIECTB MJIU POAYKTOB PEAKIIHH )

CchopMupoBaHHOCTb yYMEHUH KPUTMUYECKH aHAJIM3UPOBAaTh XUMMUYECKYI0O HH(POPMALMIO, IOJy4yaeMyl M3 pa3HbIX
MCTOYHHKOB (cpesicTBa MaccoBoil nHhopMmayu, cetb HTEpHET U ipyrue)

ChopmupoBaHHOCTh YMEHHI COONIOAATH MpaBUiIa 3KOJOTHYECKH II€IeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOMH
NESATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPHUPOIHOM Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICUCTBUSl Ha >KMBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mokazarens [1/IK
(mpenenbHO AOMYCTUMOM KOHIEHTPAIMHU), MOSCHATh Ha MPUMEpPAX CHOCOObI YMEHBIIECHHS WM NPEAOTBpAILCHUS HX
BpPEJHOTO BO3/ICHCTBHS HA OPTAaHU3M YEJIOBEKA

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero 0o1ero
oOpa3zoBanus

TeopeTnyeckne OCHOBbI XUMUHU

BJ'IajleHI/Ie CHCTEMOM XUMHYSCKHUX 3H&HI/II>1, KOTOpasA BKIIFOYACT: OCHOBOIIOJIAraromue rnmoHATUuA (XI/IMI/ILICCKI/Iﬁ JJICMEHT, aTOM,
SJICKTPOHHAsE 00OJI0OYKa aroma, S-, p-, O-dJIeKTpOHHBIE OpOWTaTM aTOMOB, WOH, MOJIEKyJa, BaJEHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, CTETEHb OKHCIEHUS, XUMHUYECKass CBsS3b, MOJIb, MOJSIpHAs Macca, MOJSIPHBIA O0O0BEM,
KpUCTATUYECKasi PEeIETKa, TUITBI XUMUYECKUX Peakinid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, SK30- M SHJIOTEPMUYECKHUE,
peakiMu HOHHOrO OOMeEHa), PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs IUCCOLUAIMS, OKHUCIUTEINb,
BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW pEaKIuh, XUMHUYECKOE paBHOBECHE); TEOpPUHM H 3aKOHBI (TEopHs
AIEKTPONIUTUYECKON  mucconmanuu, l[lepmomnueckuit  3akon J[.MI. MennmeneeBa, 3akoH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMHH, (DAaKTOJOTHYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUH U
0€e30I1aCHOM HCITOIL30BAHNH BAKHEHIIINX HCOPraHNM4CCKMX BCIICCTB B 6I)ITy n HpﬂKTH‘—ICCKOﬁ JCATCIIBHOCTHU YCJIOBEKA

34

35

3.6

11 KJIACC
Kon
MPOBEPAEMOro
pe3yJbTara
1
1.1
1.2

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATH XapPaKTCPHBIC IMPHU3HAKKW W B3aMMOCBA3b HU3YUYCHHBIX HOHﬂTHfI, IMPUMCHATH
COOTBCTCTBYIOIINC IIOHATUA IHpPU OIMMCAHUU CTPOCHUSA U CBOMCTB HCOPraHNMYCCKUX BCHICCTB M HUX HpeBpaH_[eHHfI;
BBISIBJIATH B3aUMOCBS3bh XUMUUCCKHX 3HAHUM C MIOHATHIMH U NpEACTABJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMMPEAMCETOB




BJ'IaI[CHI/IC OCHOBHBIMH METOJaMH HAYYHOI'O IIO3HAHUSA BEIICCTB M XHMHYCCKHUX SIBJICHHI (Ha6HIO,HeHI/Ie, HN3MCPEHUCE,

1.3
HKCIEPUMEHT, MOJIEIIUPOBAHUE)
CdopMUpOBaHHOCTh YMEHUI OMpPENEIsITh BaJCHTHOCTh U CTENEHb OKHUCICHHUS XMMHYECKHX JJICMEHTOB B COCIUHEHUSX
14 Pa3IMYHOTO COCTaBa, BUJ XMMHUECKOHN CBSI3U (KOBaJEHTHAs, MOHHAS, METaJNINYecKasi, BOJAOPOAHAs) B COEAMHEHUSX, TUIT
KPUCTAIIMYECKON PEeIETKHM KOHKPETHOI'O BEIIECTBA (aTOMHAs!, MOJIEKYJIIpHasi, MOHHAsl, METAJUIMYECKasi)
1.5 CdopMUpPOBaHHOCTH YMEHHI ONPEICIIATh XapaKTep CPeIbl B BOJIHBIX PACTBOPAX HEOPTAHWMUYECKUX COCTMHCHUN
CdopmupoBaHHOCTh YMEHHS KiIacCU(PHUIMPOBATh XUMHUYECKHE PEAKUUU MO Pa3IMYHbIM MpPU3HAKaM (YHCIYy U COCTaBY
1.6 pearupyromux BEMIECTB, TEIUIOBOMY I(PQEKTy peakiiy, U3MEHEHUIO CTETNICHEH OKHCIICHUS JJIEMEHTOB, 00paTHMOCTH
peaKIy, YYaCTHIO KaTaJIn3aTopa)
17 CdopMupoBaHHOCTh YMEHUIN COCTABIIATH YPaBHEHHUS PEaKIUil pPa3iIHuYHBIX TUIIOB, MOJHBIE M COKpAIIEHHbIC YPaBHEHUS
] peakIii HFOHHOTO0 OOMEHA, YUUTHIBAsI YCIOBHUSI, IPU KOTOPHIX 3TU PEAKIIMH UIYT 10 KOHIIA
ChopMHpPOBAaHHOCT, YMEHUH TPOBOJUTH  PEaKIUM, TOATBEPKIAIOIMIME KAYECTBEHHBI COCTAaB  Pa3IMYHBIX
1.8 HEOPraHWYECKUX BEIECTB, pACIO3HABaTh OMNBITHBIM NYTEM MOHBI, NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaAxX
HEOPTraHWYECKUX BEIIECTB
19 CdopMUpOBaHHOCTh YMEHHUH pacKpblBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN MOCPEICTBOM
' COCTaBJICHUS DJIEKTPOHHOT0 OajaHca ITUX PeakIuil
1.10 CdopMUpOBaHHOCTH YMEHH 00BICHSATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakliy OT pa3InyHbIX (haKTOPOB
111 CdopMupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEUICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTU OT BHEIIHETO
' BozaeiicTBus (npunimn Jle Ilatense)
2 OO01m1ast 1 HeOpraHMJecKass XUMUs
21 CdopMHUpOBaHHOCTH, YMEHHI pacKpbiBaTh cMbich [lepuogmdeckoro 3akona J[.M. MenaeneeBa u 1eMOHCTPUPOBATH €TO
] CUCTEMATHU3UPYIONTYI0, 00BICHUTENBHYIO U IPOTHOCTUUYECKYIO (DYHKITUN
CdopMUpoOBaHHOCTh YMEHUHN XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX AJIIEMEHTOB 1—4 mepuomoB
29 [Tepuomuueckoit cuctembl Xxumuueckux sneMeHToB JI.M. MeHnaeneeBa, MCHOAB3Ys MOHITHS «S-, P-, d-3IE€KTPOHHBIE
' opOUTANINY, «IHEPTETUUYECKUE YPOBHUY», OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COEMHEHMUI N0 neproaam u rpynmnam Ilepuognyeckoid cucteMbl xumMudeckux 3yemeHToB /.M. Menneneena
23 ChopMHUpPOBAaHHOCT, YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPTraHWYECKHX BEIIECTB

Pa3JINMYHbIX KJIACCOB, MOATBCPIKIATH CYHNICCTBOBAHUC TeHETUYECKON CBA3M MCKAY HCOPTraHWYCCKUMHU BCHICCTBAMU C




IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKHUX peaKHI/Iﬁ

2.4

CdopMupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAMICKHOCTh HEOPraHMYECKHX BEIIECTB [0 HUX COCTaBy K
onpenenéHHoOMy Kiaccy (Tpynmne) COeIMHEHHUM (IPOCThie BEHIECTBA — METAUIbl U HEMETaJUIbl, OKCHIbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JJIsl COCTaBICHHs (POpPMyYJI BEIIECTB M ypaBHEHUI
XUMHUYECKMX peakiuii, cucrematuueckytro HoMeHknatypy (IUPAC) wu TpuBHaibHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (yrapHblil ra3, yrieKUCIbId ra3, aMMHaK, raméHas W3BEeCTb, Herau€Has H3BECTb, TUTbEBAs
C0J1a, MUPUT U JIPYTHe)

2.6

CdopMUpOBaHHOCTh YMEHHI XapaKTepHU30BaTh (OIMMCHIBATH) OOIIHE XMMHYECKHE CBOWMCTBA HEOPTaHHMUYECKUX BEIICCTB
pa3IMYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHE T€HETHMUECKON CBSI3M MEXAY HEOPraHMYECKHMHU BEUIECTBAMH C
MTOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUI

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMTOJHATH XMMUUYECKHH KCIIEPUMEHT (pa3yioskeHUe MEepOKCHIa BOJOPOIa
B IIPUCYTCTBUHU KaTaJIN3aToOpa, ONPEAEICHUE CPEeAbl PACTBOPOB BEUIECTB C IMOMOIIBI0 YHMBEPCAIBHOIO WHIMKATOPA,
BJIMSIHUE PA3JIMUHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKON peaklUy, PeakIMd MOHHOIO OOMEHA, KaUeCTBEHHbIE PEaKIHH
Ha cyib(ar-, KapOOHAT- U XJOPUJ-AaHHOHBI, Ha KAaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTANbHBIX 33/Ja4 IO TeMaM
«Metamnb» n «HemeTamiby) B COOTBETCTBUU C MpaBUJIaMU TEXHUKH 0€30IaCHOCTH MpPU OOpAIlleHUH C BELIECTBAMHU U
71a00paTOpHBIM 00OPYIOBAHUEM; MPEICTABIATh PE3YJIbTAThl XUMUYECKOTO SKCIEpUMEHTa B (popMe 3amMcu ypaBHEHUH
COOTBETCTBYIOIIMX peakMii u (OpMyJIHPOBATh BHIBOJIbI HA OCHOBE ITHX PE3YyJIbTAaTOB

2.8

CdopmMupoBaHHOCTh yMEHUN COONIOAaTh TMpaBWiIa TOJNB30BAaHMS XMMHMUYECKOM TMOCynoii U 1abopaTopHBIM
obopyioBaHHEM, a TaKXe TpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBHITIOJHEHHUIO
71a00PAaTOPHBIX XUMHUYECKHUX OTBITOB

2.9

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh XUMHUUECKUE TPOLIECCHI, JIEXKAIUE B OCHOBE MPOMBIIIUIEHHOTO MOJTyYeHHS
CEpHON KHCIIOTHI, aMMHaka, a Takke C(HOpPMHPOBAHHOCTh MPEACTABIEHUNH 00 OOLMX HAYYHBIX MPUHIMIAX U
HKOJIOTHUECKUX MPOOIeMaxX XUMHUUECKOT0 MPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTD MPEACTABICHUI 0 XUMUYECKON COCTABIISIONIEH €CTECTBEHHOHAYUYHON KapTUHBI MUPa, POJIU XUMHUH B
MO3HAHUM SBJIEHUN MPUPOJbI, B POPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHATHHOW TPAMOTHOCTH,
H€O6XOHHMOﬁ AJI1 PCIICHUSA MMPAKTHUYCCKUX 3a1a4 U 3KOJIOTMYCCKH OGOCHOB&HHOI‘O OTHOIICHHA K CBOCMY 3JOPOBBIO U
MIPUPOAHON cperie




CdopMUpOBaHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(GOpMAIMIO, TMOJIYy4aeMyl U3 pas3HbIX

3.2 .
MCTOYHHUKOB (CpeAcTBa MaccOBOM KOMMYHMKAIMU, ceTh IHTEpHET U Ipyrue)
33 CdopMupoBaHHOCTh YMEHHI COOJIOIATh MPaBUIa SKOJIOTHYECKH [e1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
' JIeSITEIbHOCTH B IIEJSIX COXPAHEHHUST CBOCTO 37I0POBbsI M OKPYIKAIOIICH MPUPOIHOM CPEJIbI
3.4 Oco3HaBaTh OMAaCHOCTh BO3CHCTBUS HA )KUBBIC OPraHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMas cMbIcl rmoka3atens [T/IK,
' MOJACHATH Ha IMPUMCpPaAX CIIOCOOBI YMCHBIICHHUA U MPEAOTBPALICHUA UX BPCAHOI'O BO3I[CI>1CTBI/I$I Ha OpraHu3M 4CJIO0BCKaA
ChopMupoBaHHOCTh YMEHHI NPOBOAWUTH BBIUMCICHHUS C WCIIOJIB30BAHUEM IOHATHS «MaccoBas JOJIS BEIISCTBA B
35 pacTBope», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKHUX PpEaKIUsAX, MacCchl BeIIeCTBA WM 00bEMa Ta30B IO

HN3BCCTHOMY KOJHMYCCTBY BCHICCTBA, MACCC HIIU 06"I>éMy OAHOIO M3 YYaCTBYIOIIHWX B PCAKIUH BCUICCTB, TCILJIOBOI'O
3(1)(1)CKTa PCaKIIMU Ha OCHOBC 3dKOHOB COXPAaHCHH MACChl BEIICCTB, ITPCBPAIICHHA N COXPAHCHUA OHCPIrUn




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

10 KVIIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
1 TeopeTnueckne OCHOBBI OPraHU4YEeCKOW XMMHH
11 [IpenMer opraHnueckoil XMMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B IIOJIyYEHHU HOBBIX BELIECTB U MarepuaioB. Teopus
' CTPOEHHUsI OpraHndeckux coenrHeHuii A.M. bytiiepoBa, €€ OCHOBHBIE I0JI0KEHUS
19 CrpykTypHble (OpMYJbl OPraHUYECKUX BellecTB. ['omousiorusi, nu3omepus. XUMUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSIX —
' OJIMHApHBIC M KpaTHbIE CBs3H. IIpeacraBienue o KiaccupuKaIi OPraHnYecKUX BEIIECTB
13 Homenknatrypa opraHuyecKux COEIMHEHUI (CUCTeMaTH4yecKas) U TpUBUAIbHbIC HA3BAaHUS BAXKHEHIIMX MPEACTaBUTENECH KIIAcCOB
' OpPraHUYECKUX BEILLECTB
2 YreBoaopoibl
21 ANKaHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKHH psii. MeTaH M 3TaH — MPOCTEHIIME MPEJCTAaBUTENN allKaHOB: (pU3MuecKue u
' XMMHUYECKHE CBOICTBA (peaKkIMy 3aMEIIeHUs U TOPEHHUs ), HAXOKIEHUE B PUPOJIE, OJIyYeHHUE U IPUMEHEHHE
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psii. DTUJIEH U MPONUJIEH — MPOCTEeHIINE MPEACTaBUTEIN AJIKEHOB: (pU3HYECKUE U
2.2 XMMUYECKHE CBOMCTBA (peakiuy TUAPHUPOBAHUSA, TaTOr€HUPOBAHMS, T'MIPATALMH, OKUCIEHHUS M IOJMMEpU3allii), MOJydeHue U
IIPUMEHEHNE
23 Ankanuensl: OyTtaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHHe, BaKHEWIIME XWMHUYECKHE CBOMCTBA (peakius MOJMMEpU3AInN).
' [losiydeHHE CUHTETUUYECKOTO KaydyKa M PE3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJOTHMUYECKUH psiA. ALETHIIEH — MPOCTEHIINIA MPeJCTaBUTENb AJIKHHOB: COCTaB,
2.4 CTpoeHHe, PU3NYECKUE U XMMHUECKHE CBOMCTBA (pEeaKIMK THIPUPOBAHMSI, TaJIOT€HUPOBAHUS, THIPATALlMU, TOPEHHUSI), TOJIyYeHUE U
IPUMEHEHNE
Apensl. benzou: cocras, crpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA (peakIy raloreHUPOBAHUS M HUTPOBAHUSA), TOJTyUYEeHHE U
25 npuMeHeHue. Tonyoid: cocTaB, CTpO€HHE, (DU3MUECKHEe W XMMHYECKHE CBOMCTBA (peaklM{ TaJIoTeHUPOBAHHUS U HUTPOBAHUA),
' MIOJIy4€HUE U IIpUMEHEHUe. TOKCMYHOCTh apeHoB. ['eHeTnuecKkas CBs3b MEXy yIJI€BOJOPOJAMHU, IPUHAAIEKAIUMYI K Pa3IMUHbIM
KJlaccam
[Ipupoanbie UCTOYHUKHU yrieBoaopoAoB. [Ipupoauslii ra3 u nomyTHble HedTaHble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoOsl
2.6 nepepaboTKu He(TH: TMEperoHka, KPEeKHHI (TepMUYECKUH, KaTaTUTH4YeCKHii), mupoiu3. [IpomaykTel mepepaOoTku HedTH, UX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTU M B ObITY. KaMEHHBIH yroib M IPOAYKTHI €r0 epepadoTKu




KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUeC COCANMHCHU

[IpenenbHble OJHOATOMHBIEC CIUPTHL. METaHON U ATAHONI: CTpOeHHUE, (PU3NUYECKHEe U XMMUYECKHUE CBOWCTBA (PEaKkluu ¢ aKTUBHBIMU
MeTaJulaMH, TaJOT€HOBOJIOPOAaMH, TOPEHHE), TPUMEHEHHE. Bo0poiHbIE CBA3M MEXIy MOJIEKyJIaMu ClUupToB. JleiicTBue MeTanoia

3.1 U 3TaHOJIa Ha OPraHU3M 4eloBeKa. MHOroaToOMHbIE CHUPThL. DTUICHITIMKOIb U INIMLEPUH: CTpOeHHEe, GU3NYECKUE U XUMHUYECKHE
CBOMCTBa (B3aMMOJEWCTBUE CO ILEJIOYHBIMU MeETallJlaMM, KayeCTBEHHas peaklusi Ha MHOroaToMHbIe CHHpThI). [leificTBue Ha
OpraHu3sM uenoBeka. [IpumMeHeHue ruuepruHa U STHICHIIIMKOJIS

3.2 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (Pu3nYecKre U XumMuueckue cBoiictBa. TokcuuHocTh (eHona. [Ipumenenue gpenona

3.3 AJIL[[GFI/IZ[BI N KCTOHHEI. CDOpMaJH)ILGFI/II[, aleTaJIbACTH/: CTPOCHHUC, (1)I/I3I/I‘-I€CKI/I€ A XUMHWYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHHUA U

' BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIMH), [T0JIyUEHHUE U IPUMEHEHUE
OnHOOCHOBHBIE IIpeJeNibHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAs M YKCYyCHas KUCIIOTBI: CTpOEHHE, (PU3NYECKHEe U XUMHUYECKHUE

3.4 CBOIcTBa (CBOMCTBA, O0IIME AJIS Kilacca KUCIIOT, peakius 3TepupuKalum), ojdyuyeHue U npuMenenue. CteapuHoBasi U OJ€MHOBas
KHCJIOThI KaK IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOMOLee JeicTBUE

35 CrnoxHble >QUphl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus cinoxHbIX 3¢upos. Kupsl. 'uaponus xupos. [Ipumenenue

' KHUPOB. brnonormueckas POJIb )XKUPOB
VYrneBoabl: cocTaB, KiaccupuKalMs YIJIeBOAOB (MOHO-, AM- W ToJucaxapuibl). [Jroko3a — mpocTedmuid MoOHOcaxapui:
0COOEHHOCTH CTPOEHHSI MOJIEKYJIbl, (PM3NYECKHe U XUMHUYECKUEe CBOMCTBa (B3auMojeiicTBue ¢ ruapokcuioM Meau(ll), okucnenue

3.6 aMMHauHbIM pacTBopoM okcuja cepedpa(l), BoccraHoBieHHE, OpOKEHUE TJIIOKO3bl), HAaXOXACHWE B MPHUPOJIE, NMPUMEHEHHE,
ouosiornyeckas poib. @orocunTe3. PpyKTo3a Kak M30Mep INI0K03bl. Kpaxmain u nenironos3a Kkak npupoHblie noiumMepsl. CTpoeHue
Kpaxmajia 1 11eJuIr0s103bl. Pu3nueckrue u XMMUYecKie CBOMCTBA KpaxMaia (THApoJin3, KaueCTBEHHAs! peakliys ¢ MOJIOM)

4 A3oTcoieprkaliie OpraHu4eckie CoeIMHEeHNs
4.1 AMWHOKHCIOTEI KaK aM(l)OTepHBIC OpPraHu4€CKUC COCIUHCHUA. duznyeckre U XUMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha npumepe
' rnuipHa). buonornyeckoe 3HaueHHe aMUHOKUCIOT. [lenTust
42 benku kak npupoHble BHICOKOMOJIEKYJIISIpHbIe coeinHeHus. [lepBruHas, BTOpUYHAst M TPETHYHAs CTPYKTypa OelKOB. XUMHUYECKHUE
' CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIUsl, KAYECTBEHHbBIE PEAKITNN Ha OCJIKU
5 BBICOKOMOJIEKYIISIpDHBIE COETMHEHUSI
OCHOBHBIE TIOHATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEJUHEHHW: MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
5.1 MOJINMEPU3ALUH, CPENHAS MOJIEKyJIspHas Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHUH —

MOoJIMMEpHU3alA Y NTOJUKOHACHCAIIUA




59 DKcrepuMeHTAIbHbIE METO/Ibl U3yUEHUs BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHUE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX

BOJIOKOH, INIACTMACC, Kay4yKoB. I1oilydeHre CHHTETUYECKOr0 Kay4yKa U pe3UHBI
11 KJIACC
Koxa IIpoBepsieMblil 3JIEMEHT COePKAHUS
1 Teopernyeckre OCHOBbI XUMUH

XUMHYECKUH 31eMeHT. ATOM. SIIpo aroma, U30TONBlL. DJIEKTPOHHAsE 000JI04Ka. DHEPreTUYeCKHe YPOBHH, IOJYPOBHU. ATOMHBIE

11 opbutanu, S-, p-, d-anemenTsl. OCOOEHHOCTH pacHpeeeH s JICKTPOHOB MO0 OPOMTAISAM B aTOMax 3JICMEHTOB IMEPBBIX YETHIPEX
eproJIOB. DJIEKTPOHHAsI KOH(PUTYpalys aTOMOB
[Tepuoaunueckuii 3axoH u [leproguueckast cucremMa xumuueckux snemeHToB [[.J. MenneneeBa. CBsi3b NepHOJUYECKOIO 3aKOHA U

12 [lepnonnueckoii cucteMbl XuMudeckux 3eMeHToB J.M. MenaeneeBa ¢ COBpeMEHHOM TeOpuel CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUsI CBOMCTB XMMMYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIIOKHBIX BELIECTB MO TpyIIaM U NEpPUOAAM.
3HauEHHUE EPUOINYECKOr0 3aKOHA B Pa3BUTHUU HAYKH
Crpoenue BemiecTBa. XHMMUYECKas CBA3b. BHIbl XMMHUYECKOH CBsI3M (KOBaJ€HTHas HEMOJSpHAs M TIOJIApHas, HOHHA,

1.3 MeTaymndeckast). VIoHbl: KaTHOHBI U aHMOHBI. MeXaHnu3Mbl 00pa30BaHusl KOBAJIEGHTHOW XUMUYECKOU CBS3H (OOMEHHBIN U JTOHOPHO-
aKIenTopHbIii). BomopoaHast cBsi3b

14 BaneHTHOCTB. DneKTpooTpULIaTeNbHOCTh. CTENeHb OKUCIEHUS
BemecTBa MOJIEKYISIPHOTO M HEMOJEKYJIAPHOTO CTPOEHMS. 3aKOH ITOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPHUCTANIMYECKUX

1.5 peméroK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIAa KpUCTaIMUecKor pemérku. [lonstie o aucnepcHbix cuctemax. Mctunnsie u
KOJUIOUIHBIE pacTBOPBL. MaccoBas 10JIs BEILECTBA B PACTBOpE

1.6 Knaccugukaius Heopranndeckux coeinHeHnii. HoMeHknaTrypa HeOpraHn4ecKux BelecTB

17 Xumnueckas peakuus. Kimaccupukanuss XUMHUECKUX PEaKIMiA B HEOPTaHMYECKOM M OpraHWYeCKOM XUMHUH. 3aKOH COXpPaHEHHS
Macchl BEIIECTB, 3aKOH COXPAaHEHHMsI M IPEBPALICHUS] SHEPTUH NTPU XMMHUYECKUX PEAKIUAX

1.8 CKOpPOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (haKTOPOB

19 OO6parumbie peakiuu. XUMUYecKoe paBHOBecue. DakTOpHI, BIUSIONIME HA COCTOSHUE XUMHUYECKOro paBHoBecws. [Ipunmum Jle
[laTense

110 OnekrponuTHyeckas nuccounanys. CuiabHble U crnadbie 31eKTposuThl. Cpena BOJHBIX pacTBOPOB BEIIECTB: KHCJas, HEHTpaibHasl,
niesgoyHas. Peakiyy HOHHOTO oOMeHa




1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKun

2 Heoprannueckas xuMust
Hemeramnbl. [lonmoxkenne HemeramioB B Ilepumoamdeckoit cucreMe Xxumuueckux siemeHToB J[.M. MenpgeneeBa u 0COOEHHOCTH

2.1 cTpoeHus: aromMoB. Du3MYecKre CBOWCTBA HEMETAIUIOB. AIIOTPOIMS HEMETaUIOB (HA MpUMeEpe KUciaopoja, cepbl, docdopa u
yriiepoJia)

29 XVWMHUYECKUE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJOTeHOB, cepbl, a30Ta, gocdopa, yriepoaa W KPEeMHHS) U UX COCIUHCHHMA
(OKCHI0B, KUCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOJIHBIX coequHeHuid). [IpuMeHeHne BaKHEHIITMX HEMETAJIJIOB M X COCTMHCHUI
Mertamnbl. [Tonoxxenune metamioB B [lepuonnueckoii cucteme xumuueckux anemeHToB [[.1. MenneneeBa. OCOOCHHOCTH CTPOSHUS

2.3 JIEKTPOHHBIX 000JI0UEK aTOMOB MeTa/uIoB. O0mme pusndeckue cBolicTBa MeTauioB. CIUTaBbl METALIOB. DIEKTPOXUMHUYCSCKUN PSIJT
HanpsHKEHUH METAIIIIOB

24 XHUMHYECKUE CBOWCTBA BAXHEHIUX METAUIOB (HATPUMU, KaJIHMH, KaJdbllMid, MarHul, aJlOMHHHUH, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX
coenuHeHni. O01muMe crocoObl MoJydYeHust MeTaJIoB. [IpuMeHeHne METaJUTOB B OBITY U TEXHHUKE

2.5 ['eneTnyeckasi CBSI3b HEOPTraHWYECKUX BEUIECTB, MPUHAIICKAITNX K PA3JIMYHBIM KJlaccaM

3 XUMUS U )KU3HDb

31 Poabp xumunm B oOecrieueHHH 3KOJIOTHYECKOM, BHGPFGTHHGCVKOfI U TIUIIEBON 0€30MacHOCTH, pa3BUTHH MeAWIUHBL [loHaTHEe O
Hay4HbIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU
[TpencraBienust 06 00X HAYYHBIX MPUHIIUIAX TPOMBIIUICHHOTO MOJTYYSHHs BaKHEHIIINX BelIecTB. YenoBeKk B MUPE BEUIECTB U

3.2 MaTepHaJIOB: BaXXHEHIIINE CTPOUTEIIbHBIC MaTEpPHaNbl, KOHCTPYKIIMOHHBIE MaTepUaibl, KpACKH, CTEKJIO, KepaMUKa, MaTepUaIbl JIst
DJIGKTPOHHKHU, HAHOMATEePUAJIbl, OPraHuYeCKHe U MUHEPAIbHbIE YI00peHHUs

33 XuMHUs W 3I0pOBbE 4YENIOBEKA: TpaBUia WCIOJIB30BAaHUS JIEKAPCTBEHHBIX MpErapaToB, MpaBuja OE30MaCHOTO HCIOJIb30BAHUS

npenapaToB OBITOBOM XUMHUU B MOBCETHEBHON KU3HH




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOTI'O ITPOLECCA
OBS3ATEJBHBIE YUYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

Xuwmus. 10 ximace. I'abpuensa O.C., Octpoymos W.I'., CrankoB C.A. «MzmatensctBo «IIpocsemenuey, 2023.
Xumust. 11 knacc. IM'abpuensa O.C., Octpoymos W.I'., CnankoB C.A. «U3natensctBo «IIpocsemenuey, 2023.
METOJUYECKHUE MATEPHUAJIbBI JIUISA YUUTEJIA

Mertomnueckoe mocobue.10-11 xknace O.C.I'abpuensaa, 2024.

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://foxford.ru/teacher-dashboard



