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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMHUH Ha ypOBHE CpeaHEero olmiero odopa3zoBanusi pazpadoraHa Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit ®@enepauumn», TpeOOBaHUI K pe3yabraTaM OCBOCHHUsS (eaepalibHONW 00pa30BaTeIbHOM HPOTrpaMMbl CPEIHEro OOILIEro
obpaszoBanus (POIT COQO), mpencraBieHHbIXx B DemepanbHOM TOCyaapcTBEHHOM oOpasoBarenbHoM craHgapre COO, ¢ yuérom Konuenmun
IpernojaBaHus y4eOHOro mpeamera « XumMus» B 00pazoBaresbHbIX opranuzanusax Poccuiickoit denepaiyy, peanusyrommx OCHOBHbIE 00pa3oBaTebHbIC
OporpaMMbl, U OCHOBHBIX MojoxeHui «CTparteruu pa3Butusi Bocmutanusi B Poccuiickoit ®enepanmu Ha nepuon go 2025 roma» (Pacmopsbkenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).npuka3a muHHCTepcTBa TpocBemieHus Poccuiickoit @eneparmu  «O6 yTBepkaeHnn DenepanbHOR
OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMBbl cpeiHero oomero oopazoanus» ot 18 mas 2023 roga Ne 371

OCHOBY MOAXO/IOB K pa3padOTKe MpOrpaMMbl O XHUMHH, K ONpPENeIeHUI0 o0IIel cTpaTeruy 0O0yueHHsl, BOCIUTAHUS U Pa3BUTHUS, O0yYaIOLIHXCS
cpenctBamu yueOHoro mpeamera «Xumus» ana 10-11 kimaccoB Ha 06a30BOM YpOBHE COCTaBWIM KoHIenTyanbHble mojoxkeHus ®I'OC COO o
B3aUMOOOYCIIOBICHHOCTH LIEJIeH, COlEpKaHMs, Pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

Xumnueckoe 00pa3oBaHHE, IIOJy4aeMO€ BBITYCKHMKaMU 0O0I1e00pa30BaTeNbHON OpraHM3alluy, SBISETCS HEOThEMJIEMOHW 4YacThlO HX
obpa3oBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIMM JTAllOM pEaM3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LIEJIOCTHOM cHCTEMEe XMMHYECKOro oOpa3oBaHUs. DTH LIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB HPUPOAbI, (POPMUPOBaHMS MHMPOBO33pEHHs U OOIIeH
KyJIBTYpBl UEJOBEKAa, a TaKKe OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3IOpOBBIO M TPUPOTHOW cpene. Peanmmsyercss XUMHYECKOe
oOpa3oBaHue 00yyaroIMXCsS HAa YPOBHE CpPEAHEro oO0Iero oOpa3oBaHMs CPEACTBaMH Y4eOHOro mpeamera «XHMHUA», COAEpKaHUE U TOCTPOCHHE
KOTOPOTO ONpeAEICHbl B MPOTrpaMMe MO0 XMMHUHU C yYETOM cnenr(uKd HayKH XUMUH, €€ 3Ha4eHUs B MO3HAHUM MPHUPOABI U B MAT€PHAIBHON KU3HU
o01ecTBa, a Takke ¢ yuyéToM OOIIMX Lieled M MPUHIMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE CHCTEMBbl CpEeHEro oO0Iiero oopa3oBaHUs B
Poccuiickont @enepanuy.

XUMHSI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK UTpaeT 0COOyIO pojib B COBPEMEHHOI LIMBMWIM3ALMHU, B CO3aHUU HOBOW 0a3bl MaTepHaIbHON
Kyl1b6Typbl. OHa BHOCHT CBOHM BKJIaJ B (JOPMHUPOBAHHE PAIIOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE IIEIOCTHOTO TPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €JIMHCTBE HMPUPOJBI U YeJoBeKa, KOTopoe (OpMHUpPYETCs B XMMHUHM Ha OCHOBE IOHMMAHHs BELIECTBEHHOI'O COCTaBa OKPYXAIOLIETO MHUPA,
OCO3HAHUS B3aUMOCBSI3H MEX/y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU OOJIACTSIMHA IPUMEHEHUS.

TecHo B3auMOAEHCTBYsI C IpYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS cTaja HEOThEMJIEMON YacTbi0O MUPOBOI KYJIBTyphl, HEOOXOAUMBIM YCIOBUEM
YCIICUTHOTO TPY/Aa U KU3HHU KKIO0Tro WwieHa odmecTBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HJaTeIbHasl, KaKk Hayka BEICOKMX TEXHOJIOTHA HaIlpaBieHa Ha
peleHe ro0albHBIX MPO0JIeM YCTOWYMBOTO pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM, IHEPTeTUUECKON, MUILIEBOM, 3KOJIOTMUECKON O€30MaCHOCTH U OXPaHbl
3JIOPOBBAI.

B cootBeTcTBUM ¢ OOIMMYU IETISIMH U NPUHIUIIAMU CPEJHEr0 00miero oopa3oBaHus conepxanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIid
YPOBEHb H3yUYCHHS) OPHEHTHPOBAHO IMPEUMYIIECTBCHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaroIIUXCs, HEOOXOMUMYI0 WM Uil BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHEHTHPOB, YCIEIIHOTO BKIIOYEHHS B KH3Hb COLUMYMA, MPOIODKEHHS OOpa3oBaHUS B Pa3IMUYHBIX OONACTSIX, HE CBA3AHHBIX
HEMOCPEACTBEHHO C XUMUEH.

CocrapnsouMMu npeamera «XuMus» sBISOTCS 0a30Bble Kypehl — «Opranuueckas xuMus» u «OO01as 1 HeopraHuueckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BO# HAyKH: CHCTEMa 3HAHUH 110 HEOPraHUYECKOW XUMHHK (C BKIIOUEHHEM 3HAHUN U3 00IIeit
XMMUH) U OpraHudecKod XxuMun. GopMUpoBaHKe TaHHON CHCTEMbl 3HAHUI NPU W3YyYCHUU NPEJMETa 00eCIeYrBACT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOI000pa3usi BELIECTB HA OCHOBE OOIIMX MMOHATUH, 3aKOHOB ¥ TEOPUI XMMHUHU.



CrpykTypa conepxaHus KypcoB — «OpraHndeckass XxuMusi» U «OOIas U HeOpraHuveckas XuMus» cGopMHUpOBaHa B MpOrpamMMme MO XUMHU Ha
OCHOBE CHCTEMHOTI'O IMOJX0Ja K M3YYEHHIO Y4eOHOro marepuajia U OOyCJIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha OMpEAESIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUU CTPOCHHUS OPraHUYECKHUX
COEIMHEHHUH, a TaKXKe Ha YpOBHE CTEPEOXMMUYECKMX M 3JIEKTPOHHBIX IMPEACTaBICHUH O cTpoeHHM BemiecTB. CBeleHUs 00 HM3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PAa3BUTUU — OT YIJIEBOJOPOAOB JIO CIIOKHBIX OMOJIOTMYECKHM aKTHBHBIX COCIUHEHUH. B Kypce opraHmdeckoil XUMHM MOJYyHYarOT
pa3Butre chopMUpPOBaHHBIE HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus NEpBOHAYAIbHBIE MPEACTABICHUS O XUMHUUECKOH CBA3M, KJIacCU(PUKAINOHHBIX
IIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOEHUS, O XUMHUECKOM pEaKInH.

Iloxg HOBBIM yITIOM 3peHHs B IpeaMere «XHMHUs» 0a30BOro ypoBHS paccMaTpUBAETCs M3YYEHHBIH Ha YPOBHE OCHOBHOIO OOIEro o0pa3oBaHMs
TEOPETUYECKUI MaTepuai U (HaKTOIOTHYECKHE CBEIEHHs O BEIECTBaX U XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Imas 1 HeopraHHYecKas
XUMHUS» 00y4aroIUMCsl MPEJOCTaBISIeTC BO3MOKHOCTh OCO3HATh 3HAYEHUE NMEPUOJUUYECKOrO 3aKOHA € OOLIETEOPETHYECKUX M METONOJIOTHYECKHX
MO3HULIUH, TTy0Ke TOHATHh UCTOPUYECKOEe U3MEHEHHE (DYHKIIMI 3TOr0 3aKOHa — OT 00001Iaromei 10 OOBICHSIOMEH 1 TPOTHOZUPYIOLIEH.

EnuHas cuctema 3HaHMM O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOEHHMHM, CBOMCTBAX M NMPUMEHEHMH, & TAKKE O XMMHUYECKHMX PeakIHsIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX NMpoTeKaHus jaomnonHsercs B Kypcax 10 u 11 xmaccoB sneMeHTaMH COAEp)KaHUs, UMEIOIIUMH KYJIbTYPOJIOTHYECKUNA |
MPUKIAJAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHMMAaHMIO B3aMMOCBSA3M XMMHUHU C IPYTUMHU HayKaMH, pacKpblBaloT €€ pojb B MO3HABATENLHONW U
MIPAKTUYECKON JESITENIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHIO YBAXKEHUS K MPOLECCYy TBOpYECTBA B 00JacCTH TEOPUM M IMPAKTHUYECKHUX
NPUIOKEHUH XUMHM, IOMOTAIOT BBIYCKHUKY OPHUEHTHUPOBAThCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IpoOJieMax, CBS3aHHBIX C XUMMEH,
KPUTUYECKH OCMBICIIMBATh HMH(OpPMAIMIO W TMPHUMEHATh €€ Ui TOMOJHEHUS 3HAHWH, PpEIICHUS WHTEIUICKTYaJbHBIX M JKCIIEPHUMEHTAIBHBIX
HCCIIeIOBaTeNbCKUX 3a4ad. B menom comepxkaHue ydeOHOro mpeaMera «XHMHUS» J@HHOTO YPOBHSI M3Y4YEHHUS OpPUEHTHPOBAaHO Ha (opMupoBaHue y
O0YyJaromMXcsi MHPOBO33PEHUYECKOW OCHOBBI IS TOHUMaHWs (UIOCOPCKUX WIEH, TaKUX Kak: MaTepualbHOE EIMHCTBO HEOPTaHUYECKOrOo |
OpPraHUYeCcKOro MHpa, 0OyCIOBICHHOCTh CBOMCTB BEILECTB UX COCTAaBOM U CTPOEHHEM, MO3HABAEMOCTb NMPHUPOJHBIX SIBICHUM MyTEM 3KCIIEpUMEHTa U
peIIeH s IPOTUBOPEYNI MEXKTy HOBBIMU (PaKTaMU U TEOPETUUECKUMU TPEATIOCHUIKAMH, OCO3HAHUE POJIH XHMHUHU B PELICHUH SKOJIOTHUECKUX MPOoOIieM, a
TaKke MpobJieM cOepeXeHUsI FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHMs HOBBIX TEXHOJIOTMH U MaTepuasoB.

B mutane pemienus 3agad BOCIUTAHUS, Pa3BUTHUS U COLUAIM3ALMKM OOYYaIOUIUXCS MPUHATHIE MPOrpaMMOIl MO XUMHUHU MOAXOABI K ONpeAeICHUI0
COZIEp)KaHUsI M IMOCTPOCHHUS NpeaAMeTa IMpelyCMaTpuBalOT (OPMUPOBAHME YHHBEPCAJbHBIX YUEOHBIX ACUCTBUIl, MMEIOIMX 0a30BO€ 3HAYCHHE IS
pa3IMYHBIX BHJIOB JAESITEIBHOCTH. pelleHHus MpoOieM, IMOHCKa, aHaiu3a U o0paboTku uHOpManuM, HEOOXOMUMBIX JUIs NPUOOPETEHHs OIbITa
MIPAKTUYECKOM U MCCIIEeI0BATENILCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B ITO3HAHUU XUMHUH.

B npaktuke npenopaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs, TaK U Ha YpPOBHE CpeaHero olmiero obpa3oBaHusi, MpH
OIIpEJICIEHUH COIEPIKATENIbHOW XapaKTEPUCTHKH LeJIel M3Y4YeHHUs MpeIMeTa HalpaBieHHEM MEePBOCTENEHHON 3HAYMMOCTH TPaJULMOHHO MPU3HAETCS
(bopMHpOBaHUE OCHOB XMMHUYECKOM HayKH Kak OO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON NEATENIbHOCTH YENIOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHpPOBOH KyIbTypbl. C METOIMYECKOM TOYKH 3pEHHs] TaKOM IMOJXOA K OMNPEACTICHUIO LeNled H3Y4YeHUs NpeAMeTa SBIISETCS BIIOJIHE
OIPABJIaHHBIM.

CoracHO JIaHHOMW TOUKE 3PCHUS TVIABHBIMU IISJISIMH M3YYCHUS TpenmeTa « Xumus» Ha 6a3oBoM ypoBHe (10 —11 i1.) siBisitoTCS:

e (opMHpPOBaHUE CUCTEMbl XUMHUYECKHUX 3HAaHUH KaK Ba)KHEHIIEeH COCTaBIAIONICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOIl Jiexar
KJIIOYEBBIE MOHATHS, (PyHAaMEHTaJbHbIE 3aKOHBl U TEOPUM XHMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W NMOHHMMAHUE CYHUIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJIEHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS,

e (opMHUpPOBaHUE U PA3BUTHUE MPEICTABICHUI O HayYHBIX METOAAX MO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIUNA, HEOOXOAUMBIX AJIsi IPHOOpETeHUs
YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SBJICHUN, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTHYECKON U MOBCEIHEBHOM JKU3HH,

® Da3BUTHE YMEHHI U CIOCOOOB JIEATENFHOCTH, CBA3aHHBIX ¢ HAONIONEHUEM U OOBSICHEHHEM XUMHMUYECKOTO SKCIIEPUMEHTA, COOMIOAEHNEM MTPABUI
0e30macHOTO OOpaIIeHHS C BEIIECTBAMHU.



Hapsiny ¢ aTuM, copeprkarelibHas XapaKTepUCTUKA LIeIed M 33j1a4 U3y4YeHUs MpeAMeTa B NporpaMMe MO XMMHH YTOYHEHa M CKOPPEKTHPOBAaHA B
COOTBETCTBUH C HOBBIMH NPUOPUTETAMHU B CHUCTEME CperHero oomiero oopa3oBanusi. CeromHs B NpeNnofgaBaHUU XUMHUHM B OOJBINCH CTENEHH OTHAETCS
IPENOYTeHHEe NPAKTUYECKOW KOMIIOHEHTE COAEp)KaHus OOy4eHHUs, OpUEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKA 0011€00pa3oBaTeIbHON
OpraHM3aluH, BIAJICIONIETO He HAOOPOM 3HAHMH, a PYHKIIMOHAIBHONW IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO TTOMYYECHUS 3HAHUN U
NPUMEHEHHS UX B PEaJIbHOM KU3HU JIUIsl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsI3M ¢ 3TUM NIpH M3yYEeHUH MTpeaMeTa «XUMUSI» JOMUHHUPYIOIIEe 3HaUeHHE MTPHOOPETAIOT TAKHME [ENN U 3a/1a9H, KaK:

ajanTanys oOy4aroUIUXcsl K yCJIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHpa, (OPMUPOBAHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOW K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY IPUHATHIO TPAaMOTHBIX PEUICHWI B KOHKPETHBIX J>KU3HEHHBIX CHTYaIHSX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM,

(bopMmupoBaHNe y OOYYaIOIIUXCsl KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIOIIMX YHUBEpPCAJIbHOE 3HAUCHUE JUIS PA3IMYHBIX BHIOB
NeSITETLHOCTH. PELIeHUs] MpoOieM, MOWCKa, aHajau3a U 0o0paboTKH MH(OpMAIMH, HEOOXOIUMBIX IS NMPUOOPETEHHs OIbITa ACSITEIbHOCTH, KOTOpas
3aHMMaeT BaXHOE MECTO B IIO3HAHMM XHMHH, a TakKe IS OLEHKH C IMO3HMIHUH SKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIMSHHS BELIECTB U
XMMHUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE IIO3HABATENbHBIX HHTEPECOB, HHTEIJICKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEH OOyYaroIUXCs: CHOCOOHOCTH CaMOCTOSTEIBHO
npuoOpeTaTs HOBbIE 3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH, UCIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUU
IS TIOMCKA M aHaJIM3a yu4eOHON M HayYHO-TIOMYIISIPHON HHPOPMAIIMK XUMUYIECKOTO COJICpIKaHHS;

(dbopMHpOBaHUE M Pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHHUS, HAOIIOAAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOCHHO HEOOXOIMMBI, B YHACTHOCTH, TIPH TUIAHUPOBAHWHU M TIPOBEJCHUHN XMMUYECKOTO SKCIIEPUMEHTA,

BOCTIMTaHUE y oOydaromuxcsi yOeKIEHHOCTH B TYMaHHUCTUYECKOM HAIPAaBICHHOCTH XUMHH, €€ BAKHOW POJH B PEIICHUH TIIO0ATBHBIX MPOOIeM
PalMOHAIBHOTO MTPUPOIOTIOIH30BaHMS, MOTIOTHEHHS YHEPreTUYECKUX PECYpPCOB U COXPAHEHHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe’KHOTO OTHOWICHHS K MIPUPOJIE U CBOEMY 3J0POBBIO, a TAK)KE MPHOOPETEHHUS OIBITA UCIIOIH30BAHUS MOTYYCHHBIX 3HAHUHA JUTS TIPUHSITHS TPaMOTHBIX
pELICHUI B CUTYaIHsX, CBA3aHHBIX C XUMUUECKUMH SIBIICHUSMHU.

B yueOHOM mutaHe cpemHero oomero oOpa3oBaHus IpenaMeT «XUMUsL» 0a30BOTO YPOBHS BXOAHMT B COCTaB MPEAMETHOH oOmactu «EcTecTBEHHO-
Hay4YHbIEC IPEAMETBHI».

OOm1ee yrco 9acoB, OTBEAEHHBIX TSl H3yYECHUSI XUMUH, Ha 0a30BOM YPOBHE CpeHero o0Iero oopazoBanus, coctasisieT 68 wacos: B 10 kimacce —
34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca (1 yac B Heneno).



COLEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTuyeckne 0CHOBbI OPraHUYeCKOl XUMHH

IIpenMeT opraHm4eckoll XHMMHHU: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUEHUE B IIOJYUYEHUM HOBBIX BEIIECTB M MaTrepuayioB. Teopus CTpOEHUs
oprannueckux coeauHeHuit A. M. bymiepoBa, e€ ocHoBHble monOXkeHUA. CTpyKTypHbIe (OpPMYNIbl OpPraHMYECKHUX BelecTB. lomonorus, uzomepus.
XrMHYeCKas CBA3b B OPraHUYECKUX COENUHEHUAX — OJUHAPHBIE U KPaTHBIE CBSI3U.

[MpencraBnenue o KIacCUPUKAIMKE OPraHUYECKUX BeliecTB. HoMeHKIaTypa OpraHn4ecKuX COeIUHEHHI (CHCTeMaTniecKas) U TPUBUAIIbHBIC Ha3BaHUSI
BKHEUIIMNX MPEICTABUTEIIEN KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMEHTaIbHBIE METO/ABl M3YYEHUS BEIIECTB M UX MPEBpAIlCHUN: O3HAKOMIJIEHHE C 00pa3llaMHd OpPraHMYeCKUX BEIIECTB M MaTepuajaMH Ha UX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OPraHHMYECKHUX BEIIECTB, HAOJIIOJCHHUE M OIMUCAHHE IEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUIO OPTraHUYECKUX
BEILIECTB MPU HarpeBaHuu (IUIaBjicHUE, OOYIIMBAHUE U TOPEHHE).

Yriesonoponst

AJIKaHBI. COCTaB M CTPOCHHE, TOMOJOTUYECKHUH psif. MeTaH u 3TaH — MPOCTEHIIME TPEICTaBUTENIN AJIKAHOB: (PU3NUYECKUE U XUMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHHs] ¥ TOPEHHS), HAaXOKICHUE B TIPUPOJIC, TOJIyYCHNUE U IPUMEHECHUE.

AJIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTUYECKUHU psif. DTUJICH U MPONUJIEH — MPOCTeHIlne MpeACTaBUTENN alKeHOB: (DU3MUECKHEe U XUMHUYECKHEe
CBOMCTBa (peaKLUy TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIPATAIIMY, OKHCIICHUS U TIOJIMMEPHU3AIINH), TOJyYCHUE U IIPUMCHEHUE.

Ankaauensl: Oyrtamuen-1,3 u merwnOyramuen-1,3: crTpoeHue, BakHeHIMe XUMHYECKHe CBOicTBa (peakius mnonumepusaimu). llomydeHue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUUECKUH psll. ALIETUIICH — IPOCTEHIINIA TPEICTaBUTENh AIKUHOB. COCTaB, CTPOEHUE, PU3NUEeCKUe
Y XMMHUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHHS, TaJOTCHUPOBAHMUS, THIPATALUK, TOPEHHUS), IOJTy4YCHHE U IPUMCHEHHE.

Apenbl. Bensoit: cocras, cTpoenue, GpuU3NUECKUe U XUMHUYECKHE CBOWCTBA (PEaKIMU TaJOreHHPOBAHKS W HUTPOBAHMS), MOJyYCHUE U TIPUMEHCHHE.
Tonyon: cocmae, cmpoenue, uzuveckue u xumudeckue ceoticmea (peakyuu 2anioeeHuposanust U HUMPOBAHUsL), NOTyHeHue U npumeHeHue. TOKCUYIHOCTD
apeHoB. [ eHeTnyecKas CBA3b MEX/y YINIEBOAOPOAAMH, IPUHAMICKAIINUMH K Pa3IUYHBIM KJIacCaM.

[IpuponHbIe UCTOUYHHKH YTIeBOAOponoB. [Ipuponuslit ra3 u nomytHeie HedTsiHbIE ra3el. Hedth u e€ npoucxoxkaenue. CriocoOs! nmepepaboTku HEPTH:
HeperoHKa, KPeKHHT (TepMUYECKUH, KaTaJuTHIECKuit), muponau3. [IpoaykTel epepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIIH
yTOJIb ¥ POIYKTHI €r0 MepepadOTKHU.

OKcIepUMEeHTalIbHbIe METOJIbl M3YYEHHUS BEIEeCTB W UX IPEBpAIIeHUI. O3HAKOMJIEHHE ¢ 00pa3llaMu IUIaCTMAcC, KaydyKOB M PE3HHBI, KOJUIEKIIMU
«HepTp» u «¥Yromb», MOAETUPOBAHUE MOJIEKYN YIJIEBOJOPOJIOB U TaIOT€HONPOU3BOJHBIX, MPOBEJECHUE MNPAKTUYECKOW pabOThI: MOJyY€HUE JTUJIEHA U
W3YUYEHUE €TI0 CBOWCTB.

Pacuéranie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMUYECKON peakiuu (Macchl, 00béMa, KOJTHMYECTBA UCXOTHOTO BENIECTBA MIIM MPOJYKTa PEAKIMH 10 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MIIM MPOITYKTOB PEAKIIUH).

Kucnoponconepaxamue opranudeckue coeJuHEHHA




[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON M JTAHOJ. CTPOEHHE, (pU3MYEeCKHe W XMMHYECKHE CBOMCTBA (peakIMd C aKTUBHBIMH METaJlIaMH,
raJIoOreHOBOJIOPOJIaMH, TOPEHUE), TPUMEHEHUE. BOIOPOIHBIE CBA3M MEXKy MOJIEKYJIaMH CITUPTOB. J[eficTBHEe MeTaHOoJIa M ATaHOJIA Ha OPraHU3M YeJIOBeKa.

MHOTr0aToOMHBIE CITUPTHI. DTUIICHIIIMKOJIb M TIIHIEPUH: CTPOCHHUE, (PU3NUECKHE U XMMHUYECKUE CBOMCTBA (B3aMMO/ICHCTBHIE CO IIETOYHBIMHA METAJUTaAMH,
KaueCTBEHHAsI PEaKIUs HAa MHOTOaTOMHBIC CIIUPTHI). JlelicTBHe Ha OpraHu3M YejoBeka. [IpiMeHeHne MIHIepUHA U STUIICHITUKOIS.

deHOJI: CTPOCHUE MOJICKYJIBI, (PU3NUYECKUEe U XUMHYECKHE CBOMCTBA. TOKCHYHOCTD (eHoma. [Ipumenenue denoa.

Anpaerunsl U kemorsl. DopManbIeru, aneTaabIerua: CTpoeHue, GU3NUSCKUE U XUMHUYCCKHE CBOMCTBA (peakiMU OKHCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIUH), TOJYYCHUE U IIPUMEHEHUE.

OIHOOCHOBHBIE TpeeNibHbIC KapOOHOBBIC KUCIOThI. MypaBbUHAS M YKCYCHAsl KHCJIOTBI: CTPOCHHUE, (GU3MUYCCKHE U XMMHUYECKUE CBOWMCTBA (CBOMCTBA,
o0Imye s Kjlacca KUCIIOT, Peakuusl STepu(HKalyM), NodydeHHe W npuMeHeHue. CTeapuHOBas W OJICMHOBAs KUCIOTHI KaK MPEACTaBUTENIM BBICIIUX
KapOOHOBBIX KHCJIOT. MbLIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, KX MOIOIIIEE ICHCTBHUE.

CnoxHble 3(Upbl Kak TNPOU3BOAHBIC KapOOHOBBIX KHCIOT. [maponus cioxHbX 3¢upoB. Kupbl. ['mapomus xupos. IlpuMeHeHHE XHUPOB.
buonoruyeckas posb )KHAPOB.

VYreBoabl: cocTaB, KiIacCU(HKAIMs YIIEBOAOB (MOHO-, AHM- W TONMCaxapuibl). [JIOK03a — MPOCTEWNIMHA MOHOCAXapua. OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (pU3MUYECKHE M XHMHUYECKHe CcBoWcTBa (B3ammopeiictue ¢ ruapokcuaom meau(ll), okwciaenne amMMuadnsiM pactBopoMm okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHUE TJIFOKO3bI), HAXOXK/ICHHE B IIPUPOJIE, IPUMEHEHUE, Ononorndeckas poib. @orocunres. @pykro3a Kak H30Mep TIIOKO3bI.

Kpaxman u neiniroio3a Kak npupojHbie noaumepbl. CTpoeHHe Kpaxmalia U HeJUTI03bl. DU3HUeCKUe U XMMHUYECKHEe CBOWCTBA KpaxMaia (THIpOJIu3,
KaueCTBEHHAsI PEAKLUsI C HOJIOM).

DKCHEepUMEHTALHBIC METO/IbI U3YUYCHHUS BEIECCTB M UX MPEBPAILCHUI: MPOBEICHNE, HAOIIONCHHE U OMMCAHNE JIEMOHCTPAIIMOHHBIX OMBITOB. FTOPEHHE
CIIMPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX cUPTOB (OKucieHue Tanona okcuaoM meau(ll)), MHOroatoMHbIX CIMPTOB (B3aMMOACHCTBHE IIMICPUHA C
rugpokcugom meau(ll)), anpaernaos (okucieHne aMMuadHbIM pacTBopoM okcua cepedpa(l) u ruapoxcuaom meau(ll), B3anmomelicTBIE Kpaxmaja ¢ HOIOM),
IIPOBEJICHUE NTPAKTUUECKON padOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

PacuétHbie 3amaum.

Bpruncnenus o ypaBHEHHIO XMMUYECKON peakiuu (Macchbl, 00béMa, KOJTHMYECTBA UCXOTHOTO BEIIECTBA WIIM MPOJYKTa PEaKIMH 110 U3BECTHBIM Macce,
00bEMY, KOJTMUYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB MIIM MPOILYKTOB PEAKIIUH).

A3oTcozepkalue OpraHuueCcKue COCANHEHUSI.

AMMHOKHCIIOTBI Kak aM(pOTepHbIC OpraHHYecKHe CcoenuHeHus. DHU3MUecKHe W XUMHYECKHE CBOMCTBA aMHUHOKHCIOT (HAa TpUMepe IVIMIIUHA).
buonornyeckoe 3HaueHNE aMUHOKHCIIOT. [1enTHIbL.

Benku kak MpUpOIHBIE BHICOKOMOJIEKY/SIPHBIC COeIMHEHMs. [lepBUYHAs, BTOPUYHAS U TPETUYHAS CTPYKTypa OeiKoB. XMMHUUYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, JIICHATYpallUsl, KAYeCTBCHHBIC PEaKIIMU Ha OCJIKH.

OKCHeprUMEHTAIbHbIE METOIbI M3YUeHHs BEIIECTB U MX MPEBPALICHUII: HAOMIOACHHE U OTNHMCaHHEe JEMOHCTPAIIMOHHBIX OIBITOB. JACHATypanusi OelKoB
IPU HATPEBAaHUH, [IBETHBIC PEAKIIUHU OCITKOB.

BbIcOKOMOJIEKY JISIPHBIE COeTHHEHHS

OCHOBHBIC TOHATUS XMMHH BBICOKOMOJICKY/SIPHBIX COCIMHECHHUII: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENCHb MOJMMEPH3AIUH, CPEIHSISI
MoJeKyisipHast Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH — MOTMMEPU3AIHS U TTOJTUKOHICHCAITHSL.

DKCHEepUMEHTANIbHBIC METO/bl M3YYCHHsI BEIISCTB M WX MPEBPALICHUII: O3HAKOMIICHHE C 00pa3laMu MPUPOTHBIX M HCKYCCTBEHHBIX BOJOKOH,
I1acTMace, Kay4JyKoB.

MexrnpeaMeTHbIe CBSI3H.



Peanuzanms MeXNpeaMeTHBIX CBA3eH INpU HM3yYeHHH opraHuueckod xumum B 10 Kimacce oCyIIecTBIsieTCS uepe3 HCHONB30BaHUE KakK OOIIMX
C€CTCCTBCHHO-HAYYHBIX HOH?ITI/II>’I, TaK 1 HOHHTI/II\/JI, SABIAIOMUXCA CUCTCMHBIMU JJI OTACIBbHBIX IMIPEAMETOB €CTCCTBCHHO-HAYYHOI'O LIUKIJIA.

OOmue ecTrecTBeHHO-HAy4HbIC TOHATHS. SBJICHUE, HAYYHBIH (DAaKT, THIOTE3a, 3aKOH, TEOPHs, aHAJH3, CHHTE3, KIacCU(PHKAIHS, TePHOJHYHOCTb,
HaOJFoIeHNe, N3MEpEHNe, SKCIICPIMEHT, MOICTHPOBaHHE.

®dusnka: Marepusi, SHEPruUsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTHUECKIIH YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSHUE BEIECTBA,
@Hanecm/le BCJIMYHMHBI U CAUHULIBI UX U3MCPCHUS.

buonorus: xierka, opranusm, ouocdepa, oOMeH BeliecTB B opranu3me, (OTOCUHTE3, OMOJOTMYECKN aKTUBHBIC BemiecTBa (OCIKH, YIIIeBOIbI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, OJIIE3HBIE UCKOMIAEMBIE, TOTLTBO, PECYPCHI.

Texuomorns: MUIICBBIC IMMPOAYKTEI, OCHOBEI PAllMOHAJIBHOI'O IMUTAaHWA, MOIOIIUE CPEACTBA, JICKAPCTBCHHBIC M KOCMETHUYCCKHUC IPEIaparhbl, MaTCpraJibl
U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XMMHUU

XuMHUECKUH 3JIeMeHT. AToM. SIIpo aroMa, M30TOMBL. DJIEKTPOHHAss 000JI04Ka. DHEPreTHUCCKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTaiy, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeiesieHus] JCKTPOHOB IO OpOMTAIsIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX IMEPUOMOB. DJEKTPOHHAS KOHUTyparus
aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux anemeHToB J[. Y. MenaeneeBa. CBsa3b nepuoanydeckoro 3akoHa u Ilepuonnueckoit
cucTeMbl XMMH4Yeckux sjeMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOM TEOpHUEH CTPOCHHS arOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX U CJIOKHBIX BEIIESCTB 10 I'PYIIaM U IepruojaM. 3HaUeHUE IEPHUOUICCKOTO 3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemecTBa. XUMHUECKas CBA3b. BHIbI XMMHUYECKOM CBS3HM (KOBaJCHTHAS HEMOJSpHAS M IOJIAPHAs, HOHHAs, MeTajindeckas). MexaHUu3MbI
00pa30BaHuss KOBAJEHTHOW XHUMHUYCCKON CBs3M (OOMEHHBIA W JOHOPHO-aKLENTOPHBIH). Bomopomnas cBs3b. BalneHTHOCTB. DIEKTPOOTPUIATEIHHOCTS.
Crenenb okuciIeHns. MOHBI. KaTHOHBI U aHUOHEI.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BelleCTBAa. THIbI KPUCTAINIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOICTBA BEIIIECTB OT TUIA KPUCTAJIMYECKON PEIIETKH.

[TonsiTe 0 nucnepcHbIX cucTeMax. ICTUHHBIE U KOJIJIOMAHBIE pacTBOPBI. MaccoBas 10151 BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HoMeHkmaTypa HeOpraHMYeCKHX BeIlecTB. |eHeTudeckas CBsI3b HEOPraHMYEeCKUX BEIIECTB,
MPUHAAISKAIUX K PA3ITMYHBIM KIIACCaM.

Xumunyeckas peakuus. Kinaccupukanyus XuMUYeCKUX peakifii B HEOPraHMYECKOM M OpraHMYeCKOM XUMHUU. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAILECHHS SJHEPTUU IPU XUMUYECKHUX PEAKIIHUIX.

CkopocTh peakiui, e€ 3aBUCHMOCTb OT pa3Nu4HbIX (hakTopoB. OOpaTuMblie peakiuu. XuMudeckoe paBHoBecHe. DaKTOphI, BIUSIONIUE HA COCTOSTHUE
xuMu4deckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponutuyeckas guccounanus. CunbHble U ciaadbie neKTponuThl. Cpea BOAHBIX PACTBOPOB BEIECTB: KHUCTas, HEUTpaibHas, [IeT0uHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUY.

DKCcrepuMEHTaTbHBIE METOIBI 3YUYCHHUSI BEIIECTB U UX MPEBpPAICHUI: TeMoHcTpalus Tabnui «llepuoandeckast cucteMa XUMHYECKUX deMeHToB /1.
N. MenzeneeBa», u3yueHHe MOJCICH KPUCTAIMUECKUAX PEHIETOK, HAOJIONCHUE M OMUCAHKWE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHue



MEPOKCHUIA BOAOPOAA B MPUCYTCTBUU KaTaJIM3aTOpa, OMPEICIICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOILBI YHUBEPCAIBHOIO HHANKATOPA, PEAKIIMA HOHHOTO
oOMeHa), MPOBEICHHE MPAKTHUECKON paboThl «BiustHue pa3nudHbIX PaKTOPOB HA CKOPOCTh XUMHUUYCCKON PEaKIIUi».

Pacuéranie 3amaun.

PacuéTpl Mo ypaBHEHHSIM XUMHUYECKHUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUYETHI, pACUEThl C MCHOJIB30BAHHEM MOHATHS «MaccoBas JOJISI
BEILIECTBAY.

Heopranuueckass xumust

Hemeramner. Tlonoxxenne HemetamuioB B [lepuomnueckoit cucreme xumudeckux anemeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOCHUSI aTOMOB.
dusryecKkre CBOMCTBA HEMETAILIOB. AJUTOTPOIUS HEMETaTOB (Ha mpuMepe KKCaoposa, cepsl, pocdopa u yrmepona).

XUMHUECKHAE CBONCTBA BAXKHCHIIMX HEMETa/utoB (TajoreHoB, cephl, a3ora, ¢ocdopa, yriaepoaa W KPEeMHHS) M HX COCAWHCHHH (OKCHIOB,
KHCJIOPOCOACPIKAIIMX KUCIIOT, BOAOPOIHBIX COCTUHEHHUI).

[IprMeHeHne BaKHENUIIINX HEMETAJJIOB U UX COCIMHEHUN.

Meramnnsl. [lonoxenne meramioB B Ilepuonnyeckoii cucteme xumudeckux snemeHToB J[. M. MenaeneeBa. OcoO€HHOCTH CTPOEHHUS AJIEKTPOHHBIX
06o0s04ek aToMoB MeTaJiioB. O0mue pusndeckrue cBoricTBa MeTaoB. CIIJIaBbl METAJUIOB. DJIEKTPOXUMHYECKUN PSi/I HAPSHKEHUH METAJIIOB.

XUMHUECKHE CBOMCTBA BAKHEHUIIIMX METAJUIOB (HATPHA, KaJIMii, KaIbIUH, MAarHUH, aIFOMUHUHN, IUHK, XPOM, JKEJI1€30, MEJIb) M UX COCIMHEHUI.

O61mue crocoObl mosrydyeHus: MeTaioB. [I[pumMeHeHre MeTaioB B OBITY U TEXHUKE.

DKCrepuMEHTaIbHBIE METO/Ibl U3YUEHHsI BEIIECTB U UX MPEBPALICHUI: N3yUeHHEe KOJIEKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIJIOB, pELIeHUE
9KCIIEPUMEHTAJIbHBIX 3a/iad, HAOJIOJICHHUEC M OIHMCAaHHE JICMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aUMOICHCTBHE THAPOKCHIA ATIOMHHHUS C
pacTBOpaMH KUCJIOT U IeJI0UEH, Ka4eCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIIOB).

Pacuérnble 3a1aun.

Pacuétbl Macchl BemiecTBa UM 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00BEMY OHOTO U3 YYAaCTBYIOIIMUX B PEAKIIUU BEIIECTB,
pacuéthl Macchl (00bEMa, KOJMUECTBA BEIISCTBA) MPOAYKTOB PEAKIMU, €CIH OHO U3 BEIIECCTB UMEET MPHUMECH.

XuMus  )KU3Hb

Ponp xuMum B oOecniedeHUH 3KOJIOTHYECKOM, IHEPreTHYecKOW U MHILNEBOM 0e30MacHOCTH, pa3BUTHM MeAUIMHBI. [IoHSATHE O HAayuyHBIX METOIax
MIO3HAHUS BEIIECTB U XMMUYECKUX PEAKLIHL.

[IpencraBneHust 06 0OIIMX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MOTYYeHHs BaKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpUaJIOB. BAKHEWIINE CTPOUTEIbHBIE Marepuajibl, KOHCTPYKLIMOHHBIE Marepuajibl, KPACKH, CTEKIIO, KEepaMHUKa,
MaTepuabl AJis JIEKTPOHUKH, HAaHOMaTepuaibl, OpfaHUYECKUe U MUHEpaIbHbIE yI00pEHUsI.

XuMHSL U 3[J0POBbE UEIOBEKA: MpaBWJIa MCIOJIB30BaHUS JIEKAPCTBEHHBIX MPENapaToB, IMpaBuiia OE30MACHOTO MCIIOJIB30BAaHUSI MPENapaToB OBITOBOM
XUMUU B TOBCETHEBHOMN KU3HHU.

MexnpeMeTHbIE CBA3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3€H MPU H3yuyeHUH 00IIel U HeopraHudeckoil Xumun B 11 kiacce ocymiecTBiseTcs Yepe3 UCIOIb30BaHNe KaK 00X
€CTECTBEHHO-HAYYHbIX MOHATUM, TaK U MIOHATUM, SBJISIOMIMXCSA CUCTEMHBIMHU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT' O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TIOHATHS: HAyYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHANIU3, CUHTE3, Ki1accudukaius, mepuognIHOCTh, HaOIIONEHHE,
JKCIIEPUMEHT, MOJAEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, SHEpPrus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HMOH, HW30TOI, PaJUOAKTHUBHOCTb, MOJIEKYJA, DHEPIETUUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, (PM3MUECKHIE BETUYUHBI U €IMHULIBI KX U3MEPEHHS], CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocUcTeMa, buocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepabl, TOpHBbIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTIUBO, PECYPCHI.



TexHoornsa. XuMudecKas IMPOMBINUICHHOCTD, METAJLUTYPIUd, IPOU3BOACTBO CTPOUTCIIbHBIX MaTCPUAJIOB, CEIBCKOXO3SMCTBCHHOE IMMPON3BOACTBO,
MUIIeBast MPOMBIIIIICHHOCTD, (bapMaHCBTI/I‘ICCKaSI MPOMBINIJICHHOCTD, MPOU3BOACTBO KOCMETHUYCCKHUX ITPCIAapaToB, MPOU3BOACTBO KOHCTPYKIIHMOHHBIX
MaTcpualioB, JICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHWH HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'oC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaraM OCBOCHHUS OOyYarOIIMMHUCS TMPOrpaMM CpPEIHEro ooIiero ooOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM U MPEAMETHbIM). HaydHO-MeTOqMYecKoil OCHOBOW Uil pa3pabOTKU TUIAHHPYEMBIX PEe3yJbTaTOB OCBOCHHS IMPOTPaMM CPEIHEro OOIIero
00pa30BaHMsI SABISETCS CUCTEMHO-ACSTETPHOCTHBIM MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-IESATENLHOCTHBIM MOAXOAOM B CTPYKTYpE€ JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS INpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHuMsl BBIICICHBI CIEIYIOIIHE COCTABIISIONIUE!

0CO3HaHHUE 00yYarOIUMHUCS POCCUNHCKON IPaXK1aHCKON HIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPE/ICIICHUIO,

HaJINYME MOTUBALUH K O0Y4EHHIO;

HEJICHAMPABJICHHOC PA3BUTHC BHYTPCHHHUX Y6C)KI[CHPII>'I JIMYHOCTH Ha OCHOBEC KJIKOYCBBIX HCHHOCTeﬁ 1 UCTOPUICCKUX TpaI[I/ILII/Iﬁ 63.3OBOI>'I HayKu XUMHU,

TOTOBHOCTB U CIIOCOOHOCTH O0YYaIOIIMXCSI PYKOBOACTBOBATHCS B CBOCH AEATEILHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, PUCYIIUMHU LIEIOCTHON
CHCTEME XUMHUUECKOro 00pa3oBaHus,

HaJIMYUE MPaBOCO3HAHMUS SKOJIOTUYECKON KYIBTYPBI U CIIOCOOHOCTH CTABUTH 1€ U CTPOUTD )KU3HCHHBIE TUIAHBI.

JImuHOCTHBIC PE3YyIbTaThl OCBOCHUA NPCIMETA «XUMUI» JOCTHUI'alOTCAd B €JUHCTBEC y‘ICGHOﬁ M BOCIIMTATEIIHHOMN ACATCIIBHOCTH B COOTBCTCTBHHU C
I'YMaHUCTUYECKUMH, COLIHOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH U HJI€AJIaMH POCCHHICKOTO I'PayKIaHCKOTO O0IIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH U IIpaBUJIaMU IMOBCIACHUA, CHOCO6CTByIOH_[I/IMI/I mnmponeccamMm CaMOIIO3HaHUsA, CaMOPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHHUA JINYHOCTU 06y‘-IaIOH_[I/IXC$I.

JINYHOCTHBIE pPE3YAbTaThl OCBOCHUS NpeaMeTa «XHMHUS» OTPakaroT C(OPMHPOBAHHOCTH OIBITA IMO3HABATEIBHOW W MPAKTUYECKOH JAESTEIbHOCTH
06yan0H11/1xc51 1o pcajindalliu IMPUHATBIX B O6H.I€CTB€ LIGHHOCTGI?I, B TOM 4YMUCJIC B YaCTH.

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

0CO3HAHUS 00YYAIOMIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IPABOIOPSAKY;

IPE/ICTABICHNS O COIIMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpHCCKOfI ACATCIBHOCTU IIPpU CO3JaHUU y‘-Ie6HBIX IMPOCKTOB, PCHICHUHA y‘~I€6HI)IX M IIO3HABAaTCJIBbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKUX IKCIICPUMEHTOB,;

CIOCOOHOCTH IOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY U apIyMEHTHI JPYTUX MPU aHAJIN3€ Pa3INYHBIX BHIOB YI€OHOH NeATENbHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMSI

HEHHOCTHOT'O OTHOMICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICOUIO OTEe4YECTBEHHOM XUMUU,

YBaXKEHHUsI K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHM U MPAKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYyKH €CTh Pe3yJabTaT
JJINTECIIbHBIX Ha6HIOH€HHfI, KPOMOTIIMBBIX OKCIICPUMCHTAJBHBIX ITOUCKOB, ITIOCTOAHHOI'O TPpyAdad y‘IéHI)IX u HpaKTI/IKOB;

MHTEpeca U M03HABATENIbHBIX MOTHUBOB B MOJIyYE€HHH U MOCIEAYIOIIEM aHaIM3e HHPOPMALIUN O NEePeIOBbIX JOCTH)KEHHUSIX COBPEMEHHON OT€YeCTBEHHOM
XUMHH,

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O TIOBCJICHUS,



CHOCO6HOCTI/I OICHUBATb CUTyalluU, CBA3AHHBIC C XUMHWYCCKUMU SABJICHUAMH, WU IPUHUMATHL OCO3HAHHBIC PCIICHHA, OPHUCHTHPYACH HAa MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILICHUBATH CcBOE MOBCACHUE U NIOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HO3I/IHI/II\/JI HPAaBCTBCHHBIX U IMPABOBLIX HOPM W OCO3HAHUC HOCJ'IGI[CTBI/Iﬁ ITUX
MOCTYIIKOB;

4) popMupoBaHHUs KYJIbTYPHI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 370pOBOro M 0e30macHOro obpasa >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHOMY (DH3UYECKOMY H
MICUXMYECKOMY 3JI0POBBIO;

COOJTFOZICHHS TTPABUIT OE€30ITACHOTO OOPAIIIEHUS C BEIICCTBAMHE B OBITY, IOBCEIHEBHOM JKU3HH U B TPYIOBOM IS TEIBHOCTH,

IIOHUMAaHH HEHHOCTHU NpaBUJI HHANBUAYAJIBHOTO U KOJUICKTUBHOI'O 6G3OHaCHOFO IMMOBCACHUS B CUTyallUAX, YIPOXKAIOIINX 3J0POBBIO U )KU3HU HIO}Ieﬁ;

OCO3HAHUS MOCIICACTBUIA M HEPUATHUS BPETHBIX MPUBBIUEK (YIIOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTHBHOW KOMIICTEHTHOCTH B Y4€OHO-HUCCIIEI0BATEIbCKON IEATEIBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTHUX BUAAX JACSATEIbHOCTH,

YCTAHOBKH Ha aKTHBHOE YYacCTHE B PEIICHUH MMPAKTHYECKUX 3a/1a4 COI[MAIbHOM HAIPaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIBI);

MHTEpeca K MPaKTHUECKOMY U3yUEHHIO MPO(eccuil pa3nuyHoro pojaa, B TOM 4YHCJIe Ha OCHOBE MIPUMEHEHHS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBOKCHHUS K TPYY, JIOIAM TPYy/Aa U pe3yjibTaTaM TPYIOBOU JAeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBUIYATIbHOM TpaeKkTopuu o0pa3oBaHus, Oyayiiel mpodeccuu u peaau3aii cOOCTBEHHbIX )KU3HEHHBIX IJIAHOB
C Y4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA,;

6) 3K0JOrH4ecKOro BOCIMTAHMS

9KOJIOTUYECKH 11€7€CO00Pa3HOr0 OTHOMICHHS K MMPUPO/IE, KaK HCTOUYHHKY CYIIECTBOBAHHMS )KH3HH Ha 3eMIIE;

IIOHUMAaHUs FJIO6aJIBHOF0 XapaKTepa 3KOJIOTMYCCKUX HpO6HCM, BJIMAHUSA DKOHOMHUYCCKUX NPOLCCCOB HA COCTOAHUC HpHpOI[HOﬁ u COHHaJIbHOﬁ CpCI[LI;

0CO3HAHHUS HEOOXOAMMOCTH HCIIOIB30BAHMS JOCTHKEHUH XUMHH JIJIS1 PELICHUS BOIPOCOB PAIIMOHAILHOTO IIPUPOIOIIOIE30BAHHS;

aKTUBHOTO HEMPUATHS ICHCTBUH, NMPUHOCAIIMX BpPEZ OKpYXKArolled MPHPOAHON cpeae, yMEHHs MPOTHO3UPOBATH HEOIAroNpHUATHBIE SKOJOTHYECKUE
MOCJICICTBUS TPEANPUHUMACMBIX AEHCTBUI U IPEIOTBPAIIATh UX;

HaJIn4usad Pas3sBUTOTO ISKOJOrMYCCKOIO0 MBIIIJICHUA, DKOJIOTUYCCKOU KYJIBbTYpPBI, OIIbITa ACATCIBHOCTHU SKOJIOTHY€eCKOMI HaIpaBJICHHOCTH, YMCHUA
PYKOBOJCTBOBAaTbCS MMH B IIO3HABATEILHOM, KOMMYHHUKATHBHOM M COIMAJBHOM IMPaKTHKE, CIIOCOOHOCTH M YMEHHS AKTHBHO MPOTHBOCTOATH HIEOIOTHH
xeMmodooum;

7) IEHHOCTH HAYYHOT0 MO3HAHUS :

c(hopMHUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U OOLIECTBEHHON MIPAKTHUKHY,

MOHUMAHUSI CIEM(DUKA XUMHHA KaK HayKH, OCO3HAaHUS €€ poid B (OPMHUPOBAHUM PALMOHAILHOIO HAYYHOTO MBIIIICHUS, CO3JAHUHU IIEJIOCTHOTO
NpEaACTaBJICHUA 06 OKpYyXXaromeM MHUPEC KaK O CAUHCTBE MPUPOALI U YCJIOBCKA, B MO3HAHUNU TTPHUPOIHBIX 3aKOHOMCpHOCTCfI " pCIICHUU HpO6HCM COXpPaHCHUA
MPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTU XUMHH JJII COBPEMEHHOM LMBMIIM3ALMU: B €€ TYMaHHUCTHUYECKOW HANpaBICHHOCTH U BaXXHOW pOJIM B CO3JIaHUU
HOBOW 0a3bl MarepualbHON KyJIbTYphI, PEIICHUN II00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BHUTHS YEIOBEUECTBA — CHIPHEBOM, PHEPrEeTUYECKOW, MHIIEBOW U
9KOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, OOECIEUYEHUU YCJIOBHMM YCHEIIHOTO TPyla M 3KOJOTMYECKH KOM(OPTHOM KU3HM KaXKIOTo 4JieHa
o01ecTBa;

eCTeCTBeHHO'HaquOﬁ FpaMOTHOCTI/I: IMOHUMAaHHA CYITHOCTU METOHOB IMO3HAHMSA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAyKax, CHOCO6HOCTI/I HCIIOJIB30BAaTh
MOoJTydaeMble 3HaHHs [UIS aHaiu3a W OOBSICHCHHS SBJICHHH OKPY)KAIOIIEr0 MHUpPa W MPOUCXOMAIINX B HEM H3MCHEHH, YMCHHUS JejgaTh 0OOCHOBaHHBIC
3aK/IIOYCHUS Ha OCHOBC HAYYHBIX q)aKTOB N UMCIOIUXCA JaHHBIX C LEJIBIO MMOJIYUYCHUSA JOCTOBEPHBIX BEIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCITOIb30BAThH XMMHUYECKUE 3HAHUS [T PEIICHHs POOJIEM B PEaTbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpEeCca K TIO3HAHUIO M UCCIIEI0BATENLCKOM IS TENLHOCTH;



TOTOBHOCTH ¥ CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO, K AKTUBHOMY TTOJIyYE€HHIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBHUH C
KHU3HEHHBIMU TIOTPEOHOCTAMY;
MHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3IMYHbIX cdepax npodhecCHoHaTbHOMN NesITeTHHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yabTaThl OCBOEHHS Y4eOHOT0 MpeaMeTa « XUMHU» Ha YPOBHE CpelIHero o0Iiero o0pa3oBaHus BKIIOYAIOT:

3HAQYUMbIC IS (OPMHUPOBAHHMS MHPOBO33PEHHS OOYYAIOMIMXCA MEKIUCIUILUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAOIIHe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHENU(UKY METONOB MMO3HAHHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (Marepws, BEIECTBO, SHEPTUs, SBICHHE,
MpoIiecc, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHNE, HAOIIONCHHE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHUE);

YHHUBEpCaJIbHbIC y4eOHbIC aeicTBUS (MO3HABaTebHbIC, KOMMYHHMKAaTHBHBIC, PETYISATHBHBIC), oOecneunBaromue (GopMupoBaHue (GyHKIIHMOHAILHOW
TPaMOTHOCTH M COITMATbHON KOMIETSHIIMHA 00YYaIOIINXCS,

CIIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJbHBIC Y4eOHBIC IEWCTBUS B
MO3HABATENFHOM U COLIMAILHOM MPAKTHKE.

MertanpeaMeTHbIE Pe3yAbTaThl OTPAXAIOT OBJAJCHHE YHHUBEPCAIbHBIMH YY€OHBIMH [MO3HABATENHHBIMH, KOMMYHUKATHBHBIMA U PETYISITHBHBIMU
JIEUCTBUSIMU.

OBi1aleHHe YHUBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU

1) 6a30BbI€ JJOrHYECKHeE TeCTBHUS

CaMOCTOSITENIBHO (POPMYITHPOBATH M AKTYaIU3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh,

OTIPEIETIATH 1EH IeITSIIbHOCTH, 3a/1aBasi MapaMeTPhl M KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTD PE3YJbTaThl AEATEILHOCTH C TIOCTABICHHBIMH IICIISIMH,

KCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICISTH XapaKTepHbIE MMPU3HAKU MTOHSATUN U YCTAHABIMBATH UX B3aUMOCBSI3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHME TIOHATHS JJIsI OOBSICHEHUS OTJEIBHBIX (DAaKTOB U SIBJICHUH,

BBIOMpATh OCHOBAHUS U KPUTEPUU JJIs KJIACCU(UKAIINY BEIICCTB M XUMHUYECKUX PEAKITHii;

yCTaHABJIMBaTh MPUYNHHO-CIIC/ICTBEHHBIC CBSI3U MEXIY M3YyUaeMbIMH SIBJICHUSIMU;

CTPOWTH JIOTUYCCKUE PACCYXKICHHs (MHAYKTHBHBIC, /EAYKTHBHbBIC, [0 AHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMaTPUBACMbIX
SIBJICHUSX, (POPMYITMPOBATH BBIBOIBI M 3aKITIOUCHUS;

MPUMEHSTh B TPOLECCE MO3HAHMS, HCIOIb3yeMble B XMMHUH CHMBOJMYECKHE (3HAKOBBIC) MOJEIH, MPEOOPa30BBIBATH MOJCIbHBIC MPEACTABICHHUS —
XMMHAYECKHH 3HaK (CHMBOI) 3JIEMEHTa, XUMHYECKas (opMyIia, ypaBHEHHE XMMUYECKOH peaKIMy — MPH PEMICHUH YYeOHBIX MMO3HABATEIBHBIX U MPAKTHYECKUX
3a/1a4, MPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC MPEICTABIICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMBbIX BEIIECTB U XUMUUECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE TeHCTBHA:

BJIa/IETh OCHOBAMH METOJ/IOB HAyYHOT'O TTO3HAHUS BEIIECTB M XUMHUECKUX PEaKIUH;

(dhopMynHpoBaTh LIETH U 3aJa4d UCCIIEOBAHMUS, UCTIOIB30BaTh MOCTABICHHBIE H CAMOCTOSTENLHO C(HOPMYIHPOBAaHHBIE BOMPOCHI B KAUE€CTBE HHCTPYMEHTA
TO3HAHMS M OCHOBBI JJI1 (POPMUPOBAHUS THIIOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

BJIaJIETh HABBIKAMHU CAMOCTOSATEIHHOTO IIAHUPOBAHUS U MPOBEICHHS YUEHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHs HAOMIONATh 32 XOAOM
MPOIIECCa, CAMOCTOSTEIIBHO IMTPOTHO3UPOBATH €T0 PE3YJIbTaT, POPMYTUPOBATH 00OOIICHHUS U BHIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yIHTaTOB UCCIICIOBAHNS,
COCTaBJIATH 00OCHOBAHHBII OTUET O MPOAENaHHON padoTe;

MpUOOpeTaTh OMBIT YUSHUYECKON MCCIIEIOBATENILCKON U MPOCKTHON JESITEIHHOCTH, TIPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY TTOUCKY
METOJIOB PEIICHMS IPAKTUUECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMUHbIX METO/IOB MTO3HAHMUS.

3) padora ¢ undopmaIueii:

OPUCHTUPOBATHLCS B PA3JIMYHBIX UCTOUHUKAX MH(popMalmy (HaydHO-TIOMYJIIPHAS JIMTeparypa XUMUYECKOTO COJICPKAaHUs, CIIPABOYHBIC TIOCOOHS, PECypPChI
WuTepHera), aHaTM3UPOBaTh HHPOPMALIUIO PA3IMIHBIX BUI0B M (DOPM MPEACTABICHUS, KPUTHUCCKHU OICHUBATH €€ J0CTOBEPHOCTh U HEPOTHBOPEUHNBOCTD,



(bopMyTUpOBaTh 3aMpoChl M MPUMEHSTHh PAa3TUYHBIE METOABI MpPHU MOMCKE M 0TOOpe MH(OpMAIK, HEOOXOAMMOM i BBINOJHEHHS Y4YeOHBIX 3a1ad
OIPEAEIEHHOTO TUIIA,

nproOpeTaTh ONBIT HCIIOIH30BaHUS MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENFHO BBIOMPATh ONTHMANIBHYIO (HOPMY TIpeICTaBIeHUS HHPOPMALUHK (CXeMBbl, FpaUKH, AUarpaMMbl, TAOIHIbI, PUCYHKH H IPyTHE);

UCIIOJIb30BaTh HAy4YHBIH $3bIK B KAyeCTBE CpPEACTBA MPH padoTe ¢ XUMHUYECKOW HH(pOpPMAIMel: MPUMEHATh MEKIpeAMETHbIe ((pu3udecKre u
MaTeMaTHYeCcKKe) 3HAKH U CUMBOJIBI, (OpMYJIbl, a00peBUaTypbl, HOMCHKJIATYPY;

WCTIOJB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CHMBOIIMYECKIE CPEIICTBA HATIISTHOCTH.

Osi1aieHHe YHMBePCAJIbHBIMM KOMMYHUKATUBHBIMH /1€ICTBHSIMH

3a71aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl B XOA€ HAJOra W/WiM IMCKYCCHH, BBICKA3blBaTh HICH, (POPMYIHPOBATH CBOU MPEATIOKCHHS
OTHOCHTEJILHO BBITIOJTHEHUS MPEJIOKEHHON 3a/1auu;

BBICTyIIaTh C NPE3EHTALMEN pe3yIbTaTOB IIO3HABATEIbHON JAEATEIBHOCTH, IOJIYUYEHHBIX CAMOCTOSTEIBbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIpU
BBINIOJTHEHUH XUMHUYECKOI'O SKCIIEPUMEHTA, MPAKTU4YEeCKOH padOThl MO MCCIEIOBAHUIO CBOMCTB H3y4YaeMbIX BEIIECTB, peaju3alud y4eOHOro IMpOeKTa u
(bopMynTupOBaTh BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUH ITyTEM COITIACOBAHUS MO3ULIMHI B X0/1€ 00CYXJIEHHUS 1 OOMEHA MHEHUSIMHU.

Ogi1ajeHHe YHHBEPCAJAbHbIMH PeryJIsiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITEJIBHO IIJIaHUPOBAaTh M OCYLIECTBIIATH CBOIO IIO3HABATEIbHYIO JESATEIBHOCTH, ONpEAeisas €€ el M 3aJaud, KOHTPOJIUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEJIaraéMblii aNropuT™M JEHCTBMHA IpH BBINOJIHEHUH YYEOHBIX M HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh HaunOoiee
3¢ deKTUBHBIN cIOCO0 UX peleHHs ¢ yYETOM NOTYUYEeHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKHUX PEaKLUsX;

OCYHIECTBIIATE CAMOKOHTPOJIb CBOEH ACSATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLCHKU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTHbIe pe3yabTaThl 0CBOEHHS Kypca «Oprannyeckasi XMuMHSI» OTPAKAIOT:

c(hOopMHUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHH B MO3HAHUU SIBJICHUN MPUPOJIBI,
B (DOPMHUPOBAHUY MBIIIICHUSA U KYIBTYPBl JIMYHOCTH, €€ (PYHKUMOHAIBHON IPaMOTHOCTH, HEOOXOMUMOM JJIsl PeHIeHUs] MPAKTHUECKUX 3a/1a4 U SKOJIOTUYECKH
000CHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO M IMIPUPOIHON cpejie;

BJIQJICHUE CHCTEMOH XMMHYECKHX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOMIME MOHATHS (XMMHYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
aroma, MOJICKYJIa, BaJICHTHOCTb, JICKTPOOTPHIIATEIEHOCTh, XUMUYECKasl CBA3b, CTPYKTypHas ¢hopmMyia (pa3BEpHyTas U COKpamEHHAas), MOJIb, MOJISIpHAsT Macca,
MOJISIpHBIA 00BEM, YITIEpOIHBIN CKeNeT, (PyHKIMOHANbHAs TPy, paJuKa, H30MepHs, H30Mepbl, TOMOJIOTHUECKUI PSJl, TOMOJIOTH, YITIEBOAOPO/IbI, KUCIOPO U
a30TCOMICPIKAIIME COCTUHEHHs, MOHOMEp, IMOJHUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHUS); TCOPHH M 3aKOHBI (TEOpHsS CTPOCHHS
opranndeckux BemecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHIA SI3bIK XMMHUH; MHPOBO33PEHYCCKHE 3HAHMS,
JeKalie B OCHOBE MOHUMAaHHUS NMPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOIOTHYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U
0€30MaCHOM HCIOJIb30BaHUH BKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MMPAKTHYECKOM JIEATEIIbHOCTH YEJI0BEKa,

c(hOopMHUPOBAaHHOCTh YMEHUHN BBIABIATH XapaKTepHbIE MPU3HAKN MOHATUN, YCTaHABIMBAaTh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOUINE MOHSITHS
IIPY OIIMCAHUM COCTaBa, CTPOEHMSI U NIPEBPALLEHUI OPraHNYECKUX COECANHEHNUN;

c(OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS MOJICKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO)
(GopMysT OpraHMYECKHX BEIIECTB W ypPaBHEHWH XWMHYECKHX pPEaKIWH, M3TOTaBIMBAaTh MOJIEIH MOJIEKYI OPTaHWYECKHUX BEUIECTB JUIS HWIUIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;



C(l)OpMPIpOBaHHOCTB YMGHI/Iﬁ YCTaHaBJIUBATb MPHUHAIJIC)KHOCTL M3YYCHHBIX OPraHUMYCCKHUX BCHICCTB IO HMX COCTAaBy U CTPOCHUIO K OHpGIIGJIéHHOMy
kiaccy/rpymnne coenuHeHuid (YIIeBOIOpPOAbI, KUCIOPOA M A30TCOACPIKAILIME COCIMHEHHUS, BBHICOKOMOJICKYJSIPHBIC COCIUHEHHMs), JaBaTh MM Ha3BaHHs MO
cucrematnyeckoir Homenkiarype (IUPAC), a Takke NMpUBOIUTH TPUBHAILHBIC HAa3BaHUsI OTICIBHBIX OPraHWYECKUX BeUIeCTB (ITHIICH, MPOIMWIICH, alleTUIICH,
STUJICHIJIMKONb, IIMLEPHH, (eHon, dopManbIerus, aueTaublerijl, MypaBbUHas KUCIIOTA, YKCYCHas KHUCJIOTa, OJEMHOBAas KHCJIOTAa, CTeapuHOBas KHUCIOTA,
III0K032, (DpyKTO3a, Kpaxmall, HeJUTI003a, IINIHH);

C(OPMHUPOBAHHOCTH YMEHHSI ONPEICIISTh BUIbI XUMHYESCKOM CBSI3U B OPraHHUYESCKHUX COCANHEHUSX (OMMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IIPUMEHSITh MOJI0KEHUS TEOPUU CTPOEHUS opraHnyeckux BemecTB A. M. Bytneposa i 00bscHEHUs! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHs MacChl BEILIECTB,;

c(hopMUPOBAaHHOCTh YMEHUI XapaKTepPHU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE U XUMUUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PAa3IMUYHBIX KJIACCOB
OpraHMYecKHX BemecTB (MeTaH, 9TaH, dTUJICH, IPONMJICH, alleTHIeH, OyraaueH-1,3, metunOyraauen-1,3, 6eH307, METaHOI, STaHOJ, STHJICHIJIMKONb, TIUIEPHH,
(eHou, ameTanbpIeru, MypaBbUHAs M YKCYCHasi KUCJIOTHI, TIIFOKO3a, KpaxMall, eJUTI0NI03a, aMHHOYKCYCHasI KUCJIO0Ta), WUTIOCTPHPOBATh TEHETHUECKYIO CBS3b
MEXly HUMH YpaBHEHHSIMH COOTBETCTBYIOLINX XUMHUECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HMCTOYHHKH YIJIEBOJOPOTHOIO ChIpbsi (He(Th, MPHPOAHBIA Tra3, yrojib), CIOCOOBI MX TepepabOTKU U
MPaKTUYeCKOe MPUMEHEHHE MPOAYKTOB IepepadboTKy;

C(OPMHPOBAHHOCTH YMEHHI NPOBOAUTH BBIYHCICHHS 10 XMMUYECKHM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA MM IPOIYKTa
pEaKIny 1Mo U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB HIIH MPOAYKTOB PEaKIIHH);

c(OpMUPOBAaHHOCTh YMEHHUI BIIAIETh CHCTEMOM 3HaHNI 00 OCHOBHBIX METOAAX HAyYHOTO ITO3HAHUS, UCIIOIb3YEMbIX B XMMUH IPH U3YYCHUH BEUICCTB U
XMUMUYECKHUX sBJICHUN (HAaOJIIONEHUE, U3MEPEHHUE, SKCIICPUMEHT, MOJICIIMPOBAHKE), UCIIOIb30BaTh CUCTEMHbBIC XUMHUCCKUAE 3HAHUS JIJISl TIPUHSTUS PEIICHHUIA B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U MX NIPHUMEHECHUEM,;

c(hOpMHUPOBAHHOCTH YMEHUI COOJIIOATH MTPaBHiIa MOJIb30BAaHUS XUMHUUECKON MOCYI0H U J1a00opaTOpHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBHiia 00palieHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMH IO BBIIIOJTHEHHIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB,;

c(OPMUPOBAHHOCTh YMEHHI TNIAHUPOBATH M BHIMOJIHATH XUMUYCCKHUI SKCIIEPUMEHT (IpEBpallleHHs OPraHUYECKUX BEIIECTB IPU HAIPEBaHUH, TIOJTyYCHHUE
ITUJICHAa M W3y4YECHHE ero CBOWCTB, KaYECTBEHHBIC PEAKIMU OPraHMYECKUX BEIICCTB, JCHATYpalHs OCJNKOB NP HArPeBaHHHU, LBETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUHM C TMpaBWJIaMH TEXHHKH O€30MacHOCTH NpU OOpalleHWH C BellecTBaMH U Ja0OpaTOpHBIM OOOPYIOBAaHHEM, IPEACTABIATH PE3YIbTATHI
XMMHUYECKOTO KCIIEpUMEHTa B (hopMe 3amrcu ypaBHEHHI COOTBETCTBYIONINX PEaKIMi U (POPMYIIMPOBATH BEIBOJIBI HA OCHOBE ATHUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMALMIO, MOJYYaeMyK0 M3 Pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
urpopmarmu, HTEpHET U qpyrux);

c(OpMUPOBAHHOCTh YMEHHH COOJIONATH MPAaBUIIA KOJIOTMYECKH IeIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM NEATEIFHOCTH B IETSX COXPAHEHUS
CBOETO 3/I0POBBSI U OKPY’KAaroOIIeH NPUPOIAHON Cpelbl, OCO3HABATh OMACHOCTh BO3/ICHCTBUS HA JKUBBIC OPraHU3MBI ONPECIEHHBIX OPraHMYECKUX BEIIECTB,
ITIOHUMas CMBICJI ITOKAa3aTeiIsd HI[K, MOSACHATH Ha IMpUMEpax CII0COOBI YMCHBIICHUA U NPCAOTBPAIICHNA UX BPCIHOTO BOB[IefICTBI/ISI Ha OpraHusm YCJIOBCKAQ,

JUIs O0yYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0OPOBbSI: YMEHHE NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHUS BEIECTB U
XUMHNYECKUX ﬂBHeHHﬁ;

JUISL CIIETIBIX M cIa0OBUIAIIMX OOydYaroOLIMXCs: YMEHUE HCIOJIb30BaTh pelbe(HO-TOUEUHYI0 cucTeMy oOo3HaueHuil JI. Bpaiing i 3anucu XumMuueckux

bopmy.



11 KJIACC

IIpenmeTHbIe pe3yabTaThl 0CBOCHHS Kypca «O01as 1 HeOPraHu4ecKasi XHMHS» 0TPAKaIOT:

c(hopMHUPOBAHHOCTH NPEACTABICHUN: O XUMHUUECKOM COCTaBIISAIONIEH €CTeCTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SIBJICHUM MPUPO/IBI,
B (DOPMHUPOBAHUY MBIIIICHUSA U KYIbTYPbl JIMYHOCTH, €€ (PYHKLUMOHAIBHON IPaMOTHOCTH, HEOOXOMUMOM JJIsl peIIeHUs] MPAKTHUECKUX 3a/1ad U 3KOJIOTHYECKH
000CHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U IMIPUPOIHON cpejie;

BIIJICHUE CHUCTEMOW XHMMHUUYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAlOIIUE IOHATHS (XMMHUYECKUI 3JEeMEHT, aroMm, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOUTANIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIM 00BEM, BaJIEGHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIIECHUS, XUMHUEcKasl CBS3b
(koBasieHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAsS), KPUCTAJLUTMUECKas PEIIETKA, TUIBl XUMHYECKHX PEaKIUi, pacTBOp, DJICKTPOJIUTHI, HEIICKTPOJIHTHI,
ANIEKTPOJUTHYECKAS JTUCCOIMAIUS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKON pPEaKiliH, XMMHYECKOE PABHOBECHE); TEOPHU U 3aKOHBI (TEOpHs
JJIEKTPOJIUTUYECKON TUCCONMALY, Iepuoandeckuil 3akoH 1. 1. MenneneeBa, 3aKkOH COXpaHEHHUSI MAacChl BEILIECTB, 3aKOH COXPAaHEHHUs U IIPEBPALLCHUSA YHEPTUH
IpU XUMHYECKUAX PEaKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMMHH, MUPOBO33PECHUCCKHE 3HAHMS, JISKALINE B OCHOBE MMOHMUMAHUS NPHYMHHOCTU H
CHUCTEMHOCTH XHMMYECKUX SBJICHUH, (aKTOJIOTMUYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, IOJIYYEHHH U OE30MaCHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHNYECKUX BELIECTB B OBITY M MPAKTHUUYECKOH IEATEILHOCTH YEI0BEKa,

c(hOpMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIC MPU3HAKM MOHITUN, YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS
IIPY OIIMCAaHUM HEOPTaHNYECKUX BEIECTB U UX IIPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH MCIOJIB30BaTh XWMHUYECKYI0 CHUMBOJHKY JJsi COCTaBJeHUs (OPMYNl BEIIECTB W YPaBHEHMH XMMHUYECKHX DPEaKIIHH,
cuctemarnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX HEOPraHMYECKUX BelecTB (yrapHbIid ra3, yIJIGKUCIBII ra3, aMMHUaK, raméHas
U3BECTh, HETalEHas! M3BECTh, TUThEBAsI COMA, IIUPHUT U JAPYTHE);

c()OpMHUPOBAHHOCTh YMEHUH OIpPENeNATh BAJIEHTHOCTb M CTENEHb OKUCJIEHUS XUMHUYECKHX 3JEMEHTOB B COCIMHEHUAX Pa3IMYHOIO COCTaBa, BHJ
XMMUYECKOH CBsi3U (KOBaJICHTHAs, MOHHAS, METAIUIMYECKAsl, BOIOPO/HAs) B COCIUHCHHSX, THII KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIIeCTBa (aToMHasi,
MOJICKYJISIpHASI, HIOHHAsI, METAJUTYECKasi), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPIraHMYECKHUX COCIUHEHH;

c(OPMUPOBAHHOCTh YMCHHUIl YCTaHABIMBATh MIPUHAJICKHOCTh HEOPTaHMUYESCKUX BEIICCTB M0 UX COCTAaBY K ONPEACIEHHOMY KJIACCy/TpyIIe COCIMHEHHI
(mpocThie BemiecTBa — METaJIbl U HEMETAIUIbI, OKCHIBI, OCHOBAHUSI, KUCIIOThI, aM(pOTEPHBIC THAPOKCH/IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICHT nepuoamyeckoro 3akoHa J{. V. MenzneneeBa W JeMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTUYECKYIO (DYHKIUH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XHMMHYECKHX 3j1eMeHTOB 1-4 mepumoznoB Ilepuommdeckoil crcTtemMbl
xumudeckux snemeHToB [I. Y. MeHzeneesa, UCTONb3ys MOHITUS «S-, P-, 0-21EKTPOHHBIC OPOUTAIIN», KIHEPIeTHISCKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB M WX COCIMHEHHMH IO mepuoaam u rpymmaMm llepronuyeckod cucTteMbl XMMHYecKuX diemeHToB J[. M.
Menpeneesna;

c(OpPMUPOBAHHOCTh YMEHHUI XapakTepu30oBarTh (OMHUCHIBATH) OONIME XHUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX KJIACCOB,
IIOATBEPXKAATh CYIIECTBOBAHUE N€HETUYECKOU CBA3U MEXIY HEOPTaHUUYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOINUX XUMUUECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh yYMEHHS KIacCU(MUIMPOBATH XUMHUYECCKHE PEaKIMH MO PA3IHYHBIM IpHU3HAKaM (YHCIy M COCTaBy pEarupyrolux BEHIeCTB,
TeII0BOMY (P (EeKTy peakiiu, H3MEHEHHUIO CTETICHEH OKMCIICHUS JIEMEHTOB, 00PaTHMOCTH PEaKIMH, YIaCTHIO KaTajlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMH COCTaBIISITh ypaBHEHHUS PEAKIM pa3iMyYHBIX THUIIOB, MOJIHbIE U COKpaUIEHHbIE YpaBHEHHs peaklUuid HOHHOro OoOMeHa,
YUMTBIBasl YCIIOBMS, IIPA KOTOPBIX 3TH PEAKLUU UAYT 10 KOHLA;



c(hOpMHUPOBAaHHOCTh YMEHHUH MPOBOIUTH PEAKLUHU, MOATBEPXKIAIOIINE KAYECTBEHHBIA COCTAB PA3NMYHBIX HEOPraHMYECKHUX BEUIECTB, PACIO3HABAThH
OTIBITHBIM TTYTEM MOHBI, PUCYTCTBYIOIINE B BOIHBIX PACTBOPAX HEOPTAHUICCKUX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI pPaCKPBIBATH CYITHOCTH OKHUCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOrO OamaHca
ATUX PEaKUUK;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakiMH OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHeIIHero Bo3zaercTeus (mpunitun Jle Illarense);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMHUECKHE MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIIIEHHOTO MOMyYeHUsI CEPHON KUCIOTHI, aMMHaKa, a
TaKke chOPMUPOBAHHOCTH MPEICTABICHUI 00 OOIIMX HAYYHBIX IPUHITUIIAX M SKOJIOTHYECKUX TTPOOIeMax XUMHUYIECKOTO MPOU3BOJICTBA,

c(hopMHPOBAHHOCTh YMEHHUI IPOBOIUTH BHIYHUCIICHUS C CIIOIH30BAHUEM MOHATHS «KMacCOBasi AOJIS BEIIECTBA B PACTBOPE», OOLEMHBIX OTHOIIEHUH Ta30B
IpU XUMHUYECKUX pEeaKIMsIX, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIlleCTBA, Macce WM O0BEMY OIHOTO M3 y4YacTBYIOIIUX B
peakiuu BEUIeCTB, TeIIOBOTo 3pdeKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACChI BEIIECTB, MMPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBaHHOCTh YMEHMIA COOJIIONATH MPaBUJIa MOJIH30BAHUS XUMHUUYECKOHN MTOCYAO0N U JTabOpaTOpHBIM 000pPYIOBaHUEM, a TAK)KE MPaBHUiIa OOPAIICHHS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU TIO BHITIOTHEHUIO TA0OPATOPHBIX XUMUYECKHUX OIIBITOB,

c(OPMUPOBAHHOCTh YMEHHIA IUIAHUPOBATh U BBIMOJIHATH XUMHUYCCKHIA IKCIIEPUMEHT (pa3yioKeHUE MEPOKCHIA BOIOPO/A B MPUCYTCTBHH KaTalk3aTopa,
OTIpe/IeNICHUE CPebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIHH,
peakuy HOHHOTO 0OOMEeHa, KaUeCTBEHHbIE PeaKui Ha cyabdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS, pEIeHHEe KCIEPUMEHTAIbHBIX 3a7au 110
temMaMm «Metasuib» U «HemeTaib») B COOTBETCTBUH C MPaBUIIAMH TEXHUKH 0€30MIAaCHOCTH MTPHU OOpAIlEHUH ¢ BEIIECCTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MIPEJICTABIATh PE3YAbTaThl XMMUUYECKOTO SKCIIEPUMEHTa B (hopMe 3aliCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIU U (OPMYIHPOBATh BHIBOABI HA OCHOBE 3TUX
PE3YIabTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH()OPMAIMIO, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaI|K, UTHTepHET U IpyTux);

c(hopMHUPOBAaHHOCTh YMEHUI COOMIOAATH MPaBHIIa HKOJIOTHUECKH 11eIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOW JESATEILHOCTH B LIETSX COXpaHEHUS
CBOETO 3/I0POBbSl U OKPY’KAIOIIEH MPUPOJHON Cpejbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA Ha KUBbIE OPraHU3MbI ONMPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazatens [1/IK, moscHATs Ha mpuMepax crnocoObl YMEHBIIICHHUS U MTPEIOTBPAICHHUS UX BPETHOTO BO3JICHCTBHS Ha OPTaHU3M YEJIOBEKa;



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4ecTBo 4yacon
Ne JaexkTpoHHbIe (IMpPOBHIE)
HaumeHnoBaHmne Ppa3aeJoB U TEM IIPOrpaMMbl KoﬂTpo_m,Hl,[ HpaKTuqec
n/m Bcero o0pa3oBarejibHbIE PeCypPChI
e padoTnl KHe padoTbl
Pa3nen 1. TeopeTnueckne 0OCHOBbI OPraHMYeCKOH XUMHH
[Ipenmet oprannyeckoit Xumuu. Teopus cTpoeHUs
11 ped P . p P 3 bu6mmoreka IIOK https://myschool.edu.ru/
opranudeckux coeauHeHuit A. M. bytneposa
Wroro no pazaeny 3
Pa3nen 2. YrieBogoponst
2.1 [IpenenbHblE YIIIEBOAOPOIbl — AJIKaHBI 2 bubmuotexa LIOK https://myschool.edu.ru/
HemnpenenpHbie yrIeBOIOPOIBI: aIKSHBI, aJTKaIUEHBI,
2.2 pell y HOPOA A 6 1 bubaunoreka [1OK https://myschool.edu.ru/
AJTKUHBI
2.3 ApOMaTHYECKHE YTIIEBOIOPOIBI 2 bubmuotexa LIOK https://myschool.edu.ru/
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX
2.4 PHpOI y HOPOA 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pasnen 3. Kucjiopoaconep:xaniue oprannieckue coeHHeHus!
3.1 Crnuptel. @eHon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kapoonosie KucnoThl. CokHbIE 2QUPBI 1 bubnmumoreka IIOK https://myschool.edu.ru/
3.3 VrieBomsl 1 bu6mmoreka 1{OK https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4. A3orcoaep:kaiye opranHnyeckue coeTuHeHn st
4.1 AMUHBI. AMUHOKHUCIOTBL. benku 3 bubmuoreka [1OK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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Hroro no pazneny 3
Pa3nes 5. BoicokomoJieKyJ/isipHbIe COeIUHEHHUS
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 bu6muotexa LIOK https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://myschool.edu.ru/

11 KJIACC

KoanuyecTBOo 4acoB

No DaekTpoHHbIEe (M(PPOBHIE)
HaumeHoBaHue pa3ae10B U TeM NPOrpaMMblI Konrpoabunl | TIpakruuec
n/n Bcero o0pa3oBare/ibHbIe pecypchl
e padoTbl KHe padoThl
Paznen 1. TeopeTuueckue 0OCHOBbI XUMHH
Crpoenue atomoB. [lepuonnyeckuii 3akoH U
11 [lepuonnueckas cuctema XUMHU4YEeCKUX 31eMeHTOB []. 1. 3 bubmuotexa LIOK https://myschool.edu.ru/
Menpeneesa
1.2 Crpoenue BeniecTBa. MHOrooOpas3ue BELECTB bubnmuoreka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKIINH 6 1 1 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 13 bubnuorexa LHOK https://myschool.edu.ru/
Pa3nen 2. Heopranuueckasi XuMust
2.1 MeTtamisl 1 bubnuoreka [1OK https://myschool.edu.ru/
2.2 Hewmeramib 1 1 bubmuoreka L1OK https://myschool.edu.ru/
2.3 CBs3b HEOPraHUYECKUX M OPTaHUYECKUX BELIECTB bubmuotexa LIOK https://myschool.edu.ru/
Wtoro no pazneny 17 bubmuotexa LIOK https://myschool.edu.ru/
Pa3gen 3. Xumus u sKu3Hb
3.1 XHWMUS U )KA3HD 4 bubnmoreka [IOK https://myschool.edu.ru/
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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IHHOYPOYHOE INVTAHUPOBAHHUE

10 KJIACC
N KosnuecTs N
° JIEKTPOHHBIE LIH(ppoBbIE
Tema ypoxa 0 42COB p undp
n/n Jlara o0pa3oBare/ibHbIE pecypchl
Bcero
1 [Ipenmer opraHn4eckoil XUMHH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE 1 bubnuoreka IIOK https://myschool.edu.ru/
Teopus cTpoeHus opranuueckux coennnenuii A. M. bytieposa, e€
2 1 bu6mmoreka 1{OK https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o kaaccupukauy opranudeckux Beuects. Homenknarypa
3 pedl urcan P . P 1 bubnauoreka [1OK https://myschool.edu.ru/
(cucremaruyeckas) ¥ TpUBUAJIbHBIC HA3BAHHSI OPraHUYCCKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUH sy 1 bubnuoreka LIOK https://myschool.edu.ru/
) MerTaH u 3TaH — NpocTeHIIne NpeICTaBUTENN aJIKaHOB 1 bubmuotexa LIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1 bubnuoreka L{OK https://myschool.edu.ru/
7 OTUJIEH U IPOINUIIEH — MPOCTEHIINE PECTABUTENN aJTKEHOB 1 bubmuotexa IIOK https://myschool.edu.ru/
8 [Ipaxtuueckas padota Ne 1. «Ilomyuenue 3TUIeHa U U3yYEHHUE €0 CBOWCTBY 1 bubnuoreka LIOK https://myschool.edu.ru/
Anxkanuensl. byraguen-1,3 u metunOyranuen-1,3. [Tonyuenue
9 Y Y v 1 bu6moreka 1{OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U PE3UHBI
AJIKMHBI. COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTHYECKUN PAI.
10 L. P p 1 bu6moreka 1{OK https://myschool.edu.ru/
AneTniieH — npocTeNInii IPeICTaBUTEND aJKNHOB
11 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU PEAKIIUU 1 bubnuoreka LIOK https://myschool.edu.ru/
12 Apenbl: 6eH301 1 ToIyol. TOKCHYHOCTh apeHOB 1 bubmuotexa LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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I'eHeTHyeckas cBA3b YITIEBOAOPOAOB, IMPUHAAICIKAIINX K pa3JInYHbIM

13 bubmunoreka [1OK https://myschool.edu.ru/
KJjlaccaMm
[TpupoaHbIe HCTOYHUKH YITIEBOJOPOJOB: PUPOIHBINA a3 U MOMYTHHIE

14 PHPOIL Y HoP 21,, PHPOIL y bu6mmoreka IOK https://myschool.edu.ru/
HeTSIHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTKH
[TpuponHbIe HCTOUHUKY YITIEBOIOPOJOB: IPUPOIHBIN T'a3 U MOMYTHBIE

15 PHpOA Y AP H_, PHPOA Y bubmunoreka [1OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, He(PTh U MPOLYKTHI €€ nepepaboTKu

16 KontponpHas paborta no pazaeny «YrieBogopoab» bubmuotexa LIOK https://myschool.edu.ru/

17 [IpenenbHbIe OTHOATOMHBIE CIIMPTHI: METAHOI U 3TaHOJI. BomoponHas cBs3b bubnuotexa LIOK https://myschool.edu.ru/

18 MHoOroaroMHble CIUPTHI: ATUICHIJIUKOb U [IIMLIEPUH bubmuotexa LIOK https://myschool.edu.ru/
@DeHOoII: CTpOEHHE MOJIEKYIIbI, (PU3HUECKHE U XMMUYECKHE CBOMCTBA,

19 P Kyel, ¢ bu6mmoreka 1{OK https://myschool.edu.ru/
IpUMEHEHNE

20 Anprerusl: GopManbIeTHIT U alleTalbIeTHa. AIIETOH bubnmuorexa LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 g pel P P bubauoreka [1OK https://myschool.edu.ru/
YKCYCHast

22 [MpakTuaeckast pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOW KHCIIOTHI» bubmuotexa LIOK https://myschool.edu.ru/
CreapuHOBas 1 0JIEMHOBAsI KMCIIOTHI, KaK MPEACTaBUTENN BBICILIUX

23 P e bu6mmoreka 1{OK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 MpbL1a KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE AeiCTBHE bubmuotexa LIOK https://myschool.edu.ru/
CrnoxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponus

25 Pup P A P o bubauoreka L1OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponus, npuMeHeHue, Ouoorudeckas poJib KUpPOB bubmuotexa LIOK https://myschool.edu.ru/
VYmieBonsl: cocTaB, Kilaccupukanus. BaxxHeume npeacTaBuTeNu: II0K03a,

27 g Puican pel bu6mmoreka I{OK https://myschool.edu.ru/
dpykTo3a, caxaposa

28 Kpaxmain u niennronosa Kak nNpupoiHbIe MOJINMEPHI bubnmuoreka IIOK https://myschool.edu.ru/
Konrtponbshas padora no pazneny «Kucnoponconepxkaiine opraHu4eckue

29 P P pasneiy PORCOACPXATR P bubmuoreka L1OK https://myschool.edu.ru/
COE/IMHEHUS»

30 AMUHBI. METHIIAMUH U aHWIHH bu6mmoreka 1{OK https://myschool.edu.ru/
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AMUHOKHUCIIOTHI Kak aM()OTepHbIE OPraHUUYECKUE COCTUHEHUS, UX

31 1 bubmunoreka [1OK https://myschool.edu.ru/
Oouonornueckoe 3HaueHue. [lentuast
32 benku xak npupoIHbIe BHICOKOMOJIEKYIISIPHbBIE COEAMHEHUS 1 bubmuotexa LIOK https://myschool.edu.ru/
33 OCHOBHBIE OHSTHSI XMMHUH BRICOKOMOJIEKYJISIPHBIX COETUHEHUN 1 bu6motreka ITOK https://myschool.edu.ru/
34 OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COCTMHECHUH. 1 BuGmiorexa LOK https:/imyschool.edu.ru/
[lmactmaccsl, kaydykH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KoanuectnB Jara
Ne JJleKTPOHHbIe HU(POBbLIE
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBare/ibHbIE peCypChl
Bcero us

1 XUMHUYECKUHN 37€MEHT. ATOM. DJIEKTPOHHAs! KOH(PUTYpaIis aTOMOB 1 bubnuoreka IIOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u [lepuonnueckast cuCTeMa XUMHUYECKUX 3JIEMEHTOB

2 P P N N 1 bu6mmoreka I{OK https://myschool.edu.ru/
. Y. MeHneneeBa, ux CBsA3b ¢ COBPEMEHHOM TEOPUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB U MX

3 COEJMHEHUM 0 TPYIINaM U NepruojaM. 3HaYeHUEe MEPUOIUIECKOT0 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
CUCTEeMbI XUMHUECKUX 351eMeHTOB JI.J. MenneneeBa B pa3BUTHH HAYKU
Crpoenue BemecTBa. XUMHYECKask CBA3b, €€ BUIbI; MEXaHU3MBI

4 p . ' ’ 1 bubanoreka IIOK https://myschool.edu.ru/
00pa3oBaHusi KOBAJICHTHOM CBs3U. BonopoaHas cBs3b
BanenTtHocTh. DnexTpooTpuniarensHoCcTh. CTeeHb OKHCIIeH s . BemecTra

5 TPOOTP 1 bubmuoreka [1OK https://myschool.edu.ru/
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTne 0 MUCTIEPCHBIX cucTeMax. VICTUHHBIC M KOJUTOUAHBIC PACTBOPHI.

6 p P P 1 bubmuoreka L1OK https://myschool.edu.ru/
MaccoBas 105151 BELIECTBa B pacTBOpE
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COEUHEHU.

7 ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
['eHeTnueckas CBsI3b HEOPTAHMUECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukanmst XuMHUeCKUX peakiiuii B HEOPraHWIECKON U OPraHNIeCKOM

8 XMMHH. 3aKOH COXPaHEHHUSI MacCChl BEIIECTB; 3aKOH COXPAaHEHHUS U 1 bubmuorexa LIOK https://myschool.edu.ru/
MPEBPAIICHUS YHEPTUU TTPU XUMHUUECKUX PEAKIUAX

9 CxopocTtsb peaknuu. O0paTumble peakiuu. XUMHYECKOE paBHOBECUE 1 bubnuotexa LIOK https://myschool.edu.ru/
[Tpaxtnueckas padora Ne 1. «BausiHue paznuusbiX (aKTOpOB Ha CKOPOCTh

10 . 1 bubmuoreka [1OK https://myschool.edu.ru/
XUMHUYECKON peaKium»
OnekrposnuTryeckas auccounanus. [lonsarre o BOIOpoaHOM MoKaszaresne

11 (pH) pactBopa. Peakiuu nonHoro ooMeHa. ['uaposn3 opraHuuecKux 1 1 bubnuotexa LIOK https://myschool.edu.ru/

HCOPraHNM4YCCKUX BCIICCTB
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OKHCITUTENFHO-BOCCTAHOBUTEINIbHBIC peakiuu. [loHsaTHe 00 dIIeKTponu3e

12 . bu6mmoreka I{OK https://myschool.edu.ru/
pacruiaBoB U pacTBOPOB COJIEH

13 KonTponpsHas pabota o pazzneny «TeopeTHueckue OCHOBBI XUMHI» bubnmuoreka IIOK https://myschool.edu.ru/
Meramnsl, ux nonoxeHue B [lepuonnueckoit cucTeMe XMMUYECKUX

14 anemenToB [I. 1. MenneneeBa u ocoOeHHOCTH CTpOeHUs aToMOB. OO01IHe bubmuoreka [1OK https://myschool.edu.ru/
($u3MYEeCKHUe CBOWCTBA METAJIJIOB

15 CnnaBbl METAJUIOB. DIEKTPOXUMUYECKUH Pl HAPSKEHUI METaJIOB bubnuoreka IIOK https://myschool.edu.ru/
XUMHWYECKHE CBOMCTBA Ba)KHEHUIIINX METALIOB (HaTpui, Kalauil, KajJbIui

16 . . N (narpui, ' ’ bubaunorexa IIOK https://myschool.edu.ru/
MarHui, aJFOMMHUIN) U UX COCAMHEHUI

17 XUMUYECKUE CBOMCTBA XPOMa, MEAU U UX COCIUHECHUIN bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHAYECKHUE CBOMCTBA IIMHKA, JKeJIe3a U NX COETUHEHUH bu6mmoreka 1{OK https://myschool.edu.ru/
[Ipaktrueckas padota Ne 2, "Pelienue sKCIepUMEHTAILHBIX 3a1a4 110 TEME

19 P L P Bubnmorexa [JOK https:/myschool.edu.ru/
«MeTtamnaep
Hewmeramel, nx nonoskenue B Ileproandeckoit cucteMe XUMHYECKUX

20 P bu6mmoreka I{OK https://myschool.edu.ru/
anemenToB /[. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB
dusnyeckue cBOMCTBA HEMETAJIOB. AJNIOTpONM HeMeTaJJIOB (Ha IpuMepe

21 P ( puMep bu6mmoreka I{OK https://myschool.edu.ru/
KUCIIOposa, cepbl, hocdopa u yriepomaa)

22 XUMHUYECKUE CBOMCTBA raJIOTEHOB, CEPbI U UX COCTUHEHUHN bu6moreka 1{OK https://myschool.edu.ru/

23 XuMHUECKUe CBOMUCTBA a30Ta, ocodpa U UX COSTUHECHUN bubnuoreka IIOK https://myschool.edu.ru/

24 XUMHUUYECKUE CBOMCTBA YITIEPOAA, KPEMHUS U UX COCIUHEHUI bu6mmoreka 1{OK https://myschool.edu.ru/

25 [IpumeneHre BaKHEUIITUX HEMETAJIIOB U UX COCTMHECHHA bu6mmoreka I{OK https://myschool.edu.ru/
O0001IeHre U cucTeEMaTH3aIsd 3HaHUH 10 TeMe «HemeTaie».

26 Brruuciienus 1o ypaBHEHHSIM XUMHUYECKUX PEAKIIMI U TEPMOXUMHYECKHE bubmuoreka LIOK https://myschool.edu.ru/
pacy€Thl
IIpaxktnueckas padora Ne 3. «Pemrenne sKkcrepuMEHTANIBHBIX 3a1a4 [0 TEME

27 N P " P P bubmmoteka IIOK https://myschool.edu.ru/

Hemeramaer''»
28 KontponsHas padora mo remam «Metamis» 1 «Hemeramibi» bubmuoreka [1OK https://myschool.edu.ru/
29 Heopranunueckue u opranuueckue kuciotsl. Heopranuueckue u bubmuotexa LIOK https://myschool.edu.ru/
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OpTraHU4YC€CKHUEC OCHOBAHUA

AMoTepHbIe HEOpraHUYECKUE U OPraHUYECKUE COCTUHEHMUS.

30 bubmuoreka [1OK https://myschool.edu.ru/
T'eneTnyeckas cBI3b HCOPraHMYCCKUX U OPraHn4CCKUX BCUICCTB
Poins xuMuu B 00€eCIIeYeHNH DKOJIIOTNUECKOHM, DJHEPTEeTUYECKON U IUIIEBON

31 p - bubmuoreka L1OK https://myschool.edu.ru/
663OH3.CHOCTI/I, Pa3BUTHU MCAULUHBL
[IpencraBiaeHuss 06 0OMKX HAYYHBIX TPHHIIMIIAX MPOMBIILICHHOTO

32 P . Y P P bu6mmoreka 1{OK https://myschool.edu.ru/
MOJTY4YCHUS BaAXXHCUIINX BCIICCTB

33 YenoBek B MUpE BEIIECTB U MaTEPHAJIOB bubmuoreka [1OK https://myschool.edu.ru/

34 XUMHUS U 310POBbE YEIOBEKA bubmuotexa LIOK https://myschool.edu.ru/

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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KoonndumnkaTtop tTpeboBaHNM

[TpoBepsiembie 3meMenThI coneprxkanus (10 kmace)

Kong

HpOBepﬂeMLII\/'I QJICMCHT COACPIKAHUA

TeopeTnueckre OCHOBBI OPTraHUYECKON XMMUH

11

[Ipenmer opraHMYecKOl XMMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
IIOJIyYCHUU HOBBIX BEILIECTB M MaTepUANIOB. TeopHst CTPOEHHUsS OPraHHUYECKUX
coennHeHuii A.M. BytiepoBa, €€ OCHOBHBIE TOJIOKCHHSI

1.2

CtpykTypHble (OPMYJIBI OpPraHUYECKUX BEIIECTB. | OMOIOTHS, U30MEpHUS.
XHUMHUYECKasi CBSI3b B OPraHWYECKHX COEAMHEHUSX - OJMHAPHBIE M KpaTHbIE
cBs3u. [IpencraBnenue o KiacCupUKAIMU OPraHUnIECKUX BEIIECTB

1.3

HomenknaTypa opraHMYecKUX COSIMHEHHUI (CHcTeMaTniecKas) U TPUBHAIbHbIC
Ha3BaHUsI BAKHEUIIINX MPEJICTABUTENICH KJIACCOB OPTaHUYECKHUX BEIIECTB

YrieBo10poibl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TIOMOJOTMYECKHH psa. Meran u 3TaH -
NpOCTEHIINE TPEACTABUTEIN AIKAHOB. (PU3MYECKHE M XUMHYECKHE CBOWCTBA
(peakiuu 3aMellleHHsT W TOPEHHs), HAXOXKICHHUE B MPUPOJE, IMOJYYCHHUE U
IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKHUN Psi. DTWIEH U NPONWIEH -
IpocTeillive MpeJCTaBUTENN aJKEHOB: (U3WYECKHE M XMUMHUYECKHUE CBOMCTBa
(peakuyu TUAPHPOBAHMS, TaJOr€HHUPOBAHMSA, THIAPATALUH, OKHCICHUS U
HOJIMMEPHU3AIINH), TIOTyUYCHHE ¥ TPUMCHEHHE

2.3

Ankanuensl: Oytamuen-1,3 um metmnOyraaumeH-1,3: crpoeHue, BakHEUIINE
XMMHUYECKHUEe CBOMCTBa (peakrmst HOJIMMEPH3AIIHN). [MTonyuenue
CHHTETHYECKOr0 KayuyKa U pe3uHbI

2.4

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH Psil. ALETHIIEH -
OpOCTEHIINK TNpeACTaBUTENIb aJKMHOB. COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHYECKHEe  CBOWCTBa  (peakiuu  THAPUPOBAHHS,  TaJOTCHUPOBAHMS,
THApATAIH, TOPCHUs]), TOTYYCHUE U IPUMECHEHUE

2.5

Apenbl. benson: coctaB, crpoeHHe, (pU3MUYECKHE M XUMHYECKHE CBOWMCTBA
(peakuuu TalOrCHUPOBAaHHMS M HUTPOBAHUS), IOJYYCHHE W HPUMEHCHHUE.
Tonyoun: coctaB, cTpoeHHe, (PU3MYECKUE W XUMHYECKHE CBOMCTBA (peakuuu
raJOreHUPOBaHKUs ¥ HHUTPOBAHHS), TOJNydeHHE M HpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTmueckas CBSI3b MEXJAy YIJIEBOJOPOJAaMH, MPUHAIEKAILUMU K
pas3JInYHbIM KJlaccam

2.6

[IpuponHple WCTOYHHMKHM yTaeBOAOpoAOB. llpupoasslii ra3 w mMONyTHBIE
HedTsHbIe ra3el. HedTh 1 ee mpoucxoxaenue. CrnocoObl nepepaboTku He(TH:
NePEroHKa, KPEKUHT (TepMHUYCCKHU, KATAJTUTUYCCKHii), mUponu3. [IpomyKTel
nepepaboTku He(pTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.
KameHHBII yroib ¥ TPOJYKTHI €T0 NepepadoTKH

Kucnopoaconepxaiiye opraHuuecKue COeTMHEHMSI




3.1

IIpenenbHpie  OQHOATOMHBIE CHOUPTBL. METaHOI MW 3TAHOJ. CTPOEHHUE,
busndeckue ¥ XMMHYECKHE CBOWCTBAa (pEakiuM C aKTHBHBIMH METajlIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHUE), TPUMECHEHHE. BOMOpOJHBIC CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. [[elicTBME METaHOJIa M ATaHOJIa HA OPTaHU3M YEJIOBEKA.
MHOr0oaTOMHBIE CIIUPTHI. DTHICHIIIUKOIL U TIUIEPUH: CTPOEHUE, PU3UIECKIE
U XHMHYECKHE CBOWMCTBa (B3aMMOJCHCTBHE CO MICIIOYHBIMH METaIaMH,
Ka4eCTBEHHAs] PEaKIlMs Ha MHOTOATOMHbIC CIHUPThI). [leiicTBUe Ha OopraHU3M
yesioBeka. IIpuMeHeHre rIniepruHa U STUIICHTTMKOJIS

3.2

®eHoJI:  CTpOeHHWE MOJEKYIbl, (HU3MYecCKne ¢ XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona

3.3

Anpaeruapl 1 KeToHbl. DopManbIeThI, aleTaibIeTHl. CTpoeHue, pu3ndeckre
U XHMHYECKHE CBOicTBa (peakiMd OKHCICHHS ¥  BOCCTAaHOBJICHUS,
KaueCTBEHHBIE PEAKIIUH), TTOJyUYECHUE U IPUMCHEHHE

3.4

OOHOOCHOBHBIE TpeAeIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHasi U YKCyCHas
KUCJIOTBI: CTPOCHHUE, (pU3NYECKHE M XMMHUYECKHE CBOWCTBaA (CBOICTBA, oOIIue
JUIs KJ1acca KHCIOT, peakius STepuduKkanuu), MoJy4eHHEe W TNPHUMEHCHHE.
CreapuHoBas U OJIEMHOBAasl KUCIIOTHI KaK MPEJCTABUTENHN BBICIINX KapOOHOBBIX
KUCJIOT. MbLJIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JICHCTBHE

3.5

CrnoxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckast ponb
JKUPOB

3.6

VrieBonbl: cOCTaB, Kiaccu(uKaius yrieBoaoB (MOHO-, JH- U MOJUCAXAPHUIIBI).
I'moko3a - mpocreiimuii MOHOcaxapuj: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3rueckre U XMMUYECKUE CBOicTBa (B3aMMOJEHCTBHE C THAPOKCHIOM MEIN
(I1), okucneHne aMMHAaYHBIM pacTBOpoM okcuza cepedpa (1), BoccraHoBiieHHE,
OpOXKEHHUE TIIFOKO3bI), HAXOKICHUE B TMPHUPOJE, MPUMEHEHHE, OHOJIOTHYECKAsI
poib. dotocunTe3. OpykTo3a Kak M30Mep IIIOKO3bl. Kpaxman u 1eiosio3a
KaK MpUPOIHbIC mojauMepbl. CTpoeHHEe Kpaxmaia U IeJUI0I03bl. DU3nveckue u
XUMHYECKHE CBOMCTBA KpaxMasa (THapoin3, Ka4eCTBEHHAS! PEAKIIHsI C HOIOM)

A3OTCOI[ep)KaIJ_II/IC OpPraHu4CCKUC COCAMHCHU

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHndyeckue coequHeHus. Ouzndyeckue u
XUMHUYECKHE CBOWCTBA aMMHOKHUCIIOT (Ha mpuMepe riuiuHa). buonorndyeckoe
3HAUYE€HHE aMUHOKUCIOT. [lenTusl

4.2

benkn kak mpUpoAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas,
BTOpPHYHAsE U TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOICTBAa OEIKOB:
TUIPOJIN3, JIeHATypallks, KaueCTBEHHbIEC PEaKIIMK Ha OEJIKU

BpICOKOMOJIEKYIIIpHBIE COETMHEHUS

5.1

OcHOBHbIEC TOHATHS XMMHUU BBICOKOMOJEKYJSIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO, CTENEHb  MOJUMEPHU3ALUU,  CPEeIAHSS
MoneKyisipHas wmacca. OCHOBHBIE METOJABI CHHTE32 BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH - MOJTUMEPHU3aLIUS U MOJTUKOHICHCAIUS

5.2

SKCHepI/IMeHTaHLHHG MCTOAbI HM3YUYCHHUA BCIICCTB U HX npeBpameHHﬁ:
O3HAaKOMJICHHE C 06pa3uaM1/1 MNpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH,
IJIaCTMACC, KaY4YKOB. HOJ'Iy‘-ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3UHLL

Tabmuna 15.2



[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHUSI OCHOBHOM

obpasoBatenbHOM iporpamMmsl (11 kimacc)

Kon
MIPOBEPSIEMOT O
pe3yJlibTaTa

[TpoBepsieMbie IPeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU
o0pa3oBaTeIbHON MTPOTrpaMMBbI CPETHET0 00IIETO 00pa30BaHMS

1

TeopeTHyeckue OCHOBBI XUMHUH

11

Brnanenue cucreMoll XMMHUYECKHMX 3HAHHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE  TMOHATHSA  (XMUMHUYECKHH  DJIEMEHT,  aToM,
AJIEKTpOHHAsi 00oJiouka aroma, S-, P-, J-3JIEKTPOHHBIC OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTB, JJIEKTPOOTPHUIIATEIHHOCTS,
CTENEHb OKHCIICHMS, XMMHYECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIA O0BEM, KPUCTALIMYECKAs] PEIIeTKa, THUIThl XUMHYECKHX
peakuuit (oKHCIUTETLHO-BOCCTAHOBUTEIbHBIE, 9K30- i
SHIOTEPMHUCCKUE,  PEaKIUd  HOHHOrO  OOMeHa),  pacTBOp,
3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs AUCCOLUALINS,
OKHCJIUTENh, BOCCTAHOBUTEIh, CKOPOCTh XHUMHUYECKOH PpEaKInH,
XMMHUYECKOE  paBHOBECHE);  TEOpUHM U 3aKOHBI  (Teopus
3JIEKTpOJIUTUYECKON auccormanuu, Ilepuonuueckuii 3akon JI.W.
MeHeneeBa, 3aKOH  COXpPAHEGHHS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (PAKTOJIOTHYECKHE CBEIACHUS O
CBOWCTBaX, COCTaBe, TMOJIYYCHHUH U OE30MAaCHOM HCIIOJIb30BAHUU
BOKHEUIIINX HEOPTraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
JIeSITCIbHOCTH YeJIOBEKa

1.2

ChopMupoBaHHOCTb yYMEHHUI BBIABIATH XapaKTE€PHbIE NPU3HAKU U
B3aMMOCBSI3b H3YYEHHBIX IOHATHI, NMPUMEHSATH COOTBETCTBYIOIIHE
MOHATHUA TIPU ONUCAaHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U UX NPEBPAIICHU; BBISBISATh B3aUMOCBSI3b XHMHUYECKUX
3HAaHUU c HOHATHAMHU u npeACTaBICHUAMHU JIpyTuX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

B.HaI[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHHWA BCUICCTB U
XMMHUYECKUX sIBIEHUN (HaOIIOIEeHHe, HM3MEPEHHE, ODKCIEPUMEHT,
MOJIEIHPOBAHNUE)

14

ChopMHPOBAaHHOCTh yYMEHHH OMNpEAEssITh BAJEHTHOCTh M CTEIECHb
OKHCJIICHHMA XHUMHUYCCKHUX JJICMCHTOB B COCAWMHCHUAX PaA3IUIHOIO
cocTaBa, BHJ  XHMHYECKOM CBs3M  (KOBaJleHTHas, HOHHas,
MeTaJuTH4YecKast, BOJOPOIHAs) B COCTUHEHUAX, TUIT KPUCTAJUTHIECKOMN
pelIeTKH KOHKPETHOTO BeIIeCcTBa (aTOMHasi, MOJIEKYJIIpHAs, HOHHAS,
METaJINIECKasT)

1.5

ChopMupoBaHHOCTh YMEHUI ONpPEACIATh XapaKTep CPpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHUN

1.6

CpopMUpOBAaHHOCT, ~ YMEHHsI  KJIacCH(UIUPOBATH  XUMHUYECKHE
PEaKIUH 0 PA3TUYHBIM MPU3HAKaM (YHUCITy M COCTABY peardupyrOIHx
BEIECTB, TEIIOBOMY J(PQPEKTy pEaKkIuy, H3MEHCHHIO CTCIICHEH
OKHUCIIGHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  DPEaKIHH,  y4acTHUIO
KaTaJanu3aTopa)

1.7

ChopMupOBaHHOCTh yYMEHUH COCTABIIATH YPAaBHEHUS  PEaKIHi
pa3IUYHBIX THUIIOB, IOJHBIE U COKPAILCHHBbIC YPaBHEHUS PEAKLUI




MOHHOTO OOMEHa, YYWTBIBas YCJOBHS, NMPU KOTOPBIX 3TH PEaKIUH
HIYT 10 KOHLA

1.8

ChopmupoBaHHOCTH YMEHHI MPOBOUTH PEAKITUH, TOATBEPKAAFOIINE
KaueCTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHMYECKUX BEIIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

1.9

CpopMUpOBaHHOCTh YMEHHI PACKpPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIbHBIX peaxiuit MOCPEJICTBOM COCTaBJICHUS
3JICKTPOHHOTO OajaHca dTUX pPeaKIui

1.10

ChopmupoBaHHOCTE YMEHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON peakiK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMHUpPOBAaHHOCT, YMEHHA OOBSICHATH XapaKTep CMEIICHUS
XUMHUYECKOIO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpurnun Jle Illarennbe)

OO01mmas 1 HeoOpraHUYeCcKas XUMHSI

2.1

ChopMupoBaHHOCTb YMEHHMH pacKpblBaTh cMbIca lleproguueckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMaTH3UPYIOILYI0, OOBSCHUTENbHYI0O M  IPOrHOCTUYECKYIO
(OyHKIHH

2.2

ChopmupoBaHHOCTE ~ YMEHHUH  XapaKTEepH30BaTh  AJICKTPOHHOE
CTPOGHHE aTOMOB XHMHYECKHX »dJeMeHToB 1 - 4 mepuomos
[Tepuonnueckon CUCTEMBI XUMHYECKHUX AJIEMEHTOB JI.1.
MeHeneeBa, UCIONb3Ys MOHATHS "S-, P-, d-3JIeKTPOHHBIE OpOUTAIH",
"SHEpPreTHYecKue yYpOoBHH', OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIWHEHUN IO MEePHUOJaM H
rpynnam [lepuonnueckori cuCTEMBI XUMUYECKUX 3yeMeHToB J[.H.
Menneneesa

2.3

ChopMHPOBAaHHOCT YMEHHH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XMMHMYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  Pa3IUYHBIX
KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBSI3H MEKIY
HEOPraHWYECKUMU  BELIECTBAMH  C  IIOMOLIBIO  YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

ChopmupoBaHHOCTh YMEHUH  yCTaHABIMBATH MPUHAJICKHOCTD
HEOPraHUYECKUX BELIECTB MO MX COCTABY K OIPEICICHHOMY KJaccy
(rpynme) coeauHeHuil (MPOCThIE BEIIECTBA - METAJUIBI M HEMETAJUIbI,
OKCH/JIbI, OCHOBAHMsI, KUCIIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIN)

2.5

ChopMHPOBAaHHOCTh YMEHHI UCTIOJB30BaTh XMMHUYECKYI0 CUMBOJIHKY
sl cocTaBiieHHs (OPMYJ BELIECTB M YPAaBHEHHH XUMHYECKUX
peakuuii, cucremarnieckyro HoMmeHkaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHHs OTACIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJICKUCIIBIA Ta3, aMMHaK, raiieHas H3BeCTh, HErallleHas H3BECTh,
IHUTHEBAS COJIA, IUPUT U IPYTHE)

2.6

ChopMHPOBAaHHOCTh YMEHHH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKMX BEUIECTB  pa3IUYHBIX
KJIaCCOB, MOJITBEPK/IaTh CYIIECTBOBAHUE F€HETUUECKON CBSI3U MEXIY
HEOpraHMYECKMMM  BEIIECTBAMM  C  IIOMOIIBIO  YpaBHEHUH
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIMH




2.7

ChopmupoBaHHOCT, ~ YMEHUW  TJIAHUPOBATH M BBINOJHSATH
XUMHUYCCKUIA JKCIepuMeHT (pa3jioskeHHe TMEepoKCHIa BOAOpOJIa B
MPUCYTCTBUU KaTaIN3aTOpa, OMpeaelICHUE CPeIbl PACTBOPOB BEIIIECTB
C TIOMONIbIO YHHBEPCAIBHOTO WHJIWKATOPA, BIMSHUE Pa3IMYHBIX
(hakTOpoB HA CKOPOCTh XMMHUYECKOW PEAKIUH, PEaKIUd HOHHOTO
oOMeHa, Ka4eCTBEHHbBIC PeakIMK Ha Cyib(daT-, KapOoHAT- U XJIOPHU-
AQHWOHBI, HA KATHOH aMMOHWUS, PEIICHHE dKCIICPUMEHTAIBHBIX 3a7a
mo Temam "Metamiel” 1 "Hemeramisl") B COOTBETCTBHH C MPaBHIAMH
TEXHUKH O€30MacHOCTH TMpH OOpalleHud ¢ BEHIECTBAMU W
1a00opaTOpHBIM  00OpYZOBaHWEM;  TIPEACTABISATh  PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B  ¢GopMe 3aluch  YpaBHEHHA
COOTBETCTBYIOIIUX PeaKIuid U (HOpMYyJTUPOBATH BBIBOJIBI Ha OCHOBE
ITHX Pe3yJbTATOB

2.8

ChopmupoBaHHOCTh YMEHUN COOMIOAATH TpaBHIA TOJIB30BAHUS
XUMUYECKON TMOCYIoN W j1abopaTOpHBIM O0OPYIOBAaHHUEM, a TaKKe
MpaBuia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU
10 BBITIOJTHEHUIO JJA0OPATOPHBIX XMMHYECKUX OIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHMH  XapakTepH30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIUE B OCHOBE IIPOMBILUICHHOTO IMOJIy4€HUs CEpHOU
KHCJIOTHI, aMMHaKa, a TaKke c(HOPMUPOBAHHOCTD IMPEJICTABICHUI 00
Oo0IIMX HAy4yHbIX IPUHIMIAX UM  OSKOJIOIMYECKMX MpoliemMax
XMMHYECKOI0 TPOU3BOJICTBA

XUMHUA U )KU3HBL. PacueTsl

3.1

ChopMHUpOBaHHOCTH TPEACTABICHUNA O XUMHUYECKON COCTaBIISIONMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XUMUU B MO3HAHUU
SBJICHUI TPUPOIBI, B (OPMUPOBAHUU MBILIUICHUS M KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOU JUIs
pelIeHrs TPaKTHUYECKUX 3aad U SKOJIOTMYeCKH OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJHOM cpelie

3.2

CdopmupoBaHHOCTH yYMEHHH KPUTHYECKH aHAIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIHIO, IMOJy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB
(cpencTBa MaccoBOW KOMMYHUKAIIWH, CeTh IHTEpHET U apyrue)

3.3

ChopmupoBaHHOCTh YMEHUH COOMIOAATh MpaBUiIa SKOJIOTMYECKH
1eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJOBOM JESITEIBHOCTH B
LEJIIX COXPAHEHHsS] CBOEr0 3J0POBbS U OKPYNAIOIIEH HTPUPOIHOU
CpeJibl

3.4

Oco3HaBaTh ONACHOCTb BO3ACHCTBHUS HA JKUBBIE OpPraHU3MBbI
ONpPEACICHHBIX BEUIECTB, MNOHUMAasg cMbicn mnokaszarens 1K,
MOSICHATH Ha MPUMEPAX CIOCOObI YMEHBIICHHSI U MPEIOTBPAILICHUS UX
BPEIHOTO BO3JICMCTBHS HA OPraHU3M YE€JIOBEKa

3.5

ChopmupoBaHHOCTH ~ yMEHHMH  MPOBOAUTH  BBIYUCICHUS  C
WCIIOh30BaHUEM TIOHSTHS ''MaccoBasi JOJIS BEIIECTBa B pacTBope’,
O0OBEMHBIX OTHOIICHHA Ta30B MPU XUMHUYECKUX PEAKIHUAX, MAaCCHI
BEIECTBA WJIM 00bEMa Ta30B [0 U3BECTHOMY KOJUYECTBY BEIICCTBA,
Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
TerI0Boro 3(pdekra peakimy Ha OCHOBE 3aKOHOB COXPAaHEHHSI MaCChI
BEIIECTB, IPEBPALICHUA U COXPAaHEHU DHEPI U




Tabauma 15.3

I[TpoBepsiembie 31eMeHThI coepkanus (11 kmace)

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS

1 TeopeTI/IquKHe OCHOBBI XUMHUH

XUMHYECKUH 371eMEHT. ATOM. fIpo aToMa, U30TOIbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTHyecKre ypoBHH, MOIYPOBHH. ATOMHBIE OpOHUTany, S-, P-, d-3JI€MEHTHI.
OcobeHHOCTH pacipeesieHUs HIEKTPOHOB MO0 OpOUTAJISIM B aTOMaxX AJIEMEHTOB
NEePBBIX YETHIPEX MEPHOO0B. DIEKTPOHHAs! KOH(UTYpaLUsi aTOMOB

11

Ilepuonnueckuii 3akoH u Ilepuogmyeckass cucTeMa XUMHUYECKUX BJIEMEHTOB
J.N. Menneneera. CBsi3b neproudeckoro 3akona u Ilepuoandeckoit cucteMsl
12 xuMudeckux syemeHToB J[.M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHUYECKHX OJJIEMEHTOB U
00pa3yeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYIIaM W TEPHOJIaM.
3HayeHNEe MEPHOIMYECKOT0 3aKOHA B PA3BUTHH HAYKH

Crpoenue BemiecTBa. XHMHYECKas CBA3b. Buapl XUMHYECKOW CBS3U
13 (koBajleHTHAsT HEMOJSPHAs W TIOJISAPHAs, HWOHHAs, MeTauthdyeckas). VOHBI:
' KaTUOHBl W aHUOHBL. MeXaHW3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMHYECKON
cBs3u (OOMEHHBIN M IOHOPHO-aKIENTOPHBIH). BogopoiHast cBs3b

14 BasnieHTHOCTB. DNIeKTpOOTpULIATENbHOCTh. CTENEeHb OKUCIICHHUS

BeH_[eCTBa MOJICKYJISIDHOT'O U HEMOJICKYJIAPHOI'O CTPOCHU. 3aK0H IOCTOSTHCTBA
coCTaBa BCHICCTBA. Twumel KPHUCTATNIMICCKUX PCHICTOK. 3aBUCHMOCTh CBOICTBaA

1.5 BEIIECTB OT THMA KpUCTaNIMYeckol pemeTkd. [loHATHEe 0 IUCTIEPCHBIX
cucreMax. VMICTUHHBIE M KOJUTOMAHBIC PAacTBOPHL. MaccoBasi 0Jis BEIIECTBA B
pacTBope

16 Knaccudukamnms HEOPraHUYECKUX COCJIMHECHUH. Howmenknartypa

HCOPraHMYCCKHX BCIICCTB

Xumuueckas peaKnus. KJ'IaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX peaKuHﬁ B

1.7 HEOPraHUYECKON M OpPraHM4ecKOW XMMHH. 3aKOH COXPAHEHHS] MacChl BEIIECTB,
3aKOH COXpPaHEHMs U NPEBPAICHUs] SHEPTUU ITPU XMMUYECKHUX peakusIxX

1.8 CKOpOCTh peakiiii, €¢ 3aBUCUMOCTh OT Pa3IuYHbIX (haKTOPOB

19 OOpatumble peakuuu. XHUMHYECKOE paBHOBecue. DakTophl, BIHAIOLIIME Ha
cocrosHue xumudeckoro pasHoBecus. [Ipunnun Jle Illarense
OnekrpoauTnueckas auccounanus. CunpHble U cinalble 3aeKkTpoiauTsl. Cpena

1.10 BOJIHBIX PAaCTBOPOB BEIIECTB. KHWCNasA, HeiTpaipHas, IuenovHas. Peakuuu
MOHHOTO 0OMEeHa

1.11 OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

2 Heopranuueckas xumus

Hewmeramnel. [lonoxenne HemeramioB B [lepuogudeckoil cuctemMe XUMHYECKHUX

21 anemeHToB [[.M1. MenneneeBa u 0COOEHHOCTH CTPOEHHUsI aTOMOB. DU3MUECKUe

CBOMCTBa HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpHUMepe KHUCIOpOJa,
cepsl, hochopa u yrieposa)

XUMHUECKHE CBOWCTBA BaKHEHIIMX HEMETAUIOB (rajJOreHoOB, Cephl, a30Ta,
29 dochopa, yrimepoma W KpPEeMHHUS) U UX  COCOUHECHUH  (OKCHJIOB,
KHCJIOPOJCOAEPKAIIMX  KUCIIOT, BOJOPOAHBIX coeauHeHHi). IIpumeHeHne
BaXKHEHIIINX HEMETAJJIOB M MX COCIMHEHUIN




2.3

Meramnsl. [lonoxkenne meramnoB B Ilepuoandeckod cUCTEME XUMHUYECKHX
anemenToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. Obume pusnueckue cBoiicTBa MeTayuioB. CIuiaBbl METAJJIOB.
DJIEKTPOXUMHUYECKUH Pl HANPSHKEHUH METAIIOB

2.4

XUMHUECKUE CBOWCTBA BaKHEHIIUX METAUIOB (HATPHA, Kajuid, KaJbIIHH,
MarHuii, aJlOMUHHM, IUHK, XPOM, JKEJI€30, MelIb) M HMX coeauHeHuit. OOImue
c11ocoObI OJyYCHHS METaJUIOB. IIpMEHEHNE METAJIOB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBsI3b HCOPraHNYCCKUX BCUICCTB, NPHUHAJICKAIUX K PA3JIMIHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponr xumuu B oOecrieyeHnu SKOHOFquCKOﬁ, BHSPFCTHQCCKOI;'I n HPIH.[CBOﬁ
6C3OHaCHOCTI/I, Pa3sBUTHU MCOWLIUHEI. ITousTue o HAay4YHBIX MC€TOJaxX IMO3HAHHA
BCIICCTB M1 XUMHNYCCKHX peaKuHﬁ

3.2

[IpencraBnenus 06 oOUIMX HayYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOJIyYeHHsI
BAKHEUINUX BELICCTB. YEIOBEK B MHUPE BELICCTB U MAaTEPUAJIOB. BaXHEUIINE
CTPOUTEIIBHBIE MaTEpHajbl, KOHCTPYKIMOHHBIE MATE€pHaNbl, KPacKH, CTEKIIO,
KepaMHuKa, MaTepuaibl I 3JIEKTPOHUKM, HAHOMATEpHallbl, OpPraHUYECKHUE U
MHHEPAIBHBIC YI00PCHUS

3.3

Xumus u 300pOBLC YCJIIOBCKA. IIpaBUjla MCIIOJIB30BAHUA JICKAPCTBCHHBIX
nmpenaparos, IpaBHiia 0€30I1aCHOI0 HCIIOJIb30BaHUS IpernaparTron OBITOBOM
XUMHHU B HOBCGHHGBHOﬁ JKHN3HHU

118.9. Iy mpoBeCHHUS €IMHOTO TOCYIAPCTBEHHOTO dK3aMeHa o xumuw (masiee - EI'D
[0 XHMHH) HCIOJIB3yeTCsA TepeueHb (Koau(puKaTtop) MpOBEpAEMBIX TpeOOBaHUH K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro  OOIIero
00pa30BaHuUs U SJIEMEHTOB COJIEPIKAHUSI.

Tabmuma 15.4

[TpoBepsiembie Ha EI'D o xumuu tpeboBaHus
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMmbl
cpemHero obmero oopa3oBaHus

HPOBGI;(;I;MOFO IIposepsiembie Tpe60BaI{I/I$I K IIPEMETHBIM pe3yJIbTaTaM OCBOEHHUs OCHOBHOU
00pa3zoBaTeIbHON MPOTPAMMBI CPETHET0 00IIeTo 00pa3oBaHUS
TpeOOBaHUS

1 Brnanenue cuctemMoil XMMHUYECKHUX 3HAHMM, KOTOpasl BKJIIOYAET.
OCHOBOITIOJIararomue moHATUS (XI/IMI/ILICCKI/Iﬁ DJICMCHT, aTOM, U30TOIIbI, BHGKTpOHHaﬂ
obonouka artoma, S-, P-, O-3JEKTPOHHbIE OpPOWUTATM aTOMOB, OCHOBHOE W
BO30YKICHHOE COCTOSIHUE aToMa, HOH, MOJIEKYIIa, BaJICHTHOCTD,
3JIEKTPOOTPHLATENBHOCTh, CTENEHb OKHCICHHUs, XUMHYecKas cBsa3b (O m U8

1.1 KpaTHbIE CBS3M), THOPUAM3ALASA aTOMHBIX OpOHMTAJCH, KpUCTAIIMUECKas PEIICTKa,

MOJIb, MOJISIPHAsE Macca, MOJSPHBIH 00beM, MOJISpHAs KOHIICHTPAIHS, PAacTBOPHI
(McTHHHBIC, TUCTIEPCHBIC CHCTEMbI), KPHCTAJUIOTHAPATHI, YIJIEPOAHBIA CKEJET,
(GyHKIIMOHATBHAS TPyNNa, paauKall, U30Mepbl, CTPYKTypHas ¢GopMmylia, H30MepHs
(ctpyktypHast, reomerpuueckas (IMC-, TPAHCH30MEpHsI), TOMOJOTHYECKUHA DS,




FOMOJIOTH,  YIJEBOAOPOAbI, KHCJIOPOJA- M  a30TCOAEP)KAIIME COEIMHEHHUS,
OMOJIOTHYECKH aKTHBHBIC BEIIECTBA (YIJI€BO/IbI, JKUPBI, OCIIKK), MOHOMED, TTOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHS, KPEKUHT, PH(POPMUHT,
TUIBl  XAMHYECKHX peakiuii (OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIE, JK30- U
SHAOTEPMHUYECKHE, PEAKIIM HOHHOTO OOMEHA, TOMO- M FeTEePOreHHBIE, 0OpaTUMBIC
U HEOOpaTHUMBIC), PAaCTBOP, DIIEKTPOJIUTHI, HEIJICKTPOJUTHI, SJICKTPOIUTHUCCKAST
JUCCOIMAIUs, CTENEeHb NMCCOLUUALNM, OKHCIUTEIb, BOCCTAHOBUTENb, JIEKTPOIU3,
CKOPOCTh XUMHUYECKOM PEeaKiiy, XUMHUYECKOE PABHOBECHE)

1.2

TECOPHH W 3aKOHBI (TCOPHS XMMHYECKOIO CTPOCHHS OPraHUYEeCKHX BemecTB A.M.
bytneposa, Teopus anekTpoauTuueckoil auccounanuu, [lepuoanueckuii 3axon ..
MemeneeBa, 3aKOH COXPAHEHUSI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIHUCCKUIN S3BIK
XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS TPUUUHHOCTH
¥ CUCTEMHOCTH XUMHYECKHUX SBJICHHM, COBPEMEHHBIC MPEICTABICHUS O CTPOCHUU
BEILECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEACTAaBJICHUA O MEXaHHU3MaX XHMHUYCCKHX peaKHHﬁ, TEPMOAUHAMHUYCCKUX U
KHMHCTUYCCKHUX 3adKOHOMCPHOCTAX HX IMPOTCKAaHUA, O XHUMHUYCCKOM PABHOBCCHUH,
JUCIICPCHBIX CUCTCMAX

1.4

(dakToIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH U O€30MacHOM
UCTIOJIb30BAaHUU BAXXHEHIINX HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTHICCKOU IS TEIIHLHOCTH YEIOBEKA

1.5

oOImpe Hay4yHbIC TNPHUHIMIBI XUMHYECKOTO MPOW3BOjACTBAa (Ha mpuMepe
MTPOM3BOJICTBA CEPHOMN KHUCIIOTHI, aMMHaKa, METaHOJIa, epepaboTKH He()TH)

ChopMHPOBAHHOCTh YMCHHI BBISIBJISTD.

2.1

XAapaKTCPHBIC TIPU3HAKKW U B3aUMOCBA3b HN3YYUYCHHBIX HOHHTI/II\/’I, IMPUMCHATDb
COOTBCTCTBYIOIINEC MTOHATUA ITPU OIMCAHUU CTPOCHUA U CBOMCTB HCOPTaHUYCCKHUX U
OpraHuYCCKUX BCIICCTB U X HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBSI3b XHMHYCCKMX 3HAHUM C MOHATUSIMH U NpEaACTaBJICHUAMU OPYTUX
npeaMeToB  JId 0ojiee OCO3HAHHOI'O TIIOHMMAHHUS U OOBICHCHHS CYIIHOCTHU
MaTCPHAJIBbHOI'O CAMHCTBA MHpa

ChopMHUpPOBAHHOCTh YMEHHUS MCIIOJIH30BaTh.

3.1

HanMCHOBAaHUA XUMHWYCCKHUX COGI[I/IHGHI/Iﬁ MCKAYHAPOAHOI'O COHO3a TeOpeTHqCCKOﬁ
u HpHKJ’I&I[HOfI XMMHU W TPUBHAJIBHBIC HAa3BaHUA BCHICCTB, OTHOCAIIUXCA K
HN3YUYCHHBIM KJIaCCaM OPraHM4YCCKUX U HCOPTaHUICCKUX COGI[I/IHGHI/Iﬁ

3.2

XMUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJI€HUS (DOpMyJl HEOpraHMYECKHX BEIIECTB,
MOJICKYJISIDHBIX ¥ CTPYKTYPHBIX (pa3BepHYTHIX, COKPAICHHBIX W CKEJICTHBIX)
(dopMys1 OpraHMYECKUX BEIECTB

ChopMHUPOBAHHOCTh YMEHUS KJIACCH(UIIMPOBATH.

4.1

HCOPraHNMYCCKHEC BCIICCTBA, CAMOCTOATCIBHO BLIGI/IpaTL OCHOBAaHHA U KPUTCPHUU IJIA
KJ'IaCCI/Id)I/IKaHI/II/I HN3y4aCMbIX XUMHYCCKUX 00BEKTOB

4.2

OpTraHU4YC€CKUC BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAaHHA W KPUTCPUH TJIA
KJ'IaCCI/I(I)I/IKaLII/II/I HN3y4aCMbIX XUMHYCCKHUX 00BEKTOB

4.3

M0 Pa3IUYHBIM MpPU3HAKAM (YHUCITy M COCTaBy PEarupyrolluX BEIIECTB, TEIZIOBOMY
3 QeKTy peakiu, W3MCHEHHIO CTENCHEH OKHCIIEHHUsS 3JIEMEHTOB, 00paTHUMOCTH
PEaKIH, YIaCTHIO KaTaln3aTopa)

ChopMUPOBAaHHOCTh YMCHHS XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30Y)KJICHHOM COCTOSHMH) U HOHOB XHMHYECKHUX 3JeMeHTOB 1 - 4
nepuonoB Ilepuonnueckoit cucrembl .M. MengeneeBa M UX BaJCHTHbBIC




BO3MOXKHOCTH,  HCIIONB3Ys MHOHATHA S-, P-, d-dDIEKTpOHHBIE  OpOMTaIH,
JYHEPreTU4YECKUE YPOBHU

ChopMupoBaHHOCTE yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMM COEIMHEHUI M0 NepUOAaM U Ipynnam

ChopMHUpPOBAaHHOCTE YMEHHUS COCTABJISATh YPaBHEHUS XUMHUYECKHX pEaKIUd |
PACKpbIBaTh UX CYIIHOCTH:

7.1

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuit MOCPEACTBOM COCTaBIICHUS
DJIGKTPOHHOTO OaJlaHCa ITUX peakiui

7.2

YPaBHEHHs pPEaKUUil pa3Iu4HbIX THUIIOB; IOJHBIE M COKpAIlEHHBIE YpaBHEHUS
peakuuii HOHHOro 0OMEHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU pPEeaKLUU UAYT 10
KOHILIA

7.3

peakiuii  THAPOJIM3a,  PeaKkiui  KOMIUICKCooOpa3oBaHussi  (Ha  mpuMepe
T'HJIPOKCOKOMITJICKCOB ITMHKA U aJTFOMUHHUSI)

CdopmMrpoBaHHOCTh YMEHHUSI OATBEPKAATb:

8.1

Ha KOHKPETHBIX IPUMEpPAX XapaKTep 3aBUCUMOCTU PEAKLUUOHHOM CIHOCOOHOCTH
OpPraHUYECKUX COEIMHEHMII OT KpAaTHOCTM M THIA KoBaleHTHOH cpssu (O~
Y merad-w ) B3AMMHOTO BIIMSTHHS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX, a TaKKe OT
0COOEHHOCTEN peaan3alii pa3IudyHbIX MEXaHU3MOB POTEKAHUs peaKIui

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIINMHA
OKCIICPUMEHTAMM U 3allMCAMU ypaBHCHI/Iﬁ XUMHNYCCKHNX peaKHI/Iﬁ

CpopMHUpPOBAHHOCT, yYMEHHUSI XapaKTEPU30BaThb COCTAB M BaKHEHINME CBOWMCTBA
BEILECTB, NPHUHAMJIEKAINIMX K ONpPEIENCHHbIM KilaccaM M TpyIIaM COEIUHEHUMH
(mpocThie BemiecTBa, OKCHIbI, THAPOKCHIBI, COJIH; YIIIEBOAOPOIbI, IPOCThIC 3(PUPHI,
CcrupThl, (EHOMBI, aNbICTUbI, KETOHBI, KApOOHOBBIE KHCIOTHI, CIOXHBIE 3(UPHI,
JKUPBI, YTJICBOIbI, AMHHBI, AMUHOKHUCIIOTHI, OCJIKH)

10

ChopMupoBaHHOCTH YMEHHUS NPOBOJAUTH pPAcUeThl M0 XUMHYECKHM (opMmyiaMm U
YPaBHEHMSIM XMMHUYECKHUX pPEeaKLUi ¢ UCTIOIb30BaHUEM (PU3MUECKUX BEJINYMH:

10.1

Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) NPOAYKTAa PEaKIUH, €CIH OJHO W3
MCXOJIHBIX BEIIECTB JaHO B BHJE PACTBOPAa C OMNPEACICHHONW MaccOoBOH mouieit
pPacTBOPEHHOIO BEIIECTBA MJIH JJaHO B M30bITKE (MMEET MPUMECH)

10.2

MacCOBOM HJIH 00bEMHOI J0JIM, BBIXOd IMPOAYKTA PCAKIIMHU

10.3

TEII0BOTO 3 (eKTa peaKIui

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

10 HAXOKJICHUIO XUMHUYECKON POpMYIIbI BelecTBa

11

BJ'Ia,I[eHI/Ie CHCTEMOM 3HAHHUM O MCTOJAaX HAYYHOI'O ITO3HAHMUA SIBIICHUI IpUpoOabl,
HCIIOJIB3YCMbIX B C€CTCCTBCHHBLIX HAayKaxX W YMCHHC IMPUMCHATH 3TH 3HAHUSA IIPpU
OKCIICPUMCHTAJIbHOM HCCJICAOBAHNH BCIICCTB U JIA OOBSACHEHHSI XHMHYECKHUX
HBHCHHﬁ, HMCIOIUX MCCTO B IIPUPOLL, Hp&KTH‘-IGCKOfI JACATCIBPHOCTH YCIOBCKA U B
HOBCGHHGBHOﬁ KHU3HU

12

ChopMHPOBAaHHOCT YMEHHSI MPUMEHATH (MCIOJIB30BAaTh) 3HAHUS O COCTaBE H
CBOMCTBaxX BEIECTB JUISl AKCIEPUMEHTAJIbHON INPOBEPKU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKaHWs] XHUMUYECKMX peakuuil ¥ MPOTHO3UPOBAHUS
BO3MOXXHOCTEM HMX OCYILECTBICHMS, CUCTEMHBIE XUMHUYECKHE 3HaHUA UL
OOBSICHEHUS UM TPOTHO3UPOBAHUS SBJICHHUM, HMEIOIIUX €CTECTBEHHOHAYUYHYIO
OpUPOAY; U MPUHATHS TPAMOTHBIX PELICHUN MPOOJIeM B CUTYalUsX, CBSI3aHHBIX C
XUMHEH

13

ChopMHUPOBAHHOCTh YMEHUSI TNIAHUPOBATH U MPOBOAUTH XUMUYECKUN IKCIEPUMEHT




(monmy4yeHue M W3ydYeHHWE CBOMCTB HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB,
Ka4eCTBEHHBIC peakuu yTJIEBOJIOPO/IOB Pa3INIHBIX KJIaccoB "
KHUCJIOPOACOACPKAIINX OPraHMYeCKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1O pPAClO3HABAaHMIO HEOPraHMYECKHX M OPraHWYeCKUX BEIIECTB) C
coOrofieHueM MpaBui 0€30MacHOro OOpaleHHs C BEIeCTBAMU U J1JAOOPaTOPHBIM
obopynoBanneM; GOpPMYyITUPOBATH LETH UCCIEJOBAHNS; TIPEJICTABIATE B PA3IHIHON
dopme pe3ynbTaThl SKCIEPUMEHTA, AHAJTM3UPOBATH M OIICHUBATh UX JIOCTOBEPHOCTh

14

ChopMupoBaHHOCTH ~ yMEHHsSI  OCYIIECTBIIATH  LI€JICHAMNPABICHHBIA  IMOHCK
XMUMHUYECKOH MH(OPMALUKM B PA3IMYHBIX MCTOYHHUKAX (Hay4dHas M yueOHO-HAy4Has
JUTEpaTypa, CpPeacTBa MaccoBoi wuH(pOpMaiuH, ceTh HWHTEepHET u Apyrue),
KPUTHUECKH aHAIM3UPOBAaTh XMMUYECKYI0 HH(pOpManuio, nepepadarbiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUH C ITOCTABJICHHOM yueOHOH 3a1aueii

15

ChopMHUpPOBAaHHOCTh yMEHHUS TMPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
MH(OPMALIUIO C TIO3UIHA AKOJIOTUYECKON 0€30MacHOCTH MOCHEICTBUI OBITOBOU U
MPOU3BOACTBEHHOMN JCATEIHPHOCTHA YEJIOBEKa, CBA3aHHOM C MEepepadOTKON BEIICCTB;
c(OpMUPOBAHHOCTh YMEHUH OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIE
OpraHWU3Mbl ONPEICJICHHBIX BEIIECTB, MOHWMAs CMBICI TIOKa3aTess MpeacIbHON
JOMYCTUMOW KOHIIEHTPAILIUU, U TOSCHATh Ha MpHUMEpax CIocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEJIHOTO BO3ICHCTBUS HA OpPraHu3M YeJIOBEKa

Tabmuna 15.5

IlepedeHb 3eMeHTOB cofepkanus, mpoBepsieMbix Ha EI'D mo xumuun

Kong [TpoBepsieMblil 3JIEMEHT COAepPKaHUS
1 | TeopeTuueckune OCHOBBI XUMUU

Crtpoenue BemniectBa. CoBpeMeHHass MOJENb CTpOeHHs aroMma. Pacnpezenenue
AJIEKTPOHOB IO PHEPreTHUECKUM YpOoBHAM. Knaccupukanus XuMU4ecKiX 3JI€MEHTOB.

1.1 | OCOOCHHOCTH CTPOCHHS SHEPreTHYECKUX YpPOBHEH aToMOB (S-, P-, d-2JI€MEHTOB).
OcHOBHOE U BO30YKJIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsI KOH(UTYpaIHs aToMa.
BasneHTHbIE 37I€KTPOHBI
[lepronnueckast cucrema xumudeckux anemMeHToB .M. MenneneeBa. @usnueckuit
cMmbicn Ilepumonnueckoro 3akona JI.MI. MenaeneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH

1.2 | u3BMEHEHUsS CBOWCTB 3JEMEHTOB W WX COCIWHEHUH IO TepuoJaM W TPYIIIaM.
3aKOHOMEPHOCTH B HU3MEHEHMM CBOWCTB IMPOCTBIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUOB U THIPOKCHIOB

1.3 | BaneHTHOCTB. DNEKTPOOTPUIATENLHOCTh. CTENEeHb OKUCICHUS
Busbl xumudeckoi cBsi3u (KOBaJeHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJIHAs) U

14 | MEXaHM3MBL ee obpa3zoBanus. MexMoneKyysipHble B3auMmojeicTBus. Bemectsa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIbl KPUCTAIIMYECKUX PEIIETOK.
3aBUCHMOCTH CBOMCTBA BEILIECTB OT THUIA KPUCTAINIMYECKOU PEHICTKU

15 Xumuyeckas peakiusi. Knaccudukanus XMMHUUECKUX PEeakuii B HEOPraHMYECKOH U
OpraHUYeCKOW XMMHUHU. 3aKOH COXPAHECHHSI MAaCChl BEIIECTB

1.6 | CkopocThb peakiiuy, €e 3aBUCUMOCTD OT PAa3JIUYHBIX (aKTOPOB

1.7 | TertoBblie 2 (hHEKTh XUMUYECKUX peakiuid. TepMOXUMHUYECKUE YPABHCHHSI

18 OO6patumbie peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSIHUE

XuMHu4ueckoro pasHosecus. [Ipunuun Jle [larenbe




1.9

OnexTponutuyeckas auccouuanus. CunbHble W cinabble anekTponutsl. Cpena
BOJHBIX pacTBOPOB BEILECTB. KHWCIas, HEWUTpanbHas, wieno4yHas. CreneHb
Jucconpanuu. Peakunm noHHOrO oOMeHa

1.10

I'uaponus coneit. Monnoe mnpousBeneHune BoAbl. Bomopomusiii mokasatens (pH)
pacTBopa

1.11

CnocoObl BBIpAXXCHUSI KOHICHTpAlMK PacTBOPOB. MacCOBas MOO0JII PaCTBOPEHHOIO
BCIICCTBA, MOJIsApHAsA KOHUOCHTpALUA. HaCI)IIHCHHBIe N HCHACBIIICHHBIC PACTBOPHI,
PaCTBOPUMOCTD. KpI/ICTaJ'IJIOFI/II[paTBI

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peaknuu. lloBeaeHHEe BeEmECTB B Cpenax C
pasHbIM 3HaueHueM PH. MeTo bl AIeKTpoHHOT0 OajlaHca

1.13

DNEKTPOJIN3 PACTBOPOB U PACILJIABOB COJIEH

OCHOBBI HCOPraHUYECKOW XMMUH

2.1

Knaccudukanus HeopraHmueckux coeauHeHH. HomeHknatypa HeEOpraHMYecKHX
BELICCTB

2.2

XUMHUECKUE CBOWCTBA BaKHEHINHUX METALUIOB (HATPHWM, KalWi, KaJlbIUil, MarHWH,
QTIOMHHUHN, IMHK, XpOM, JKeJIe30, Melb) W HX coemuHeHuit. OOuMe Ccrmocoos!
MOJTYYEHHS] METAJIJIOB

2.3

XUMHUUECKUE CBOMCTBA BaXKHEHIINX HEMETAJUIOB (raJlOreHOB, cepbl, a3ota, (hocdopa,
yriaepoja U KpeMHHs) M X COCIUHCHHH (OKCHIOB, KHUCIOPOICOACPKAIIUX KHUCIIOT,
BOJOPOJIHBIX COCTUHCHHIA)

24

I'eneTnyeckast CBs3b HCOPTaHWYCCKUX BCHICCTB, IMPHUHAMJICIKAIIUX K Pa3IMYHbIM
Kj1accaM

2.5

I/II[GHTI/I(I)I/IKaL[I/I}I HCOPTaHNUYCCKUX COCIHEHUH. KauecTBenukie pCaknun Ha
HCOPraHMYCCKHEC BCIICCTBA M MOHBI

OCHOBBI OPraHUYECKON XUMHUHU

3.1

OCHOBHBIE TOJIOKEHHUSI TEOPUU XUMHUYECKOIO CTPOCHMSI OPraHMUYECKUX COEIMHEHUN
A.M. bytnepoBa. VYrieponHblil CKeJleT opraHuyeckoil Moiekynbl. KpaTHocTh
XMMHYECKO cBsi3u, o-u W-CBA3M  gpd. sp?- sp-rubpuamsanmm opOuTaneil aToMOB
yraepoaa. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOI'O CTPOEHHUS MOJIEKYII.
I'omounoru. I'omonornueckuii psa. Mzomepus 1 n3oMepbl

3.2

[TonsTue o pyHKIMOHAILHOM TpyIine. OpueHTAIHOHHBIC 3P (HEKTHl 3aMECTUTEIICH

3.3

[IpencraBnenne o kiIaccuukanuu OpraHuyYecKux BemiecTB. HomeHkmaTypa
OpPraHWYeCKHX COeOMHEHHH (CHCTeMaTWdeckas) W  TPUBHAJbHBIE  Ha3BAHUS
BOKHEHIIMX MPEJACTABUTEINICH KJIACCOB OPraHUYECKUX BEIIECTB

3.4

CB0OOAHOPAAMKAIBHBIA 1 MOHHBIA MeXaHU3MbI peakiuu. [lonsTie o Hykieoduie u
anektpoduie. IlpaBmio Mapkosuukosa. I1paBuiio 3aiinieBa

3.5

Ankanpl. XHMMHYECKHE CBOMCTBA aJKaHOB.: TaJIOTEHHPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pa3I0KEHHE, KPEKUHT, n3oMepu3anus, ropenue. [lonyueHue ankaHoB.
Hukmoankanel. Crnernuduka CBOWCTB MUKIOAIKAHOB C MaJBIM pPa3MEpOM IIHKIIA.
Peakiuu npucoe1MHEeHNs U paJIMKAJIbHOIO 3aMEUICHUS

3.6

AnkeHbl. XWMHYECKHE CBOKMCTBA: pEaKIUM MPHCOCIUHEHUs (raJoreHUpOBaHUE,
THIPUPOBAHUE, TUAPOTAJOreHUPOBAHUE, THIpATAlMs), TOPEHHs, OKUCICHUS W
nosumepusanyu. [IpoMpliieHHbIE U TAOOpAaTOPHBIE CIOCOOBI MOTYUYEHHS AJTKEHOB

3.7

Ankaguensl. XMMHMUYECKHE CBOMICTBA ajKaJUEHOB. pEaKUUU IPUCOEIUHEHUS
(ruapupoBaHWe, TallOTCHUPOBAHUE), TOPEHHs | MoJuMepu3auuu. [lomydeHue
AJIKaJJMEHOB

3.8

Anxunabel. XHMMHYECKHE CBOMCTBA. pCaKluun MPHUCOCANHCHUA (FaHOFeHI/IpOBaHI/Ie,




THJIPUPOBAHUE, THIpATallUs, THIPOrajJOreHUPOBAaHUE) Kak CHOCO0 TMOIy4eHUs
MOJIUMEPOB M JAPYIMX MOJE3HbIX NpOAYKTOB. Peaknuum 3amenienus. ['openue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHU JJIi CBAPKH M PE3KHU
MeTauioB. [I[puMeHeHne areTmieHa

3.9

Apenbl. XMMUYECKHE CBOWCTBA OCH30Ja: PEaKUUU 3JIEKTPOPHUIHLHOTO 3aMEelIeHHUS,
npucoeauHeHus:  (TUIpUpOBaHHME,  TaJOrCHUpOBaHHME).  Peakius  ropeHwHs.
OCOOCHHOCTH XMMHUYECKHUX CBOWMCTB Toiryona. [lomydenue Oenszona. OcobeHHOCTH
XMUMHUYECKHX CBOMCTB ctupoia. Ilomumepuszauus cruposa. CriocoObl MONydYeHUs U
IPUMEHEHUE apOMaTUYECKUX YTIIIEBOJOPOJIOB

3.10

Cnuptel.  IlpenenpHble  OJHOATOMHBIE  CIUPTBL. ~ XHMMUYECKUE  CBOMCTBA!
B3aMMOJICHCTBUE C HATPUEM KaK CIOCO0O YCTAaHOBJICHUSI HAJTMYUS TUIPOKCOIPYIIIHI, C
rajJloreHOBOJIOPOJIaMH ~ KaK  CHoco0 TOJYy4YEeHUs pPAaCTBOPHUTENCH, BHYTpH- U
MEXMOJIEKyJIsIpHas aeruaparanus. Peakuys ropenus. Ilomydenue 3raHona: peaknus
OpO’XKEHMsI TJIIOKO3bI, THIpaTalys OSTHIEHA. OTWICHIJHUKOIb U TIHUIEPUH Kak
IIPEICTaBUTENN MPEIEIbHBIX MHOITOATOMHBIX CIUPTOB

3.11

®denon. XuMudeckue CBOMCTBA (eHoNa (pPeakiMu ¢ HAaTPHEM, THIPOKCHUIOM HATpH,
opomom). TToaydyenue GeHona

3.12

AJ'II))ICFI/II[I)I. XUMHYEeCKHEe CBOMCTBA IpCaACIbHBIX AJIbACTUOO0B. FI/II[pI/IPOBaHI/IC;
KAa4eCTBCHHBIE pEaKkIMd Ha KapOOHWIbHYI rpynmy (peakuus ‘'‘cepeOpsHOro
3epkana”, B3aumojeiictBue ¢ ruapokcuaom wmemau (I1). Tlomyuenue mnpenenbHbIX
QBJCTHIOB. OKUCICHHWE CHHPTOB, THApaTalus aueTWwieHa. AIETOH Kak
Ipe/ICTaBUTENIb KeTOHOB. OCOOCHHOCTH peaKkIy OKUCICHUS alleTOHA

3.13

KapOoHoBbIe KHCIOTBI. XUMHUYECKHE CBOWCTBA MPEIEIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHYECKUX CBONCTB MYPAaBBHHOW KHCIIOTBHI.
[ToydeHnue npenenbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUCJIICHHE AJIKAHOB,
AJIKCHOB, NIEPBUYHBIX CIIUPTOB, aJbJETUI0B. Briciine npeaenbHble U HEeNpeaeibHbIe
KapOOHOBBIC KHUCIIOTHI

3.14

Crnoxubie 3¢upsl U kupbl. CrOCOOBI MONYYEeHUS CIOKHBIX 3PupoB. OOpaTUMOCTh
peaknuu drepuduranuu. [IpuMeHEeHHWE CIOXKHBIX J3(PUPOB B THINECBOH U
nap@roMepHON MPOMBIIIIEHHOCTH. JKUpPBI Kak CIOXHBIE AGUPHl T[IHIEPUHA U
BBICIINX KAapOOHOBBIX KHCJIOT. XWMHUYECKHE CBOHCTBA JKHPOB. THIAPUPOBAHUE,
OKHUCJICHHE. [WAponu3, WIH OMBUICHHE, >XUPOB KaK CIOCOO0 MPOMBIILIEHHOTO
NOJYYCHUsST COJICH BBICHIMX KapOOHOBBIX KHCIOT. MpbUIa Kak COJH BBICHIMX
KapOOHOBBIX KUCIIOT

3.15

XVWMHUYECKHUE CBOWCTBA TIIIOKO3bI: PEAKIMH C YYaCTUEM CIHUPTOBBIX U ajbJACTHIAHON
TpyNIl U MOJIOUHOKHCIOEe OpokeHue. IlpuMeHeHHMe TIIIOKO3bI, €€ 3HaueHue B
KU3HECSTEIIbHOCTH OpraHusma. Jucaxapuabr: caxaposa, MajbTO3a.
BoccranaBiauBaroniye M HEBOCCTaHaBIMBAIOIIME — aucaxapuibl.  ['maponus
mucaxapunoB. [lommcaxapunbel: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmajia, IIIMKOTeHa U LEeJUTI0103bl. PU3ndecKue CBOMCTBA Kpaxmalla U LEJUTI0JI03bI.
XvMUYecKHe CBOWCTBAa KpaxMmania: THIPOJHN3, KAaueCTBEHHAs pEaklIHUs C HOAOM.
XUMHUECKUE CBOMCTBA WEJUIIOJNIO3bI: THIPOJIN3, MOJy4YeHHE 3(PHUPOB IEIUTFOJIO3BI.
ITonsiTre 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTATHBIN MICIIK)

3.16

AMuHBI. AMUHBI KaK OPraHMYECKHE OCHOBAHHUA. PEAKIIMH C BOJIOH, KHUCIOTaMH,
peakuusi TOpeHHs. AHWIMH Kak [pEJACTAaBUTENb apOMATHUYECKUX aMHHOB.
XWMHYECKHE CBOMCTBA aHWJIMHA. B3aWMOJICHCTBHUE C KHUCIOTaMH, OPOMHOHN BOJIOM,
okucnenue. llomydyeHne aMHMHOB ajJKUIMPOBAaHUEM aMMHUaKa M BOCCTAHOBJIECHUEM
HUTPOIPON3BOIHBIX YTIIEBOIOPOIOB




AMUHOKUCIOTBI W O€nkh. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpraHUYecKue
coenuHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, oOpasyroomme Oenku. XHUMHYECKHE

3.17 CBOMCTBA OCJIKOB. THIPOJIU3, JIEHATYpAIlHsl, KaueCTBCHHbIC (IIBETHBIC) PEaKIMU Ha
OenKu
CtpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJUMEPOB OT CTPOCHHS
3.18 | Mmonekyn. OcCHOBHBIE CHOCOOBI MOJYYEHUS BBICOKOMOJEKYJISPHBIX COEIUHEHUH:
pCaKIMK MOJUMEPHU3AIMH M MOJIMKOHAeH Ay, Kinaccudukaliys BoJOKOH
319 WNnentudukaius opraHndecKux coenuHeHuil. Pelenne skcrnepuMeHTaNbHBIX 3a7a4
Ha pacro3HaBaHUE OPTaHMYCCKHUX BEIICCTB
3.20 | 'ereTnueckas CBA3b MEKIY KIIACCAMU OPTAaHUYECKUX COCTMHECHUN
4 | XuMus U KA3Hb
41 Xumus B IOBCETHEBHOM *)u3HHM. [IpaBmiia 6e30macHoi pabOThI ¢ €IKHUMH, TOPIOUYNMHA
1 TOKCUYHBIMHM BEIIIECTBAMH, CPEJICTBAMHU OBITOBON XUMHH
XuMUA U 310pOBbE. XUMUS B MEIULMHE. XUMHUA U CEIbCKOE XO3IMCTBO. XHUMHS B
4.9 | HTPOMBILLICHHOCTH. XUMUSI 1 SHEPreTHKA. TPUPOIHBIA M MOMYTHBIH HE(TAHON Ta3bl,
' ux coctaB W wucnoiab3oBanne. CoctaB HeptH u ee mepepaborka (MPUPOIHBIC
HUCTOYHHUKHU YIJIEBOIOPOJIOB)
XuMuss W OJKONOrus. XHUMHYECKOE 3arps3HEHHE OKpYKalIIed Ccpelbl U ero
4.3 | MOCHECTBUS. Oxpana rugpocdepsl, MouBbl, aTtMocdepbl, (Gaopel U QayHbl OT
XUMHYECKOro 3arpsisHeHus. [IpoOnema OTX0MOB U MOOOYHBIX MPOAYKTOB.
AJbTepHATUBHBIC HCTOYHUKH YHEPTUU
OO0mue mpeAcTaBlIeHUsT O MPOMBIINICHHBIX CHOCO0aX TOMYYSHHUS XUMHYECKHX
44 |BemECTB (Ha mpuMepe MPOU3BOACTBA aMMHAaKa, CEPHOM KUCIIOTHI). UepHas U 1BETHas
Metayprusi. CTEKII0O M CWIMKATHAas MPOMBINIICHHOCTh.  [IpoMEBIIieHHas
oprannyeckasi Xumusi. CeIpbe JUIsl OPraHMIE€CKOUN MPOMBIIIJICHHOCTH
5 Twunel pacyeTHBIX 3aJ1a4
51 PacueTsl Macchl BelecTBa UM 00beMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce UM 00beMy OJIHOTO M3 YYACTBYIOIIUX B PEaKIIMHU BEIICCTB
5.2 | Pacuetsl TemioBoro 3gdekra peakium
5.3 | PacueTsl 00bEMHBIX OTHOIICHUI ra30B IMPU XUMHYECKUX PEaKITUIX
54 Pacuetsl Macchl (00beMa, KOJHUECTBA BEIICCTBA) MPOAYKTOB PEAKIIUHU, €CITH OIHO M3
BEIIIECTB JIAHO B U30BITKE (MMEET MPUMECH)
55 Pacuetsl MaccoBoli WM OOBEMHOM JOMM BBIXOJAa TPOAYKTa pEaKIUH OT
TEOPETUYECKH BO3MOKHOTO
Pacuersr Maccel (0ObeMa, KOJHMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OIHO W3
5.6 | BemiecTB JaHO B BHUE PacTBOpa C OINPEACICHHOM MacCOBOHM J0JIeH pacTBOPEHHOTO
BCIISCTBA
57 .}.)acquH C I/ICHOJ"I|B3OBaHI/IeM MOHATUHN "'MaccoBast oS, "MOJsipHas KOHIIEHTpaIus
PacTBOPHMOCTD
Haxoxnaenne MonekysipHOil popMysbl OpraHUuYeCcKOro BEIIECTBA MO €ro TUIOTHOCTH
5.8 | © MaccoBBIM JIONSIM 3JIEMEHTOB, BXOMSIIUX B €ro COCTaB, WIM IO MPOAYKTaM

CropaHust










