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MHNOACHUTEJBbHASA 3AIIUCKA
[Iporpamma 1o XuMuHM Ha YpOBHE CpeHEro oo1mero oopazoBanus pazpadborana Ha ocHoBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06

obpazoBanuu B Poccuiickoii denepaunny», TpeOOBaHUI K pe3yiabTaTaM OCBOEHHs (enepaabHON 00pa30BaTesIbHOM MpOrpaMMbl CPEeIHEro OO0IIero
obpazoBanus (DOII COO), mpeacraBieHHbIX B DemepanbHOM TroCyIapcTBEeHHOM oOpaszoBatenbHOM cranmapte COO, ¢ yuérom Konnenmuu
IpenojaBaHust ydyeOHoro mpeamera «XuMHA» B o0pa3zoBaTenbHbIX opraHuzaunusx Poccuiickoit ®dexpepauuu, peaaus3yloOLIMX OCHOBHBIE
oOpa3zoBaTenbHbIE TPOTPaMMBbI, 1 OCHOBHBIX MoOJIoKeHHH «CTpateruu pa3BuTHs Bocnutanusi B Poccuiickoit ®enepanuu Ha nepuoxa a0 2025 roma»
(Pacnopspxenune IIpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0MIOB K pa3paboTKe MpOTrpaMMbl IO XUMHUH, K ONPEACIICHUIO O0IIeH CTpaTernu 0O0ydeHus, BOCIUTAHUS M PA3BUTHUS 00YJaIOIIHXCS
cpeactBamu ydyeOHoro mpeamera «Xumus» g 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaitbHble mosoxkeHuss PI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LI€JIeH, COAepIKaHUs, pe3yIbTaTOB 00yUYeHUs U TPeOOBAHUHN K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o00Opa3oBaHUE, II0JIy4aeMOe BBITYCKHHKaMHM 0011e00pa30BaTeabHONM OpraHU3allM, SBISETCS HEOThEMJIEMOM YacThl0 UX
o0pazoBaHHOCTH. OHO CIYXHUT 3aBEPLIAIONIUM 3TAllOM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LEHHOCTEH, MPUCYLINX
LIEJIOCTHOM cHCTEMEe XMMHUYECKOro o0pa3oBaHMs. DTH LIEHHOCTU KacaloTCsl MO3HAHUS 3aKOHOB HPUPObI, (POPMUPOBAHUS MUPOBO33PEHMS M OOIIEH
KYJIbTYpbl YEJIOBEKa, a TaKXK€ DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBI0 M NPUPOJHON cpene. Peanusyercss Xxumuyeckoe
oOpa3zoBaHre OOyYaroIIUXCsl HAa YPOBHE CpeIHEro o01mero oOpa3oBaHHs CpeACTBAMHU YYEOHOro mpeaMera «XHUMHs», COJIepkKaHUE U TOCTPOCHHUE
KOTOpOTO OIpe/ieJIeHbl B MPOrpaMMe MO0 XUMHUU C YUETOM CHeUM(PHUKN HAYKH XUMUH, €€ 3HaU€HUs B MO3HAHWU NPUPOJBI U B MATEPUAIbHOMN JKU3HU
o0miecTBa, a Takke ¢ y4€ToM OOIIMX IieJiel M MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpEAHEro o01iero o0pa3oBaHus B
Poccutickoii denepanuu.

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJb B COBPEMEHHOM IIUBUIIN3ALUY, B CO3/JTaHMM HOBOW 0a3bl MaTepualIbHOM
KylnbTypbl. OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHHE PAIMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, B CO3/JaHUE IEJIOCTHOTO MpEACTaBIEeHUs 00
OKpY’KaloIlleM MHpe Kak O €AMHCTBE NMPHUPOJBl U YeIOBEKa, KOTopoe (OpMHUpPYETCs B XMMHUU Ha OCHOBE MOHMMAHHUS BEIECTBEHHOIO COCTaBa
OKpY>KaIoIllero MUpa, OCO3HAHMSI B3aUMOCBSI3U MEK/y CTPOSHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00J1aCTSIMU MPUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C JPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOTHEMJIEMOM 4YacThi0 MHUPOBOM KYIBTYpbI, HEOOXOIUMBIM
YCIIOBUEM YCIIEHIHOTO TPYAa U *KU3HU Kaxa0ro ujaeHa obmectBa. CoBpeMeHHas XMMHUsI KaK Hayka co3uaTesbHas, Kak HayKa BBICOKHX TE€XHOJIOTUH
HampaBlieHa Ha pelleHHe T00albHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MHILEBOM, SKOJIOIMYECKOM
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBeTcTBHM ¢ 00IIMME LEISIMHU U MIPUHIMIIAMU CpeAHEro olIiero oOpa3zoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIit
YPOBEHb M3YYEHHs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOydaroluxcs, HEOOXOAMMYIO UM il BBIPAOOTKU
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COLIMYyMa, MPOAODKEHHUS 00pa3oBaHUsS B Pa3IMYHBIX OOIACTAX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.



CocraBisromuMu mpeamera «XuMHs» ABISIOTCS 6a30Bble Kypchl — «Opranudeckas XumMus» U «OO01as 1 HeoOpraHu4eckas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKW: CHCTEMa 3HAHHHM MO HEOPraHWYECKOHW XUMHHU (C BKIIOUEHHEM 3HAHHHA U3
o0mell XMMHMM) W OpraHudeckod xumuu. DOpMHUpPOBAHUE JAHHOM CHUCTEMbl 3HAHUH IpPU M3YYEHMH IpeiMeTa OOEeCleYMBAaEeT BO3MOYKHOCTb
paccMOTpPEeHHs BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHHA, 3aKOHOB U TEOPUI XMMHU.

CrpykTypa conepxkanust KypcoB — «Opranudeckas XuMus» u «OO01as 1 HeopraHudeckass XuMus» copMHpOBaHa B IPOrpaMMe 10 XUMHUHU Ha
OCHOBE CHCTEMHOT'0 IOAXO0Ja K U3Y4EHHIO y4eOHOro Marepuasa u o0ycIoBIeHa UCTOPUUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHH Ha ONpEIeIEHHBIX
TEOpPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKoi XMMUU BEIIeCTBa PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOCHMSI OPraHU YeCKUX
COEMHEHMH, a TaKKe Ha YpOBHE CTEPEOXHMHUYECKUX U IEKTPOHHBIX MPEICTABIECHUN O CTpoeHUM BeuiecTB. CBeleHHs 00 M3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIVIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTMYECKU aKTHBHBIX COEAMHEHHH. B Kypce opraHndeckoil XMMHM MOITYy4aroT
pa3BuTHe CQHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OLIEro o0pa3oBaHHs IEPBOHAYAJIbHBIE NPEJICTABICHHUS O XUMHUYECKOM CBs3H,
KJ1acCU()MKALMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOM peaKIMH.

[lon HOBBIM yIJIOM 3peHHUsI B IIpenMeTe «XUMUsS» 0a30BOT0 YPOBHS pacCMaTpPUBACTCS M3YUYEHHBIH Ha YpOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs
TEOpeTUYECKH MaTepuall 1 (PaKTOIOrHYecKue CBeIEHHs O BEIIECTBAX M XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyeckast
XUMUS» 00y4arOUIMMCsl MIPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE NEPUOAMYECKOIO 3aKOHA C OOLIETEOPETUUECKUX M METOJ0JOTMYECKUX
MO3ULMH, NTy0Xke MOHIATh UCTOPUUYECKOE U3MEHEHUE (DYHKIMI 3TOro 3aK0OHa — OT 006001aroIIel 10 00BACHSIOMIEN 1 TPOrHO3UPYIOILIEH.

Enunast cucrema 3HaHMN O Ba)KHEWIIUX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U NMPHUMEHEHUH, a TAKKE O XMMMUYECKUX PEaKIMsIX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHus AonoiHseTcs B Kypcax 10 n 11 kiaccoB anemeHTaMu colepkaHus, UMMEIOIUMHU KYJIBTYPOJIOTHUECKUN U
MPUKJIAHON XapakTep. DT 3HaHUS CLIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMHHU C IPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B TIO3HABATEIbHOM U
MPAKTUYECKON JEeSATETbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHMIO YBaXXEHHs K IpOLECCY TBOpYECTBA B OOJACTH TEOPUM U IMPAKTHUYECKHX
MPWIOKEHUH XUMHUHM, MOMOTAIOT BBIMIYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO W JMYHOCTHO 3HAUYMMBIX MpoOjemMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HH(MOPMALMIO M TPUMEHATh €€ I TOMOJHEHUS 3HAHUHM, PEUIeHHUs HMHTEUICKTYalbHbIX M 3KCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 33a/1ad. B nenom coxepxkanue ydeOHOro mpeamera «XuUMHsS» JAHHOTO YPOBHS W3Yy4€HHs] OPUEHTUPOBAHO Ha (pOpMUpPOBaHHE Y
o0ydJaroImuxcss MUPOBO33PEHUYECKONM OCHOBBI JJIsl NMOHUMAaHUS (UIOCO(CKUX MM, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHMYECKOT0 MHUpPa, 0OYCIIOBJIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM M CTPOEHUEM, TO3HABAEMOCTh MPUPOAHBIX SBJICHUHN MyTEM IKCIEPUMEHTA U
peleHusl MPOTUBOPEUUH MEXTy HOBBIMH ()aKTaMH M TEOPETHUECKUMH IPEANOCHUIKAMU, OCO3HAHHWE POJM XUMHHM B PEIIEHUH 3KOJOTMYECKHX
po0iieM, a TaKkke MpodsieM cOepexeHHsI SIHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEpHAJIOB.

B nane pemeHus 3a7ad BOCIMTAHUS, Pa3BUTHS U COLMATU3ALUU 00YJarONINXCs MPUHATHIE TPOTPaMMO 10 XMMUU MOJIXO/bI K ONpPEIeICHUI0
COJIepKaHUsI M TIOCTPOCHUS MpeAMeTa MpeaycMaTpuBaoT (HOPMUPOBAHME YHHUBEPCAJIBHBIX YUEOHBIX IEHCTBUI, MMEIOMmMX 0a30BOe 3HAUEHHUE IS
Pa3IMYHbIX BHJIOB JESATENbHOCTH: pPEUIeHHs] MpoOiieM, MOWCKa, aHaiau3a W 00paboTku HHPOpMalMH, HEOOXOIMWMBIX Ul MPUOOPETEHMs OIbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B IO3HAHUM XUMUMU.

B npakTuke mnpenogaBaHus XMMHM Kak Ha ypOBHE OCHOBHOIO oOmiero oOpa3oBaHHs, TaK U Ha YPOBHE CpEJHEro oOuiero oopa3oBaHus, Npu
OIIPEAEIIEHUH COEPKATEIbHON XapaKTEPUCTUKHU 1IeJIel U3yUeHUs NIPEAMETa HAlPaBICHUEM IIEPBOCTENIEHHON 3HAYUMOCTH TPAJIULMOHHO MIPU3HAET CA
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUUYECKOMN JEATENIbHOCTH YelloBeKa M KaK OJHOro U3



KOMITOHEHTOB MHUPOBOH KyJabTyphl. C METOAMYECKON TOYKM 3pEHHS TaKOW MOAXOJ K OMPENCNICHUIO LieJe M3ydeHHs MpeAMeTa sIBIISETCS BIIOJIHE
OIIpaBJaHHBIM.

CorracHO JaHHOM TOYKE 3pEHHUsI TIIaBHBIMU IEISIMU U3YUYCHHS TTpeIMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCS:

(dbopMUpOBaHHE CHUCTEMBbl XMMUYECKUX 3HAHHM KaK Ba)KHEHIIEH COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa, B OCHOBE KOTOPOM Jexar
KIIIOYEBbIC TMOHATHUS, (pyHIaMEHTalbHbIE 3aKOHBI M TEOPUH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE W TOHUMAaHHE CYIIHOCTH JIOCTYITHBIX
000011eHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

(dbopmMHupoBaHKE M pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX TO3HAHHS BELIECTB W XUMHUYECKUX PEAKIMH, HEOOXOIUMBIX I TPHOOpPETCHUS
YMEHUI OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUECKHX SBICHHUH, UMEIOLIUX MECTO B MIPUPO/IC, B IPAKTHUECKON U MOBCEAHEBHON KHU3HU;

pa3BUTHE YMEHHMH U CIOCOOOB NEATEIbHOCTH, CBA3AHHBIX C HAOJIOJEHUEM U OOBSICHEHHEM XHUMHUYECKOIO SKCIIEPUMEHTA, COOJIIOJIEHUEM IPaBUII
0€30MacHOro 0OpalIeHHs ¢ BEIIECTBAMH.

Hapsiny ¢ atum, coaeprkartenbHas XapaKTepUCTUKA LIeJIed U 3a/1ad U3y4eHHUs MpeaMeTa B IporpaMMe 1o XMMHUM YTOYHEHA U CKOPPEKTUpPOBaHa B
COOTBETCTBUH C HOBBIMH MPHOPUTETAMU B CUCTEME Cpe/iHero obiiero odpa3zoBanusi. CeroHs B MPENoiaBaHUU XUMUU B OOJBIIEH CTEEHU OTHAETCA
NPEINOYTeHNE NPAKTUYECKOM KOMIIOHEHTE COJIepKaHus OOydYeHHs, OPHEHTHUPOBAaHHON Ha TIOATOTOBKY BBIYCKHHKA O00IIe00pa3oBaTeIbHON
OpraHM3ally, BIAJCIONIero He HabopoM 3HaHUH, a HYHKIIMOHAIBLHOW IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSMHU aKTHUBHOTO MOTYYESHUS 3HAHHUM
Y IPUMEHEHUS UX B peaJIbHOM JKU3HU JUIsl pEIICHUs TPAKTUUECKUX 3aay.

B cBsi3u ¢ 3TUM NpH U3y4EHUU NpeMeTa « XUMHUs» JOMUHUPYIOIee 3HaUeHHE MPUOOPETaoT TaKKUe LEeNU U 3a/1aui, Kak:

ajanranus oOydyaroluxcs K YCIOBUSAM AMHAMUYHO Pa3BUBAIOIIETOCS MUpa, (POPMUPOBAHUE MHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPHHATHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX XHM3HEHHBIX CUTYalMsIX, CBA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

(dopmHpoBaHUEe Yy 00yJaromuXcs KIOYEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIHI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUEHHUE IS PAa3JIMYHbIX BUI0B
NeSITEIbHOCTH: PELIeHUs] pobiieM, MOoKMCKa, aHalnu3a U o0paboTKu MHMOpMaLKUK, HEOOXOIUMBIX JUIsl IPUOOPETEHHS OMbITa AEATEIbHOCTH, KOTOpast
3aHMMaeT Ba)XKHOE MECTO B MO3HAHMU XUMMH, a TaKXKe JJIS OLEHKH C TMO3UIUM HKOJOTMYecKo Oe30MacHOCTH XapakTepa BIMSHMS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOJIHYIO CPENy;

pa3BUTHE I03HABATEIbHBIX WHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOy4aromMXcs: CIIOCOOHOCTH CaMOCTOSATEIbHO
pUOOpPETaTh HOBbIE 3HAHUS 110 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOT UU
JUI TIOMCKA M aHan3a y4eOHOM 1 Hay4yHO-TONYJIApHON HH(OPMALIUK XUMUYECKOTO COAEepKAHMS;

(dopMHUpOBaHKE U pa3BUTHE Y OOYYAIOIIMXCSI ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS, HAOII0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOMMBI, B YaCTHOCTH, IIPU IIJIAHUPOBAHUH U TPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y 0Oydarouuxcsi yOexx 1IEHHOCTH B TYMaHHCTUYECKON HAMpaBICHHOCTH XUMHH, €€ BaXKHOW POJIM B PEIIEHUH TTI00aTbHBIX MPodIeM
PaIMOHATIBLHOTO TPUPOIOTIOIB30BAHUS, TOMOJHEHHS SHEPTETUUECKUX PECYPCOB U COXPaHEHUs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOr0 OTHOILEHHUS K TPUPOJAE M CBOEMY 3/I0pPOBBIO, a TaKXe MPHOOPETeHHs OIbITa HCIOJb30BAaHMS IOJYYEHHBIX 3HAHUHM JUISl NPUHATUS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.



B yueOHOM miaHe cpenHero ooiero oopa3oBanus npeaMeT « XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTaB MPeJAMETHOIN obOnacTh «EcTecTBeHHO-
HAaY4YHBIC IPCAMCTHI».

OO11ee YnciI0 YacoB, OTBEACHHBIX IS H3YUCHHs] XUMHUH, Ha 0a30BOM YPOBHE cpeJiHero o0Iiero oopa3oBanus, cocrapisieT 68 yacos: B 10 kimacce
— 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezieno).

COJAEP)KAHUE OBYYEHUA
10 KIIACC

OPITAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOH XUMMH

IIpenmer OpraHMYeCcKOn XUMHH: eé BO3HUKHOBEHHUE, pa3BUTHE u 3HAa4YCHHE
B MOJYYEHMM HOBBIX BEIIECTB M MaTepualoB. Teopusi CTpOeHUs opraHudeckux coeauHeHuid A. M. bytnepoBa, €€ OCHOBHBIE IOJOXKEHHUS.
CtpykTypHbIE (POPMYIIBI OPraHUYECKHUX BeIIecTB. ['oMonorus, nzomepus. XUMHUYeCKasi CBA3b B OPraHUYECKUX COCMHEHHSIX — OJUHAPHBIC U KpaTHbIE
CBS3HU.

IIpencraBnenue o kimaccuduKaluu OpraHMYecKuX BeliecTB. HomeHkaTypa opraHMYecKMX COEAMHEHHUH (CUcTeMaTHuecKasl)) U TPUBHAJIbHBIC
Ha3BaHUs BAKHEUIINX IPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BEILIECTB.

OKcliepUMeHTaIbHbIE METObl M3YUYEHUs BEIIECTB U UX NPEBpAllEHHUH: 03HAKOMIIEHHE ¢ 00pa3liaMyu OpraHMYeCKUX BELECTB M MaTepHajaMy Ha
UX OCHOBE, MOJICIMPOBAaHHE MOJEKYJl OpPraHMYECKHX BEIECTB, HAOJIOJEHUE U ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB [0 MPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuU (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

YruaeBoaopoasl

ANKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMM psaa. MeTaH M 3TaH — MpoCTeHIIne NpeiCTaBUTENN aJKaHOB: (PU3UYECKUE U XUMHUYECKHUE
CBOMCTBa (peaKIK 3aMEIIEHUs U TOPEHUsT ), HAXO0XKJIEHUE B PUPO/JIE, TOIYUEHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUH psil. DTUIICH U MPOIWIEH — MPOCTEHIIne MPEeICTaBUTENN AJIKEHOB: (hPU3UYECKHe U XMMHUYECKHe
CBOMCTBa (peaklUu TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THIPATAIIH, OKHCIICHUS U TOJIMMEPU3allii ), TOJyYeHNEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEWIME XUMHUYECKHE CBOMCTBa (peakius mnoauMepusamnuu). [lomydenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psll. ALETHJIEH — IPOCTeHIINN NpeacTaBUTENb aJIKWHOB: COCTaB, CTPOCHHE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA (peakIMy THAPUPOBAHUS, FaIOTEHUPOBAHUS, THAPATALlUH, TOPEHUS ), TOJTYyUeHNE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MUECKME€ M XHMHUYECKHE CBOICTBa (peaklUuy TaJOTreHUPOBAaHUS W HUTPOBAHMS), MOJIyY€HUE U
npumMeHenue. Toryon: cocmae, cmpoeHue, @uauueckue U XuMuUuecKue Ceoucmed (peakyuu 2an02eHuUpo8anus U HUMpPOBAHUs), NOJYYeHue U
npumenerue. TOKCHYHOCTb ApEHOB. [ eHeTHYeCcKas CBA3b MEXAY YIIE€BOAOPOAAMHU, IPUHAJIEKAIUMHA K PA3JINYHBIM KJIACCAM.




[TpupoaHble MCTOUHHUKH YriaeBoJopoAoB. IIpupoanslil ra3 u nomyrHele HeTsaHbIE ra3bl. HedTs u e€ npoucxoxaenue. CrnocoObl nepepadoTku
He(TH: MMEPErOHKA, KPEKHHT (TePMHUUYECKHMA, KaTaIuTHUeCKuil), muponau3. IIpomykTel nepepaboTku HeTH, X TPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro NepepaboTKH.

OKcliepUMEHTAIbHbIC METO/IbI M3YYEHUS BEIIECTB U MX NPEBPALICHHI : O3HAKOMJICHHE ¢ 00pa3IiaMy IIacTMace, KaydyKOB U PE3HHBI, KOJJICKIHH
«HedTb» 1 «YT01B», MOJETUPOBAHUE MOJIEKYJI YIIIEBOAOPOAOB U I'aJOr€HONPOU3BOIHBIX, IPOBECHUE IPAKTUYECKON pabOThl: OJyYEHHUE ITHIICHA U
H3YyYEHHUE Er0 CBOMCTB.

PacuérHeie 3a1aun.

Bbruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WIN IMPOAYKTA PEAKIIMH MO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE COUPTHL. METaHON M 3TaHOJ: CTpOCHHE, (PU3HUECKHEe U XMMHUYECKHE CBOMCTBA (peakluy ¢ aKTUBHBIMU METaJlJIaMH,
rajlor€HOBOJIOPO/IaMHU, TOpEHUE), IpUMeHeHue. BoaopoiHble CBSA3M MEXy MOJIEKylaMH cOUpToB. JleiicTBHEe MeTaHOJa M 3TaHOJA Ha OpPraHu3M
4eJI0BEKA.

MHOroaToOMHBIE CHUPTHL. DTHICHTIUKOIb U TIHUIEPHH: CTpOeHHE, (PU3NYECKHe W XMMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIysi HA MHOIOaTOMHbIE CIUPTHI). JlelicTBUE HAa OpraHu3M uesoBeka. [IpuMenenue riunepuHa u 3TUIICHIJIMKOIIS.

®DeHo1: CTPOCHUE MOJIEKYJIbI, (PU3NYEecKre U XUMHUecKne cBoiicTBa. TokcuuHOCTh eHona. [Ipumenenne denona.

Anbnerunpl v kemowuvi. DopManblerui, auneTalbJerua: CTpoeHue, (u3nyeckue U XUMHMYECKHE CBOMCTBAa (peaklUM OKHUCICHUA WU
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), [TOJIyU€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHas KHUCJIOTBI: CTpOEHHE, (PU3MYEeCKHe U XMMHUYECKHe CBOMCTBA
(cBolicTBa, oOLIMe AJIs Kjlacca KUCIOT, peakius sTepudukanyn), nojydyeHue u npuMenenrne. CteapuHoBas U OJIEMHOBAsl KMCIOTHI KaK MPeCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

Crnoxuble 3¢uppl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponn3 ciaoxHbeix 3¢upoB. Xupsl. ['maponus xupos. IlpumeHeHHe >KUPOB.
buonoruueckas posb )KUPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKaLUs YIIeBOI0B (MOHO-, TU- U Monucaxapu/sl). ['oko3a — nmpocteimmii MOHOCaxapHi: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKHE CBOMCTBA (B3anuMoaeicTBre ¢ ruapokcuaom menu(ll), okucnenne aMmMuadHbIM pacTBOpoM okcujia cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIFOKO3bI), HAXO0XKIEHUE B IPUPOJE, TPUMEHEHHe, Ouonoruueckas poib. @otocunTe3. OpykTo3a Kak H30Mep IIIIOKO03bI.

Kpaxman u nemnmono3a kak mpupojaHble nonuMmepbl. CTpoeHHe Kpaxmaia U LeJUTo03bl. du3nyeckue U XMMHUYECKHME CBOMCTBA Kpaxmala
(ruaponu3, KaueCTBEHHAs! PEAKLMSI C HOJIOM).

OKClepUMEHTAIbHbIE METOJIbl M3YYEHHsI BEUIECTB W MX MPEBPAIICHUN: MPOBEIEHUE, HAOIIOIEHNE U OMHCAHUE JEMOHCTPALMOHHBIX OIBITOB!
TOpEeHUE CIUPTOB, KAYECTBEHHBbIC pEaKIUH OJHOATOMHBIX CIHUPTOB (OKUCIeHHEe »dTaHosna okcugoM wmeau(Il)), MHOroaroMHBIX CIHUPTOB
(B3aumopelictBue rmuepuHa c¢ ruapokcuaom Meau(ll)), ampaeruaoB (okuciaeHHMe aMMHA4YHBIM pacTBOpoM okcupaa cepedpa(l) u ruapoxcugom
menu(Il), B3aumoneicTBre KpaxMaia ¢ H0JI0M), POBEICHHE PAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTBI.

PacuérHeble 3anaum.




Brruucienus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MU MPOAYKTa PEAKIIUU 10 U3BECTHBIM
Macce, 00bEMY, KOJTMIECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIUN).

A3oTcoepIKale OpraHuIeCKue COSTMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(OTEepHbIE OpraHUYecKue coequHeHus. DU3NUecKne U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMEpe TIHUIUHA).
Bbuonorunyeckoe 3HaueHUEe aMUHOKHUCIIOT. [lenTuapl.

benku kak mpupoaHbIE BHICOKOMOJIEKYJSIpHBIE coennHeHus. [lepBuunas, BTOpHYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA
OENKOB: THAPOIU3, ACHATYpaIusl, KAUEeCTBEHHbIE peaKluy Ha OeJKu.

3KCH€DI/IM6HT8,JII)HI)I€ MCTOJAbI M3YUYCHUS BCIICCTB M HX HDGBDaHIGHI/If/'II Ha6JHOIIeHI/Ie " OIIMCAaHHC IIGMOHCTpaIII/IOHHBIX OIIBITOB: IIGHaTypaIII/ISI
OCJIKOB TMPHU HarpeBaHWH, IBETHBIC PEAKITUN OCIIKOB.

BricokomosiekyJIIpHbIE COeTUHEHUS

OcHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYISPHBIX COCTUHEHHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3alluU, CPEIHSISI
MO.HeKy.HHpHaH Mmacca. OCHOBHI)IC METOAbI CUHTE3a BI)ICOKOMOJICKyJIFIpHI)IX COGI[I/IHGHI/Iﬁ — HOJII/IMepI/ISaIII/IH U IMOJIMKOHACHCAILIUS.

OKCIIepUMEHTANIbHBIC METOJIbl M3YYEHUSI BEIIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C 00pasliaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4yKOB.

MeXIpeIMETHBIE CBSI3H.

Peanuzarust MexXnpeIMETHBIX CBSI3€M MPU M3YYCHUH OpraHudecko xumuu B 10 Kilacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUYHbIX MOHATUN, TAK U MOHATUMN, SIBISIOIIMNXCA CUCTEMHBIMU ISl OTJIEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBICHUE, HAYYHbIN (DaKkT, TUTIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CUHTE3, KJIacCU(UKaIus, MepuogUIHOCTb,
HaOI0IeHNe, U3MEPEHNE, SKCTIEPUMEHT, MOCTTUPOBAHNE.

dusnka: Marepus, dHEPrusi, Macca, aToMm, JIEKTPOH, MOJEKYJa, YHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE
BelIeCcTBa, (PU3NUECKHE BETUYNHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusm, 6mocdepa, oOMeH BEHIECTB B OpraHu3Me, (HPOTOCHMHTE3, OUOJIOTHYECKH aKTHBHBIC BelecTBa (OEIKH, YrJIeBOJIbI,
KUPBI, PepMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPO/IbI, TIOJIE3HBIE UCKOIIAEMbIE, TOILITUBO, PECYPCHI.

TexHoNmOrus: MUIIEBbIE MPOIYKThl, OCHOBBI PAaIllMOHAIBHOIO MHUTAHUS, MOIOLIME CPEACTBA, JEKAPCTBEHHbIE M KOCMETHMUYECKHE Mpenaparsl,
MaTepI/IaJ'H)I n3 I/ICKyCCTBeHHI)IX U CUHTCTHYCCKHUX BOJIOKOH.




11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHYECKUH 3JIeMEHT. AToM. Sapo aToma, N30TOMbI. DJIEKTPOHHAS 0000YKa. DHEPreTHYECKUE YPOBHH, TTOAYPOBHU. ATOMHBIC OpOUTAIH, S-,
p-, d- asnemeHThl. OCOOCHHOCTH paCIHpeACNICHUs] SJICKTPOHOB IO OpPOUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAS
KOH(UTYpalusi aTOMOB.

[lepuognueckuit 3akoH u Ilepuoguueckas cuctema xumuueckux diemeHToB J[. . MenpaeneeBa. CBsA3b NEPUOJUMYECKOIO 3aKOHA H
[lepuonnueckoil cuctembl xumudeckux siemeHToB JI. M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEW CTPOEHUST aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO IpyMHaM U nepuoiaMm. 3HaUYE€HUE MEPUOJUUYECKOrO 3aKOHA B
Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BuIbl XMMMUYECKOH CBsI3U (KOBaJIEHTHAs HEMOJSIpHAs W TOJSpHAas, WOHHAs, METAJUIMYEecKas).
Mexanu3mbl 00pa3oBaHUS KOBAJICHTHOM XHUMHUYECKOW CBs3W (OOMEHHBIH U JOHOPHO-aKIENTOpHBINM). Bomopoanas cBs3b. BaneHTHOCTS.
DneKTpooTpulaTeaIbHOCTh. CTeneHb OKucieHus. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. [HMBI KPUCTANIMYECKUX PEHIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

[TonsaTtue o nucnepcHbIX cuctemax. MicTMHHBIE M KOJUIOMIHBIE pPacTBOPHI. MaccoBas 10J1s BELIECTBA B PacTBOPE.

Krnaccudukanus Heoprannyeckux coequHeHuil. HoMeHkiaTypa HeopraHMYecKMX BellecTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAUISKALUX K PA3JIMYHBIM KJIACCaAM.

Xumnyeckas peakuusi. Kiaccupukanys XUuMUYeCKUX peaklMii B HEOPraHMYECKON U OpraHu4eCKON XUMHUH. 3aKOH COXPAaHEHHUS] MacChl BEILIECTB,
3aKOH COXPaHEHMsI U IPEBPAILCHUS] SHEPTUU IIPU XUMHUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3idu4HbIX (akTopoB. OOpaTuMble peakuuu. XUMHUEcKoe paBHoBecHe. DakTophwl, BIUAIONIIME Ha
cocrostHue xumuieckoro pasHosecus. [Ipunuun Jle [llarense.

DnexTponauTuyeckas aucconuaiys. CuiibHbIe U ciaalble 371eKTpoiauThl. Cpea BOJHBIX PACTBOPOB BELIECTB: KUCIAs, HEUTpaabHas, IEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKClepUMEHTAIbHbIE METOJbl W3YYEHMs] BEIIeCTB M MX MNpeBpallleHuil: aemoHcTpauus Tabiuin «llepuogudeckas cucreMa XUMHYECKHX
JJIEMEHTOB . N. MenneneeBay, U3Yy4EHUE Mojieen KPUCTAJIIIMYECKUX PELIETOK, Habmro1eHne
U ONHMCaHHE JIEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3sioKEHHE MEPOKCHAA BOJOPOJAA B MPHUCYTCTBUHU KaTalu3aTopa, ONpeAeseHHE CPeJIbl
pPacTBOPOB BEILECTB C IOMOIIBIO YHHBEPCAJIBHOIO HWHAWKATOpAa, pPEaKIUH HOHHOrO OOMEHa), MpOoBelIeHHE INpaKkTHUecKol paboTel «BiusHue
pa3aMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON PEaKIIHM».

PacuérHeie 3a/1a4un.




Pacuérel o ypaBHEHUSM XUMHYECKHUX PEAKIUil, B TOM YHUCJIE TEPMOXHMHUUYECKHE PACUETHI, pACUEThl C MCIOJIb30BAHUEM IOHATHS «MAaccoBas
JIOJISI BELLIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. [Tonoxxenne HemetaimioB B llepmoamueckoit cucreme xummudeckux aiemeHToB J[. M. MenaeneeBa M OCOOCHHOCTH CTPOCHHUS
aToMoB. Du3nueckne CBOMCTBA HEMETANIOB. AJUIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXHEHUIIUX HEMETAJIOB (TaJlOTEHOB, CEpbl, a3oTa, ¢ocdopa, yriepona M KpPeMHHUS) W UX COCIUHEHUN (OKCHIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX COSIMHEHHI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUN.

Mertamnbl. [lonoxenne MetamnoB B Ilepuoamueckoit cucreme xumuuecknx osnemeHToB JI. WM. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YeK aroMOB MeTauioB. OO0mue ¢u3udeckne cBoicTBa MeTauIoB. CIUIaBBI META/UIOB. DJCKTPOXUMHYCCKHUA Psf HAMPSIKCHHMA
METaJUIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPU, KaJIUW, KaJIbIIU, MarHui, aIIOMAHUN, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenre MeTamioB B ObITY U TEXHHKE.

OKCIEePUMEHTAIbHBIC METO/Ibl M3YUYCHHS] BEIIECTB M WX MPEBPALICHUN: M3yUYE€HUE KOJUICKIMU «MeTayibl U CIUIaBbl», 00pa3lioB HEMETAIIOB,
pelleHre SKCIEePUMEHTANBHBIX 3a/a4, HAONOJIEHHE W OIMUCaHHe JAEMOHCTPALMOHHBIX U JTa0OPAaTOPHBIX OIBITOB (B3aUMOJICHCTBHE THIPOKCHIA
QTIOMUHUSI C PACTBOPAMH KUCIIOT U IIEI0YEeH, KaYeCTBEHHBIE PEAKIIMY Ha KATUOHBI METAJLJIOB).

Pacuérneie 3a1ayn.

Pacuérter macchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE€ WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XUMHUS U )KU3Hb

Ponp xumun B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTHIECKON M MUIIeBON 0€30MacHOCTH, Pa3BUTHH MEAUIMHEL. [[oOHATHE 0 HAyYHBIX METOAax
MO3HAHUS BEUIECTB M XUMUYECKUX PEAKIIHM.

[IpencraBienust 00 OOIMIKMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOJTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI, KPACKH, CTEKJIO, KEpAMHKA,
MaTepuabl I HIEKTPOHUKH, HAHOMATEpHUAalbl, OPTAHUYECKHE M MUHEPAIbHbBIE YI0OPEHHUS.

XuMHsl ¥ 370pOBbE YEJOBEKAa: TPaBWJIA HMCIOJb30BAaHUS JIEKAPCTBEHHBIX IpenapaToB, MpaBuia OE30MacHOTO HWCIIOIB30BaHUS ITPENapaToB
OBITOBOM XUMHAH
B IIOBCEHEBHOM KU3HH.

MexnpeIMETHBIE CBA3U.

Peanu3arust MeXnpeIMETHBIX CBS3EH MpU U3y4yeHUH oOIIel 1 Heopranuuecko XxumMuu B 11 Kitacce oCcyIecTBIseTcsl yepe3 UCIOIb30BaHNe KaK
0OIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHSATHUH, SBJISIOMINUXCS CUCTEMHBIMU JJIS OTACIIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAy4YHBIA (aKT, THIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KiIaccu(UKalUs, MePUOIUIHOCTS,
Ha0II0IeHNE, DKCIIEPUMEHT, MOJICTTUPOBaHUE, H3MEPEHHUE, SIBJICHHUE.




@dusuka: Marepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAJIUOAKTUBHOCTb, MOJIEKYJIA, YHEPIeTUYECKUI YPOBEHb,
BEIIECTBO, TE€NO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3NYECKHIE BETMUMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTemMa, buocdepa, Makpo- ¥ MUKPOIEMEHThI, BATAMHHbI, 0OOMEH BELIECTB B OpPraHU3ME.

I'eorpadus: MuHEepabl, TOPHbIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHoOrNsA: XMMHUYECKask MPOMBIIIIIEHHOCTh, METAJLTypIHsl, IPOUM3BOACTBO CTPOUTEIBHBIX MAaTEPUAIIOB, CEIbCKOX03AMCTBEHHOE IIPOU3BOJCTBO,
MUIIEBasi IPOMBIIIICHHOCTb, (DapMaleBTHYECKasi MPOMBIIIICHHOCTD, TPOU3BOICTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110 XUMHWU HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS OOYYaIOUIUMUCS MPOTpaMM CPeAHero o0Iiero oopazoBaHus (JINYHOCTHBIM,
MeTarpeMETHBIM U TIpeAMETHbIM). HaydHo-MeToauyeckoit OCHOBOM i pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpPamMM CPEIHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/I.

B COOTBETCTBUHN C CHUCTEMHO-ACATCIBbHOCTHBIM ITOAXOA0OM B CTPYKType JINYHOCTHBIX pe3y.]'IBTaTOB OCBOCHUA HpC}lMeTa ((XI/IMI/I$I>> Ha ypOBHe
cpenHero o01ero 00pa3oBaHus BbIIEICHBI CICAYIOIINE COCTABISIONIUE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TPaXTAHCKOW UIAEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W
CaMOOIIPEEIICHUIO;

HaJIN4YUEC MOTHUBAIINU K 06y‘-ICHI/IIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JIMYHOCTH HA OCHOBE KJTFOUEBBIX [IEHHOCTEW M MUCTOPUYECKUX TPaaUIUil 0a30BOIl HayKu
XVMUH,;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATHCS B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIMMH
[IETIOCTHON CHCTEME XUMUYECKOTO 00pa30BaHUs;

HaJIM4YMe TPaBOCO3HAHUS SKOJIOTHYECKON KYIbTYPHI i CIIOCOOHOCTH CTaBUThH LIETTU M CTPOUTH )KU3HEHHBIE TIIIAHBI.

.HI/I'—IHOCTHBIC pGSYJ'II)TaTI)I OCBOCHUA HpenMeTa ((XI/IMI/ISI» JOCTUTAKOTCA B €AUHCTBEC y‘I€6HOﬁ u BOCHI/ITaTeJ'II)HOI‘/’I OCATCIIBHOCTU B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJI€ATTAMH POCCHICKOTO TPaXKIaHCKOTO O0IeCTBa, MPUHITHIMU B
O6H.[€CTB€ HOpMaMI/I 158 HpaBI/I.]'IaMI/I IIOBEJCHUSI, CHOCO6CTBYIOH_[I/IMI/I npoueccaM CaMOITIO3HAaHM, CaMOpa3BI/ITI/IH nu HpaBCTBeHHOFO CTAHOBJICHUA
JTUYHOCTH O00YJarOIIUXCSI.

.HI/I'—IHOCTHI)IG pGSYJ'II)TaTI)I OCBOCHUA npez(MeTa «XI/IMHSI)) OTpa)KaIOT C(l)OpMI/IpOBaHHOCTB OIIbITA H03HaBaTeHLHOfI 158 HpaKTI/I‘IeCKOfI OCATCIIbHOCTHU
o0yJaromuxcs Mo peaau3aliuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa’kaaHCcKOro BOCIUTAHMS:



0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IIPaBOMOPSIIKY;

IIPEICTABICHMSI O COLMAIbHBIX HOPMAaX U MpaBUiIaX MEXJINYHOCTHBIX OTHOILIEHUHN B KOJJIEKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKON MIESTENbHOCTU IPH CO3/IaHUU Y4YEOHBIX IMPOEKTOB, PEIICHUWH YYEOHBIX M IMO3HABATEIbHBIX 3ajad,
BBIIIOJTHEHUM XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apryMEHThl JPYruX MpU aHaIM3€ DPA3JIUYHBIX BUIOB Yy4eOHOI
NeSITENIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMH;

YB)KEHHUS K TMPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOTO MPUMEHEHHS XMMHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPYAa YUEHBIX U PAKTUKOB;

MHTEpeca W IO3HABATENbHBIX MOTHUBOB B IOJIYYCHHU W MOCIEAYIONIEM aHaiu3e HHPOPMAIMU O TMEPEAOBLIX TOCTHKEHHUSIX COBPEMEHHOM
OTCUYCCTBCHHOU XHMMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OILICHUBATh CUTYyaIluH, CBSI3aHHBIE c XUMHUYECKHUMHU SIBIICHUSIMU,
Y IPUHHUMATh OCO3HAHHBIE PELLIEHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEIECHUE U MTOCTYIIKM CBOMX TOBApHILEHN C MO3ULMM HPAaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHME IOCJIEICTBUI
3TUX MOCTYIIKOB;

4) popmMupoBaHuS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOTr0 00pa3a KU3HU, HEOOXOTUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY
U TICUXUYECKOMY 37J0POBBIO;

coOroieHUs ITpaBuIl 0€30MacHOro 00pallleHus C BeIIeCTBaMU B ObITY, IOBCEIHEBHOM JKU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHUMAaHMsI LIEHHOCTH MPaBWJI MHAWBUIYAIBHOTO U KOJJIEKTUBHOI'O 0O€30MacHOI0 MOBEJACHMS B CUTYAIUSX, YIPOXKAIOLIMX 3OPOBBIO U KHU3HU
JTIOJICH

OCO3HAHUS TIOCIEACTBUIA U HEMPUATHS BPEIHBIX MIPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHUS);

5) Tpy10BOT0 BOCIIUTAHUSA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON NEATEeIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKON M JIPYrux BHJAX
NESITENIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIIEHNU MPAKTUUECKUX 3a7a4 COLMaIbHON HAIpaBIE€HHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil pa3iuyHoro posa, B TOM YHUCJI€ Ha OCHOBE IPUMEHEHHSI TPEIMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHUsI K TPYJLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYaJbHOH TpaeKTOpUM oOpa3zoBaHMs, Oynymiedl mnpodeccun U peanusanud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;



6) PK0JIOrMY€eCKOro BOCIIMTAHUSA:

IKOJIOTHYECKH 1EIECO00Pa3HOr0 OTHOIIEHUS K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHUMAaHHUS TJI00AIbHOTO XapakTepa SKOJIOTMUECKUX MPoOJIeM, BIMSHHS SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOU
CpeIbl;

OCO3HaHHUS HEOOXOUMOCTH UCIIOIB30BaHUS JOCTIXKEHUN XUMUHU ISl PEIIEHUS] BOIPOCOB PAIlMOHATBHOTO MIPUPOIOIOIB30BAHUS;

AKTUBHOTO HEMPUATUS JCHCTBHM, NPUHOCAIIMX Bped OKPYKAIOMEH NPUPOTHON cpele, YMEHUs NPOrHO3HPOBATH HEOIArONMPHUSTHBIC
HKOJIOTMUECKUE TTOCTEACTBUS MIPEANPUHIMACMbIX IEHCTBUI U MPEAOTBPALLATh UX;

HaJTMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHICCKOW KYJIbTYPHI, OIBITA JCITCIBHOCTH SKOJIOTHYECKON HAIPABICHHOCTH, YMCEHUS
PYKOBOJICTBOBATbCSI MMM B II03HABATEJIbHOW, KOMMYHHUKATHMBHOW W COLIMAJIBHOW MPaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSITH
UJ€0JI0TUHN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON TTPAKTHKU;

MOHUMAaHUS CHEIM(PUKU XUMHUH KaK HayKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU PAIIIOHATBHOIO HAYYHOTO MBIILJICHUS, CO3JAHUU 1IETOCTHOTO
MIPEJICTABICHHUSI 00 OKPYKAOIEM MHpPe KaK O €JUHCTBE MPUPOIBI U YEIOBEKA, B MO3HAHWH IMPHPOJIHBIX 3aKOHOMEPHOCTEH M pENICHHH MPOoOJieM
COXPaHEHHUS MIPUPOJTHOTO PABHOBECHS;

YOKIAEHHOCTH B 0COOOHM 3HAYMMOCTH XUMHUU JIJII COBPEMEHHOW IUBWJIM3AIMU: B €€ T'yMaHUCTUYECKOW HAIpaBJICHHOCTH W Ba)XKHOH pOJIM B
CO3/JaHUM HOBON 0a3bl MaTepualbHOW KYJIBTYPHI, PEIICHWU TJI00ANbHBIX TMPOOJIEeM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKOH, MHUIIEBOH W JKOJIOTHYECKOH OE30MMaCHOCTH, B PAa3BUTHH MEIUIIMHBI, 00CCIICYCHUH YCIOBHM YCIENIHOTO TPyJa W DKOJOTHUYECKU
KOM(DOPTHOM JKU3HH KaKJOTO YJieHa OOIIecTBa;

€CTeCTBCHHO-HAYYHOH TPAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS, WCIOJIb3YEeMBIX B E€CTCCTBCHHBIX HayKaX, CIOCOOHOCTH
MCIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIS aHAIHM3a U OOBSICHEHUS SBICHUI OKPYKAIOIIEr0 MUpPA U MPOUCXOASAIINX B HEM M3MEHEHUU, YMEHUs JeNaTh
000CHOBaHHBIC 3aKTFOYCHUS HA OCHOBE HAYIHBIX (DAKTOB M UMEIONUXCS JAHHBIX C [ETBI0 TIOTYICHUS JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIIOB30BATh XUMUYECKUE 3HAHUS /ISl pEeUIeHHs POOIeM B peabHBIX JKU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO U HCCIIeI0BATEIILCKON IS TEIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUW MO XUMHH B
COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/a B pa3IudHbIX chepax mpodhecCuOHATHHOU MeATeTbHOCTH.

METANIPEIMETHBIE PE3YJIbTATBI



MeranpeamMeTHbIe pe3yabTaThl OCBOSHUS YI€OHOTO MpeaMETa «XUMHI» Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIsI POPMUPOBAHUS MUPOBO33PECHUS 00YIAIOIIMXCS MEXIUCIUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIEC IOHATHS, OTPAKAFOIINE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CIeNU(PUKY METOJIOB IMO3HAHUS, MCIOJIB3YEeMbIX B €CTECTBEHHBIX HaykKaxX (MaTepus, BEIIEeCTBO, YHEPTHUS,
SIBIICHUE, TPOIECC, CUCTeMa, HAYYHBIH (DAKT, MPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEJIOBaHWE, HAOJIOJICHUE, W3MEpEHUeE,
AKCIICPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBIC yueOHBbIe JeHCTBUS  (TIO3HABAaTENbHBIC, KOMMYHHKATHUBHBIC, pETYJISTHBHBIC), oOecrneunBarommye (HOpMHUPOBAHHE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COI[MAJIBHON KOMITETEHIIUN 00yYaroINXCs;

CIIOCOOHOCTh OOYYAOIIMXCS HUCIOJIL30BaTh OCBOCHHBIC MEKIUCIUIUTMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHWS W YHUBEPCAIbHBIC y4YeOHBIE
JEHCTBUS B MIO3HABATEILHON M COIMAIILHOM MIPAKTHKE.

MeTtanpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YUeOHBIMU ITO3HABATEIHHBIMU, KOMMYHUKATHBHBIMU U PETYJISTUBHBIMU
EUCTBUSIMU.

OBJIaHEHI/Ie YuuBepcCaJdbHbIMU y'—lEﬁHbIMI/I Nnmo3HaBaTEJIbHbIMH HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTbHO (POPMYTUPOBATEH U aKTyaIHU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMPCACIIATL LEIN ACATCIBHOCTHU, 3adaBas MapaMETpbl U KPUTCPUU UX AOCTHUKCHUA, COOTHOCUTDL PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU
LEJISIMU;

HCII0JIB30BAaTh IPHU OCBOCHHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUS — BBIACIIATH XAPAaKTCPHBIC IMPU3HAKU HOHATUH U YCTaHAaBJIMBATb HUX
B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJId KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHaBJIUBATh IPUUYUHHO-CIEACTBEHHBIE CBSA3M MEX1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYCCKHUE PaCCYKACHUA (I/IH)IYKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJIATE 3aKOHOMCPHOCTH MW IIPOTHUBOPEYHA B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOBI M 3aKITIOYCHHUS,

MPUMCEHATH B IIPOLCCCEC MMO3HAHUS, UCITOJIb3YEMbBIC B XUMUH CUMBOJIMYECKHUEC (3HaKOBI)Ie) MOJ€CIIN, HpeO6pa3OBI)IBaTI) MOACIIbHBIC MPECACTABICHUA
— XUMUYECKUH 3HAK (CHMBOJ) dJE€MEHTa, XUMHUecKas (opMyna, ypaBHEHHE XUMHUYECKOW pEaKklMu — MPU PEUICHUH Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYCCKUX 3aaa4, NPUMCHATbL HA3BAHHLIC MOJACIIBHLIC TIPCACTABJICHUA I BBIABICHHA XAPAKTCPHBIX IMPU3HAKOB HN3YYAa€MbIX BCIHICCTB U
XUMHUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIeN0BATENbCKIE e CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHI;

dhopmynupoBaTh IENH W 3aa4d HCCIICOBAaHUS, WCIOIH30BAaTh MOCTABICHHBIE U CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI 11 (POPMHUPOBAHHUS TUIIOTE3HI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;



BJIAJICTh HAaBBIKAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHMS M NIPOBEICHHUS YICHUYECKUX SKCIEPHUMEHTOB, COBEpIICHCTBOBATh YMEHUs HAOII01aTh 3a
XOZIOM TIPOIECCa, CaMOCTOSTENbHO IPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHUpoBaTh OOOOIIEHUS W BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3YJIBTaTOB UCCIIEIOBAHUS, COCTABIIATE OOOCHOBAHHBINM OTYET O MPOAEIaHHOH padoTe;

PUOOPETATH OIBIT YYCHHUUECKOW NCCIIEA0BATENILCKOM U TPOSKTHOM AEATEIIbHOCTH, MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOM Y
MOMCKY METOJIOB PEIICHHS MPAKTHUECKHUX 3a]1a4, IPUMEHEHHIO Pa3IMUYHbIX METO0B O3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHKAX MH(OpMALUH (HAyYHO-TIOMYJISIpHAst IUTEPAaTypa XMMUYECKOTO COIEPKaHUs, CIIPABOYHBIE TIOCOOHS,
pecypcel MIHTEepHETa), aHAIM3UPOBATh WH(GOPMALMIO PA3IUYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTUYECKHA OIICHWBATH €€ JOCTOBEPHOCTHh U
HETIPOTHBOPEYNBOCTH;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI NPU TMOUCKE W 0TOOpe MH(pOpMAIK, HEOOXOIUMOMN JUIsl BHIIOJIHEHHUS Y4eOHBIX
3a71a4 ONpeIeNIEHHOTO THIIA;

pUOOPETATh OMBIT UCIIOJIF30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BHIOMPATh ONTUMAIIBHYIO (hopMy npeacTaBieHns HHGopManuu (CXembl, TpaduKu, TuarpaMMBbl, TaOJIUIbI, PUCYHKU H APYTHE);

WCIIOJB30BATh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ XMMUYECKOH MHpOpMaluel: MPUMEHITh MEXKIpeIMEeTHbIe ((PU3ndecKue u
MaTeMaTU4eCcKue) 3HaKH U CUMBOJIBI, (hOpMyIibl, a00peBHATYPbI, HOMEHKIIATYPY;

MCTIOJIB30BATh M MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a7aBaTh BOIIPOCHI o CYIIECTBY o0cyxmaeMon TEMBI B xoze aHanora
W/WIIN TUCKYCCUH, BBICKA3bIBATh UAEH, (POPMYINPOBATH CBOU MPEITI0KEHNS OTHOCUTENILHO BBIMOJIHEHUS MPeI0KEHHON 3a/]auu;

BBICTYIIATh C MPE3CHTAIMEH Pe3yJIbTaTOB MMO3HABATEIBHOHN JESITEIBHOCTH, MTOTYYSHHBIX CAMOCTOSTEIBHO WIM COBMECTHO CO CBEPCTHUKAMH TPH
BBINOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, TPAKTUYECKOI pabOoThI IO UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alui yueOHOro IpoeKTa U
bopmynHpoBaTh BBIBOJIBI
0  pe3yiabTaTaM NpPOBEAEHHBIX  MCCIEJOBAHMNH MNyTEM  COIJIacOBaHUS  NO3MLMH B Xoae oOcCykaeHus U oOMEHa  MHEHHUSMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILLECTBIIATH CBOIO ITO3HABATEIIBHYIO JIEATEIBLHOCTD, ONpEaeisas e€ LEIU U 3aJa4yd, KOHTPOJIUPOBATh U 110
Mepe HeoOXOIMMOCTH KOPPEKTHpPOBAaTh IMpe/jlaraeMblii alrOpUTM ACUCTBUIM NpH BBHIMOJHEHWH Y4eOHBIX U HCCIEI0BAaTENbCKUX 3ajad, BbIOMPATh
Haunboee 3(h(HeKTUBHBIN CIIOCO0 UX pEeIIeHUs ¢ YUYETOM MOIYUYEHHUS] HOBBIX 3HAHUHN O BEIIECTBaX U XMMHUYECKUX PEaKLUsIX;

OCYLIECTBIISATh CaMOKOHTPOJIb cBOEH NEATETbHOCTH Ha OCHOBE caMoaHaJIn3a " CaMOOILICHKH.

IHNPEAMETHBIE PE3YJBTATHBI

10 KJIACC



IIpenMeTHBIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckasl XUMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEJCTABICHUNA O XUMHUYECKOW COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOH KapTHUHBI MHUPA, POJIM XUMHUHU B TIO3HAHUH SIBICHHUMA
IPUPOJBI, B GOPMHUPOBAHUY MBIIUICHUS U KYJIbTYPbl IUYHOCTH, €€ (PYHKIMOHAIBHON I'PAMOTHOCTH, HEOOXOIMMON JUIsl peIlieHUs MPAKTUUECKUX 3a1a4
¥ 9KOJOTMYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpee;

BJIAJICHUE CUCTEMON XMMHUYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIME IMOHATHUSA (XMMHUYECKHUH 3JIEMEHT, aToM, 3JIEKTPOHHas
000JI0YKa aToma, MOJIEKYJa, BAJIEHTHOCTh, 3JEKTPOOTPUIATEIBHOCTh, XUMUYECKast CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass M COKpamiéHHas),
MOJIb, MOJISIpDHAsE Macca, MOJIAPHBIA 00BEM, yriaepoJIHbI CKelleT, (PyHKIHOHAJIbHAs TPYIIa, paaukal, U30Mepusi, U30Mephbl, TOMOJIOIMYECKUH psif,
TOMOJIOTH, YTJI€BOJIOPO/IbI, KUCIOPO U a30TCOAEPKALLUE COEAUHEHMSI, MOHOMED, TMOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS);
TEOPUM M 3aKOHbI (TEOpUS CTPOEHUs OpraHmdeckux BemecTB A. M. byrinepoBa, 3akOH COXpaHEHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMUU; MUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX SIBJICHMM,
(aKTOJIOrMUECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHU M OE30M1aCHOM MCIIOJIb30BAaHMM BAXKHEHIIMX OPraHMYECKHX BEIECTB B OBITY U
MIPaKTUYECKOHN JESITEIbHOCTH YEJI0BEKa;

Cc(OPMHUPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIC NMPU3HAKU MOHATUH, yCTAaHABIMBATh UX B3aUMOCBSA3b, MCIIOJIB30BAaTh COOTBETCTBYIOILME
MIOHSTHSI TIPU OIMCAHUU COCTaBa, CTPOEHUS U IPEBPAILEHUN OPraHUYECKUX COEAMHEHUN;

Cc(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATH XUMHUYECKYIO CHMBOJIMKY I COCTABJICHMSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalI€éHHON) (GOpMyJl OpraHMYECKUX BEUIECTB M YpaBHEHHM XMMUYECKUX peakLWi, U3rOTaBIUBaTh MOJIEIM MOJEKYJ OPraHMYECKHUX BEIIECTB IS
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHaBIMBaTh MPUHAAJICKHOCTh M3YYEHHBIX OPraHMYeCKUX BEUIECTB 110 HMX COCTaBy M CTPOEHHUIO K
OIpe/IeIEHHOMY KJIacCy/Tpymie COeIuHeHUN (YIrieBOJOPO/bl, KUCIOPOA U A30TCOJAEpIKAIlNe COEJUHEHUs, BBICOKOMOJIEKYJSPHbIE COEIMHEHMS),
JaBaTh UM Ha3BaHMs o cucreMarndyeckoil HomeHkiarype (IUPAC), a Takke npuBOAUTh TPUBUAIbHBIE Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB
(9THIIEH, TPOIWIIEH, AaleTHJIeH, STWIEHIJHMKOJb, INIMUEpUuH, (eHos, (GopMmanbaerus, aueTalblerdj, MypaBbHHas KHUCIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCJIO0TA, TII0K03a, GPYKTO3a, KpaxMall, LEeIi0103a, [IHIHH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUIbl XUMUYECKOM CBA3HM B OPIraHUYECKUX COETMHEHUAX (OJIMHAPHBIE U KPATHbIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOKEHUSI TEOPHH CTPOCHUS OopraHndeckux euectB A. M. BytiepoBa /i 00bsICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIIECTB OT UX COCTABA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA TUTMYHBIX MPEIACTABUTENEH Pa3IMUHBIX
KJIaCCOB OpPTraHWYECKHX BEIIECTB (METaH, STaH, JITWICH, MPOMWICH, aleTuieH, OyraaueH-1,3, metunOyramueH-1,3, O€H30i, METaHOJ, JTaHOI,
STUJICHIJIMKOJb, TIUIEpUH, (HEHOJ, aleTaabAeru]l, MypaBbUHAs M YKCYCHasi KHCIJIOTHI, IIFOKO3a, Kpaxmal, LEeJUII0J03a, aMUHOYKCYCHasl KHCIIOTa),
WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOUIMX XHUMHUYECKHUX DPEAKIMM C HCIMOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJOPOIHOTO ChIPhs (HEPTH, MPUPOIHBIN T'a3, Yroib), CIOCOOBI UX MepepadoTKH
U MPAKTUYECKOE MPUMEHEHHE TPOAYKTOB NEpepadOTKH;



C(OPMHUPOBAHHOCTh YMEHHH IPOBOJUTH BBIYMCICHHS MO XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM
IIPOJIYKTa peakuuu 1o U3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJIHOTO u3 HCXOJHBIX BEILIECTB
WM IPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOH 3HAHHMI 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHMS, UCIOJIb3YEMbIX B XMMHHU MPH U3YYCHUU
BEIIECTB M XMMHUYECKHX sIBICHUH (HaOnroneHue, u3MepeHue, SKCIEPUMEHT, MOJAEIMPOBAHUE), UCIIOJIBb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS AJIS
IIPUHSATHSL PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOII0/aTh MpaBWia MOJIb30BAHUSA XUMHUYECKOM MOCy10i M 1abopaTopHbIM 00OpYJOBAHUEM, a TAaKKe IpaBUiIa
0OpaIIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIUSIMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATE XUMUYECKUN SKCIEPUMEHT (IPEBpALEHUs] OPraHUYECKUX BEIECTB IPU HArpeBaHUH,
MOJTyYeHNE ITUJICHA M M3YYCHHE €r0 CBOWMCTB, KaUECTBEHHBIC PEAKIMH OPTraHWYECKHX BEIIECTB, JCHATypalus OCNKOB NpU HAarpeBaHUM, LBETHHIC
peakiuu O€NKOB) B COOTBETCTBUM C IpPaBUJIAMHM TEXHHKH O€30IIaCHOCTH NpU OOpallleHMH C BEIeCTBaMU U J1aOOpaTOpPHBIM 000pYJOBAaHUEM,
MPEJCTABIATh PE3yAbTATHl XUMHUECKOTO JKCIEpUMEHTa B (hOpMe 3alHCH ypaBHEHUH COOTBETCTBYIOUIMX PEAKIUH M (POPMYIHUPOBATH BBIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XMUMHUYECKYI0 HH(OpMAIHIO, TOIY4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeAcTBa
MaccoBoi nHpopmanuu, HTEpHET U Apyrux);

c(OpPMHUPOBAHHOCTh YMEHUU COOJIIOJIaTh MpaBHJIa SKOJIOTMYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM AEATEIBHOCTU B IIEISAX
COXPAHEHHUs CBOETO 3JI0POBbS M OKPY)KAIOIIEH MPUPOAHON CpElbl, OCO3HAaBaTh ONACHOCTb BO3JEHCTBUS HA JKMBBIE OPraHU3MBbl OINpPEIEIEHHBIX
OpraHMYEeCKUX BeIIeCTB, MOHMMas cMbici mnokaszarens IIJK, moscHATe Ha mpuMepax crocoObl YMEHBIIEHUS W NPEIOTBPALIEHHS HX BPEIHOIO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4arolUXCcsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710POBbs: YMEHHME MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/AxX MO3HaHUs
BELIECTB U XMMUYECKUX SIBJICHU;

JUISL CJETBIX U CJIa0OBHUIAAIIMX OOYYaIOIIMXCS: YMEHHE MCIONb30BaTh pelibe(pHO-TOUeUHYI0 cucTemy obo3HaueHuid JI. Bpains nnst 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMHUsD» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XUMUYECKOH COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU SIBIICHHUH
MpUPObI, B GOPMUPOBAHUN MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH, €€ (PYHKIIMOHATIHLHONU IPaMOTHOCTH, HEOOXOAMMOM JJIsl pellleHus TPaKTUUYECKHUX 3a]au
Y 9KOJIOTMYEeCKH 000CHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpee;

BJIJICHUE CHCTEMOM XMMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaollue MOHATHS (XUMUYECKUH AJIEeMEHT, aToM, U30ToIl, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYeCcKas
CBs3b (KOBAJIEHTHAs, MOHHAsA, METa/NIM4yecKas, BOJAOPOJHAs), KpHUCTaNIMYecKas peléTka, TUIbI XMMHYECKHUX peakUui, pacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAs AMCCOLUALNS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XMMHMUECKON pEaKlUH, XUMHUYECKOE PaBHOBECHE);



TEOPHUH U 3aKOHBI (TEOpUs JIEKTPOJIUTHUECKON Auccouuanui, nepuoandeckuit 3akon /1. M. MenneneeBa, 3ak0H COXpaHEHHUsS] MacChl BELLECTB, 3aKOH
COXPAHEHHUs U INPEBPALLEHUS SHEPTUU NPU XUMUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS,
JIeKalllye B OCHOBE MOHMMAHUS IPUUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (aKTOJIOIMYECKHE CBEJICHUs O CBOMCTBAX, COCTaBE, OJYyYECHUN
1 0€301aCHOM HCIOJIb30BAHNH BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1EATEILHOCTH YEIOBEKA,;

C(OPMHUPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIC NMPU3HAKU MOHATUH, YCTAaHABIMBATh UX B3aUMOCBA3b, MCIIOJIB30BAaTh COOTBETCTBYIOLIHE
MOHSATHS IIPU ONMCAaHUM HEOPraHUYECKHUX BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUI HCHOJIB30BaTh XMMUYECKYI0 CUMBOJIUKY JUIsl COCTaBI€HUs (POPMYJI BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKIHi,
cucremarnyeckyro HoMeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHbIi ra3, yrJIEKUCIbIN ra3, aMMuakx,
raméHas U3BeCTh, HerauéHas U3BeCTb, UThEBAs COJlA, TUPUT U JPYTHUE);

c(OPMHPOBAHHOCTH YMEHUH OIPEENIATh BAJICHTHOCTh M CTEIICHh OKUCIICHUSI XMMUYECKHUX 3JIEMEHTOB B COSAMHEHUSIX PA3IMYHOTO COCTaBa, BU/]I
XMMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METAJNINYECKas, BOJOPOJIHAS) B COCAMHEHUSX, TUI KPUCTAIIMUECKON PEIIETKH KOHKPETHOI'O BELIeCTBa
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAsI, METAJNINYECKasi), XapaKTep Cpebl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPUHAIJIEKHOCTh HEOPTaHMUYECKUX BELIECTB M0 UX COCTAaBY K ONpeAeiIEHHOMY Kiaccy/rpymie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJLIBI M1 HEMETAJIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THIPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI Nepuoandeckoro 3akona /. M. MenneneeBa U JeMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XUMHUECKHX 3yieMeHTOB 1—4 mnepuonoB Ilepmomuueckoii
cUCTeMbl XUMHUecKuX dieMeHToB J[. 1. MenneneeBa, ncnosnb3yst MOHATHS «S-, P-, d-3JIE€KTPOHHBIE OPOUTAIINY, «IHEPIEeTUUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEJUHEHMH MO mnepuojam u rpynnam llepuoanueckoi cucTteMbl XUMHUYECKHX
anemenToB /1. . Menjeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXA1Yy HEOPraHMUECKUMHU BEIECTBAMH C OMOUIbIO YPaBHEHUN COOTBETCTBYIOIMIMX XUMHUUECKUX
peaxkuumii;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKIIMU 110 Pa3IMYHBIM MPHU3HAKaM (YUCITY U COCTAaBY pearupyrolluX BELIECTB,
TEIUI0BOMY 3 (EeKTy peakiny, U3MEHEHHUIO CTEeIIeHEeH OKUCICHHS 2JIEMEHTOB, 00PaTUMOCTH PEaKLH, YYaCTHIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUN COCTaBIATh ypaBHEHUS pPEaKIMH pa3IMYHbIX THUIIOB, IMOJIHBIE M COKpAllEHHBIE YpaBHEHUS pEaKUuil HOHHOTO
oOMeHa, yUUTbIBasi yCIOBHS, IPU KOTOPHIX 3TH PEAKIIUU UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, TOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB pPA3MUYHBIX HEOPraHWYECKUX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEACTBOM COCTABICHHS 3JEKTPOHHOTO
OaylaHca ITUX PEaKIUii;

Cc(OPMHPOBAHHOCT YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH pPEaKIMU OT pa3IMYHbIX (PAKTOPOB; XapakTep CMEIEHUs
XUMHUYECKOT0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETo Bo3jencTBus (mpuHuun Jle [larensbe);



Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHMUYECKHE IMPOLECCHI, JEKallue B OCHOBE IPOMBIIIJIEHHOTO MOJTY4YE€HUS! CEpPHOW KHCIOTHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTD MPEJICTABICHHUH 00 OOIIMX HAYYHBIX MIPUHIIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BOICTBA;

C(OPMHUPOBAHHOCT YMEHHMH IPOBOJUTH BBIYMCICHHMSI C HCIOJIb30BAaHUEM IIOHATHUA «MaccoBas 0N BEIIeCTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUH T'a30B MPU XUMUYECKHUX PEaKIUAX, MAacChl BEIeCTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MM 00BbEMY OJTHOTO
U3 y4acTBYIOIIMX B PEAKIIMU BEILECTB, TEIIOBOTroO 3(hdekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChl BEILECTB, IPEBPALLCHHS U COXPAaHEHUs
JHEPIUY;

c(OPMHPOBAHHOCTh YMEHUI cOOII0AaTh MpaBWa MOJIb30BAHUS XMMHUYECKOM MOCYNOM M 1abopaTopHbIM 000OpYJOBAHUEM, a TAaKKe IpaBUiIa
oOpaIIeHus C BEUIECTBAMHU B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHX OIIBITOB;

c(OPMHPOBAHHOCT YMEHMH IUIAHUPOBATH M BBINOJHATh XMUMHUYECKMH SKCIEPHUMEHT (pa3jio’KeHHe IEepOKCHJa BOAOPOAAa B IMPHCYTCTBUU
KaTaJan3aTopa, ONpeesICHUE CPellbl PACTBOPOB BELIECTB C MOMOIIbI0 YHHBEPCAIBHOIO MHIMKATOpA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh
XMMHUYECKON peakluy, peakiii HIOHHOTO OOMEHa, KaueCTBEHHbIE peaklMK Ha CyIb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, pellieHHe
AKCIIEPUMEHTAJbHBIX 337au o TemaMm «Metamae» u «Hemeramisl») B COOTBETCTBUU C IpPaBHJIAMU TEXHUKHU OE€30MaCHOCTH INpPU OOPALEHUU C
BEIIECTBAMM U JIAOOpAaTOPHBIM OOOPYAOBAaHUEM, IPEACTABIATh PE3yJbTaTbl XUMHUYECKOTO OHKCIEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOIINX PEeaKUUil 1 (HOPMYIHPOBATH BHIBOBI HA OCHOBE STHX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIM3MPOBATh XMUMHUYECKYIO HH()OPMALMIO, MOJIY4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa
MaccoBOW KOMMYHHUKaIK, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBHIa HKOJOTHYECKU IeJIecO00pa3sHOro MOBEACHHsI B ObITY M TPYJOBOH AEATENBHOCTH B LIEJAX
COXpPAHEHHUsI CBOETO 3J0POBbs M OKPYXAOIIEH NPUPOAHOW CpeIbl, OCO3HABATH OIACHOCTH BO3JCHCTBUS HA JKHUBBIE OPraHHU3MBbI OINPEACIEHHBIX
BellecTB, moHuMasi cMbici nokasatens [1JIK, moscHATh Ha mpumepax crnocoObl YMEHBIIEHUS U NPEIOTBPALICHHUS HUX BPEJHOTO BO3JEHCTBUS Ha
OpPI'aHM3M YEJIOBEKa;

U1 00Y4YaroUIMXCsl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS: YMEHHME NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHMS
BEILIECTB U XUMUYECKUX SIBJICHUH;

JUI CHENbIX M cIa0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE MCIIONIb30BaTh pelbeHO-TOUEUHYI0 cucteMy oOo3HaueHui JI. bpaiins mig 3anucu

XUMHUYECKUX (HOPMYII.
TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3ienoB U TEM IPOrpaMMbl KomnuecTBo vacoB OnekTpoHHbIE (LU POBLIE)
n/m Bcero  KoutposibHbie [IpakTnueckue 00pa30BaTENIEHEIEC PECYPChI

paboThI paboThI
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4YeCKOM XUMHH

1.1 Ilpenmer opranndeckoil XumMuu. Teopust CTpoeHUs 3
opranndeckux coenquHeHnit A. M. bytineposa

Hroro no pazneny 3



Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMmbl
n/n

Paznen 2. YrieBoaopoabt

2.1 IlpenenbHble yIiIeBOAOPOIAbl — AJIKaHbI

2.2 HemnpenenbHble yriaeBOAOPOIbL: aJTKEHBI, AJIKaJUCHBI, ATKUHBI
2.3 ApomaruuecKkue yrieBoJ0pO/ bl

2.4 IlpupojHble HCTOYHUKHU YIJIEBOJOPOIOB U UX NepepaboTka
Hroro no pazneny

Pa3nea 3. Kuciopoacoaep:kaimue opranHu4ecKue coeJHHeHUs
3.1 Cnuptsl. ®eHon

3.2 Anpnerunsl. Kap6onossie kucnotel. CiaoxHbIE d(DUPHI

3.3  VYrueBonubl

Hroro no pazneny

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeMHeHUus

4.1 AmwuHBL. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeAUHEHUS

5.1 TInmactmaccel. Kayuyku. Bonokna

Hroro no pazngeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No HaumenoBanue pa3ienoB U TeEM IPOrpamMMbl
/o

Pasznen 1. Teopernueckne 0CHOBbI XUMUH

1.1 Ctpoenue atomoB. [lepuognueckuii 3axoH u [lepuogmaeckas
cHCTeMa XMMHYeCKHX 31eMeHToB /. 1. MeHaeneeBa

KonmuectBo yacoB

Bcero  KoHTtponbHbIE [IpakTuueckue
paboThI paboThI

2

6 1

2

3 1

13

3

7 1

3 1

13

3

3

2

2

34 2 2

KonunuecTBo uacoB
Bcero KonTponbHbie [IpakTuueckue
paboThI paboThI
3

DnekTpoHHbIE (IUPPOBEIC)
o0pa3oBaTeNnbHbIE PECyPChHI

DnexTpoHHbIe (IIUGPOBLIE)
o0pa3oBaTenbHbIE PECYPCHI



Ne HanmenoBanue pa3znesnoB 1 TeEM IPOrpamMMel
n/n

1.2 Crpoenue BeuiectBa. MHOr00Opa3ue BeLIeCTB
1.3 Xumunueckue peakuuu

Hroro no pazneny

Paznen 2. Heoprannueckasi xummusi

2.1 Meramibl

2.2 Hewmeramibl

2.3 CBs3b HEOPTAaHMYECKUX U OPTAHMYECKUX BEIIECTB
Hroro no pazneny

Paznen 3. Xumus v :Ku3Hb

3.1 XuMmus u KU3Hb

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE NJIAHUPOBAHUE
10 KJIACC

Ne Tema ypoxka
n/n

1 HpC,Z[MeT OpFaHquCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U

3HA4YCHHUC

2 Teopus cTpoeHus opranndeckux coequHennit A. M. bytieposa,

€€ OCHOBHEIE ITOJIOKEHUS

3 IlpencraBienue o Ki1accuPHUKAINN OPraHUIECKUX BEIIECTB.
Homenkiatypa (cucremarnueckasi) ¥ TPUBHAIbHBIC HA3BaHUS

OpPraHUYECKUX BELIECTB
4 AnkaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI PAL
S Meran u 3TaH — npocTelIne NPeACTaBUTENN AJIKAaHOB

Bcero

34

KonmuectBo yacoB

KonTposbhbie
paboTsI

[IpakTuueckue

paboThI

KomnunuectBo yacoB

Bcero KoHTtposbHbIE

1

paboTHI

IIpakTrueckue
paboThI

OnexrponHsie (1U(POBLIE)

ara
M3y4YeHUs

o0pazoBaTeNIbHBIE PECYPChI

DneKTpoHHbIE HU(POBBIE
o0pa3oBaTeNbHbIE PECYPChI



10

11
12
13

14

15

16
17

18
19

20
21

22

Tema ypoka

AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA
OTUiEH U NPONUIEH — IPOCTEHIINE IPEICTaBUTENN AIKEHOB

[IpaxTuueckas padora Ne 1. «Ilonyuenue 3TuneHa u u3ydyeHue
€ro CBOWCTB»

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. [lomyuenue
CUHTETUYECKOTO KaydyKa U PE3UHBI

AJIKUHBI: COCTaB M OCOOECHHOCTH CTPOCHHSI, TOMOJIOTHUSCKUN
psan. ANeTHUIICH — TPOCTEHIITNI TIPEICTaBUTEIb aJTKMHOB

Breraucnenus 1o YpaBHCHUIO XUMHUYECKOM pe€aKkuuun
ApeHLIZ OeH301 U TOJIYOJI. ToxcHuIHOCTH apCHOB

I'eneTnyeckas CBA3b YHJIIEBOAOPOAOB, IPUHAJICKAIIUX K
Pa3JIMYHBIM Ki1acCcaM

[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: IPUPOIAHBIN a3 U
MOTNYTHBIE HEPTSAHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepadboTKH

IIpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN a3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HE()Th U MPOAYKTHI €€ nepepaboTKu

KontponbHas padoTa mo pazaeny «YTiaeBog0opOab»

[IpenenbHbIe OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOL.
Bonoponnas cBs3b

MHoroatoMHbIE CIIUPTHBI: STUJICHTJIMKOJIb U TTTALCPHUH

®deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE

Anpaerunpl: GOpMaNIbICTH U alleTATbICTH. AIIETOH
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS
U YKCyCHast

[TpakTuueckas pabora Ne 2. «CBoiCTBa pacTBOpa yKCYCHOM

KomnuuectBo yacoB

Bcero KonTtponbHbie
paboThI

[IpakTnueckue
paboThI

Jara
U3Y4YEHUS

DNeKTPOHHBIEC U(PPOBBIE
o0pa3oBaTenbHbIE PECyPChHI



Ne Tema ypoxka KonunuecTBo yacos Hara DNeKTPOHHBIEC U(PPOBBIE

/1 Bcero Kontpomsubie  Ilpaktnyeckme H3YICHHA 00pa3soBaTelbHBIC PECYPCHI
paboThI paboThI
KHCIIOTBD)
23 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK IIPEICTAaBUTEIH 1
BBICIIMX KapOOHOBBIX KHCIIOT
24 Mplia KakK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEe 1
JICUCTBUE
25 CnoxHble 3(pUppl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. 1
I'unponus cnoxHbIX 3GUpoB
26 JKupsl: ruApONIHA3, MPUMEHEHHUE, OMOJIOTHYECKas POJIb KUPOB 1
27 YraeBoawl: cocTaB, Kiaccudukanus. Baxxuemme 1
MIPEJCTaBUTENHN: TIIOK03a, PpyKTO3a, caxaposa
28 Kpaxmai u 11euTr0103a Kak MPUPOTHBIE TTOJIUMEPHI 1
29 KonTtpoasHas padbota no paszneny «Kuciopoacoaepxkariue 1 1
OpPraHUYECKUE COCTUHEHUS
30 AMUHBI: METWJIAMHUH U aHWJIUH 1
31 AMMHOKHUCIIOTHI KaK aM(OTEepHbIE OPraHUYECKHE COSTMHEHNS, 1
ux Ouonornyeckoe 3HaueHue. [lentu sl
32 benku Kak NpuUpOJHbIE BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1
33  OcHOBHbBIE OHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1

34 OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYISIPHBIX COEIMHEHUI. |
[InmacTmaccel, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2

11 KJIACC

Ne Tema ypoxka KonnuecTBo vacos Hara  DnexTpoHHBIE UPOBLIE

/1 Bcero Konrtponbnbie Ilpaktudeckne H3YICHHA obpasoBarelbHbIC
paboThI paboTbI peCypChl

1 Xumundeckuii aneMeHT. AToOM. DJIeKTpOHHAs: KOH(UTYpaLusi aTOMOB 1



Ne Tema ypoxka KonunuecTBo yacos Hara  DnekTpoHHBIE IUPPOBBIE

/1 Bcero Kontpombubie Ilpaktrueckue H3YICHHA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl

2 Ilepuoauueckuii 3akoH u llepnoanueckas cucteMa XUMUYECKUX 1
aneMmeHToB JI. 1. MenpeneeBa, ux CBsi3b C COBPEMEHHOM TeOpUeil
CTPOEHHS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U MX 1
COEIMHEHUH MO rpyIIaM U NepuoaM. 3HaueHUe NePUOIUIECKOTO
3aKOHA U CUCTEMbI XUMHUYECKUX 31eMeHTOB J[.1. Menneneesa B
pPa3BUTUU HAYKH

4 CrpoeHue BelecTBa. XMMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MBbI 1
0o0pa3oBaHUs KOBAIEHTHOU cBsI3u. BoopoaHas cBs3b

5  BanentHOCTB. DIEKTPOOTPULIATENHHOCTh. CTEIEeHb OKUCIICHUS. 1
BeriecTBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS

6 IloHsTHE O AMCTIEPCHBIX cUCTeMax. VICTHHHBIC U KOJUIOMIHBIC 1
pactBopbl. MaccoBasi J10Jisl BELIECTBA B paCTBOpPE

7  Knaccudukanys 1 HOMEHKIJIaTypa HEOPraHUYECKUX COeIMHEHUH. 1
I'eHeTnyeckas CBS3b HEOPraHUUYECKUX BEIIECTB, PA3JINYHBIX KIACCOB

8 Krnaccudukanus XuMHYECKHUX peakiiii B HEOPraHMUECKOU U 1
OpraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB; 3aKOH
COXPAaHEHHUs U IPEBPALLCHUS] DHEPTUU NPU XUMUUECKUX PEAKLINAX

9  Ckopoctb peakuuu. O6paTHUMbIe peakiMi. XMMUYECKOe paBHOBECHE 1

10 IIpaktuueckas pabota Ne 1. «BnusHue pazanuHbIXx (akTopoB HA 1 1
CKOPOCTh XUMUYECKOUN peaKiium»

11 Dnekrponutnueckas nuccoruanus. [lonsitue o BogopoaHoM 1
noka3zarene (pH) pactBopa. Peakuiuu nonnoro oomena. ['maponus
OPraHMYECKHX U HEOPTraHUYECKUX BEIIECTB

12 OxucauTenbHO-BOCCTaHOBUTENbHBIE peakiuu. [lonsTre 06 1
JJIEKTPOJIN3E PACIIIaBOB U PACTBOPOB COJIEH

13 KontponbHas paboTa 1o pazzaeny «TeopeTndeckre OCHOBBI XUMHUI» 1 1



/o

14

15
16

17
18
19

20

21

22
23
24
25
26

27

28
29

Tema ypoka

Meraisl, ux nojoxenue B [lepuoandeckoit cucreMe XUMHYECKUX
anemenToB Jl. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHS AaTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METAIIOB

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HATIPSDKEHUN METAJIJIOB

XvMHYeCcKue CBOWCTBA BaKHEMILINX METAUIOB (HATpHUil, KaJui,
KaJbLIMH, MarHUi, aIFOMUHUI) U UX COeIMHEHUN

XHUMHUYEeCKHEe CBOMCTBA XpomMa, MEAU U UX COCIUHECHUMN
XHUMHUYEeCKHEe CBOMCTBA IOMWHKA, XXCJIC3a U UX COCIMHECHUI

[TpakTrueckas paborta Ne 2. "Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110
teme «MeTaubi»"

Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucTeMe XUMHYECKUAX
anemenToB /. 1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

dusnueckue cBONCTBa HEMETAIIOB. AJUIOTPONHS HEMETAIOB (Ha
puMepe KUcaopoa, cepsl, pocdopa u yrieponaa)

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBl U UX COCTUHEHUIN
XvMHYecKue CBOWCTBa a30Ta, (pocodpa u Ux coeTuHEeHU I
XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCINHEHHUN
IIpuMeHeHne Ba)XHEUIINX HEMETAIOB U X COCIMHEHUN

O0001enne 1 cucreMaTn3alis 3HaHnil o teMe «Hemertauiery.
Brruncnenust no ypaBHeHHUSIM XUMHUECKUX PEAKIUI 1
TepMOXI/IMI/I'-IeCKI/Ie paC‘—IéTBI

[TpakTrueckas padota Ne 3. «PemieHue skcriepuMeHTalIbHbBIX 3a/1a4 110
teme "Hemeramibt"»

KOHTpOJ’IBHaH pa60Ta mo TeMaM «Metasiel» U «Hemeramisny

HCOpF AHUYCCKHUC U OPTaHNUYCCKUC KUCIIOTHI. HCOpF AHHUYCCKHEC U
OpTraHU4Y€CKUC OCHOBAHUA

Bcero KoutponbHbIe

ke ke

KonuuectBo yacos [ara

paboThI

[IpakTnueckne H3YICHUA
paboThI

DNeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC

pecypchl



/o

30

31

32

33
34

Tema ypoka

AmboTepHbIe HEOPTaHUYECKUE U OPTraHUYECKHE COSAMHEHUSI.
['eneTnueckas cBs3b HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB

Ponp xumun B 00ecriedeHuN IKOJIOTHIECKOM, SJHEPTeTHIECKON U
MUIICBON O€30MMACHOCTH, PAa3BUTHUU MEIULIUHBI

[IpencraBienus 00 OOMMX HAYYHBIX PUHITUIIAX POMBIIUIEHHOTO
IIOJIyYEHUS BXKHEUILINX BELLIECTB

YenoBek B MHUPE BCIICCTB U MAaTCPUAJIOB
XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KoutponbHbIe

34

KonuuectBo yacos [ara

paboThI

[IpakTnueckne H3YICHUA
paboThI

DNeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC

pecypchl



YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA: O. 'AGPUEJISIH, N.I. OCTPOYMOB, C.A. CJIAJIKOB

XUMUS, 10 KJIACC, YUYEBHUK JIJIS1 OBIIIEOBP30BATEJIBHBIX OPIAHMU3ALINI, BA30BBI YPOBEHD, M.: [IPOCBEILLEHUE, 2020

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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