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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XuMum coctaBieHa Ha OCHOBE TpeOoBaHmit K pe3ynbraTam ocBoeHus OOIT CIIO no
21.02.13 I'eonoruyeckas CbéMKa, MOMCKH U Pa3BeaKa MECTOPOKIACHHH IOJC3HBIX MCKOIMAEMBIX B YaCTH
peanu3anii cpemHero oomero obpazoBaHus, mpenctaBieHHBIX B PI'OC COO, a Takke Ha OCHOBE
XapaKTepUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB AyXOBHO-HPAaBCTBEHHOTO pAa3BUTHSA, BOCHHTAHHUS U
CoIMaN3ay 00ydJalomuXcs, MpeACTaBIeHHON B (emepanbHON paboueil mporpaMMme BOCIUTAHHS U
MOJIJIEKUT HETTOCPEACTBEHHOMY NMPUMEHEHHUIO TIPH pean3aliu 00pa3oBaTeIbHON MPOTPaMMEI CPEIHETO
o011ero oopazoBaHusl.

B mporpamme mo XuUMHM TakkKe YUUTHIBAIOTCA TPeOOBaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMETHBIM U MPEAMETHBIM pe3ylbTaTaM oOydeHHs B (DOPMHPOBAHWN OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENFHON  JIeATENbHOCTH/y4eOHBIX JEHCTBUI  0Oydalomuyxcss MO OCBOCHUIO COAEpIKaHUS
OHMOJIOrNYeCKOro 00pa3oBaHusl.

IIporpaMMa o XMMHUH Ha ypOBHE CpemHEro oOmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanmu B Poccuiickoit Demepartumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS (ereparibHOi 00pa30BaTEeIbHON MPOrpaMMbl CPEJHErO OOIIEro
obpazoarus (DOIlI COO), mpencraBieHHBIXx B DenepalbHOM TOCYJAapPCTBEHHOM 00pa30BaTEIbHOM
cranapte COO, ¢ yuérom Konnenmmu npenonaBanus yaeOHOTO IpeaMeTa « XUMHUS» B 00pa3oBaTEIbHBIX
opranm3anusx Poccuiickoii denepanuu, peaau3yrIIMX OCHOBHBbIE 00pa3oBaTeibHBIC MPOrpaMMbI, U
OCHOBHBIX ToJIOkeHu «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @eaepanuu Ha nepuon ao 2025
rona» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XUMHH, K OIPENEICHHI0 OOIIel CcTpaTeruu
00y4eHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOMINXCs CPEACTBAMHU yueOHOTO npenamera « XUMUs» Ha 6a30BOM
ypoBHEe cocraBwim KoHIentyanbHble monokeHns PI'OC COO o B3aUMOOOYCIIOBICHHOCTH LEJEH,
COJZlepKaHus, pe3yIbTaTOB 00yUeHHS U TPEOOBAHHI K YPOBHIO MIOATOTOBKH BEITYCKHUKOB.

Xummuueckoe o0pazoBaHUE, MONYyYaeMOE BBHIMYCKHHKaMHU O0Ie00pa3oBaTeIbHOW OpraHU3allly,
SBJISIETCS HEOTHEMJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIONINM 3TAllOM pean3annuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEW, MPUCYIIUX LEIOCTHOH CHCTEME
XMUMHUYECKOTO0 00pa3oBaHMsA. JTH IEHHOCTH KacaloTCs MO3HAHWS 3aKOHOB MHPHUPOJBI, (OPMHPOBAHUS
MHUPOBO33pPEHHSI U OOLICH KyIbTYphl YENIOBEKa, a TAKKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U IPUPOAHOH cpene. Peanmuzyercs xumMudaeckoe 00pa3oBaHue 00yJarOIMUXCs HAa YPOBHE
CpeIHero o0Iero o0pa3oBaHus CpeACTBaMU y4eOHOTO mpenMeTa « XM, COepKaHne U MMOCTPOCHUE
KOTOPOTO OTIpE/IeieHbl B MPOTrpaMMe M0 XUMHU C Y4ETOM CHEIU(PUKU HAyKH XUMUHW, €€ 3HAYCHUS B
MMO3HAHWH TIPUPOJIBI U B MaTePUAITBHOM JKU3HU O0IIECTBa, a TAKKE C yU4ETOM OOMIMX IIeiel ¥ MPUHIIHUIIOB,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero olmiero oOpazoBanusi B Poccuiickoit
denepanuu.

XuMHsI Kak dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HrpaeT OCOOyH pOJIb B COBPEMEHHOI
UBWIM3AIYA, B CO3JaHUM HOBOW 0a3pl MarepwaabHOW KynbTypbl. OHa BHOCHT CBOW BKJIQJ B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHME IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aWMOCBS3U MEXIYy CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXXHBIMHU O0JIACTSMU MPUMEHEHUS.

TecHO B3aUMOJICHCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMH, XHMUSI CTalla HEOThEMIIEMOW YacThIO
MHUPOBOH KYJIBTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TPYAa M XKU3HU KAKIOTO UYieHa OOIIecTBa.
CoBpeMeHHast XUMUS Kak HayKa co3ujaTebHasl, Kak HayKa BEICOKAX TEXHOIIOTHH HalpaBJieHa Ha pelIeHre
rI00aJBHBIX MPOOJIEM YCTOMYMBOrO Pa3BUTHS 4YEIOBEYSCTBA — CHIPHEBOM, SHEPreTHUYECKOM, IHUIIEBOM,
9KOJIOTHYECKON O€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B cooTBercTBHM ¢ 00IIMMH LEJISIMH U NPUHLMIIAMU CPEIHEro o0IIero oopa3oBaHus coaepKaHue
npeamera «Xumus» (0a30BBIi  ypOBEHb H3YYEHHs]) OPHUEHTHPOBAHO IPEUMYLIECTBEHHO Ha
0ONIEKYJILTYPHYIO TIOATOTOBKY O0yYaroImuxcsi, HEOOXOAUMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPHEHTHUPOB, YCIIEIIHOTO BKIIOYECHUS B JKM3Hb COLIMYMa, MPOAOIDKEHHS 0oOpa3oBaHHA B Pa3IMYHBIX
001acTsX, He CBSI3aHHBIX HENOCPEJACTBEHHO C XUMUEH.

CocraBisiiomuMe  Tipejmera «XuUMHUsD) SBISIOTCS 0a3oBble Kypchl — «OpraHudecKkas XUMHUSD) U
«O01mas 1 HeopraHuvyeckasi XUMUsD), OCHOBHBIM KOMITOHEHTOM COJICPIKaHUsI KOTOPBIX SIBJISTIOTCSI OCHOBBI
0a30Boii HAYKHU: CHCTEMa 3HAHUI 110 HEOPraHNYECKOW XUMHH (C BKIFOUEHHEM 3HAHUHN U3 O0IIEH XUMUHN) U
opraanyeckoi xumun. PopMUpOBaHUE TaHHOW CUCTEMbI 3HAHUH MPU U3yUEHUH MpeaMeTa 00ecredrnBaeT
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BO3MOKHOCTH PACCMOTPEHHS BCET'0 MHOTO00Pa3Hs BEIIECTB HAa OCHOBE OOIINX MOHATHI, 3aKOHOB M TEOPUH
XUMUH.

Crtpykrypa conepkanus KypcoB — «Opranuueckas xumusi» u «O01as 1 HeopraHudecKask XUMHSDY
chopMHpoOBaHa B MPOrpaMMe Mo XUMUHU Ha OCHOBE CHCTEMHOTO ITO/IX0/1a K M3YUYCHUI0 Y4eOHOTo MaTepuraa
u o0ycIOBIIEHA MCTOPHYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHWN Ha OMPENENEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOW XMMHUU BELIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUUYECKOU
TEOPUH CTPOCHUSI OPTaHUYECKUX COCAMHECHUM, a TaAKKE HA YPOBHE CTEPEOXUMUUYCCKHUX U IIECKTPOHHBIX
MIPEJICTaBICHUH O CTpOeHNH BemecTB. CBeeHns 00 M3y4aeMbIX B Kypce BEIIeCTBaxX MAIOTCS B PA3BUTHH —
OT YTIIEBOJIOPOJIOB /IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeNWHEHWH. B Kypce opraHmdeckoil XuMuu
MOJTy4YaroT pa3BUTHE CHOPMUPOBAHHBIC HAa YPOBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs IEpBOHAYATILHBIC
MIPEJICTABJICHUS. O XUMHUYCCKOHN CBS3M, KiIacCU(PUKAIIMOHHBIX NPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB
BEILLECTB OT UX CTPOEHUS, O XUMUYECKOU peakluH.

ITo HOBBIM YyTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOTO YPOBHS PaCCMATPUBACTCS M3yYCHHBIN
Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs TEOPETHUUSCKUN MaTepuall U (DaKTOIOTHUECKUE CBEACHUS O
BEIIeCTBaX M XMMHUYECKOH peaknuu. Tak, B 9acTHOCTH, B Kypce «OOmas M HeopraHMYecKas XHMHD»
o0y4arommmMcsl TPEIOCTAaBISETCSI BO3MOXKHOCTh OCO3HATH 3HA4YCHHWE MEPHOAWYECKOTO 3aKOHA C
00IIETEOPETUIECKUX B METOIONIOTHUECKHX MO3HUIINH, TIyOKe MOHATh HCTOPHYECKOE N3MEHEeHNE (DYHKINH
3TOTO 3aKOHA — OT 0000IAroIIEeH 10 OOBACHSIONIEH 1 TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEMINMX BEILECTBAaX, HMX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
MMPUMCHCHUHN, a TaKKC O XHMHUYCCKUX PCaKIUAX, HMX CYHNIHOCTU M 3aKOHOMEPHOCTAX IIPOTCKAHUSA
JIOTIOJTHAETCS 3JIEMEHTaMHU COJEPXKaHUs, UMEIOIMMHU KyJIbTypOJIOTHYECKUH U TPUKIIaJAHOMN XapakTep. OTu
3HAHHA CIIOCOOCTBYIOT MOHMMAHHUIO B3aWMOCBSI3M XUMHH C JAPYTUMH HayKaMH, PacKpHIBAIOT €€ pojb B
MMO3HABATECILHON H HpaKTHqCCKOﬁ JCATCIIBHOCTHU YCJIOBCKaA, CHOCO6CTB}/IOT BOCIIMTAHUIO YBAXCHHA K
MpoIlecCy TBOpYECTBA B 00JACTH TEOPHU M MPAKTHUYCCKUX MPUIOKEHUH XUMHHU, TOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIMIECTBEHHO M IMYHOCTHO 3HAYMMBIX TIPOOIIeMax, CBI3aHHBIX C XUMHEH, KpUTHIECKU
OCMBICIBATh UHPOPMAIMIO W MPUMEHATH €€ IS MONOJHEHHUS 3HAHWHN, PEIICHNs WHTEIDICKTYalbHBIX U
JKCIICPUMEHTAIBHBIX HCCIICI0BATEIILCKUX 3a/ad. B 1iesoM cojepikanue yueOHOro mpeamera «XUuMHs»
JTAHHOT'O YPOBHS M3YYCHHUS OPHCHTHUPOBAHO HAa (POPMHPOBAHHME Yy OOYYAIOIIUXCS MHPOBO33PEHUYECCKON
OCHOBBHI ISl IOHUMaHUs PriIocO(CKUX HIEH, TaKMX KaK: MaTepHallbHOE €IUHCTBO HEOPTaHUYECKOTO U
OpPraHMYECKOr0 MHpa, 00YCJIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, ITO3HABACMOCTh
NPUPOAHBIX SIBICHUNA MyTEM DKCIEPHUMEHTAa W PEIICHHsS NPOTUBOPEYMil MEXIy HOBBIMHU (akTamMu M
TEOPETUIECKUMH TPEANIOCHUTKAMH, OCO3HAHKE POJIM XUMHUH B PEIICHUH YKOJIOTUIECKUX MTPOOIIEM, a TAKKe
po0IieM cOepeKeHUs SJHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/IaHNS HOBBIX TEXHOJIOTHUH M MaTEPUAIIOB.

B nmane pelICHUA 3aJa4 BOCHHUTAHUA, PA3BUTUA W COLUATIU3AlIUN 06yqa}om1/1xcsl IIPUHATEBIC
IporpaMmMoll MO XUMHUH MOAXOAbl K ONPEACNCHUI0 COAEPKAHUS U IOCTPOCHUS IpeAMeTa
MpelycMaTpUBarOT (OPMUPOBAHHE YHUBEPCATHHBIX YIEOHBIX NEHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE JIJIS
pa3MuUHBIX BHUJOB JCSITCIBHOCTH: PEIICHUs NpoOJieM, MOMCKa, aHajgu3a M 00pabOTKH WH(pOpMAIVH,
HEOOXOAMMBIX JIII TPUOOPETEHUS ONBITa MPAKTUYECKON U UCCIIENOBATEIhCKON JESITCIBHOCTH,
3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUU XUMHUH.

B mpaktuke mpernogaBaHWs XMMHH, KaK Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHus, TaK U Ha
YPOBHE CpEIHEro o0Iero oOpa3oBaHMs, MPU OMNPEICICHUU COJCPIKATSILHOW XapaKTEPUCTHKU LiEen
U3y4YeHHUs] TMpeAMETa HalpaBlICHUEM MEPBOCTENEHHOM 3HAYMMOCTH TPAJULUOHHO MpPU3HAETCA
(hopMUpOBaHUE OCHOB XMMHYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTHUECKOM
NEATETLHOCTH YeJIOBeKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUW KyIbTyphl. C METOAMYECKOU TOUYKH
3pEHUsI TAKOU MOAXO0/ K OMPEAEICHUIO LIEJIei U3yUeHHUs MIPEAMETA SBIISIETCS BIOJIHE ONPaBJAHHBIM.

CornacHoO aHHOW TOYKE 3pEHUsI TJIABHBIMH IIENISIMU HM3YYeHHUs mpeamera «Xumus» Ha 0a30BOM
YPOBHE SIBIISTFOTCSI:

e (HOpMHUPOBAHUE CHUCTEMbI XMMHUYECKHX 3HAHUN KaK BaKHEUIIECH COCTaBJISIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBBIC MOHSTHS, (yHIaMeHTaJIbHbIC
3aKOHBI U TEOPUHU XUMUU, OCBOCHHE A3bIKA HAYKH, YCBOCHUE U IOHUMAHUE CYITHOCTU AOCTYIHBIX
0000IICHNI MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJICHHE C HMCTOpHUEH HX pa3BUTHI U
CTaHOBJICHUS,

e (GopMUpOBaHWE M pa3BUTHE TMPEJACTABICHUN O HAyYHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHYECKHUX PEAKIHiA, HeOOXOMUMBIX I MPUOOPETEHUS YMEHUW OPHEHTHUPOBATHCS B MHpPE



BEIIIECTB U XUMHUYECKUX SBJICHUI, IMEIONNX MECTO B IPUPOJIE, B MPAKTHIECKON 1 MOBCETHEBHON
KU3HY,
e pa3BUTHE YMEHHHA M CINOCOOOB JESTENbHOCTH, CBS3aHHBIX C HAONIOACHHUEM U OOBSCHEHHUEM
XUMHAYECKOTO SKCIIEPUMEHTA, COOMI0OCHUEM MTPaBUII O€30acHOro 00paIIeHus ¢ BEIIECTBAMHU.
Hapsny ¢ aTuM, conepxarenbHas XapakKTepHUCTHKA Ieiel 1 3a/1a4 U3ydeHHsl IpeIMeTa B IporpaMme
10 XMMHH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU IPHOPUTETAMH B CHCTEME CPEIHETO
obmero obpazoBanus. CerogHs B MPENONABaHAHM XMUMHH B OOJIBIICH CTEIIEHH OTAAETCS MPEATIOYTCHIE
NPaKTUYECKOW KOMIIOHEHTE cojaepKaHHus OOy4deHHs, OPHEHTHPOBAaHHONW Ha MOJITOTOBKY BBIITYCKHUKA
0011e00pa3oBaTENIbHON  OpraHM3alid, BIAJCIONIET0 He HaO0OpoM 3HaHW, a (YHKIUOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSMH aKTUBHOTO IOJIyYCHUS 3HAHWH W NMPUMEHEHHS HX B
peanbHOM KU3HH AJIS peIIeHHUs MPAKTHUECKUX 3a/1a4.
B cBs13u ¢ 3TUM NpU HU3Y4EeHUH TpeAMeTa «XUMUSD» JOMUHHUPYIOLIee 3HaUeHUE MPHOOPETAIOT TaKUe
e ¥ 3a71a4H, KaK:

e ananTanus OOYYaIOIIMXCS K YCIOBHSAM OUHAMHUYHO pPa3BHBAIOLIETOCS MHUpa, (HOPMHpPOBaHUE
WHTEJUICKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amMoOOOpa3OBaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITETIbHOMY MPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUsIX, CBA3aHHBIX C
BEIIECTBAMHU M X NIPUMECHEHHEM;

e (dopMupoBaHHE Yy OOYYAIOMIMXCS KIFOYEBBIX HABHIKOB (KITFOYEBBIX KOMITETEHIINN), MMEIOINX
YHUBEPCATBHOE 3HAYEHHE [UISl Pa3IMYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpoliieM, TToNcKa, aHaIn3a U
00paboTku uH(pOpMANUU, HEOOXOIUMBIX JJIsl IPUOOPETEHHS OIBITa NESTEIHLHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B IO3HAHMM XHMHH, a TaKKe IS OLUCHKH C IMO3HMIMH SKOJOTMYecKod 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKHX ITPOIIECCOB HAa OPTaHU3M YEJIOBEKA U IIPHPOIHYIO CPELY;

e pa3BUTHE I[I03HABATENFHBIX WHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyaroIuxcs: COCOOHOCTH CaMOCTOSATENFHO MPHOOPETaTh HOBbIC 3HAHUS TI0 XHMMUHU B COOTBETCTBHUH C
JKU3HECHHBIMHU MTOTPEOHOCTAMH, MCIIONB30BaTh COBPEMEHHBIE HH(POPMAIIUOHHBIE TEXHOIOTHUHU AJISl TOUCKA
U aHaJM3a y4eOHOM M Hay9HO-TIOMYJISIPHOM HH(OpMALINH XUMHYECKOTO CONEPIKAHHS;

e (QopMupoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS aCCOLUMATHBHOIO M JIOTHYECKOTO MEBIILICHUS,
HaOJII0IATETbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
TUTAHUPOBAHUH U TIPOBEJICHUU XMMHUYECKOTO SKCIIEPUMEHTA;

e BOCIHUTaHHE y OOYYArOIIUXCS YOEXKIEHHOCTH B TYMaHHCTHYECKOW HAIPAaBICHHOCTH XHMHH, ©&
BO)XHOM POJM B PELICHHU TJ00AIBHBIX MPOOJIEM PalMOHAIBHOTO MPUPOONOIB30BAHHS, HMOMOIHEHUS
JHEPTeTHYECKUX PECYpCOB M COXPAaHEHHUs NPHPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH
OepeKHOI'0 OTHOIIEHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUS OIBITA HCIOJIh30BaAHUS
HOJYYSHHBIX 3HAHWU JUIS NPUHATHS T'PAMOTHBIX PELICHHH B CHTYAIMsAX, CBSI3aHHBIX C XUMHUYECKHMHU
SIBJICHUSIMU.

B yuebHOM mnane mpenmer «XuMus»» 0a30BOTO YPOBHSI BXOJIUT B COCTaB MpPEAMETHON 00NacTw
«EcTecTBeHHO-HAYYHBIE TTPEMETHI».
OO1m1ee yncino yacoB, OTBEAEHHBIX I U3yUSHUSI XUMHH, Ha 0a30BOM ypoBHE cocTaBisieT 92 Jaca.



COJEPXAHUE OBYYEHUA

OPI'AHUYECKAA XUMUS

Paznen 1. Teopernueckue 0OCHOBbI OPraHUYECKOIl XMMUH

[Ipenmer opraHu4eckoi XMMHU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHHE B IOIYYEHHM HOBBIX
BEILLECTB U MaTepualioB. Teopusi CTpOCHHs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nosoxeHusi. CTpyKTypHbIe OPMYJIbI OPraHMYECKUX BEIIECTB. | OMOIOrHs, n3oMepusi. XUMH4YecKas CBSI3b
B OPraHUYECKUX COETUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBaenne o kiaccupuKaluyM OpPraHWYECKHUX BemlecTB. HoMmeHkKIarypa OpraHu4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BaKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

DKcnepumenmanbHble Memoobl U3YYeHUs Gelujecme U ux npespaujeHuii: 03HaKOMJIEHUE ¢ 00pa3LaMu
OpPraHUYECKUX BELIECTB U MaTe€pralaMy Ha UX OCHOBE, MOJECIMPOBAHNE MOJICKYJl OPIaHUYECKUX BELIECTB,
HaOJIIoleHNe W OMHCaHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILCHHIO OPraHUYEeCKUX BEIIECTB MPU
HarpeBaHuM (TUTaBlIeHUE, OOYTIMBaHNE U TOPEHHE).

Paznen 2. YrieBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — NpOCTeNIINe NPeACTaBUTENN
ANKaHOB: PU3NUECKUE U XUMUIECKHE CBOMCTBA (PeaKnH 3aMEILCHHs U TOPEHUs ), HaXOKACHUE B IPUPOJIE,
MOJIy4Y€HHUE U IIPUMCHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAn. OTWIEH M MpONWIEH — MpocTelIine
NpEACTaBUTENI  alKCHOB: (H3MYecKkMe W XUMHUYECKHE CBOWCTBa (peakiuyM THUIAPUPOBAHUS,
rajJlOTeHUPOBAHMSA, THAPATALMH, OKUCICHUS U IOIMMEPHU3aliH ), OIyYeHUE U IPUMEHEHHE.

Anxamuensl: OytanueH-1,3 n MetunOyraauen-1,3: cTpoeHre, BaXKHEUIINE XUMIYECKHE CBOMCTBA
(peakuus nomumepu3anun). [loyueHre CHHTETHYECKOTO Kay4uyKa U PE3UHBI.

AJKWHBI: cOCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKHH Psfl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKUE M XUMHUYECKHE CBOWCTBAa (pEeaKLuH
THIPUPOBAHMS, TAIOTEHUPOBAHHMS, TUAPATALIUH, TOPSHHUS ), TOTYUIeHUE U IPUMECHEHHE.

Apensl. benzom: cocrtaB, crTpoeHHe, (QU3MYECKHME W XHUMHUYECKHE CBOWCTBAa (peakuuu
rajJOreHUPOBaHMS U HUTPOBAHUS ), IOIy4YE€HHE U IPUMEHEHHE. TOKCUIHOCTDh apeHoB. [ eHeTnueckas cBs3b
MEXIY YIJIEBOJOPOAAMH, IPUHAAJIECKAIIUMH K PA3IMUHBIM KJIACCAM.

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOI0B. [IprpoaHblii Ta3 u nonyTHeIe HedTsHbIe ra3sl. HedTh u eé
npoucxoxaeHue. CrocoOsl mepepaboTku HeTH: MepeTrOHKa, KPEKUHT (TePMIYECKUH, KaTATUTHIECKHIH),
nuposnu3. [IponykTel nepepaboTku HEPTH, UX MPUMEHEHHE B HMPOMBILUIEHHOCTH U B ObITy. KameHHbIiH
YroJib ¥ IPOJIYKTHI €r0 IepepaboTKH.

Dkcnepumenmanvivle MemMoobl U3yueHUs 8ewecmas U ux npeepawjenuli: 03HaKOMIICHHE ¢ 00pa3amMu
IUIACTMACC, KaydyKoB W pe3uHbl, Kouekumu «Hedtb» m  «Yronp», MomenupoBaHHE MOJIEKYI
YTJIEBOJIOPOIOB M FaJIOr€HONPOU3BOTHBIX.

[MpakTuyeckas paboThI: MOTy4YEHUE STHIICHA U U3yUEHHE €T0 CBOWCTB.

PacuérHble 3agaun.

BorunciieHust mo ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEeHIECTBA HWJIM MNPOJAYKTa pCaKIWMU IO H3BECTHBIM MACCE, OGT)éMy, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM NPOIYKTOB PEAaKIHN).

Pa3nen 3. Kuciiopoacoaepaxainiue opranndecKue coeTUHEHUs

Hpe;[em)HHe OAHOATOMHBIC CITMPTHI. MeTaHOn W 3TAHOJI: CTpOCHHE, (1)I/ISI/ILICCKI/IG U XUMHYECCKUEC
CBOHMCTBa (peakmWu C aKTUBHBIMH MeETaJUlaMH, TajJOTr€HOBOIOPOJAaMHU, TOPEHHUE), TPUMCHEHHE.
BopoponHsie cBA3M MexX 1y MOJIEKYIaMu CITUPTOB. [leiicTBIE MeTaHO A ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoTr0oaTOMHEIE CIIMPTHI. DTHIEHTIINKONL U TJIMOCPUH: CTPOCHHUC, (1)1/131/111ec1<1/1e U XHUMHYCCKUC
CBOMCTBaA (B3aHMOHeﬁCTBHe CO IICJIOYHBIMHU METalIaMHU, Ka4Y€CTBCHHas pCaKnud Ha MHOI'OaATOMHBIC
cnupThl). JleficTBre Ha opraHu3M 4enoBeka. [IpuMeHenne rivuuepruHa 1 STUICHIIIAKOIIS.

@DeHo: CTpOEHHE MOJIEKYNbl, (pu3ndYeckne M XUMHYECKHE CBOWCTBAa. TOKCHMYHOCTH (peHona.
[Ipumenenne genomna.

Anbaerunpl. DopMasbaeru, aneTadbIACTHA: CTPOCHHE, (U3NYSCKHE M XMMHUYECKHE CBOWCTBA
(peakuyy OKHMCIEHHUS! U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKI1N), TOJYyICHUE U IPUMEHEHHE.

OTHOOCHOBHBIE TIpeJIeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS 1 YKCYCHASI KUCIIOTBL: CTPOCHUE,
¢du3nyuecKkue U XMMUYECKHEe CBOMCTBaA (CBOMCTBa, OOIIME JUIS Kilacca KUCIIOT, PEaKIHsl dTepUPHKAIINN),
nojy4eHue u npuMeHeHne. CTeapuHOBasi ¥ OJIEMHOBAs KUCJIOTHI KAK IIPEICTaBUTENH BBICIINX KApOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe AeHCTBHE.




Crnoxuable 3QUpbl Kak MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [ MIPONU3 CIOXKHBIX 3QHUPOB. JKUpHL.
T'unponus sxupos. IlpumeneHure )kupoB. bruonorudeckas poJib JKUPOB.

VYTneBonbl: COCTaB, KIIACCHU(HUKAIUS YIJIEBOAOB (MOHO-, JM- W Tojiucaxapuisl). [rokoza —
MPOCTEHINI MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHUS MOJICKYJBbI, (PH3HUYECKHE W XHUMHUYECKUE CBOWMCTBA
(B3ammopeticteue ¢ ruppokcumom Meau(ll), oxucimeHne amMMmadHBIM pacTBOpoM okcuma cepebpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXAEHHE B MPHUPOJE, MPUMEHEHHE, OMOIIOTHYECKAs POJIb.
®otocuHTe3. PPyKTO3a, KAK U30MEP IVIFOKO3BIL.

Kpaxman w memmono3a Kak NOpUponHbele momuMepbl. CTpoeHHe KpaxMmana W IEJUTIONIO3BL
dusnyeckre U XUMUIECKUE CBOMCTBA KpaxMaia (THAPOIIH3, KadeCTBEHHAS PEaKITHs C HOIoM).

DxcnepumenmanvHvle Memoobl U3YUeHUs. eujecms U ux npespawjeHuli: IpoBeicHNe, HabIoAeHUE
M OIMCaHWe EMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cripToB (OKHcIeHue dTanoia okcuaoM Meau(l1)), MHOTOAaTOMHBIX CITUPTOB (B3aUMOJICHCTBHUE TIUIIEPHHA
¢ tuapokcugom wmenu(ll)), ampaerunoB (OKHCIeHHWE aMMHAYHBIM pacTBOpoM okcuzaa cepebpa(l) u
runpokcunom mMenu(ll), B3aumonaeicTBre Kpaxmana ¢ HOI0M), MPOBEACHUE MPAKTUIECKONW PaObOTHI.

IIpakTudeckas paboTa: CBOMCTBA PacTBOPa YKCYCHOM KACIOTHL

PacuérHbie 3anayn.

Boruncnienust mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIeCTBa WJIM MPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIIECTB WJIH MPOAYKTOB PEAKIINH).

Pasnen 4. A3oTcoaep:kamye opraHu4ecKue CoeTMHEHUsI.

AMPHOKHUCIIOTBI Kak aM(OTepHblE OpraHuYecKne coequHeHus. Du3mueckne W XUMHYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3Ha4eHre aMHHOKUCIIOT. [lenTumb.

benku kak IpUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COeMHEHUs. 1IepBuyHasi, BTOpUYHas U TpeTU4YHast
CTpYyKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIN3, ACHATYpalHs, KaueCTBEHHBIE PEaKLUi Ha
Oenkm.

DxcnepumenmanvHvle Memoobl U3YYeHUs 6ewecms U ux npespaujenuil: HaboAeHNE U ONIcaHue
JACMOHCTPAIIMOHHBIX ONBITOB: JC€HATYpalusd 6CJ'IKOB IIpy Harp€BaHnu, IBETHLIC PECAKIINU 6GJIKOB.

Pa3nen 5. Boicokomolieky/isipHbIe COeTUHEHUS

OCHOBHBIE MTOHATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COEIMHEHUH: MOHOMED, TIOIMMEP, CTPYKTYPHOE
3BEHO, CTENEeHb IIOJIMMEpU3alluY, CpeAHsisi MoJieKynspHas wacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSTMHEHUH — IMTOJTMMEPH3AIIHS U TIOTUKOH ISHCAIIHS.

DxcnepumeHmanvbHble Memoovl U3yUeHUs 8eulecms U Ux npespaujeHuli: O3HaKOMJICHHE ¢ 00pa3aMu
IMPUPOAHBIX Y NCKYCCTBCHHBLIX BOJIOKOH, IJIACTMACC, KAYy4YyKOB.

Meoicnpeomemusie cessu.

Peanm3zarus MeXITpeIMETHBIX CBA3EH P U3YYEHUN OPTaHUIECKON XMMUHW OCYIIECTBISIETCS Yepe3
HCITOJIb30BAaHUE KaK OOIIMX €CTeCTBECHHO-HAYYHBIX MOHATUN, TaK U TIOHATHHU, SIBJISTFOIITINXCS CUCTEMHBIMU
JUTSL OT/IETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTeCTBEHHO-HAyYHbIE TOHATHS: SBIIEHUE, HAy4YHBIH (hakT, TUIOTE3a, 3aKOH, TEOopus,
aHaJM3, CHUHTE3, Kilaccu(UKalus, MEPUOJAUYHOCTh, HAOIIOJCHUE, M3MEPEHUE, OSKCIICPHUMEHT,
MOJICIHPOBAaHHE.

®dusnka: Marepus, DHEpPrHus, Macca, aTroM, JJIEKTPOH, MOJIEKYJa, 3HEPreTHYEeCKHH YPOBEHb,
BEIIECTBO, TEJIO, 00BhEM, arperaTHOE COCTOSHHME BEIIECTBA, (U3UYCCKUE BEIMYUHBI M CIUHUIBI HX
M3MEPCHUS.

buonorus: xnerka, opranusm, obnocdepa, 0OMeH BEIIECTB B OpraHU3Me, POTOCHHTES, OMOIOTHUECKU
aKTHBHBIE BellecTBa (OEIKH, YTIEBOIbL, KHUPHI, DEPMEHTHI).

I'eorpacdusi: MUHEpaJIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC HCKOMIAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHonorus: MNUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO NHUTAHMS, MOIOLIUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHUYECKUE MPEnaparhl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

OBIIASI U HEOPTAHUYECKAS XUMUSA

Pa3nen 6. TeopeTnueckue 0CHOBBI XUMHUH

XuMUYecKuit 3neMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAS 000JI0YKa. DHEPTeTHIECKHE
YPOBHH, ITOIyPOBHH. ATOMHEIE OpOHTaiy, S-, P-, d- amemMenTs. OCOOEHHOCTH pacpeaeIeH s DIEKTPOHOB
0 OpOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBEIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIIHsl aTOMOB.

Ilepuoanueckuii 3akon u Ilepuonuueckas cucrema xumudeckux sneMeHtoB . M. Menneneesa.
Cas13b epuoanyeckoro 3akona u Ilepuoauyeckoil cucreMsl xumMuueckux 3neMenToB . 1. Menneneena ¢
COBPEMEHHOM TEOPHEH CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH U3MECHECHHS CBOMCTB XUMHUECKIX DJIEMEHTOB



1 00pa3yeMbIX HMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPyIaM U NepruoaaM. 3HaueHHe MePHOJUIECKOTO
3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BelecTBa. XUMUYECKas CBSA3b. BHUIBI XUMUYECKOW CBS3M (KOBAJICHTHAS HETIOJSPHAS U
MOJISIpHAst, WOHHAA, MeTaJutmdeckas). MexaHu3mbl 0Opa3oBaHHS KOBAJICHTHOW XUMHYECKOW CBS3U
(oOMEHHBIN W JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BameHTHOCTB. DIEKTPOOTPHUIATEIEHOCTD.
Crenenb okucieHus. oHBI: KATUOHBI U AHUOHBI.

BemrecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MTOCTOSTHCTBA COCTAaBa BEILLECTBA.
Tunsl KPUCTANTMIECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA BEIIECTB OT THIIA KPUCTAJUTMYECKONW PEIIETKH.

[TonsiTre 0 nuCTepCHBIX cucTeMax. VICTHHHBIE W KOJUTOUIHBIE paCTBOPBL. MaccoBast 10JIsI BEIIecTBa
B PacTBOpE.

Krmaccudukamus Heoprannmdeckux coequHeHnd. HomeHkmatypa HEOpraHMYeCKHX BEIIEeCTB.
I'eneTndeckast cBsI3b HEOPTaHMYECKUX BEIECTB, MPHUHAICKAIINX K PA3THIHBIM KIIACCaM.

Xumundeckas peakius. Kiiaccuukaius XdaMUYeCKUX pEaKlii B HEOPraHMUECKON U OPraHUYeCKOM
XUMUU. 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHECHUSI U IPEBPAIICHUS SHEPTUHU NIPU XUMUIECKUX
peaxIusx.

CKopoCTh peakiiuy, €€ 3aBUCUMOCTD OT Pa3inuHbIX (pakTopoB. OOpaTHMbIC peakIui. XUMUIECKOS
paBHOBecue. DakTOpHhI, BIUAIOIINE Ha COCTOSIHUE XUMUUeckoro paBHoBecus. [Ipunmun Jle Hartense.

OnekrpoymTHyeckas aucconuanus. CHIIBHBIE M clIa0bie IeKTPOoauThl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEeHTpaIbHas, MIeT0YHAs.

OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKITUH.

OKcnepumeHmanvbhble Memoovl U3YUeHUS 8eujeCms U Ux npespaujeruti: TEMOHCTPANNS TaOJHIl
«lepuognueckass cucrema xumuueckux osaemeHToB JI. W. MeHnneneeBay, H3ydyeHUE MOJeneH
KPUCTAJUTMYECKUX PEIIETOK, HAOMIOJACHUE W OMHCAHUE JCMOHCTPAIMOHHBIX U Ja00paTOPHBIX OIBITOB
(paznokeHue MEpOKCHIA BOAOPOJia B IMPHUCYTCTBHM KaTalW3aTopa, ONpENeIeHUE Cpelasl PacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATEHOTO HHINKATOPA, PEAKIIIH HOHHOTO OOMEHa).

[pakTrueckas padora «BiusHue pa3auuHbIX (aKTOPOB HA CKOPOCTh XMMHUYCCKOU PEAKIIMM.

PacuéTHbie 3ana4n.

Pacu€trl o ypaBHEHUSAM XUMHYECKUX PEAKIIN, B TOM YHCIIE TEPMOXHUMHYECKUE PACUETHI, PACUETHI
C UCTIOIh30BAHUEM TIOHSATHUS «MAacCOBas J0JIS BEIIECTBAY.

Pa3nen 7. Heopranuyeckasi XuMmus

Hemeramnsl. [Tonoxxenue HemeramwioB B [lepuonnueckoil cucteme XuMu4yeckux 3neMeHToB 1. U.
MengeneeBa U OCOOCHHOCTH CTpOeHHsS aToMOB. (DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cephl, pochopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BOKHEHUIIMX HEMETAJIOB (TalIOr€HOB, Cephl, a30Ta, Gocdhopa, yriepoaa u
KpEMHHUS) U UX COSIMHEHUH (OKCUIO0B, KHCIOPOACOAEPIKAIINX KACIOT, BOAOPOIHBIX COSTUHEHHH).

[IpumeHeHne BaKHEHIIIMX HEMETAIIOB U UX COCTUHEHU.

Meramibl. 1lonoxxenne meramioB B Ilepuonnueckoil cucrteme xumudeckux aeMeHroB [I. M.
MengeneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000J04YeK aTOMOB MeTainioB. OOmme Gunveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUYECKUN sl HANPSXKEHUH METaIOB.

XuMHYeCKHe CBONCTBA BAXKHEUIIMX METAUIOB (HATPHIA, Kajauii, KaabllUid, MarHui, aTlOMHHHMA,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHECHUI.

O061mue ciocoOwI oydeHus MeTauioB. [IpiMeHeHrne MeTaioB B ObITY U TEXHUKE.

OKcnepumenmanvHble Memoobl U3VUEHUs 8eujecms U Ux HnpespawjeHuli: N3y4eHne KOJUIEKIIUU
«MeTamisl M CIUTaBbI», 00pa3lOB HEMETAIIIOB, PEUICHHWE JKCIEPUMEHTAJIbHBIX 3ajad, HaOJIoJCHUE U
ONHCaHWEe JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aUMOJIEHCTBHE THAPOKCHIA ATIOMHUHHS C
pacTBOpaMu KHCJIOT U IeJI0OYeH, KaYeCTBEHHBIC PeaKIMi Ha KAaTHOHBI METAJUIOB).

PacuéTHbie 3a1a4u.

Pacu€tel Macchl BeriecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, MAacCe WU
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pACUEThl Macchl (00bEMa, KOITMUYECTBA BEIIECTBA)
IMPOAYKTOB pC€aKIru, €CJIIN OAHO U3 BEIIECTB UMECT IIPUMECH.

Tema 8. XuMusi ¥ ’Ku3Hb

Ponb xuMuu B 00ecTiedeHIH 3KOJIOTHUECKOM, SJHEPTeTHUECKOM U MTUIIEBOI 0€30MIaCHOCTH, Pa3BUTHU
MCEOUIINHBI. Ilonsarue o HAaY4YHbIX METOAAX IMO3HAHUA BCIIECTB U XUMUYCCKUX peaKum‘/'I.

HpeHCTaBHeHI/IH 06 O6IIII/IX HAayY4YHbIX MPUHIOUIIAX MITPOMBINIJICHHOTO IIOJIYYCHUSA Ba)KHEHUIITHX
BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKIIUOHHBIC Marepualbl, Kpacku, CTCKIJIO, K€paMHUKa, Marcpualbl I OJICKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIECKUE U MIUHEPAILHBIC YI00PECHUS.




XuMHS W 370POBbE UeNOBEKa: MpaBWiIa HMCIONB30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB, MpaBMIia
0e30MacHOr0 UCTIOJIL30BaHMUS TPENapaToB OBITOBOI XMMHUU B TOBCEIHEBHOW YKHU3HU.

Mesicnpeomemmvie ca3u.

Peanmzarus MeXIpeAMETHBIX CBSI3EH IIPH M3YUCHUH 00IIeH 1 Heopranmdeckor xumud B 11 kimacce
OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK W TMOHSITHUH,
SIBJISTFOIIMXCSL CHCTEMHBIMU JIJIS1 OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHITHS: HAyYHBIN (paKkT, TUHIIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3,
KITaCCU( UKL, IEPHOANIHOCTE, HAOIIOIeHNE, SKCIIEPUMEHT, MOIETTUPOBAHIE, U3MEPEHNE, SIBICHHUE.

®usuka: Marepusi, JHEpPrusi, Macca, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOIL,
PaMoaKTUBHOCTH, MOJIEKYJIA, YHEPTETHIECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BellecTBa, (U3NIECKUE BETMUNHBI U €IMHUIIBI UX U3MEPEHHSI, CKOPOCTD.

Buonorus: kimerka, opraHuM3M, 3KOCHUCTeMa, OMOcdepa, MaKpo- ¥ MUKPOIIEMEHThI, BUTAMUHEI,
0OMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepabl, TOpHBIE TTOPOBI, TIOJIE3HBIE HCKOIIaeMbIe, TOTUINBO, PECYPCHI.

TexHonmorusa: XUMHUYECKass MPOMBIIUICHHOCTh, METALTYprusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTEepUaNOB, CEILCKOXO3HCTBCHHOE MPOUM3BOJICTBO, IHINEBAs POMBIIUICHHOCTh, (papMalieBTHUECKas
MPOMBINIUIEHHOCTD, TPOW3BOJICTBO KOCMETHYECKHX MPEeNaparoB, IMPOHU3BOJACTBO KOHCTPYKITMOHHBIX
MaTepraloB, JJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYArOMIMMHUCS MPOTpaMM
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpEeAMETHRIM H TNpeAMETHhIM). HayuHo-
METOJIUYECKON OCHOBOH JUIsl pa3pabOTKH IJIAHHPYEMBIX pPE3YJIbTATOB OCBOCHHUS MPOTPaMM CPEIHEro
o011ero o0pa3oBaHusl SBISETCS CUCTEMHO-ICSITSIbHOCTHBIN MOIXOI.

B coOTBETCTBHY C CHCTEMHO-IEATEIHHOCTHBIM ITOAXO0IOM B CTPYKTYpPE JIMYHOCTHBIX Pe3yJIbTaTOB
OCBOCHUS TIpeAMeTa «XHMHUS» Ha YPOBHE CpPEIHEr0o OOIero o0pa30BaHUsS BBIJCICHBI CIICTYIONINE
COCTaBJISIIOLINE:

OCO3HaHWE OOYYAIOIUMHUCSH POCCHHCKON Tpa)kKIaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATEIIEHOCTH W CAMOOTIPEIETICHHUIO;

HAJIMYUE MOTHBAIIMH K O0YYCHUIO;

IeJICHAITPaBIIEHHOE Pa3BUTHE BHYTPEHHNX YOCKICHUN JINYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UICTOPUYECKUX TPATUIIH 0a30BOH HAYKHA XMMHU;

TOTOBHOCTH M CITOCOOHOCTH 00Y4YaOIUXCS PYKOBOJICTBOBATHCS B CBOCH JESATECILHOCTH IIECHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, IIPUCYIIUMH LIEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YHe TMPaBOCO3ZHAHUS SKOJOTHYECKOW KYJIBbTYphl W CHOCOOHOCTH CTaBHTH L€ U CTPOUTH
JKNU3HCHHBIC ITJIaHbI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B CAMHCTBE Yy4eOHOW U
BOCTIUTATENBHOMN JESTENTFHOCTH B COOTBETCTBHU C TYMAaHHCTUYECKHMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSMH W HJealaMHd POCCHHCKOTO TPa)XTaHCKOTO OOIIEeCTBa, MPHUHATBIMA B
o0lllecTBE HOpPMaMH M TPaBWJIAMH TOBEACHUS, CIIOCOOCTBYIOIIUMH IPOIIECCaM CaMOIO3HAHUS,
CaMOpPa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yan0u1ch;I.

JImaHOCTHBIE pe3yNbTaThl OCBOSHUS TpEAMETa «XHUMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA
MO03HABATENIFHON M MPAKTUYECKOH ACATEIHHOCTH OOYyUYaIOMIUXCs M0 peann3aluyl MPUHATHIX B 00IIeCTBE
L[eHHOCTeI;'I, B TOM YHCJIC B YaCTH:

1) rpaIaHCcKOro BOCHUTAHUSA:

OCO3HaHUS 00YYAIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00SI3aHHOCTEH, yBa)KEHUS K 3aKOHY U
MIPABOIIOPAIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX U MPaBUIIAX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON IEATEIHHOCTH IPH CO3JJaHIH yUEOHBIX IPOEKTOB, PEIICHUN
y‘Ie6HLIX " MTO3HABATCIIbHBIX 3a/ia4, BBITIOJITHCHUU XUMHUYCCKUX SKCIICPUMECHTOB,

CIOCOOHOCTH TIOHUMATh M MPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTHX IpH
aHaJIM3€e Pa3IMYHBIX BUIOB YI€OHOU AEITEeIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS !

IIEHHOCTHOT'O OTHOIICHHA K HCTOPHICCKOMY U HAYUYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBa)XEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO MPUMEHEHUS XUMHUM,
OCO3HaHUsSl TOTO, YTO JOCTIDKEHUS HAYKH €CTh Pe3yNbTaT JIUTENbHBIX HaOMIOACHHN, KPOIOTIUBBIX
OKCIICPUMECHTAIIBHBIX ITIOUCKOB, TIOCTOAHHOI'O TPy da y‘IéHBIX " IMPAKTHUKOB;

WHTEpeca W MO3HABATEIhHBIX MOTHBOB B TOJYYCHHU U TOCIEAYIONIEM aHann3e WH(GOPMAIUH O
MIEPEIOBBIX TOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUSA

CIIOCOOHOCTH OIEHUBATh CHTYAllMH, CBS3aHHbIE C XHMHYECKUMH SIBICHHUAMHU, W TPHHAMATh
OCO3HAHHBIC PCHICHWA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBEHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTHU OIICHUBATH CBOE MMOBEACHUEC U IMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHLIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIIEACTBHIA ITHX ITOCTYITKOB;

4) popMupoBaHNs KyJbTYPbI 310POBBS:

MOHUMAaHUS [IEHHOCTEH 3I0pOBOT0 U 0€30MacHOro 00pasa *KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOI'O
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUYECKOMY H IICUXHYECKOMY 37I0POBBIO;

cOOJIFOIeHUsT TIPaBUII O€30IaCHOTO OOpAIICHHUs C BEIIECTBAMU B OBITY, TIOBCEIHEBHOMN JKU3HU U B
TPYIOBOH I€ATEIBHOCTH;

IMOHMMAaHUA HEHHOCTU INPaBHUJI MHAWBUAYAJIBHOI'O W KOJIJICKTUBHOTI'O 0e30IacHoro IIOBCACHUA B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHUS TIOCJIEICTBUM U HETIPUATHS BPEIHBIX PUBbIUEK (YIOTPEOICHHS AKOT0JIs, HAPKOTHUKOB,
KypeHus);



5) Tpya0BOro BOCIIMTAHUS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENBCKOM EATENFHOCTH, OOIECTBEHHO
TMIOJIE3HOM, TBOPUECKON U APYTUX BUAAX NEATCIBHOCTH;

YCTaHOBKH Ha aKTHBHOE yJacTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMAIbHON HAIIPaBIEHHOCTH (B
pamMKax CBOETO KJacca, IIKOJIB);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO MpodecCchuil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYY, JTIOJM TPYyJa U pe3yabTaTaM TPYyAOBOU ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUAYAIbHON TpaeKTopuu oO0pa3oBaHus, Oymymien
npodeccCu W peanu3aiui COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XMMHH, HHTEPECOB H ITOTPEOHOCTEH 001IIeCTBa;

6) PKOIOrHYecKOro BOCIUTAHHUS:

9KOJIOTHYECKH 11e7IeCO00pa3HOT0 OTHOLIEHHUS K IPUPO/JIE, KaK UCTOYHUKY CYIIECTBOBAHUS )KU3HU HA
3emure;

MOHUMAaHUS TIO0ATBHOTO XapakTepa OKOJIOTUYECKHX MPOOJeM, BIHAHUS JIKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUsl HEOOXOJMMOCTH WCIONb30BaHUS JOCTH)KCHUH XHUMHUU JUIS PEIICHUS BOIPOCOB
PalMOHAIIBHOTIO IPUPOAOIIOIB30BAHUS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEH OKPY’KAIOLICH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOJArONpPUATHBIC SKOJIOTMYECKUE TOCICICTBUS MPEANPUHUMACMBIX JICHCTBUN U
MpeAO0TBpallaTh UX;

HaJU4HsI pa3BUTOrO SKOJOTUYECKOTO MBILUICHUS, SKOJIOTUYECKOM KYJIbTYpPbI, ONbITA ACSTEIBHOCTH
SKOJIOTMYECKOM  HAaNpaBlI€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B IIO3HABaTENbHOM,
KOMMYHHUKATHBHOM U COIMAILHOM MPAKTUKE, CTIOCOOHOCTH U YMEHHS aKTUBHO MPOTHBOCTOSITh UICOJIOTUU
xemoooun;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIeCTBEHHOW TIPAKTHK;

MMOHUMaHUS CIIEU(UKNA XUMIH KaK HAYKH, OCO3HaHUS € POl B (OPMHUPOBAHUU PAIIIOHATEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUH LENOCTHOTO MPECTAaBICHUSI 00 OKpYXKAIOIEeM MHUpE KaK O EAMHCTBE
MIPUPOJIGI M YeJIOBEKa, B MO3HAHWW TMPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHWH TPOOJIeM COXpaHEHUS
MPUPOIHOTO PABHOBECHUS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XHUMHUHU I COBPEMCHHOM IMBWIM3alUU: B €6
TYMaHHUCTHYECKOH HAIPABICHHOCTH U BaYKHOHM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHaILHON KYJIBTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHs 4YEJIOBEUECTBA — CHIPHEBOI, IHEPreTHYECKOM,
MUIIEBON M HKOJIOTHYECKOH 0Ee301MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00ECIIEYCHUH YCIOBUM YCIEITHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHOW JKU3HU KaKIOTO ulieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOU IrPaMOTHOCTH: IOHUMAHUS CYIIIHOCTU METO/IOB MO3HAHUS, UCHIOJIb3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJIYyYaeMble 3HAHUS IS aHAIW3a W OOBSICHEHUS
SBJICHUI OKPYXAIOIIero MUpPa M TMPOMUCXOJAMIMX B HEM H3MEHEHMH, YMEHHUsS neiarb 00OCHOBaHHBIC
3aKIIIOYEHUs] Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIUXCS JAaHHBIX C IETbI0 MONyYeHHsT JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIONB30BaTh XMUMUYECKHAE 3HAHUS Ui PElIeHHs MpodiieM B
peaTbHBIX )KH3HEHHBIX CUTYAIINSIX;

HHTEpeca K O3HAHUIO U UCCIIEIOBATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTHBHOMY
MTOJIYYCHHIO HOBBIX 3HAHUU TI0 XUMHUHU B COOTBETCTBHH C KU3HEHHBIMHU TTOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TPy/la B pa3IUYHBIX cepax npodeccnoHaIbHON AeITEeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MerTanpeaMeTHble pe3yabTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «XHMEsS» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHusI BKIIIOYAIOT:

3HAYUMBIC JJIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA O6y‘-IaIOIlII/IXCH MCEXKIUCHUIITIMHAPHBIC
(MexnpeMeTHbIE) OOLICHAYYHBIE TOHSITHS, OTPAXKAIONIME IIEOCTHOCTh HAYYHOH KapTUHBI MHUpa H
crienn(UKy METOIOB MMO3HAHUS, UCTIONB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHs,
SBJICHUE, TMPOIECC, CHCTEMa, HAaydHBId (aKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0Banne, HaboIeHHE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);



YHHUBEpCalbHbIE yueOHble NeHCTBHsS (TI03HABAaTEIbHBIE, KOMMYHHUKATHBHBIC, PETYISTUBHEIC),
obecrneunBaromue (popmMupoBaHne (QYHKIMOHATFHOW TPAaMOTHOCTH M COLMANBHON KOMIIETEHIIUH

oOyJaronuxcs;

CIMIOCOOHOCTh 00YYarOIIHXCsI UCIIOIb30BaTh OCBOCHHBIC MEKTUCIUTUTHHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHHUS W YHHUBEpCAJbHbIC ydeOHbIC JACHCTBUS B MO3HABATEILHONW M COIHATbHON
MPaKTHKE.

MeranpeaMeTHbIE  pe3yJabTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIBHBIMH  YYCOHBIMHU
MO3HABATENFHBIMIA, KOMMYHUKATHBHBIMU M PETYIATUBHBIMA JCHCTBUAMHU.

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH IEHCTBUAMM:

1) 6a3oBble JIOrMYeCKHe JIelicTBUS:

CaMOCTOSITENHHO (hOPMYITUPOBAThH U aKTYaIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIEIIATE MENH NeATCILHOCTH, 3aaBas MapaMeTphl U KPUTEPUH HX IOCTHXKCHHS, COOTHOCUTH
pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIB30BaTh P OCBOCHUHU 3HAHUHN MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICSITh XapaKTePHBIC
MIPU3HAKHU MOHITHHA M yCTaHABJIMBATh MX B3aWMOCBS3b, HCIIONB30BATh COOTBETCTBYIOUIUE MOHSITHS IS
00BSACHEHHS OTNICIBHBIX (DAKTOB U SIBJICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMHU BEIIECTB M XUMUUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIIEICTBEHHBIE CBI3U MEXKIY N3y4aeMbIMHU SIBICHUSMU;

CTPOUTHh JIOTHUECKHE pacCyXIeHUs (MHIyKTHUBHBIC, ICTyKTHBHBIC, IO AHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBATh BBIBOABI H
3aKITIOUCHUS;

MIPUMEHATH B MPOIIECCe TIO3HAHUS, UCIIOB3YeMble B XUMUN CHMBOJIMYECKHE (3HAKOBEIE) MOJIEINH,
MpeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHUS — XMMHUYCCKUIM 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
dopMysia, ypaBHCHHE XUMHUECKOM PEaKIMU — IPU PEHICHUH YYCOHBIX MO3HABATEIBHBIX U MPAKTUUCCKUX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJENbHBIC MPEICTABICHUS IS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
HN3y4acMbIX BCHICCTB U XUMHNUYCCKUX peaKHI/Iﬁ.

2) 6a3oBbIe HCCIEI0BATEIbLCKHE 1€ CTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEMIECTB U XUMHUYECKUX PEAKIIHIL;

(hopMyTUpOBaTh IENU ¥ 33/1a4i HCCIETIOBAHMS, NCIIOIH30BATh ITOCTABIEHHBIE U CAMOCTOSATEIHHO
chopMyNIUpOBaHHbIE BOMPOCHI B KAauecTBE WHCTPYMEHTA IIO3HAHUSI M OCHOBHI Ui (OPMHPOBaHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BIQIETh HaBBIKAMH  CaMOCTOSITETPHOTO  IUIAHWPOBAHWA W TIPOBEACHUS  YIEHUYECKHX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOJMIOJaTh 3a XOJOM TIPOIECCa, CaMOCTOSTEIbHO
MPOTHO3UPOBAThH €0 PE3yNbTaT, POPMYIIHPOBATH 000OIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHNUS, COCTABIATh 000OCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

MpHOOpETaTh OMBIT YUYEHUYECKOW WCCIEeNOBATENLCKOW W MPOEKTHOM [eSTeNbHOCTH, MPOSBISAThH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHHs IMPaKTHYCCKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOJOB MTO3HAHMSL.

3) pabdora c undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(opMmanmu (HaydyHO-TIOMYJSpHAs JHTEpaTypa
XUMHUYECKOT0 COJICpKaHMs, CIIPaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), aHaIM3UpOBaTh HH(OPMAIIHIO
pa3iIWuYHBIX BHAOB M (OPM TPEACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPCUUBOCTD,

(bopMyIMpoBaTh 3aNPOCkl U MIPUMEHSTH Pa3IMYHbIE METOBI IIPH TIOUCKE U 0TOOpe MH(OPMAIUH,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YIeOHBIX 3a/1a4 ONMPEeIEHHOTO TUTIA;

mproOpeTaTh ONBIT HWCIONB30BaHUA HH(M)OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEIHHO BHIOUPATH ONTUMAIIbHYIO (POpPMY TpecTaBieHUsS HHQOpMAIUH (CXeMBbI, TpaduKH,
JMarpamMMebl, TaOJIUIbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEJICTBA MpH paboTe ¢ XMUMUYECKOW WH(OpMAIUCH:
NPUMEHSATh MEXIpeaIMeTHble (DU3UYecKue ¥ MareMaThdeckue) 3HaKHM M CHMBOJIBL, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJUYECKHE CPEICTBA HATJISTHOCTH.

OeBjajieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMHU:

3a/laBaTh BOIPOCHI TIO0 CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JWaiora W/WIN JUCKYCCHH,
BBICKA3bIBaTh WJeH, (DOPMYIMPOBATh CBOW IPEIJIONKEHHUS OTHOCHUTEIBHO BBHITIONHEHHUS TNPEII0KESHHON
3aJa4H;

BEICTYNaTh C TMPE3CHTAIMedl pe3yJbTaTOB IO3HABATEILHOW JICATENBHOCTH, ITOJYYCHHBIX
CaMOCTOSITETLHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIOJIHEHUH XHMHUYECKOTO SKCIICPHMEHTA,



MPaKTUIECKOW paboThl MO UCCIIEIOBAHUIO CBOMCTB M3y4YacMbIX BEIIECTB, peallu3aliy y9eOHOTO MPOEKTa
1 (HOPMYJIMPOBAThH BHIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHBIX UCCIICAOBAHUIN MYyTEM COTIACOBAHMS MTO3UIIUI
B XO7Ic 00CYXIeHUS 1 0OMEHA MHCHUSIMU.

OBiajeHue YHUBEPCAIBHBIMHU PeryJIAITUBHBIMH JeHCTBUAMM:

CaMOCTOSITENHFHO MJIAHUPOBATH M OCYIIECTBIISATH CBOIO TIO3HABATEIHHYIO JIEATEIBHOCTD, OTPEAEIIss
e€ 1enu 1 3a71a4u, KOHTPOJIMPOBATH U 110 MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAIaraeMbIii aJITOPUTM
JICHCTBUI TIPY BBITIOJHECHUN yYEOHBIX M UCCIICOBATENBCKUX 3a7a4, BRIOUpaTh Hanboee 3PeKTUBHBIN
CIoco0 WX pemIeHus C YIETOM MOTyYeHHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKIX PEaKIIHAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH IEATEIIbHOCTA HAa OCHOBE CaMOaHAIN3a U CAMOOIICHK.

HPEAMETHBIE PE3YJIbTATBI

IIpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca « Opeanuyeckas Xumusy OTPakaroT:

c(hOpMHUPOBaHHOCTh MPEICTABICHUH O XUMHYECKOM COCTABIAIONMIEH ecTeCTBEHHO-HAyYHOU
KapTHHBI MUpPA, POJM XUMHUH B [TO3HAHUU SIBJICHUH MPUPOABI, B (OPMUPOBAHUN MBILIUICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOM ISl PEUIeHHWS MPaKTUYeCKHX 3ajad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

BIaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIlyde MOHATHUS
(XMMHUYECKMI ~ DIIEMEHT, aToM, OJJIEKTPOHHas o00oJIoYKa aroMa, MOJIEKyJa, BaJCHTHOCTS,
ANIEKTPOOTPULIATENIFHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas (dopMmyna (pa3BEpHyTass W COKpamEHHAN),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN OOBEM, YIJICPOIHBIN CKeNleT, (YHKIMOHANbHAs TPYyIIa, pajukal,
HU30MEpUsl, U30MEPBl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIIEBOAOPO/bI, KUCIOPOJ U a30TCOAEpKALINE
COEIMHEHVS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIISIPHBIE COSIWHEHUS ), TEOPHH U
3aKOHEHI (TEOPHsI CTPOCHUS OpraHuIecKux BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHST MacChl BEIIECTB);
3aKOHOMEpPHOCTH, CHUMBOJHMYECKUN S3BIK XUMHM;, MHPOBO33PEHUYECKHE 3HAHMA, JIeKallhe B OCHOBE
MOHUMAaHUsl TPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (DaKTOJOrMYECKHE CBEICHHS O
CBOICTBax, COCTaBe, MOMYYCHHH W 0€30IaCHOM HCIOIh30BAHUH BAKHEHIINX OPTaHUYECKHX BEUIECTB B
OBITY M IPAKTUYECKON ACSTENLHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISITh XapaKTEpPHbIE TPU3HAKH IOHATHHA, YCTaHABIHUBATH HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSITUS MpPU ONHCAHMM COCTaBa, CTPOCHHS U
MPEBPAILECHUI OPTaHUYECKUX COCIUHEHUII;

cOPMHUPOBAHHOCTh YMEHHUH UCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIMKY MJISI  COCTaBIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpamEHHON) (OpMyN OpPraHMYECKHUX BEIIECTB W
YPAaBHEHUN XHMMHUYECKUX PEAKUHUHA, W3rOTABIMBATH MOJEIM MOJIEKYJ1 OPraHUYECKHX BELIECTB IS
WUTIOCTPALIMK UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OpMHUPOBAHHOCTHh YMEHHI YCTaHABINBATH IPUHAIJICKHOCTh U3YUCHHBIX OPIaHUYECKUX BEIECTB
0 UX COCTAaBY M CTPOCHUIO K OMPENeNEHHOMY KIaccy/TpyIie coenHEeHUH (YTIIeBOIOPOIbI, KUCIOPOA U
azoTcojiepXKalllie COEIMHEHHs, BBICOKOMOJEKYJSpHbIE COEIWHEHMs), JaBaThb WM Ha3BaHUS 110
cucremarndeckoit Homenknatype (IUPAC), a Takke MpHUBOIWTH TPUBUAIBHBIE HA3BAHHUS OTACIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TPOMHJIEH, aleTHIIeH, JSTWICHININKOJIb, TJHIEPHH, (eHo,
dbopManplerny, aneTalbIeTH]l, MypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa, OJIEMHOBas KHCJIOTA,
CTeapHHOBAsI KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, HEeJITI0I03a, TIHUIIHH);

c(hOpMHUPOBaHHOCTH YMEHHUSI OTIPEAEISATh BUIBI XUMUYECKON CBS3HM B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KPATHBIC);

c(OpMHUPOBAHHOCTh YMEHHS IPUMEHSATH TIOJI0KEHUSI TEOPUH CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. bytnepoBa mnsi OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHUs1 MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MYeCKHEe U XUMHUECKHE
CBOICTBA TUITMYHBIX MPECTABUTENEH PA3IMYHBIX KIIACCOB OPTaHMYECKUX BEIIECTB (METaH, ITaH, dTHJIECH,
NpONMJICH, aleTwieH, Oyranuen-1,3, mermnOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ, STHICHIJIUKOIIb,
TIIMLEpHUH, (EHOI, aleTalbAeru]l, MypaBblHAs M YKCYCHasl KHCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUIi0j03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIYy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOLINX XUMAYECKUX PEAKIIMIA C HCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYI;

c(OpMHPOBAaHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIIIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HX TMepepadOTKH M MPAaKTHYECKOe IPHMEHEHHE TPOIYKTOB
nepepadoTKu;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHUS IO XWMHUYECKHUM YypaBHEHHUSIM (Macchbl,
00bEMa, KOJMMYECTBa MCXOJHOIO BEIIECTBA WJIM MNPOIYKTa PEAaKLUWU 10 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIINN);




c(hopMUPOBAaHHOCTh, YMCHHH BIIAJETh CHCTEMON 3HAHWMK OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, HMCTONB3YEMBIX B XUMHH IpPHU H3yYEHHH BEIIECTB M XUMHUYECKHUX SABICHUH (HaOiromeHue,
U3MepeHne, HSKCIEPHUMEHT, MOJCIHPOBAHKE), HCIIONb30BAaTh CHCTEMHBIE XUMHYECKHE 3HaHUS IS
MIPUHSATHUS PELLICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYalHsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(hopMUPOBAaHHOCT, YMEHHM COOJIIOATh TIPAaBHJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyaod H
nabopaTopHeIM O0OpYAOBaHHMEM, a TaKKe INpaBuia OOpamieHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUUSIMU IO BBITIOJTHEHUIO Ta00PAaTOPHBIX XUMHYECKHUX OIBITOB;

c(hopMHUPOBaHHOCTh YMEHHH TUTAHUPOBATH U BBHIMTOHATH XUMHIECKUHN SKCIIEPUMEHT (TIpeBpaIIeHUs
OpraHWYECKUX BELIECTB NPU HArpEBaHUM, MOTYYEHUE ITHICHA U U3YYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIC
peaKkIuu OpraHMYeCKUX BEIIECTB, JeHATypauusi OCIKOB MPH HAarpeBaHWH, [[BETHBIC PEAKLUU OEIKOB) B
COOTBETCTBHH C IPaBIJIAMH TEXHUKH OE30IIaCHOCTH TMPH OOPAIEHUH C BEUIECTBAMU H JIA0OPATOPHBIM
o0opymoBaHHEM, TIPEICTABIATh PE3yNbTAaThl XUMHUYIECKOTO 3KCIIEpUMEHTa B (OpMe 3aluch ypaBHEHUI
COOTBETCTBYIOIIMX PEaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

cOPMHPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI0 HH(pOpMAaIuio,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOUYHUKOB (CpencTBa MaccoBoi nHpopMarun, UHTepHET U ApyThX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENHHOCTH B LIEJSIX COXPAHEHHUS CBOETO 30POBbSI M OKPYXKAIOIIEH MPHUPOJHOMN
Cpebl, OCO3HAaBaTh ONACHOCTh BO3JCHCTBUS HA JKHUBBIE OPraHHU3MBbI OINPEACNIEHHBIX OPraHUYECKHUX
BellecTB, MOHMMAas cMmbicn mokaszarens [IJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHS U
MIPEIOTBPAIICHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeJIOBEKa;

JUTsE 00Y4aIONINXCSl C OTPAaHUYCHHBIME BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE MIPUMEHATH 3HAHHS 00
OCHOBHBIX JOCTYIHBIX METOAAX [MO3HAHUS BEILIECTB U XUMHUYECKUX SBJICHUN;

JUTSL CIICTIBIX U CITA00BHUISAIINX 0OYUAIOMINXCS: YMEHUE UCTIONIL30BATh PENbe(HO-TOUCHHYIO CUCTEMY
o6o3navyenuit JI. Bpaiins qys 3anucu XuMHUYECKUX QOpPMYIT.

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS Kypca « O0was u HeopeaHuyeckds Xumusy OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBCHHO-HAYYHOH
KapTUHBI MUPA, POJM XUMHUH B IMO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHUU MBIIUICHHUS U KyJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAWMOW I pEUIeHHsS MPaKTUYeCKHX 3ajgad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H IIPUPOTHON CPEIE;

BJIa/ICHUE CHCTEMOW XHMHYECKHX 3HAHHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJNArarolide MOHATHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBI 00BEM, BAJIEHTHOCTB, AIIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHUS, XUMHUYECKas CBSI3b
(xoBasyieHTHasI, MOHHAS, METAJUTUYECKasi, BOAOPOIHAS), KPUCTAJUIMYECKAS PEIIETKA, TUIBI XUMHUYECKHX
peaxiuii, pacTBOp, AJIEKTPOJUTHI, HEAIEKTPOIMUTHI, 3JIEKTPOIUTHUECKAs] JMCCOLMAIUSA, OKHUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKINH, XUMHUIECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHS
ANEKTPOIUTUUECKON ucconuauy, nepuoandeckuii 3akon [{. . Menaeneepa, 3aKk0H COXpaHEHUS] MaCChl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAILlEHUs] SHEPTHH NPU XUMUYECKHX PEaKIusaxX), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHNUA, JIEXKAIIUE B OCHOBE MOHUMAaHUS IPUYUHHOCTH
Y CHCTEMHOCTH XMMHYECKHUX SIBICHUH, (DaKTOIIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, ITONyUYeHUHN U
0e30MacHOM HCIIOJB30BAHUM BAKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY W IMPaKTUYECKOM
JIeITeIbHOCTH YeJIOBEKa;

c(hOpMHUPOBaHHOCT, YMEHUH BBISBIATh XapaKTepHbIE NPU3HAKH TOHATHUH, YCTaHABIWBATh WX
B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS TPY ONMUCAHUHM HEOPTaHMUECKHUX BELIECTB U UX
IIPEBPALLCHAN;

c(hOpMHUPOBaHHOCTh YMEHHWI HCITOIE30BaTh XUMHUYECKYI0 CHMBOJHKY JISI COCTaBICHUS (OpMYI
BEIIECTB U ypaBHEHUI XUMUYECKUX peakini, cuctematuaeckyto HomeHknarypy (IlUPAC) u TpuBranbHbIe
Ha3BaHUS OTHEIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbI Ta3, YIJIEKHUCIBIH Ta3, aMMHaK, raméHas
W3BECTb, HeralmeéHast N3BECTb, IUTHEBAsI COJA, TUPUT U IpyTHe);

c(OPMHUPOBAHHOCTh YMEHHH ONpEeAessITh BAJICHTHOCTh W CTENEHb OKHUCICHHS XHMHYECKUX
3JIEMEHTOB B COEIWHEHHUSX pa3IMYHOTO COCTaBa, BUJ XWMHYECKOW CBA3HM (KOBaJICHTHAas, WOHHAA,
MeTaJlJIMYecKas, BOJIOPO/IHAs) B COCTUHEHNUAX, THII KPUCTAIUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJNEKyJSpHas, WOHHAs, METa/UIMYecKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEJIMHEHU;

c(hOopMHPOBaHHOCTh YMEHHUH YCTaHABIWBATh MPUHAJICKHOCTh HEOPTAHHYECKHUX BEIIECTB IO HX
COCTaBY K ONpEeAETIEHHOMY KJIacCy/TpyIe COeAWHEHUH (MPOCThIe BEIECTBA — METAUIbl U HEMETAILIbI,
OKCH/[Ibl, OCHOBaHHMS, KUCIIOThI, aM()OTEpPHbIE THAPOKCHUBI, COJTH);

c(hopMUPOBAaHHOCTH, YMEHUH PacKPBIBATh CMEICH Tepuoaudeckoro 3akona J[. Y. MenneneeBa u
JE€MOHCTPHPOBATH €r0 CHCTEMAaTHU3UPYIOLIYIO, O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;




c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh D3JEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
anemeHToB 1-4 mepuomoB Ilepmommdeckoit cucTteMbl XuMHU4Yeckux 3yeMeHToB JI. M. Mennmeneena,
UCTIONB3YSl TOHATUSA «S-, P-, O-3JCKTPOHHBIC OPOUTANMY», «IHEPTETHUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKHX JIEMEHTOB U X COeIMHEHUH 10 IeproiaM | TpyTIIaM
Tlepuonuueckoit cucteMbl XumMudeckux 3neMenToB J[. . MeHneneena;

c(OpMHPOBAHHOCTh yMEHHH XapaKTepu3oBaTh (ONHMCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3NMYHBIX KJIACCOB, MOJATBEP)KAATh CYIIECTBOBAHWE T'€HETHYECKOH CBS3U
MeXTy HEOPTaHUIECKUMH BEIECTBAMH C IIOMOIIBI0 YPaBHEHUI COOTBETCTBYIOIINX XUMAYECKUX PEaKITHil;

c(hopMHUPOBaHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIIUU IO PA3TMYHBIM MPU3HAKAM
(umcity M cocTaBy pearupyrolluX BEIECTB, TEMJIOBOMY dS((EeKTy peakluud, M3MEHEHHIO CTeleHeH
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIiH, YIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAaHHOCTh yYMEHWH COCTABISATh YpaBHEHUS pEaKNWi pPa3WYHBIX THUIOB, TOJHBIE U
COKpaIlEHHBIC YpaBHEHHS pPEaKIfii HOHHOTO 00OMEHa, YUUTBIBasl yCIOBUS, IPU KOTOPBIX 3TH PEeaKH HIYT
JI0 KOHIIa;

c(hopMHUPOBaHHOCTh YMEHHUIl MPOBOAWTH PEAKIWH, IOATBEP)KIAIONINEe Ka4eCTBEHHBIA COCTaB
Pa3IUYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKHX BEILECTB;

c(hopMHUPOBaHHOCTh YMEHHUH PACKPHIBATh CYNTHOCTH OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINH
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO Oajanca dTHX peaKIni;

c(hOpMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pEaklIuud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHWS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzaeiictBus (mpuniun Jle lllarense);

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHUYECKHE IMPOIECCHl, JIeKaIlUe B OCHOBE
MPOMBIIIIIEHHOTO MTOYYESHHUS] CEPHOM KUCTIOTHI, aMMHAKa, a Takke CPOPMUPOBAHHOCTH MTPECTABICHUI 00
00X HAYYHBIX MIPUHIIATIAX U IKOJIOTUIECKHUX MPOOIeMax XUMUIECKOTO TIPOU3BOJICTBA;

C(bOpMI/IpOBaHHOCTI) YMCHI/II\/'I IMPOBOJAUTH BBIYMUCIICHHUA C UCIIOJIBb30BAHUCM IMOHATHUA «MacCOBasd A0JId
BCIICCTBA B paCTBOPE», O6’béMHBIX OTHOIIIEHU ra30B IMpU XUMHYCCKUX PCAKIMAX, MAaCChbl BCUICCTBA UJIN
00B€Ma ra3oB M0 W3BECTHOMY KOJIWYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B
peaKIuy BEIIeCTB, TEIUIOBOTO 3¢ (eKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
IMpeBpalICHUA U COXPAHCHHWA SHCPIUH,

c(hopMHUPOBaHHOCTh YMEHHH COOJIOAAaTh TpaBWiIa TOJB30BAHHS XHMHUYECKOW TIOCYIOW U
nmabopaTopHEIM O0OPYZOBaHUEM, a TaKXKe NpaBuia OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHAMHU I10 BBITTOJIHCHUIO na6opaTopH1)1x XHUMHUYCCKHX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBHITIOIHATh XUMUYECKAH SKCIIEPUMEHT (pa3iioKeHue
MIEPOKCHA BOJIOPO/Ia B MPUCYTCTBHH KaTAIN3aTOPa, ONPEIeNIEHUE CPEIbI PACTBOPOB BEUIECTB C IIOMOIIHIO
YHUBEPCATBHOTO WHIWUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW PEaKIIHH,
peaKIuy HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIIMH Ha CyJIb(at-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOH
aMMOHHS, PeIlieHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtamuib» u «HeMeTrannsi») B COOTBETCTBUU
C MIpaBWJIAMHU TEXHUKU O€30ITaCHOCTH NP OOPAIeHHUH C BEIECTBAMH H JIJA0O0OPATOPHBIM 000PYI0BaHHEM,
NPEICTABIATh PE3YIBTAThl XUMUYECKOTO IKCIIEPUMEHTa B ()OpME 3alMCH YPABHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMYJIUPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(hOpMHUPOBAaHHOCT, YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYH  HH(MOpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (Cpe/ICTBA MACCOBOW KOMMYHUKAIMH, IHTEpHET U IpYyTrHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHUS B
OBITY W TPYIOBOH JEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpellbl, 0OCO3HABaTh OIMACHOCTH BO3/ICWCTBUS HA JKHUBBIE OPTaHU3MBI OIMPEJEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokasarens [1/IK, moscHATs Ha mpuMepax crocoObl YMEHBIIEHUS U TPEIOTBPAILEHUS UX BPEIHOTO
BO3JICUCTBUS HAa OPTaHU3M YEJIOBEKa.



3. TEMATHYECKOE INIAHUPOBAHHUE, B TOM YHUCJIE C YYETOM PABOYEN IIPOI'PAMMbI BOCIIMTAHHS C
YKA3ZAHUEM KOJIMMECTBA YACOB, OTBOAUMbIX HA OCBOEHHME KAXK/IOU TEMbI

Ne | HammeHoBaHMe pa3/iesioB U TeM
n/n

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
(uudposbie) odpa3oBa-

JleATEJILHOCTH TPENoAaABATENS
¢ yueToM paboueii mporpaMMsl

Bcero | Teoperuyeckue | JIabopaTopHo- | tennubIe pecypchl BOCIIUTAHMSA
3aHATUS NpaKkTHYecKHe
3aHATHS
OPI'AHUYECKASA XUMUA
Paznen 1. TeopeTudyeckne 0CHOBbI OPTraHUYECKO XMMHUHU JL1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
1.1 | IlpeameT OpraHM4ecKOil XHUMUH. 4 4 bu6mmorexa [JOK JL.8, JI.9, JI.10, JI.11, JL.12, JI.13,
Teopust CTpOEHHs OPraHUIECKUX https://myschool.edu.ru/ | J1.14, JL.15, JL.16, J1.17, JL.18,
coequnenniit A. M. Bytneposa JI.19, J1. 20, J1.21, J1.22, J1.23,
J1.24
Pasjen 2. YrieBoaopoasl 14
2.1 | IlpenenbHbIC YTICBOIOPOIBI — 2 2 bubmuorexa LIOK JIL1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
AJIKAHbBI https://myschool.edu.ru/ | J1.8,J1.9, JI.10, JI.11, JI.12, JI.13,
2.2 | HenpenenbHble YII€BOIOPOIBL: 6 5 1 bubanoreka [JOK JI.14,J1.15, JI.16, J1.17, JI.18,
aJIKEHBI, AIKAIUEHB], aJIKUHBI https://myschool.edu.ru/ | JI.19, JI. 20,J1.21, J1.22, J1.23,
2.3 A 9 2 bu6mmorexa [JOK J1.24
DOMATHHCCKHE YIICBO/IOPOE! https://myschool.edu.ru/
2.4 | IlpupoaHble HCTOYHUKH 5 2 Bub6imoreka [IOK
YTJIEBOIOPOJIOB U MX TiepepaboTKa https://myschool.edu.ru/
25 Pemenne pacueTHsIX 3a1a4 2 2 buGmorexa HOK
https://myschool.edu.ru/
Pasnen 3. Kucinopoaconep:xxammue
OpraHuyYecKue coeJUHEeHUs 22 JIL1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
3.1 Cruprs. Deron 6 4 2 Bbubmmoreka ITOK JI.8,J1.9, JI.10, JI.11, JI.12, JI.13,
) https://myschool.edu.ru/ | JI.14,J1.15, JI.16, J1.17, JI.18,
3.2 | Anbaerupl. KapGOHOBBIE KMCIIOTEL 10 8 2 Bbubimoreka [IOK JI.19, JI. 20,J1.21, J1.22, J1.23,
Cnoxubie 3pupst https://myschool.edu.ru/ | J1.24
3.3 VITeBOEI 6 5 1 Bubaunoreka [IOK
https://myschool.edu.ru/
Pasznea 4. A3orconepxamue 4
OpraHuYecKue CoOeAMHEeHH s
4.1 A 5 4 3 1 Bu6auoreka [IOK J.1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
MHHOKHCJIOTBI. CIIKH https//myschoo|eduru/ .H8,.H9, .HIO, JI.1 1, .le, .H13,

JI1.14,J1.15, JI.16, J1.17, JI.18,




Pazzien 5. BolcokoMoJIeKy IsipHbIe 2
coeTUHEeHUsI
5.1 2 bubmmoreka LIOK
Tnactmacchl. Kayuyku. ) https://myschool.edu.ru/

Bosokna

JI.19, JI. 20,J1.21, J1.22, J1.23,
J1.24

JI.1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
JI.8,J1.9, JI.10, JI.11, JI.12, JI.13,
J1.14,J1.15, JI.16, J1.17, JI.18,
JI.19, JI. 20,J1.21, J1.22, J1.23,
J1.24

OBLIASA U HEOPTAHUYECKASA XUMUSA

Pa3nen 6. Teoperuueckue

22
OCHOBBI XMMMU
6.1 | CrpoeHue Bu6nunoreka [IOK
aromoB.IleprouuecKkuii  3aKOH https://myschool.edu.ru/ | JI.1,J1.2, J1.3, J1.4, JL.5, J1.6, J1.7,
u Ileproanueckas cuctemMa 4 4 JI.8,J1.9, JI1.10, JI.11, JI.12, JI.13,
XUMH4YECKHX 31eMeHToB /l. 1. JL14,J1.15, J1.16, JL.17, JL18,
MeHeneesa JI.19, JI. 20,J1.21, J1.22, J1.23,
6.2 | CrpoeHnue BemiecTna. 10 10 Bu6moreka [JOK 124
MHoroo6pasue BeIiecTB https://myschool.edu.ru/
6.3 XUMUYECKUE PEAKIIUU 8 7 1 Eubmrorexa HOK
https://myschool.edu.ru/
Paznen 7. Heopranuyeckas 20
XHUMHUA JI.1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
7.1 6 bubmuorexa [JOK J1.8,J1.9, JI1.10, JI.11, JI.12, JI.13,
Hewmerarnsi 6 https://myschool.edu.ru/ | J1.14,JL.15, J1.16, J1.17, JL.18,
7.2 N 10 8 2 Bubmmoreka [IOK JI.19, JI. 20,J1.21, J1.22, J1.23,
1 https://myschool.edu.ru/ | /1-24
7.3 | CBs3b HEOPraHMYECKHUX U 4 4 bubmmnorexa LJOK
OpPTraHWYECKUX BEIECTB https://myschool.edu.ru/
Pa3nen 8. Xumusi u :Ku3Hb 4 JI.1,J1.2, J1.3, J1.4, J1.5, J1.6, J1.7,
8.1 4 bubmmorexa LIOK JI.8,J1.9, JI1.10, JI.11, JI.12, JI.13,
e Y —— 4 https://myschool.edu.ru/ | J1.14,J1.15, JL.16, J1.17, JL.18,
JI.19, JI. 20,J1.21, J1.22, J1.23,
J1.24
UTOro 92 82 10







