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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHUH Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit Demeparium,
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS (enepalbHOli 00pa3oBaTeIbHONW MPOrpaMMBbl CPETHETO OOIIEro
obpazoBanusa (POIl COO), mpencraBieHHblx B DemepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crannaptre COO, ¢ yuérom Konnenmuu npenoiaBanus yaeOHOT0 MpeaMeTa « XuMHUs» B 00pa30BaTeIIbHBIX
opraam3anusax Poccwiickoii Denepanny, peaan3yrIIAX OCHOBHBIE 00pa3oBaTeibHBIE MPOTPaAMMBI, U
OCHOBHBIX TONOKeHM «CTpareruu pa3BuThs BocniuTanus B Poccutickoii @enepanmu Ha nepuoy mo 2025
roga» (Pacnopsbxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XUMHH, K OIPENEICHHI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHSI OOYJAIOIINXCS CPeICTBAaMU yueOHOTo mpeameTa « Xumus» s 10-11
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWIM KoHUeNTyanbHble monoxenuss @OIrOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIIeJIeH, COJEepXKaHUs, pe3ylbTaToB OOYy4YeHHs W TpeOOBaHWA K YPOBHIO
MOITOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, IOJy4aeMOe BBITYCKHUKaMHU OOIe00pa30BaTEeIbHON OpraHH3allvH,
SBTISICTCS HEOTHEMIIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEPILIAIOIINM 3TAIIOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX LEIOCTHOH CHCTEME
XMMHYECKOTO0 00pa3oBaHMsA. JTH LEHHOCTH KacaloTcs IO3HAHUS 3aKOHOB NPHPOJBI, (OPMHPOBAHUS
MHUPOBO33PEHHSI U OOLICH KyIbTYpbl YElIOBEKa, a TAaKXKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 37I0POBBIO U IPUPOAHOH cpene. Peanmuzyercs xumMudaeckoe 00pa3oBaHue 00yJarOmUXCs Ha YPOBHE
CpemHero oOmero o0pa3oBaHus cpeACcTBaMU y4eOHOTO mpenMeTa «XUMHEsD), COIepKaHrne U ITOCTPOCHUE
KOTOPOTO OTIpE/IeieHbl B MPOTrpaMMe M0 XUMHU C Y4ETOM CHenM(PUKH HAyKH XUMHHU, €€ 3HAYCHUS B
TIO3HAHUH MTPUPOBI i B MAaTEPHATIBHOM KHU3HH OOIIECTBA, a TAKXKE C yUYETOM OOIIMX Ieeld ¥ MPUHIUIIOB,
XapaKTepU3yIIINX COBPEMEHHOE COCTOSIHME CHUCTEMBI CpelHero olmiero oOpazoBanusi B Poccuiickoit
®denepanuu.

XuMHsI Kak dJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HayK WrpaeT 0coOyl pOJIb B COBPEMEHHOM
[UBWIM3AIMYA, B CO3JaHUM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOW BKJIQJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOTO MBIINUICHUS, B CO3/IaHHE IIEIOCTHOTO MPEACTaBICHUS 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBeKa, KOTopoe GOPMUPYETCS B XUMHH Ha OCHOBE
MMOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOMIETO MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXIy CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMH Y BO3MOXXHBIMHU O0JIACTSMU PUMEHEHUS.

TecHO B3aUMOJICHCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMH, XHMHSI CTalla HEOThEMJIEMOH YacThIO
MHUPOBOH KYJIBTYPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOTO TPyJa W XHU3HH KKIOTO WieHa OOIecTBa.
CoBpeMeHHast XUMUS Kak HayKa co3uaTebHast, Kak HayKa BEICOKAX TEXHOJIOTUI HalpaBJieHa Ha pEIICHNE
rJI00aJIBHBIX MPOOJIEM YCTOMYMBOrO Pa3BUTHS 4YEIOBEYSCTBA — CHIPHEBOM, SHEPreTHUYECKOM, ITHUILEBOM,
9KOJIOTHYECKON O€30ITaCHOCTH U OXPaHbI 3I0POBbSI.

B cooTBercTBHM ¢ 00MIMMH LENSIMU U IPUHLIMIIAMUA CPEIHEro 00mIero oopa3oBaHus colepKaHue
npeameta «Xumus» (10—11 kiaccel, 6a30BbIid YpOBEHb U3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OONIEKYILTYPHYIO TIOATOTOBKY O0yYaroIuxcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOAOJDKEHHS OOpa3OBaHMS B Pa3IUUHBIX
001acTsX, He CBSI3aHHBIX HENOCPEJACTBEHHO C XUMUEH.

CocraBisiiomuMe  Tipeamera «XuUMHUsD SBISIOTCS 0a3oBble Kypchbl — «OpraHudecKkas XUMHUSD) U
«O01mas u HeopraHuvyeckasi XUMUsD), OCHOBHBIM KOMITOHEHTOM COJICPIKaHUsI KOTOPBIX SIBJISTIOTCSI OCHOBBI
0a30Boii HAYKH: CHCTEMa 3HaHUI 10 HEOPraHWYEeCKOW XUMHH (C BKIFOUEHHEM 3HAHUHN U3 00IIEH XUMUHN) U
OpraHuyeckoi xumun. @opMUpOBaHKE TaHHOW CUCTEMbI 3HAHUH MPU U3yUYECHUH MpeaMeTa 00ecreunBaeT
BO3MOKHOCTH PACCMOTPEHHS BCET'0 MHOT000Pa3Hs BEIIECTB HAa OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPUI
XUMUH.

CrpykTypa conepx)aHus KypcoB — «OpraHudeckas XuMusi» U «OO01as 1 HeopraHu4eckas XUMHUs»
chopMrpoBaHa B MpOrpaMMme Mo XUMHUH Ha OCHOBE CHCTEMHOTO IMTOAX0/1a K U3YUYEHHI0 YIeOHOT0 MaTepHraa
n o0ycloBIIeHA MCTOPHYECKH OOOCHOBAaHHBIM pa3BHTHEM 3HAHWUN Ha ONPENENEHHBIX TEOPETUYECKHX
ypoBHsAX. Tak, B Kypce OpraHMYECKOW XMMHH BEIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHUYECKON
TEOPUHU CTPOCHHS OPTaHUYECKHX COCTUHEHHH, a TAaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX W DIEKTPOHHBIX




MIPEJICTaBICHUH O CTpOeHNH BemecTB. CBeeHns 00 M3y4aeMbIX B Kypce BEIIecTBax JAIOTCS B Pa3BUTHH —
OT YTIIEBOJIOPOIOB /IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeNWHEHWH. B Kypce opraHM4ecKkoi XuMuu
MOJTy4YaroT pa3BUTHE CHOPMUPOBAHHBIC Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IEpBOHAYATLHBIC
MIPEJICTABJICHUS. 0 XUMHUYCCKOHN CBS3M, KiIacCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB
BEIIECTB OT WX CTPOEHUS, 0 XUMUIECKOH peaKInu.

ITox HOBBIM yTJIOM 3pEHHSA B MIpeaMeTe «XHUMHUsT» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YUIEHHBINA
Ha YPOBHE OCHOBHOTO OOIIETO0 00pa30BaHHs TEOPETHUCCKUN MaTepual v (DaKTOJIOTHYECKUE CBEIICHUS O
BEIIeCTBaX M XUMHUYECKOH peakiuu. Tak, B 9acTHOCTH, B Kypce «OOmas M HeopraHMYecKas XHMHD»
0o0y4arommmMcsl TPEAOCTABISAETCS BO3MOXKHOCTh OCO3HATH 3HA4YCHHWE MEPHOAWYECKOTO 3aKOHA C
00IIETEOPETUICCKUX M METOA0IOTHUSCKUX TTO3UIIHIA, TITY0Ke TIOHATh HCTOPUIECKOE H3MEHEHUE (DYHKIIUN
3TOT0 3aKOHA — OT 0000MIArOIIEH 10 OOBSICHSIONIEH ¥ MTPOrHO3UPYIOIIEH.

Enunast cucrema 3HaHUNW O BaXKHEWIIMX BEIIECTBaX, WX COCTaBe, CTPOCHUH, CBONCTBAX U
MPUMCHCHUHU, a4 TaKKE O XUMHYCCKHX PEaKIUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
noronHsercs B kKypcax 10 u 11 xaccoB ajieMeHTaMU COACPKAHUS, UMCIOIIUMH KYJIBTYPOJIOTHYSCKUHN U
MIPUKIIATHON XapakTep. DTH 3HaAHUsI CHOCOOCTBYIOT HOHUMAHHIO B3aMMOCBSI3U XUMUH C IPYTUMH HAYKaMH,
PacKphIBAIOT €€ poJib B TIO3HABATEIHHOW WM TPAKTUYECKON MEATENHHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHHUIO YBaXXCHUS K MMPOLICCCY TBOPUYECTBA B obnacTu TCOPHHU U MPAKTUICCKUX HpI/IJ'IO)KeHI/Iﬁ XNUMHH,
MMOMOTAIOT BBIITYCKHUKY OpPHUEHTHPOBAThCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOieMax,
CBSI3aHHBIX C XUMUEH, KpUTHUECKH OCMBICIMBATh MHPOPMAIIHIO ¥ TPUMEHSATH €€ I MOTIOTHEHUS 3HAHHH,
pEIIeHUs] UHTEIUIEKTYAIbHBIX M IKCIEPUMEHTABHBIX HCCIICIOBATEIbCKUX 3a7a4d. B memom coneprkanue
yueOHOro mpeaMera «XUMHS» JTaHHOTO YPOBHS H3YYCHHUS OpPHUEHTUPOBAHO Ha (QOpPMHUpOBaHHE Y
00y4Jarommxcss MHPOBO33PEHYECKOW OCHOBBI ISl TOHMMaHUS (puimocodCKkux WAeH, Takux Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPTraHMYEeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB
HUX COCTaBOM U CTPOEHHUEM, IO3HABAEMOCTb NPUPOJHBIX SBJICHHUHA IMYTEM 3KCIEPUMEHTA U PELICHHUS
MIPOTHUBOPEYNN MEXKITY HOBBIMH (haKTaMHU M TEOPETUIECKUMH MPENITOCHUIKAMH, OCO3HAHUE POJIH XUMHUH B
PEIIeHNN SKOJIOTUYECKUX MPOOJIeM, a Takke MpolieM cOepekeHUs] SHEPreTHYECKUX PEeCypCoOB, CHIPHS,
CO31aHUsA HOBBIX TEXHOJIOTUI 1 MaTcepuaioB.

B nmane pelICHUA 3aJa4 BOCHHUTAHUA, PA3BUTUA W COLUAIU3AlIUHN 06yqa}om1/1xcsl IIPUHATEBIC
MporpaMMOil TO XHMHH TIOAXOABI K OMNpPEIEIICHUI0 COAEpPKaHWS W TOCTPOCHHS TIpeaMeTa
MpeIyCMaTPUBAIOT (POPMUPOBAHKUE YHUBEPCATIbHBIX YUCOHBIX JICHCTBHIA, UMEIONTUX 0a30BOC 3HAUCHUE JJIS
pa3jMuYHBIX BHUJOB JCITCIBHOCTH: PEIICHUs NpoOJieM, MOMCKa, aHajgu3a ¥ 00pabOTKH HH(pOpMAIVH,
HEOOXOJUMBIX [UIS TPHOOpPETEHHsI ONbITa TNPAKTUYECKOW U HCCIeNOBATENCKON esSTeNbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke mnpernojiaBaHus XMMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHuUs, TaK M Ha
YpOBHE cpelHero odimiero oOpa3oBaHHs, MPU OMNPEICICHUN COJIEPKATEIFHOW XapaKTePUCTHKU Lenen
W3y4eHUs TIpeaMeTa HalpaBIIEHUEM TIePBOCTEIIEHHOW 3HAYMMOCTH TPAIWIMOHHO TPHU3HAETCS
(GhOopMHUpPOBaHHE OCHOB XUMHUYECKOH HayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, ITPAKTHUECKOM
JIEATEIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3peHUs TAKOW MOJXO K ONPEACIICHHUIO TIeTIei H3yUeHHs ITpeIMeTa SBIISETCS BIIOJIHE ONPaBIaHHbIM.

Cormnacuo JIaHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LECIAMU U3YUYCHUA IMPEAMETA «XuMHA» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABRISIFOTCSI:

e (HOpMHUPOBAHUE CHUCTEMbI XMMHUYECKHUX 3HAHUN KaK BaKHEUIIEH COCTaBJISAIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIFOYEBBIC MOHSTHS, (yHIaMeHTaJIbHbIC
3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKa HAYKH, YCBOSHUE U IIOHMMAHUE CYIIIHOCTH JIOCTYITHBIX
00001IeHNIT MHPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIICHHE C WCTOpUEH WX pa3BUTHA H
CTaHOBJICHUS,

e (GopMUpOBaHWE M pa3BUTHE TMPEACTABICHHN O HAyYHBIX METOAAaX IIO3HAHWS BEIIECTB U
XUMHYECKHUX PEAKIIHiA, HEOOXOMUMBIX I MPUOOPETEHUS YMEHUW OPHEHTHUPOBATHCS B MHpPE
BEIICCTB U XMMHUYCCKUX SBJICHHI, HIMEIONUX MECTO B TIPUPOJIC, B IPAKTUICCKOHN U MMOBCETHEBHOM
KHU3HU;

® Da3BUTHE YMEHHH U CIIOCOOOB [IEATEILHOCTH, CBSI3aHHBIX C HAOMIONEHHWEM H OOBSCHEHHEM
XUMUYIECKOTO IKCIIEPUMEHTA, COOITIOICHUEM TIPaBUiI 0€301TacHOTO 0OpaICHIS ¢ BEIIECTBAMH.

Hapsny ¢ aTum, copepxarenbHas XapaKTepPUCTHKA [IEIeH U 3a1a4 U3YYCHUS MPEIMETa B IPOTrpaMme
M0 XMW yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B CHCTEME CPETHETO
obmero obpazoBanus. CerogHsi B MPENOIABAHUHM XHUMHH B OOJBINCH CTEIECHU OTAAETCS MPEATIOYTCHIE



MPAKTHYECKON KOMIIOHEHTE coAep:kKaHusi OoOydeHHs, OPHEHTHPOBAHHOW HA TOATOTOBKY BBITYCKHUKA
0011e00pa3oBaTENIbHON  OpraHM3allid, BIAJCIONIETO0 He HAO00pOM 3HaHWA, a (YHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSIMH aKTHBHOTO IMOJYYEHHWS 3HAHWUH W MPUMEHEHHS HX B
peaybHOM MKU3HU IS peIIeHUs MPaKTUYECKUX 3ajady.

B cBs31 ¢ 3TUM NP M3YYEHHUHN TIPEAMETa « X UMUSD) JOMUHHUPYIOIIee 3HaYeHNE MPHOOPETAIOT TaKKe
[eNH 1 337a49H, KaK:

aganTanys oOy4aroIUXcsi K YCIOBHAM JUHAMUYHO pa3BUBAIOIIETOCS MHUpPa, (HOPMHPOBaHHE
WHTEIUIEKTYaTbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHWIO, COTPYAHHUYECTBY,
CaMOCTOSITETFHOMY TIPHHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX C
BEIICCTBAMH U MX TIPUMCHCHHUEM;

¢dopMupoBaHKEe Y OOydYaIOMIMXCA KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIINX
YHHUBEpCAIbHOE 3HAYEHHE IS PA3INIHBIX BUIOB ACATEIHHOCTH: PEIICHUs MMPOOIIeM, MTOMCKA, aHAIN3a U
00paboTku uH(pOpMaLUU, HEOOXOIUMBIX AJsl MPUOOPETEHHS OIBITA NESTEIBHOCTH, KOTOpas 3aHHUMaeT
BRXHOC MECTO B IMO3HAHUHM XHMHUH, a TaKKe U OIECHKH C TO3WIHHA JKOJOTUYECKOW 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHYECKUX MTPOIECCOB HA OPraHU3M YeJI0BeKa U IPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYallbHBIX W TBOPYECKHX CHOCOOHOCTEH
00yyYaroImuxcs: CHoCOOHOCTH CaMOCTOSTENFHO MPHOOPETaTh HOBbIC 3HAHUS TI0 XMMUHU B COOTBETCTBHUH C
JKU3HEHHBIMHU TTOTPEOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHBIE HH(DOPMAIIMOHHBIE TEXHOIOTHH IS TIOMCKA
Y aHaNm3a y4eOHOH 1 HAyYHO-TIONMYJISIPHON HH(POPMALINK XUMUYIECKOTO COJEPKAHHS,

¢dopMHupOBaHNE M pPa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOJII0IATETbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
TUTAHUPOBAaHUH U MPOBECHIH XUMHYECKOTO SKCIIEPHMEHTA;

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHMCTHYECKOW HANpPABICHHOCTH XUMHH, €€
BRXHOW pOJHM B pEIICHHH TIOOANBHBIX MPOOJIEM PalMOHAIBFHOTO MPUPOIONOJIL30BAHNUS, TOMOTHEHUS
SHEPTeTHYECKUX PECYpPCOB M COXpPAaHEHHs IMPHPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOTUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TaK)Ke IMPUOOPETEHHUS OMBITA MCIIOIB30BaHUS
MOJIyYEHHBIX 3HAHUHM JJISi TPUHSATUS T'PAMOTHBIX PEHICHUH B CHUTYaIMSX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMH.

B yuebHOM 11aHe cpeaHero o01ero oopa3oBaHus IpeaMeT «XUMUs» 0a30BOr0 YPOBHS BXOAWT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HayYHBIC TIPEAMETHD).

OO0miee yKcio 4acoB, OTBEACHHBIX JIIsl M3YYEHHsI XMMHHY, Ha 02a30BOM YPOBHE CpeJlHETO OOIIero
oOpa3oBanms, coctanisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezgeno), B 11 kiracce — 34 yaca (1 wac
B HEJIEIIO).

COJAEPKAHUE YYEBHOI'O IPEIMETA

10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTuyeckue 0CHOBbI OPraHUYECKO XMMHU

IIpenmer opranuueckol Xumuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IMOJYUYEHUU HOBBIX
BEILECTB U MaTepuayoB. Teopus CTpOoeHUs OpraHuyeckux coenuHeHuid A. M. bytnepoBa, €€ 0CHOBHBIE
noJyioxkeHus. CTpyKTypHbIe (hOPMYJIbl OpraHMYECKUX BelecTB. ['oMotorus, nzoMepus. XMMHUYECKas CBSI3b
B OPTraHUYCCKHUX COCINMHCHUAX — OAMHAPHBIC U KPATHBIC CBA3U.

IIpencraBinenne o kiaccuukanuu OPraHUYECKUX BelIecTB. HoMeHKkmaTtypa OpraHu4ecKux
COeMHEHNH (CHcTeMaTHYecKas) M TPHUBHAJIbHBIE Ha3BaHUS BAXKHEUIIMX TPEACTABUTENEH KJAaccoB
OpraHNYCCKUX BEHICCTB.

DKCIepUMEHTATIbHBIE METOJIbI M3YYEHUS BEIIECTB U UX MPEBPAIlEHUI: 03HAKOMIIEHUE C 00pa3iaMu
OpraHWYECKUX BEILIECTB U MaTepuaIaMHi Ha UX OCHOBE, MOJICTUPOBAHUE MOJICKYJ OPraHUYECKUX BEIIECTB,
HaAOOJIEHNE M ONMHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIIEHUIO OPraHMYECKUX BEIIECTB MPHU
HarpeBaHuM (TUTaBlIcHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesonopoast

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAJl. MeTaH U 3TaH — MPOCTEHIINeE MPEACTABUTENIN
ANKAaHOB: PU3MUECKIE U XUMUIECKHE CBOWCTBA (PEaKIIMU 3aMEIICHHS U TOPEHUS ), HAXOXKJICHUE B TIPUPOJIE,
MOJIyYCHHE U IPUMEHEHHUE.



AJKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYCCKUN psl. OTWICH W TPONMWICH — MPOCTEHIINe
NPEACTaBUTENN AIKEHOB: (u3uyeckne M XUMHUYECKHE CBOHCTBa (peakuuy TIUAPUPOBAHUS,
raJlOTeHUPOBaHMSA, THAPATALIH, OKUCICHUS U TIONUMEPU3alIiH ), OTYUYeHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 1 MeTunOyTagueH-1,3: cTpoeHue, BayKHEHIINE XUMHYESCKHE CBOWCTBA
(peakuus nonuMepusanun). [lomyyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI. COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKAU pSAA. ANETHICH — IMPOCTCHIINH
NpeACTaBUTENb AaJKHHOB: COCTaB, CTpOoeHHE, (U3NYECKWEe | XUMHYCCKHE CBOWCTBAa (peakuuu
THIPUPOBAHUS, TATOT€HUPOBAHUS, THAPATALINU, TOPEHHS), T0JIyYeHHE U IPUMCHEHHE.

Apensl. benzom cocraB, cTpoeHHe, (QHUIMUECKHE MW XUMHUYCCKHE CBOMCTBa (peakiiuu
raJlOTeHUPOBAaHHS U HUTPOBAHUS ), TOJYYeHUE U IPUMEHEHUe. T0y0L: cocmas, cmpoenue, huzuieckue u
Xumuyeckue CceOUCMBA (peakyuu 2al02eHUpPOBaHUs U HUMPOBAHUs), NONYyYeHue U HnpUMeHeHue.
TokcuuHocTh apeHoB. ['eHeTHUecKast CBsI3b MEXAY YIJIEBOLOPOJAMH, MPHUHAIICKAIUMH K Pa3INYHBIM
KJIaccaM.

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOI0B. [IprpoaHbIii Ta3 u monyTHeIe HedTsHbIe ra3sl. HedTh u eé
npoucxoxaeHue. CrocoOsl mepepaboTku He(TH: MeperoHKa, KPEeKUHT (TePMHUYECKU, KaTaIUTHIECKH),
nuponu3. [IponykTel nepepaboTku HEPTH, UX MIPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObTy. KameHHbII
YroJib ¥ IPOJYKTHI €r0 MepepaboTKH.

OKCcIepUMEHTANbHBIE METObI U3YUEHHSI BEILIECTB U UX IPEBPAILCHUIl: 03HAKOMIIEHHE C 00pa3LaMu
IUIACTMACC, KaydyKoB W pe3uHbl, Kotekuud «Hedtb» u  «Yroiap», MomenupoBaHHE MOJEKYI
YIJIEBOIOPOJIOB U TaJIOT€HOMPOU3BOJHBIX, TPOBEJCHNE MPAKTHYECKOH paboThI: MOMy4YeHHE JTUIICHA U
U3Y4EHHUE €r0 CBOMCTB.

Pacuérnele 3anaun.

Bbruucnenus Mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJIUYECTBa HCXOJHOTO
BEIIECTBA WMJIM MPOAYKTA PEaKIMU MO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OIHOTO W3 MCXOTHBIX
BEIIECTB WM NPOIYKTOB PEAKIHN).

Kucnopoacoaep:xamue oprannyeckue coeuHeHUsI

[MpenenbHBIE OHOATOMHBIE CITUPTHI. METaHONI U ATAHOI: CTpOEHHE, (HU3NUECKUE M XUMHUECKHE
CBOWCTBA (peaklIMU C AaKTUBHBIMH METalJIaMH, TaJlOT€HOBOJIOPOJAMH, TOpEHHE), TNPHUMEHEHHE.
BopoponHsie cBA31 MexX1y MOJIEKYJIaMu CITUPTOB. [leiicTBIEe MeTaHOa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOr0oaToOMHbBIE CIUPTHL. DTWICHTIHMKONb M TJIHWIEPUH: CTPOCHWE, (U3MUECKHEe M XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBUE CO INENOYHBIMH METAIJIaMH, KA4eCTBEHHAs peakius Ha MHOTOATOMHEIC
cnupThl). JleficTBrue Ha opranu3M 4eioBeka. [IpuMeHeHne rivuepruHa 1 3THICHIIIUKOIIS.

@DeHo: CTpOEHHE MOJIEKYNbl, (hU3MYecKHe M XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (peHona.
[Mpumenenue deHomna.

Anpneruapl U kemoHuvl. PopManbAerul, aleTadbAeru]: CTpOeHHE, (U3NYECKHe U XMMHYECKHUE
CBOMCTBA (PEeaKLUH OKHCIICHUSI U BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIH), [TOJyYeHUE U IPUMECHEHHE.

OTHOOCHOBHBIE TIpeJIeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS ¥ YKCYCHAsI KUCIIOTBL: CTPOCHUE,
¢du3nuecKkue U XMMUYECKHe CBONCTBa (CBOMCTBa, OOIIME JUIS Kilacca KUCIOT, PEaKIusl 3TepuDUKaINHN),
noJy4ueHue u npuMeHeHne. CTeapuHOBast U OJIENHOBAS KUCIIOTHI KaK MIPECTaBUTEIH BHICIINX KAPOOHOBBIX
KHCJIOT. MBlIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOOIIEee JeHCTBHE.

Crnoxuable 3QUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MIApONIN3 CIOXKHBIX 3QHUPOB. JKUpHL.
I'uaponus sxxupos. [Ipumenenue xupoB. buonorndeckas poib >KUPOB.

VYrieBoabl: cocTaB, Kiaccu(UKALMs YriIeBOAoB (MOHO-, TU- W IoJucaxapuabl). [rokoza —
NPOCTEHIINI MOHOCAaXapHJl: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3HUYECKHEe M XHUMHUYECKUE CBOWMCTBA
(B3ammoperictBue ¢ runpokcuaom Menu(ll), okucieHne ammmuayHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE IJIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKasl POJib.
®ortocunTe3. PPyKTO3a KaK H30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak NpupoiHble mnonumepbl. CTpoeHue Kpaxmana U IEeJUII0JIO3BI.
ODuznueckre 1 XUMHIECKHIE CBOMCTBA KpaxMaia (THAPOIN3, KAUeCTBEHHAS PEaKIHs C HOIOM).

OKCIIepUMEHTAIbHBIE METOIbI U3YUEHHsI BEILIECTB U UX IPEBPAILECHUH: IPOBEJeHNE, HAOII0ICHUE U
ONMCaHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KadECTBEHHbIE PEAKIMU OJHOATOMHBIX
cnupToB (OKucieHue aTanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHLIEPUHA
¢ tuapokcugom wmenu(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcuzpa cepebpa(l) u
rugapokcunoMm Menu(ll), B3amMozeiicTBHE Kpaxmajga ¢ HOIOM), NMPOBEACHHE IPAKTHUECKON padOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI.




Pacuérnele 3amaun.

BbrunciieHust mo ypaBHEHHMIO XUMMYECKOH peakuuu (Macchl, 00b&éMa, KOIWYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEaKIHHN).

A3oTconepKalinue OpraHndecKre COCTNHEHMSL.

AMHUHOKHUCIIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. PDusnyeckne U XUMHUYECKHE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TunrHa). bronornveckoe 3HaueHue aMHHOKHCIOT. [lenTuabt.

benkn xak IpHUpOAHBIE BEICOKOMOIIEKYJIApHBIE COeAVHEHNUs. [lepBUYHAas, BTOPUYHAS U TPETUYHAS
CTpYyKTypa 6enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, ACHATYypalys, KaueCTBEHHbIE PEAKLUN Ha
Oenku.

OKclepuMeHTaNbHBIE METOIbl N3YyUCHHSI BEIIECTB M UX MPEBpalleHU: HAOIIOJCHUE U OMHCAaHHE
JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypauys OENKOB IPH HaIPEeBaHNH, LIBETHbIE PEAKLIUN OEIIKOB.

BbicokoMoJieKyIsipHbIE cOeTUHEHUS

OCHOBHBIE TOHATHS XUMUHU BEICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, ITIOIUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEpHU3alVH, CpedHss MoJeKylspHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — IMMOJIMMEpH3alys U IOINKOHIEHCALHS.

DKcrepuMeHTaNbHBIE METOIBI H3YUEHHS BEIIECTB U UX TPEBPAICHU: 03HAKOMIIEHHE C 00pa3liaMu
MIPUPOHBIX Y HCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuszanust MexnpenMeTHBIX CBsA3ed INpU HM3Y4YeHHH opraHudeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TMOHSITHH,
ABIIIOIIUXCSA CUCTEMHBIMHU JUIA OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC MOHSTHA: SIBICHHE, HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, KJIacCHpUKAlMs, TEePHOJANYHOCTh, HaOIMIOJACHUEe, W3MEpEeHHe, OKCIIEPUMEHT,
MOJIETTMPOBaHME.

®usuka: MaTepus, DHEpPIrHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, 3HEPreTHYECKHH YPOBEHB,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHE BelIecTBa, (PU3MYECKHE BEIMYMHBI M CIUHHIBI HX
M3MEpEHHUS.

Buosnorus: knerka, opranusM, bnochepa, 0OMeH BeLIeCcTB B OpraHu3me, poToCcHHTE3, ONOIOTrHYECKH
aKTHBHBIC BellecTBa (OCIKH, YIJICBOIbI, KHUPHI, (DEPMEHTHI).

I'eorpadusi: MEUHEpANbL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOILUTUBO, PECYPCHI.

TexHONOrnsA: NHINEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO IHTaHMS, MOIOIIUE CPENACTBA,
JIEKaPCTBEHHBIE 1 KOCMETHYECKHUE MTPENapaThl, MaTepHallbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTuyeckue 0CHOBbI XMMUH

XuMHYecKuil d51eMeHT. AToM. SIpo aroMa, W30TOMBL DJIEKTPOHHAsT 0007104YKa. DHEPTreTHICCKUE
YPOBHH, ITOyPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- aeMeHTbl. OCOOCHHOCTH paclpeeNICHUs HIEKTPOHOB
10 OpOUTAIISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOA0B. DICKTPOHHASI KOHPHUTYpaLUs aTOMOB.

IIepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux aieMeHtoB [l. M. Menneneesa.
Css13p mepuoauveckoro 3akoHa u [lepuonndeckoii cucremMsl xuMudeckux amemeHToB /. Y. Menneneesa ¢
COBPEMEHHOHN TEOpUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XMMUYECKHX JIEMEHTOB
1 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB M0 TPYIIaM U NepuojaM. 3HaUeHUE TIEPHOANIECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BelecTBa. XuMHYECKas CBS3b. BUpl XUMUYECKOH CBA3M (KOBAJECHTHAsl HEMOJSIpHAS U
NOJISIpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOW XWMHUYECKOH CBSI3H
(oOMEHHBIN W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsa3b. BajaeHTHOCTh. DIEKTPOOTPHIIATCIHLHOCTD.
Crenens okuciaeHus. VIOHbI: KAaTHOHBI M AHUOHEI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTBA.
THITBI KPUCTATUTMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT THTIA KPUCTALTHICCKOMN PEIIETKH.

[TonsiTre 0 nucnepCHBIX cucTeMax. VICTHHHBIE W KOJUTOUIHBIE pacTBOPHL. MaccoBast 10JIsI BEIIecTBa
B pacTBOpE.

Knaccupukanus HeopraHuueckux coenuHeHnii. HomeHknaTypa HeOpraHHYECKHX BEIICCTB.
I'eneTndeckas cBsI3b HEOPTAaHMUECKUX BEIECTB, MPHUHAICKAIINX K PA3THIHBIM KIIACCaM.



Xumudeckas peakius. Kimaccupukanus XuMUIECKUX PEakIiidi B HEOPraHWIECKON B OpraHnIeCKOM
XUMHH. 3aKOH COXPaHEHUS MaCCHI BEIECTB, 3aKOH COXPaHEHUS U MPEBPAIICHHSI SHEPTUH ITPH XUMHUIECKIX
peaxIusx.

CKOpOCTb peakiuu, €€ 3aBUCIMOCTb OT pa3IM4YHbIX (akTopoB. OOpaTuMBble peakui. XUMHUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [Ilatense.

OnektponuTHdeckas aucconuanysi. CHIbHBIC W clIadble IEKTPOIUTEL. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KHCTasl, HeHTpaibHasd, MeI0YHasl.

OKHCIANTETHFHO-BOCCTAHOBUTEHHBIE PEAKITHH.

DKCTepUMeHTaIbHbIE METOIbl W3YYEHHUS BEIIECTB M WX MPEBpAIEHUI: MEeMOHCTpAIUs TaOIIHIl
«Ilepmoguueckass cucrema xuMmuyeckux oiemeHtoB J[. M. MenneneeBa», usyueHue Mojenen
KPUCTAIUIMYECKUX PEIIETOK, HAOIIONEeHNEe W OMHCAHWE JAEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pasmokeHue TEpPOKCHIA BOJOPOJa B TPHUCYTCTBUM KaTalM3aTopa, OIpeNeieHHe Cpedbl PacTBOPOB
BEIICCTB C IMOMOIIBI0 YHUBEPCAIBHOTO HMHAMKATOpPAa, PEAaKUUH HOHHOTO OOMEHa), NpOBEICHUE
MPaKTUIECKOW padoThl «BiusHue pa3nvHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIAM.

PacuérHeble 3agaun.

Pacu€Trl Mo ypaBHEHUSIM XUMHYECKUX PEAKIIUA, B TOM YUCIIE TEPMOXUMHIYECKUE PACUETHI, pACUETHI
C UCIIOJIb30BAHUEM TIOHATHUS «MaccoBas J0JIs BEILIECTBa.

Heopranuyeckass xummust

Hemeramnsl. [Tonoxxenue HemeramwioB B [lepuonnueckoii cucteme XuMu4deckux 3neMeHToB 1. U.
MenaeneeBa U 0COOEHHOCTH CTpOCHUS aroMoB. Du3nueckue CBOHCTBA HEMETAIUIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cephl, pocdopa u yrieposa).

XHUMHYeCKe CBOMCTBA BXHEHIINX HEMETAIUIOB (TAJOT€HOB, CEphl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS) U UX COEIMHEHUH (OKCUI0B, KUCIOPOACOAEPKALINX KUCIOT, BOAOPOIHBIX COETUHEHHUI).

[IpuMeHeHnEe BaXXKHENIITMX HEMETAJVIOB U UX COETMHEHUI.

Meramnbl. I[lonoxxenne metamwnoB B Ilepuoauueckoit cucreMe XUMUYecKux snemeHtoB [l W.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aToMOB MeraimioB. OOmme (Gpu3nveckune
cBoiicTBa MeTay10B. CIUTaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUH P/l HAIIPSHKEHUH METaJlIoB.

XUMHYEeCKHE CBOMCTBA BAXKHEWINIMX METAUIOB (HATPHM, Kalui, KalblUd, MAarHUH, aTlOMHHHMA,
[IUHK, XPOM, JKE€JI€30, MEJIb) i UX COSTUHEHUI.

OO0m1re crocoObl MoNTydeHHst MeTaiioB. [[ppuMeHeHe MeTayIoB B OBITY U TEXHUKE.

OKCTiepUMEHTaJIbHbIE METOJbl HM3Y4YeHMs BEIIECTB W WX MPEBpAIlCHU: H3Y4YeHHE KOJUIEKIIUU
«MeTannel U CIUIaBbD», 00Pa3l[OB HEMETALIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/la4, HaONI0JIEeHUuEe U
OTHCaHWE JEMOHCTPAIMOHHBIX W J1a0OpPAaTOPHBIX OIBITOB (B3aWMOJCHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHMCJIOT U I[eJIoYel, KaUeCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAJLIOB).

Pacuérnple 3anaum.

Pacu€rel Macchl BemiecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEUIECTBA, MAcCce HIIN
00BEMY OZIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTRBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTIH OJHO U3 BEIIECTB NMEET MPUMECH.

XuMus U )KU3Hb

Ponp xuMum B 0OecriedeHrH 3KOI0THUECKOM, SJHEPTETHUECKOM 1 MUIIEBOI 6€30MacHOCTH, Pa3BUTHU
MeaunuHbl. [IoHSATHE 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XMMHYECKUX PEAKIIHH.

IIpencraBienns 00 OONIMX HAYYHBIX MPUHIMIIAX MTPOMBIIUIEHHOTO TOJYYCHHS BaKHEUIIMX
BEIIECTB.

UenmoBek B MHpEe BEIIECTB W MaTEpHajoB: BaKHEWIINE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl JJ1 DIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIECKUE U MHUHEPAILHBIC YI00PECHUS.

X¥UMHUS W 370pOBbE UENOBEKa: MpaBWiIa HMCIIONBb30BAaHUS JIEKAPCTBEHHBIX IIPETapaToB, MpaBHia
0e30MacHOr0 UCTIOJIb30BaHMUS IPENapaToB OBITOBOI XMMHUU B TOBCEIHEBHOW YKHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmzarus MeXIpeAMETHBIX CBS3EH TP M3YUCHUH O0IIeH 1 Heopranmdeckor xumuw B 11 kitacce
OCYIIIECTBIISIETCST Yepe3 HCIOJIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W IMOHITHH,
SIBJISIFOIIMXCS. CHCTEMHBIMU JJI51 OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0u1re ecTeCTBEHHO-HAYUHBIE MIOHSTHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTES,
KIIaccU(UKAIHS, IEPHOTUIHOCTh, HAOIOICHUE, IKCIIEPUMEHT, MOJICTTHPOBAHIE, H3MEPCHNUE, SBIICHHUE.



Ouznka: MaTepus, O3HEprHs, Macca, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, WOH, H30TOII,
PalMoaKTUBHOCTbD, MOJICKYJIa, SHEPTeTUUCCKUI YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE
BEIICCTBA, (PU3NYCCKUE BEITUUMHBI U €IMHUIIBI UX U3MEPCHHUS, CKOPOCTb.

Buonorus: kinetka, opraHuM3M, 3KOCHUCTeMa, OMOcdepa, MaKpo- ¥ MUKPOIICMEHThI, BUTAMUHEI,
00OMCH BEIIECTB B OPTaHHU3ME.

Ieorpadus: MuHEpasbl, TOPHBIC TOPOJBI, MOJE3HBIC UCKOMAEMBIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: XHMHYECKash MPOMBIILICHHOCTh, METAJLTYPTUs, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHajoB, CEINbCKOXO3SMCTBEHHOE MPOM3BOJCTBO, MHINEBAsl MPOMBIIIICHHOCTD, (apMalieBTHIeCKas
MPOMBIIIIEHHOCTh, TMPOM3BOACTBO KOCMETHYECKUX TPENapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaoB, JIEKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS OOYYArOIIMMHUCS MPOrpaMm
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM). HaydHo-
METOANYECKON OCHOBOH Uil pa3paldOTKH IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
00111er0 00pa3oBaHUsl SBISETCS CUCTEMHO-ACITCIbHOCTHBIN MOAXOI.

B cootBeTcTBUU € CHCTEMHO-AEATEIFHOCTHBIM MOAXOIOM B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHSI TNpenMeTa «XUMHS» Ha YPOBHE CpeiHero oOmero oOpa3oBaHUS BbIIENEHBI CIICAYIOLINE
COCTaBJISIIOIIHE:

OCO3HaHWE OOYYAIOIIUMHUCSH POCCHHCKON Tpa)KMaHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4YU€ MOTHUBAILIUHN K O6y‘-IeHI/IIO;

[IeJICHANPABIICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUH INYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPHUYECKHUX TpaIuluii 0a30BOH HAyKH XHUMUY;

TOTOBHOCTB U CIIOCOOHOCTBH 00YYaIONINXCS PYKOBOJICTBOBATHLCS B CBOEH JIESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMHM YCTAaHOBKAaMH, IMPUCYIIIUMHU HeHOCTHOﬁ CHUCTEMEC XUMHUYCECKOI'O O6paSOBaHI/Iﬂ;

HaJIMYME TPABOCO3HAHMS 3KOJOIMYECKOH KYyJIBTYpbl M CIIOCOOHOCTH CTaBUTH LIEJM U CTPOUTH
JKU3HEHHBIC TIJIaHBbI.

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHHS TpeAMeTa «XUMHs» JIOCTUTAOTCS B €IMHCTBE y4eOHOW U
BOCIIUTATEIILHOM ACATCIIBHOCTU B COOTBETCTBUH C T'YMAaHUCTUYCCKUMH, COIIMOKYJIBTYPHBIMU, TYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMH W HJeaJaMHU POCCHHCKOTO TIPa’kAaHCKOTO OOLIecTBA, NPUHSATHIMH B
oOmiecTBe HOPMaMH U TpaBWJIAaMH TIOBEACHUS, CIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOIIO3HAHWS,
CaMOpPa3BUTHUA 1 HPAaBCTBECHHOI'O CTAHOBJICHUA JIMYHOCTHU o6y11a}01111/1xc;1.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHsS MpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH ONBITA
MO3HABATENFHON M MPAKTUYECKOH JESITENbHOCTH O0YHYaIOMIMXCS M0 Pealn3aluy MPUHATHIX B 00IIECTBE
].[eHHOCTefI, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCIMTAHUS:

0CO3HaHMUS 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, yBaXKEHHUS K 3aKOHY U
MPaBOTOPSIKY;

MMPEACTABJICHUA O COMAIIBHBIX HOPMaX M IpaBUjIaX MEKIUNIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPH CO3/IaHUH YIEOHBIX IPOCKTOB, PELICHUH
y‘Ie6HI)IX 1 ITO3HABATCJIbHBIX 3aJ/ia4, BBITIOJITHCHUU XUMHUYCCKUX SKCIICPUMEHTOB,

CIIOCOOHOCTH TOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTHI IPYTHX MpU
aHaJM3€e pa3IMYHbIX BUJIOB y4eOHOU IeATENbHOCTH;

2) NaTpUOTHYECKOr0 BOCIINTAHMSA:

LIEHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEUIO OT€YECTBEHHON XUMUH;

YBaKEHHS K TPOLECCYy TBOpYECTBA B OOJIACTH TEOPHHM M MPAKTHUYECKOTO NMPHUMEHEHHS XUMHH,
OCO3HAHUS TOTO, YTO JOCTMXKEHHUsS] HAayKH €CTh PE3yJbTaT UINTENbHBIX HAOMIONEHHH, KPOMOTIUBBIX
3KCHEPUMEHTAIIbHBIX [IOUCKOB, IIOCTOSHHOTO TPYAa YYEHBIX U IIPAKTHKOB;

UHTEpeca U II03HABaTEJIbHBIX MOTHBOB B IIOJIYYEHHM U IOCIEIYIOLIEM aHaIu3e HMH(popManuu o
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON O0TeUeCTBEHHON XIUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS :



HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO ITOBEIECHUS;

CIIOCOOHOCTH OIEHMBATh CHTYallMH, CBA3aHHBIE C XHMHWYECKUMH SBICHHUAMH, W TPHHAMATh
OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPHILIEH C MO3UINI HPAaBCTBEHHBIX
Y IPABOBBIX HOPM M OCO3HAHHUE MOCJIEICTBUNA ITUX MTOCTYIIKOB;

4) dpopMupoBaHusA KYyJIbTYPbI 310POBbSI:

MOHUMAaHUs IEHHOCTEH 3I0pOBOro M 6e301acHOro 00pasa KU3HHU, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIIECHHUS K COOCTBEHHOMY (PM3MUYECKOMY H IICHXHYECKOMY 37I0POBBIO;

coOJFOIeHNs TIPaBUII O€30ITaCHOTO OOpAIIeHUs C BEIIECTBAMH B OBITY, TTOBCEIHEBHOMN JKU3HU U B
TPYIIOBOH NEATEIHLHOCTH;

MMOHUMAaHUS [IECHHOCTH TPaBUJI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO OE30MaCHOTO TOBEICHHUS B
CUTYyalMSIX, YyTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHUS MOCIICCTBUM U HETIPUATHS BPEIHBIX PUBbIUEK (YIOTPEOICHHMSI aIKOT0JIs, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOro BOCHIMTAHMSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKOM IEATENFHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOM U APYTUX BUAAX AEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE yJaCTHE B PEIICHUHN MPAKTUIECKUX 3a/1a4 COIMAIbHON HAIIPABIEHHOCTH (B
paMKax CBOETO KJiacca, IIKOIIB);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodeccuil pa3iuyHOTO poja, B TOM YHWCIE Ha OCHOBE
MIPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYIY, JIOJSM TPYJa U pe3ybTaTaM TPYyAOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIbHON TpaeKTOpUU 0Opa3oBaHus, Oymymiei
npo)ecCUM W peaiu3aluid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEH K XMMHH, HTHTEPECOB U TIOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYECKOT0 BOCIMTAHUS:

9KOJIOTMYECKH 11€J1eCO00Pa3HOT0 OTHOIICHHUS K IPUPO/IC, KAK KICTOUHUKY CYIIECTBOBAHUS XKU3HU Ha
3emuite;

MOHUMaHUsl TIO0AJTBHOTO XapakTepa OKOJOTHYECKHX TMPOOJIeM, BIHAHUAS HKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOMN Cpelibl;

OCO3HAHUSI HEOOXOIMMOCTH WCIOJB30BAHMS JOCTIDKCHHM XWMUU JUIsI PEIIeHUS BOIPOCOB
PalMOHAIIBHOTO TPUPOAOIIONIB30BAHUS;

AKTUBHOTO HENPUSITHUS ACUCTBUM, NPUHOCAIIMX Bpel OKPY>KaIOLIEH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOJIATONPHUATHBIC HKOJIOTHYECKUE IOCICACTBUS TMPEAINPUHUMACMBIX JEHCTBUNH H
MpeA0TBpallaTh UX;

HaJU4MsI pa3BUTOTO SKOJOTUYECKOTO MBILIICHUS], SKOJIOTUYECKON KyJIbTYpPbl, ONbITA ACSITEIIBHOCTH
JKOJIOTHYECKON  HAMpaBIECHHOCTH, YMEHHsS  PYKOBOJICTBOBATHCSI HWMH B  II03HABATEILHOM,
KOMMYHUKATHBHOU M COITUATHHOM TIPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO TTPOTUBOCTOSITH UICOIOTHH
xemooouu;

7) HEHHOCTH HAYYHOT0 TO3HAHUSI:

c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIeCTBEHHOW MTPAKTHKH;

MMOHUMaHUS CIIEU(UKN XUMHUH KaK HAyKH, OCO3HaHUs € POl B POPMHUPOBAHUU PAI[IOHAIEHOTO
HAay9YHOTO MBINIIEHUS, CO3MaHUH IIETIOCTHOTO IMPENCTaBleHns 00 OKpY’KalomeM MUpEe Kak O €IUHCTBE
MPHUPOJIGI M YEJIOBEKa, B MO3HAHWW IMPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHWH MPOOJIeM COXPaHEHUS
MPUPOTHOTO PABHOBECHUS,

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH I COBPEMCHHOW IMBWIM3AIHMH: B €&
TYMaHUCTHYCCKOW HAIIPaBICHHOCTH M BAKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTEpHAILHON KYJIBTYPHI,
pelieHnr TII00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, IHEPreTUYECKOM,
MUIIEBON M HKOJIOTHYECKON 0e30MMacHOCTH, B PA3BUTHH MEAMIMHBI, 00ECIIEYCHUH YCIOBHM YCIEITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOMQOPTHOW JKU3HU KKIOTO UlieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: MIOHUMAHUS CYIIIHOCTH METOAOB MO3HAHUS, UCTIOJIB3YEMbIX B
€CTECTBCHHBIX HayKaX, CIOCOOHOCTH HCIOJIL30BaTh MOJTy4YaeMbIe 3HAHUS IS aHAIW3a W OOBSICHCHUS
SBIICHUI OKPYXXAIOIIET0 MHUpPa W TPOHUCXOIAMINX B HEM W3MEHEHHH, YMEHHUS JelaTh OOOCHOBaHHBIC



3aKIIFOYCHUS] HA OCHOBE HAYYHBIX (PaKTOB W MMEIONIMXCS JIAHHBIX C IENBI0 MONTYYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIIPHO KCIIOJIB30BaTh XUMHUYCCKHE 3HAHUS JUIS PEIICHUS MpodiieM B
PCATbHBIX )KU3HCHHBIX CUTYAIIUSX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKOM ESITEbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHUIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUH B COOTBETCTBUU C )KHU3HCHHBIMU IMOTPEOHOCTSIMU;

WHTepeca K 0COOEHHOCTSIM TPy/a B pa3UYHbIX cdepax mpodeccnoHaTbHON AeITeTbHOCTH.

METAITPEAMETHGBIE PE3YJIbTAThHI

MeranpeaMeTHBIE pe3yJbTaThl OCBOCHUS Y4YeOHOro mpeaMera «XHUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HaYMMble Ui (OPMHUpPOBAHUS  MHPOBO33PEHUS  OOyYArOIIUXCS  MEKIUCIUILTUHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
CHCHI/I(I)I/IKy MCTOJ0OB IMO3HAHUA, UCIIOJIB3YCEMbBIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHCPIUs,
SIBJICHUE, TMPOIECC, CHCTEMa, HAyYHBIA (aKkT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHH,
UCCIieIOBaHNe, HAOIIOICHIE, U3MEPECHIUE, SKCIICPUMEHT U IPYTHE);

VHHUBEpCalbHble Y4eOHbIE JAeHCTBHSA (IIO3HABATENbHBbIE, KOMMYHHUKATHUBHBIC, PETYISTHBHBIE),
obecrieunBaronivie (popmMupoBaHrne (YHKIMOHATBHOW TIPaMOTHOCTH U COIUAIBHONW KOMIIETCHIIUU

00yJalonuxcs;

CIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEKIUCHUTITUHAPHEIE,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHUBEPCAIbHbIC yueOHbIC NEHCTBUS B MO3HABATEIHHOW W COLMATBLHON
HpaKTHKE.

MCTaHpe[IMCTHI)Ie PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEpPCAJIbHBIMHA y‘Ie6HLIMI/I
IMMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSAMH:

1) 6a3oBble JIorMYeCcKHe 1elicTBUSA:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaTH3UPOBATh MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIETIATh MENU NeATeIFHOCTH, 3aJaBas MapaMeTphl U KPUTEPUU HX JOCTIKCHHSI, COOTHOCUTH
PE3yIBTATHI ICATEINBHOCTH C TIOCTABICHHBIMH ESIMU;

HCIIOJIb30BaTh NP OCBOCHUN 3HAaHUH HpI/IéMI)I JIOTUYECKOTI'O MBIINIJICHUSA — BBIACIIATE XapaKTCPHBIC
IIPpU3HaKH MOHATHH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOINHE IMOHATUA JJIA
00BSCHEHHS OTEIBHBIX (DAKTOB U SIBICHUII,

BEIOMpATh OCHOBAHUS M KPUTEPUH JIJIS KITACCU(UKAIIMU BEIIESCTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBJIUMBATh MPUYMHHO-CJICACTBCHHBIC CBA3U MCKIY U3Yy4aCMbIMU SABJICHUAMU,

CTPOUTHh JIOTHUECKUE PACCYXIeHUS (MHIYyKTHUBHBIE, ICITyKTHUBHBIC, IO AHAIOTHH), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJBI U
3aKITIOUCHUST;

IIPUMCHSATH B IPOLICCCEC MO3HAHUA, UCIIOJIB3YEMBIC B XUMHUU CUMBOJIMYCCKUEC (3HaKOBBIe) MOICIIH,
MPeoOpa3oBLIBATE MOJICNEHBIC TPEACTABICHUS — XMMUYECKHI 3HaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyIia, ypaBHEHHE XUMUYECKOH peakiiuy — MPH PeIICHUN y4eOHBIX TI03HABATENBHBIX M MPAKTUIECKUX
3aaa4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC IPCACTABICHHUA IJId BBIABJICHHUA XapaKTCPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUIL.

2) 6a30BbIe HCCIEN0BATEIbLCKUE AeCTBHUS:

BJIaACTb OCHOBAMH METOJO0B HAYYHOTI'O IMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKqu/'I;

(dhopMyITUpPOBaTh MU U 33/1a4ll UCCIEIOBAHMS, UCTIOIh30BATh IMOCTABIEHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
THUIIOTE3BI 11O MPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CY)KJIGHI/Iﬁ;

BJIQJIETh HaBBIKAMH  CaMOCTOSITETIFHOTO  IUIAHHUPOBAHWA W TPOBEACHUS  YIEHUYECKHX
JKCIICPUMEHTOB, COBEPIIICHCTBOBaTh YMCHHS HAOMIOJaTh 3a XOJOM TIIPOIECCa, CaMOCTOSTEIHHO
MPOTHO3MPOBATH €r0 PE3yNbTaT, POPMYITHUPOBATHL OOOOIICHUS M BBIBOJBI OTHOCHTEIBEHO JOCTOBEPHOCTH
PE3YIBTATOB UCCIEAOBAHMS, COCTABIATHL OOOCHOBAHHBIN OTUYET O MPOJICITAHHON padoTe;

MPHOOpPETaTh OMBIT YYEHUYECKOH HCCICOBATEIBCKOW U MPOCKTHOM NEATEIHLHOCTH, IPOSBISThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUsS IPAKTHYCCKUX 3ajad,
MIPUMEHEHUIO PAa3TNYHBIX METOOB MTO3HAHMSL.

3) pa6oTa c uHdopmManmeii:



OPUCHTUPOBATLCS B PA3IMYHBIX HUCTOYHHKAX WH(opManuu (HaydyHO-TIOMYJSpPHAs JHTEpaTypa
XUMHAYECKOTO COJICPIKAHMUs, CIIPaBOYHbIe ocobus, pecypcsl MHTEpHETa), aHATH3UPOBATh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HEMPOTUBOPEYNBOCTD;

(bopMyIHpOBaTh 3aIPOCHl U MPUMEHSITH Pa3IYHbIE METOJBI PHU TIOUCKE U 0TOOpEe WHPOPMAITUH,
HEOOXOIUMOH JUTS BBITOTHEHUS YUEOHBIX 3a/1a4 ONPEICIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCIONB30BaHUS HMH(OPMALMOHHO-KOMMYHHUKATHBHBIX ~TEXHOJOTHH H
Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BRIOMPATh ONTUMAIBHYIO (popMy mpeacTaBieHus nHGOpMaIiH (CXeMbl, TpapuKH,
JUarpaMMbl, TaOJIHIbI, PUCYHKH H APYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WH(OpMAaIUEH:
MPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKrne W MaTeMaTHYecKHWe) 3HAKH ¥ CUMBOIBL, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISITHOCTH.

OgiiajieHle YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMH JIeCTBUAMU:

3aJaBaTh BOMNPOCHI MO CYIMECTBY OOCYXIAaeMOl TeMbl B XOJAE JOUallora W/WIW JUCKYCCHHU,
BBICKA3bIBaTh HJCH, (i)OpMyHPIpOBaTB CBOM HPEATIOKCHHUA OTHOCHUTCIIBHO BBIIIOJIHCHUS Hpe,IUIO)KCHHOI\/'I
3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlMECHd pPE3yJbTATOB MO3HABATEIHHON JEATCNBHOCTH, TOJIYYCHHBIX
CaMOCTOSITETIbHO HWIIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBIMOJHEHHH XHUMHUYECKOTO 3KCIIEPUMEHTa,
MPaKTUIECKOW paboThl IO UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIICCTB, pealu3alui yueOHOTO MPOeKTa
U (GOPMYJIMPOBATH BBIBOJIBI 110 PE3yNbTaTaM MPOBEAEHHBIX UCCICIOBAHHUMA MyTEM COTTIACOBAHHUS TTO3HITUH
B X07Ic 00CYXJIeHUS 1 OOMEHA MHEHUSIMU.

OBJiiaieHHe YHMBEPCAIBHBIMH PEryJsiITUBHBIMH 1eiiCTBUIMU:

CaMOCTOSTEIbHO TUIAHUPOBATh M OCYIIECTRIIATH CBOIO MO3HABATEIBHYIO JACSTEILHOCTD, OMPEICISIS
e€ 11eTTU ¥ 337124k, KOHTPOJIMPOBATH U TI0 MePe HEOOXOIUMOCTH KOPPEKTUPOBATH MTPEIaracMbIii aJITOPUTM
JIEHCTBUI MIPH BBITOJTHEHUH YYEOHBIX M HCCIIEA0BATEIbCKUX 33/1a4, BBIOMpaTh Hanbosee d3QPeKTHBHBIN
CHOC06 HX pCUICHUA C y‘IéTOM IMMOJIY4YCHUA HOBBIX 3HAHUH O BCIIECTBAaX U XUMUUYCCKUX PCAKIUAX,

OCYIIECTBISATh CAMOKOHTPOIIb CBOEH JIESITENBHOCTH HA OCHOBE CAMOAHAJIN3a ¥ CAMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMus» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUH O XUMHUECKOM COCTABJIAIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPa, POJIM XMUMHHU B MMO3HAHUM SBJICHUN TPUPObI, B ((OPMUPOBAHUHU MBIILJICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW ISl pPEeIleHHs IMPaKTUYEeCKHX 3a7ad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BJIaJICHUE CUCTEMOM XWUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIIUE TOHSTHUS
(XMMUYEeCKHI  3JeMEHT, aToM, DJJIEeKTpOHHas 000JIoYKa aromMa, MOJICKYJa, BaJeHTHOCTb,
ANIEKTPOOTPULIATENILHOCTh, XUMUYECKas CBs3b, CTPYKTypHas dopmyna (pa3BépHyTass U COKpalIEHHAA),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN OO0BEM, YIJICpOAHBIM CKeleT, (yHKIMOHAIbHAS IPYyINa, pajukal,
W30MEpUsl, U30MEPhl, TOMOJIOTHYECKUI Psif, TOMOJIOTH, YTJIEBOAOPOJbI, KUCIOPOX U a30TCOACpKAIIUE
COCJIMHEHVSI, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIUHEHUS); TEOPUH U
3aKOHHI (TEOpHsI CTPOCHHUS OpraHuvecKux BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUsT MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJHUYECKUI S3bIK XUMHH; MHUPOBO33PEHUECKHWE 3HAHMS, JIEKAlIUE€ B OCHOBE
MOHUMAaHUSl TPUYMHHOCTH W CUCTEMHOCTH XUMHYECKHX SBJICHUH, (PaKTOJOTHYECKHE CBEICHHS O
CBOICTBAx, COCTaBe, MOJYYCHHH M 0E30IIaCHOM HCIOJIh30BAHHH BKHEHIIIMX OPTaHUYECKHUX BEIIECTB B
OBITY ¥ TIPAKTUYECKON AEATEIHHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE NPU3HAKH MOHATHN, YCTaHABIWBATh HX
B3aMMOCBS3b, HCIOJIB30BAaThb COOTBETCTBYIOLIME IMOHATHS NpPH ONHWCAHUU COCTaBa, CTPOEHUS U
MpEeBpaIlEHU OPraHUuYECKUX COESTMHEHU;

c(hOpMHUPOBAaHHOCTh YMEHHH WCIOIB30BATh XHMHUYECKYI0O CHMBOJHUKY Ui COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (OpMYyNT OPraHUYECKUX BEIIECTB U
YpPaBHEHUN XMMHUYECKUX PEAKLUMH, H3TOTABIMBATH MOJIETM MOJEKYJ1 OPraHUYECKHX BELIECTB I
WJUTFOCTPALX UX XUMHAYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS,;



c(hopMHPOBaHHOCTH YMEHUH YCTaHABIMBATH IPHHAUICKHOCTH M3YYEHHBIX OPTaHUIECKIX BEIIECTB
M0 MX COCTAaBY M CTPOCHHUIO K OMPENeNEHHOMY KJacCy/TpyIie coenHEHUH (YTIIeBOIOPOIbI, KUCIOPOA U
azoTcojiepXkKalllie COENMHEHHs, BBICOKOMOJEKYJSpHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS 110
cucremarndeckoii Homenknatype (IJUPAC), a Takke MpHUBOIWTH TpUBHAIbHBIE Ha3BaHHUSA OTACIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIJIEH, TPOMHJIEH, aleTHJIeH, JTWICHININKOIb, TJHLIEpPHH, (eHo,
¢dbopManperun, aneTalnbAeTH], MypaBbHHAs KHCJIOTa, YKCYCHAas KHCIIOTa, OJEMHOBas KHCJIOTa,
CTeapHHOBAsI KHCIIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LeJII0NI03a, TIUIKH);

c(hopMHUPOBaHHOCTH YMEHHS OTPEAETATh BUIBI XUMUYECKOH CBS3HM B OPTAaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KpaTHBIC);

c(OpMHPOBAHHOCTH YMEHUS IPUMEHSITh TIOJI0KEHUS] TEOPUH CTPOCHHSI OPraHUYECKUX BEIIECTB A.
M. BytnepoBa ansi oOBSCHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUS MacChl BEIIIECTB;

c(OpMHPOBAaHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MYECKHEe U XUMHUYECKHE
CBOICTBA TUITMYHBIX MPEACTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIEeCTB (METaH, 3TaH, STHJIEH,
MIPOMWIICH, aleTwieH, Oytamauen-1,3, MetmnOyraanen-1,3, OeH30J7, METaHON, 3TAHOJ, STHUICHTIHUKOIb,
rmneprH, (EHON, ameTanblern]], MypaBblHAs W YKCYCHAas KHCJIOTHI, TIIOKO3a, KpaxMal, IeJuTioi03a,
aMHHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKAY HUMH YpaBHCHHUSMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBaHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHWKH YTIEBOJOPOTHOTO CHIPh (HE(TS,
NPUPOAHBIA Ta3, Yrojb), CIOCOOBI HMX TMepepadOTKM M TMPAKTHYECKOE NPHUMEHEHHE MPOIYKTOB
nepepadboTKy;

c(hOpMHUPOBaHHOCTh yYMEHWH MPOBOJIUTH BBIYUCICHUS 10 XHUMHYECKHM YypaBHEHHSM (MaccChl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKIWU 10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HUCXOAHBIX BEIIECTB WM MPOAYKTOB PEaKIINN );

c(hOpMHUPOBaHHOCTh yMEHWH BIAJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIIONB3YEMbIX B XVUMHHM TPH M3yYeHUH BEIIECTB W XUMHYECKHUX sBIICHUH (HaOIromeHue,
M3MEpeHHe, OSKCIIEPHUMEHT, MOJEIMPOBAHME), HCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHMUS IS
MPUHSTHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHUSAX, CBI3aHHBIX C BEIIECTBAMH M UX IIPUMECHECHHUEM;

c(hOpMHUPOBaHHOCT, YMEHHI COONIOAaTh TpaBWiIa TIOJIH30BAHHMS XHMUYECKOW TIOCYIOH U
nabopaTopHbIM O00OpY/ZIOBaHMEM, a TaKKe TNpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKITUSMHU I10 BBITTOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hopMHUPOBaHHOCTH YMEHH TUIAHUPOBATH U BBITTOIHATH XUMHUECKUHN SKCIIEPUMEHT (TIpeBpaIIeHUs
OpPTaHWYECKUX BEIIECTB IPH HArPEBaHWH, IMOYYCHHE ITUICHA W U3YUYEHUE €T0 CBONCTB, KAUeCTBEHHBIE
peaKIMu OPraHUYECKUX BEIIECTB, JICHATypamus OCIKOB MPH HArpeBaHWHU, [IBETHBIC PEAaKIIMU OEIKOB) B
COOTBETCTBHH C IPAaBHJIAMH TEXHHUKH O€30IIaCHOCTHU TPH OOPAIEHUH C BEUIECTBAMU W JIA0OPATOPHBIM
o0opynoBaHUEM, TIPEJCTABIATh PE3YNbTAaThl XUMUYECKOTO 3KCIIEPUMEHTa B (pOpME 3aluCH ypaBHEHUI
COOTBETCTBYIOLINX PEeaKIHi U (OPMYITHPOBATH BBHIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHaJIM3MPOBaTh XHMHUYECKYI0 HWH(opMaImio,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpelcTBa MaccoBoi nHpopMaruu, UHTepHET u qpyTuX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJAThH MPaBUia SKOJOTHYECKH IIeTIeCO00pa3HOTO MOBEJCHUS B
OBITY W TPYIAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHsS CBOETO 30POBBS M OKPYKAIOMIEH MPUPOTHON
Cpellbl, OCO3HAaBAaTh ONACHOCTb BO3AECHCTBUSA HA JKHMBBIC OpPTaHM3MBl ONPEACIEHHBIX OPraHUYECKHX
BelIecTB, MOHMMAas cMbichn mokaszarens [IJIK, mosicHAT, Ha mnpumepax CcrocoObl yMEHBIICHHS U
MPEIOTBPAIICHNS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHN3M YeTIOBEKa;

JUTs 00Y4YaIOLIMXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYTHBIX METOAAaX MMO3HAHUS BEILIECTB U XUMHUECKUX SBJICHUN;

JUTSL CJIETIBIX U CITA00BHIISIINX OOYYAIONIMXCS: YMEHUE UCTIONIL30BATh PENTbe(PHO-TOUEHHYIO CUCTEMY
o0o3naueHuii JI. bpaiiis s 3anucu XUMHYSCKUX HOpMYIL.

11 KJIACC

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0Mmasi 1 HeopraHU4IecKas XUMHS» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOH COCTaBIIAIONMICH €CTECTBCHHO-HAYYIHOM
KapTUHBI MHUPA, POJIM XHUMUU B MTO3HAHWH SBICHHUN TPUPOBI, B (DOPMUPOBAHUHU MBIILICHUS U KYJIbTYPhI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOU IS PEUICHHS MPaKTUYCCKUX 3ajad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/JOPOBBIO M IMIPUPOTHON CPEIE;



BJIQICHWE CHCTEMOW XWMHYECKHX 3HAHWMA, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE TOHSTHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BAJIGHTHOCTh, JJICKTPOOTPUIATEIBLHOCTh, CTCIICHb OKHUCICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHas, MOHHASI, METAJLTMYCCKAsl, BOJOPOJIHAS), KPUCTALINICCKAS PEIIETKA, THITBI XUMHUYECKUX
peaxiuii, pacTBOp, AIIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAs] AMCCOIMALNS, OKWUCIHUTEINb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKINH, XUMHUUECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOPH
3JIEKTPOJIUTUYECKON AUCCoLMaluu, nepuoauyeckuil 3axkoH . . MenneneeBa, 3aK0OH COXpaHEHUS MACChI
BEIECTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IIPH XUMHUYECKHX PEaKIusixX), 3aKOHOMEPHOCTH,
CHUMBOIIMYECKHH S3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIHEe B OCHOBE TOHUMAaHUS TPHYUHHOCTH
U CHUCTEMHOCTH XMMHYECKUX SIBJICHUH, (DaKTOJIOTMYECKIE CBEICHUS O CBOHCTBAaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HWCIOJb30BAaHMM BAXHEWITUX HEOPraHMYECKHUX BEIIECTB B OBITY W IPaKTHYCCKOH
JIeSITEeIbHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTCPHbIC NPU3HAKH IOHITUN, YCTaHABIWUBATH WX
B3aMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TIOHITUS MIPH OMUCAHUU HEOPTAaHUYECKUX BEIIECTB U MX
MpEBPALLCHUN;

c(hopMHUPOBaHHOCTh YMEHHUI HCIONB30BaTh XUMHUYECKYI0 CHMBOJIHKY JJISI COCTaBICHUS (OPMYT
BEIICCTB U ypaBHEHU I XUMHUUECKUX peaKini, cucremMarudeckyro HomeHknatypy (IUPAC) u TpuBuansHbie
HA3BaHUS OTHCIHHBIX HEOPTAaHMYECKUX BEIECTB (YrapHBIA Ta3, YIVIEKHCIBIA Ta3, aMMHaK, TairéHas
W3BECTh, HETAIIEHAS N3BECTh, MNTHEBAS COMA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMCHUU ONPEJICIATh BaJCHTHOCTh M CTENCHb OKHCICHHS XWMHUYECKHX
9JIEMEHTOB B COCIWHEHHUSX PA3IUYHOIO COCTaBa, BHUJ XHUMHUYECKOM CBs3M (KOBaJCHTHas, WOHHAS,
MeETaJTMYecKasi, BOJIOPOIHAS) B COCTUHEHHAX, THIT KPUCTAIUTMYECKOW PEIMIETKA KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJICKYJISpHAs, WOHHAs, METa/UIMYeCKas), XapakTep Cpeasl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COEIMHEHUI;

c(hOpMHUPOBaHHOCTHh YMEHUH YCTaHABIWBATh NMPUHAMJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB IO WX
COCTaBy K OIPENIENIEHHOMY KIIACCY/TPYIIe COeAMHEHUH (TPOCThIe BEMIECTBA — METAIIBI U HEMETAJUIbI,
OKCH/JIbI, OCHOBaHHS, KUCJIOTHI, aM(DOTEPHBIC THIPOKCHUJIBI, COJIH);

c(hOpMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI MepHoaudeckoro 3akoHa /. M. Mennpeneera u
JIEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTENEHYIO H TPOTHOCTHYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 mepuomoB Ilepmomnueckoit cuctembl xumudeckux siaeMeHToB . M. Menneneena,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOHTAIN», «IHEPTETUYECCKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XUMUYECKHX JIEMEHTOB U X COeIMHEHUH 10 IEpHOoIaM | TPYTIIaM
[Tepuoauueckoii cucteMbl XumMuieckux 3iueMenToB /. . Meneneena;

c(hOpMHUPOBaHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB, MOJTBEPXKIATh CYIIECTBOBAHWE TEHETHYECKOH CBSI3U
MEXy HEOPTaHMIECKUMH BEIIECTBAMH C IIOMOIIBIO YPABHEHHUH COOTBETCTBYIONTUX XUMUUECKUX PEAKITHA;

c(hopMUPOBAaHHOCTH YMEHHS KIACCU(MUIINPOBATH XUMHUECKHUE PEAKITNH 110 PA3IUIHBIM ITPU3HAKAM
(4uciay W COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY J(PQEKTy peakluu, HU3MEHEHHIO CTeleHel
OKHCJICHHUS 3JIEMEHTOB, 00pPaTUMOCTH PEaKIIMHU, YYaCTHIO KaTalu3aTopa);

c(hopMUPOBAHHOCT, YMEHHM COCTaBIATH YpaBHEHHUS DPEAKIIUH Pa3IUIHBIX THIIOB, IOJHBIE M
COKpaIIEHHBIC YPaBHEHUI PeaKIIMii HOHHOTO OOMEHA, YYUTBIBAsI YCIOBHS, IIPH KOTOPBIX ATH PEAKIIAN UTYT
JIO KOHIIa;

c(hopMUPOBAaHHOCT, YMEHHM IPOBOJIUTH PEAKITUH, IOATBEPKIAONTNE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATEH OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX
PacTBOpax HEOPraHUUECKUX BELIECTB;

c(hopMUPOBAaHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX peaKIni;

c(hOpMUPOBAHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOH pEakluud OT
pa3IMYHBIX (HaKTOPOB; XapakKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
Bosnetictus (puHITHn Jle [llarenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JICKAIINEe B OCHOBE
MIPOMBIIIUICHHOTO TTOYUYCHHSI CEPHOU KHUCIOThI, aMMHUaKa, a Tak:ke cQOPMHUPOBAHHOCTD MPEICTABICHUH 00
OOIIMX HAYYHBIX TPUHIIMTIAX W YKOJOTHYECKHUX MPOOIeMaX XHMUYECKOTO TIPOU3BOICTBA;



c(hopMHUPOBaHHOCTh YMEHHI MPOBOANUTH BEIUUCIECHUS C HCIIOIb30BAHNEM ITOHATHS «MacCOBasi OIS
BEIIeCTBa B PACTBOPE», OOBEMHBIX OTHOIIEHHH Ta30B MPH XUMUYECKUX PEaKIMAX, MACChl BEIIECTBA HITH
00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce MM 00BbEMY OJHOTO U3 YYaCTBYIOUIMX B
peaKIMu BEIIECTB, TEIJIOBOTO 3¢ ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEILECTB,
MPEBPAILECHHS U COXPAHEHUS YHEPTUU;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAAaTh TpaBWiIa TOJIB30BAHHUS XHMHUYECKOW TIOCYIOH U
nabopaTopHbIM O0OpYAOBaHMEM, a TaKKe INpaBuia OOpamleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOTHEHHUIO TAO0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hopMHUPOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBHIMIONHATh XUMHUECKUN SKCIIEPUMEHT (pa3iosKeHne
MepOKCHIa BOIOPO/Ia B IPUCYTCTBUM KaTaIN3aTopa, ONPEeNIEHUE CPEIbl PACTBOPOB BELIECTB C MTOMOUIBIO
YHHUBEPCAIBHOTO WHIMKATOPA, BIWSHHUE PA3IHYHBIX (PAaKTOPOB HA CKOPOCTh XHMHUUYECKOW PEaKIUH,
peaxiui HOHHOTO 0OMeHa, KadeCTBEHHBIE PeaKIINY Ha Cyb(ar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHHS, pelleHNe dKCTIEPUMEHTANbHBIX 3a/1a4 110 TeMaM «Metamib» u «HeMeTranns») B COOTBETCTBUU
C TIpaBWJIaMH TEXHHUKH 0€30MacHOCTH MpU OOpaIIeHUH C BENIECTBAMH M J1a00paTOpHBIM 000pYI0BaHHEM,
MIPEJICTABIIATE PE3yIbTAThl XUMUIECKOTO IKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHEHHA COOTBETCTBYIOIINX
peaxiuii 1 GOpMyITHPOBAThH BEIBOIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

chOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHaJIM3MPOBaTh XHMHYECKYI0 HMH(popMaImo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKAIWHU, IHTEpHET U IPYyTHX);

c(hopMHUPOBaHHOCTh YMEHH COOIIOATh MIPaBHUJIa KOJOTHYECKH IIeTIeCO00pa3HOro TOBEJACHHUS B
OBITY M TPYIOBOH AEATEIHHOCTH B IEJIAX COXPAaHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIICH MPUPOIHON
Cp€abl, OCO3HaBaTh OMACHOCTH BO3IL€I>'ICTBI/IH Ha JXUBBIC OpPTraHHU3MbI OHpCI{CHéHHBIX BC€IICCTB, ITIOHHUMas
cmeicn nokasarens [1JK, moscHATs Ha mpuMepax crmoco0bl YMEHBIICHUS U TPEIOTBPAIIICHHUS HX BPEIHOTO
BO3/ICICTBUS HA OPTaHU3M YEJIOBEKA;

JJIsA o6yqa10u11/1xc;1 C OrpaHM4YC€HHBIMH BO3MOXKHOCTAMU 300POBbA: YMCHHUEC NPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYIHBIX METOAAX [MO3HAHUS BEILIECTB U XUMHUYECKUX SBJICHUN;

JUTSI CITETIBIX U CITA00BHISAIINX 00YJaIONUXCS: YMEHHE HCIIOIB30BaTh PENbe(DHO-TOUCUHYIO CUCTEMY
o6o3navyenuit JI. Bpaiins mis 3anucu XUMHYECKUX QOpPMYIT.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KouauuyecTBOo yacon
Ne HaunmeHoBaHue pasjesioB u K n JJleKTpoHHBbIE (I (poBLIe) 00pasoBaTe/IbLHbIE
n/n TeM MpPOorpamMmel Bcero p;;lOTTI::ﬂbHHe p;)ﬁz:::;meCKne pecypcnl
Paznen 1. TeopeTuyeckue 0OCHOBbBI OPraHUYeCKO XUMMHU
IIpenmeT oprannyeckoi
11 XHMHH. TEOPH3 CTPOCHHA . 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPTaHUYECCKUX COCTUHEHUH A.
M. Bytneposa
Uroro mo paznemy 3
Paznes 2. YriieBonopoabl
2.1 ﬁ’zﬁi‘:‘e YIICBOAOPOAR! 2 0 0 https:/resh.edu.ru/subject/lesson/6151/start/149993/
HenpenenbHbie
2.2 YIJICBOJOPOIbI: AJTKCHBI, 6 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aAJIKaaAUCHBbI, AJIKHUHBI
2.3 Apomarheckie 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/
YTJIEBOAOPOAbI
IIpupoHble HICTOYHUKU
2.4 YIJICBOZOPOIOB M UX 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadboTKa
HUroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xaunue opranndeckme coeuHeHust
31 Criorir. Deos 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/
' PTBL. https://resh.edu.ru/subject/lesson/5727/start/150577/
3.2 Ambernast. Kapborossie 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KHUCIHOTHI. CIIOXKHBIE dPHUPBI
3.3 \ VraeBonasl 3 1 0 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro o pasneny 13
Pasnes 4. A3oTconep:kanue opraHnyeckne coeTHHeHUus!
4.1 g‘;f:l' AMHHOKHCIIOTEL 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/150742/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro mo paznemy 3
Paznen 5. BbicokoMoJ1eKYJIsIpHbIe cOeINHEHUs]
IInactmaccel. Kayuyku.

5.1 2 0 0 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomokua
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 2 ) )

I[TPOI'PAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoauyecTBO 4acos

Ne HaumeHoBaHue pa3aesioB u DyekTpoHHbIE (LM (ppoBLIE) 00pa3oBaTeIbHbIE
/i TeM HPOrpaMMBbI Beero KonTpoabubie  IlpakTnueckue pecypebl
Paznen 1. TeopeTuueckne OCHOBBI XMMUH
CrpoeHue aToMOB.
Tlepuonnueckuii 3aK0H U
11 Ilepromudueckas cucTeMa 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYECKUX deMeHToB JI. U.
Mengeneena
1.2 Crpoerue semectsa, 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHuoroo0pasue BemecTs
1.3 XUMHYECKHE PEaKinu 6 https://resh.edu.ru/subject/lesson/4938/start/151107/
Uroro mo paznemy 13
Pa3znen 2. Heopranuyeckasi XuMusi
2.1 Merauisl 6 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 HemeTtasmibt 9 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBA3b HEOPraHHUCCKIX 1 2 https://resh.edu.ru/subject/lesson/4960/start/
OpPTraHNYCCKUX BCHICCTB
Hroro no pazgeny 17
Paznen 3. Xumus u ;Ku3Hb
3.1 \ XM ¥ )KU3HD 4 https://resh.edu.ru/subject/lesson/3504/start/
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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