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IHOACHUTEJIBHAA 3AIIUCKA

[TporpamMmMa o XuMHuH Ha YpOBHE CpeIHEro obmiero oopasoBanus pazpaboTana Ha ocHOBe DenepaibHOTO 3akoHa OT 29 aexabps 2012 roma Ne
273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHMI K pe3ybTaTaM OCBOCHHUs (enepanbHOM 00pa30BaTeIbHON MPOTPaMMBI CPETHETO
obmero oopazoBanus (POIT COO), npencraBneHHbx B DeepaibHOM rocyaapcTBeHHOM oOpaszoBarenbHoM ctanmapre. COO, ¢ yuérom Konnenmmu
npernojaBaHusl y4eOHOro rmnpeamera «XuUMHUsS» B 00pa3oBaTesbHBIX opraHuzanusax Poccuiickoii @enepanuu, peanu3ylOUIMX OCHOBHBIC
oOpa3oBaTenbHbIE MPOrpaMMbI, 1 OCHOBHBIC ToJOXeHus «CTparerun pa3BuTHs BocnuTanus B Poccuiickoit denepanmu Ha nepuoxa no 2025 roma»
(Pacnopspxkenne pazputust PO ot 29.05.2015 Ne 996-p) .) .

OCHOBBI TTOAXOOB K pa3pabOTKe MPOrpaMM IO XUMHH, K OTPENEICHHIO 00MIel cTpaternu o0y4eHUs, BOCIUTAHUS U OOyYeHHS, IPOBEICHUS
yuebHoro mnpeamera «Xumus» g 10-11 kmaccoB Ha 0a30BOM ypOBHE pa3BUTHS, COCTaBICHBI KOHIENTyanbHble mnonoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COJIepIKaHMs, Pe3yIbTaTOB 00ydeHHs U TpeOOBaHMH K 00YYEHHIO. BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHUeE, MOIy4aeMOe BBINYCKHMKaMU 00Ie00pa30BaTeNbHONW OpraHu3all, SBISETCS 4YacTbio UX oOpa3oBaHHOCTH. OHO
obecreyrBaeT 3aBEpIIAONIMNA 3Tal peaau3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LEHHOCTEH, MPUHLMUIOB LEIOCTHOCTU
CHCTEMBI XUMHUYECKOTO 00pa30BaHus. DTH IIEHHOCTH KAacalOTCs MO3HAHKS COTHEYHOW MPUPOJIBI, MUPOBO33pEHHS U (POPMUPOBAaHUS OOIICH KYIbTYpPHI
YeJIOBEKa, a TAKXKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHMS K €ro 3JI0pOBbIO M HPUPOAHOH cpeze. Peanusyercs xumuueckoe oOpazoBaHHe
YUaIlUXCsl Ha YPOBHE CPEIHEro o01ero oopa3oBaHus B paMKax y4eOHOro mpeaMera «XHUMHUsS», COAECpPKaHUE U IOCTPOEHUE KOTOPOro HEOOXOAUMO B
IIporpamMMe o XMMHUU C y4€TOM crieln()UKU HAyKU XMMUH, €€ 3HaUE€HUS B [IO3HAHUU MIPUPOJIbI M B MAaTEPUAILHOM KHU3HHU 0OLIECTBA, a TAKXKE C YUETOM
YCTaHOBJICHHBIX LIEJICH U CIEI0BaHUS. ,

XuMHUsL Kak D3JEMEHT CHCTEMbl HAyKH HUIpPaeT 0co0yi0 pojib B COBPEMEHHOW NMBWIM3ALMK, B CO3/JaHUM HOBOM 0a3bl MaTepualbHON
KyJnbTypbl. OHa BHOCUT CBOM BKJIAJ] B CTYIIEHU Pa3yMHOT0 HayYHOTI'O MBIIIJICHHS, CO3/IaHUE LIETIOCTHOCTH MPECTABICHHs 00 OKpPYKarOIIeM MHUpeE Kak O
€AMHCTBE IPHUPOABI U YEIOBEKA, KOTOPOE CYIIECTBYET B XMMHH HAa OCHOBE NMOHMMAaHHUS BEUIECTBEHHOI'O COCTABA OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS
B3aMMOCBSI3€H MEX/ly CTPOCHHEM BEILECTB, UX 3aKOHOMEPHOCTHIO U BO3MOXKHBIMH 00JIaCTAMHU CYIIECTBOBAHUS.

TecHo B3amMoneiHCTBYS ¢ JAPYIrMMH Ppa3BUTBIMHM HayKaMH, XHMHUS CTajla BeIyLIed YacThl0 MHMPOBOM KYNbTYpBl, cO3JaBas YCIOBHS IS
AOCTHXKCHUS TPYAOBOI'0 YCIICXa MW KHU3HU KaXJ0ro 4jcHa O6HI€CTBa. COBpeMCHHafl XUMU KaK HayKa CO3MJaTClibHas, KaK HayKa C BBICOKHMMH
TEXHOJIOTUSIMHM, HANpaBICHHBIMH Ha pelIeHHe NpoOJeM, CBS3aHHBIX C Pa3BUTHEM 4YEJIOBEUeCTBA — CBIPHEBOM, HJHEPreTHYECKOH, MHUIIEBOH,
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBeTcTBHM € OOIIMMH KaTeropusiMU W MPHUHIMIIAMU cpefHee olliee oOpa3oBaHue coaepxkanue mpeamera «Xumus» (10—11 kmaccsl,
0a30BbIll YPOBEHb M3YUEHHUSI) OPUEHTHUPOBAHO UCKIIIOUUTENBHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromMXcs, HEOOXOAMMOE UM Ui BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHPOB, MOCTENIEHHOE BKIIOYEHUE B JKU3HB COLIMYMa, MIPOJOIDKEHHE 00pa30BaHUs B Pa3IMYHBIX 00NACTAX. , HE KacalTech
HEMOCPEACTBEHHO XUMHUHU.



CoCTaBISIIOIIMMY ITpeAMeTa «XUMUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHndeckas XuMusi» 1 «OO0Imast 1 HeOpraHu4eckasi XMMHUsI», OCHOBHBIM
KOMITOHCHTOM COJCP)KAHUA KOTOPBIX ABJIAOTCA OCHOBBI HAyKH: CUCTCMa 3HAaHUH 1O HeOpFaHI/I‘ICCKOﬁ XUMHHN (C BKJIIOUCHUEM 3HAHUH I10 XI/IMI/II/I) u
obuiell oprannyeckoil xumuu. @opMHUPOBaHUE JAHHBIX CHUCTEM IPH U3y4EHHH O0OBEKTa JIaeT BO3MOXKHOCTH YBHJIETh BCE MHOIOOOpa3Hs BELIECTB Ha
OCHOBE O0IIMX OOBSICHEHHI, COTHEYHON SHEPTUH U TEOPUU XUMUH.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas XuMus» u «OO0Ias 1 HeopraHudeckass XuMus» chOpMUpOBaHA B MPOTpaMMe 10 XMMUHU Ha
OCHOBE CHCTEMHOI'0 IOAXO0/a JUIs U3y4eHHUs] y4eOHOro MaTepuana 1 00ycIoBIEHa HCTOPUUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha OIpPEAETIEHHBIX
TEOPETHUECKUX YPOBHAX. MITak, B Kypce OpraHMYECKONH XHMHH HCCIECIOBAaHHS IPOBOJATCA Ha YpPOBHE KIIACCHYECKUX TEOPUH, OCHOBAHHBIX Ha
pesyiabTatax COCIMHEHMH, a TaKkKe Ha YPOBHE XHMMHUYECKHX CTEPEOTHUECKHMX OJIEKTPOHHBIX M  TPEACTABICHHBIX O MOCTPOCHHUU
BeecTB. MccnenoBanus, n3ydaeMble B Kypce BELIECTB, OTHOCSTCS K 00JIaCTH pPa3BUTHS — OT YIJIEBOJOPOAOB 0 CIOXKHBIX OMOJIOTHYECKUX aKTHBHBIX
BEIeCTB. B Xo1e pa3BUTHA OpPraHMYecKOW XHWMHUHU IOJy4eHbl C(HOPMHUpPOBAHHBIE HA YpPOBHE 0a30BOTO 0OOIIEro 0Opa3oBaHMs NEpBOHAYAIBHBIC
NPE/ICTaBICHNUS O XMMHYECKHX CBS35X, KJIACCH(UKAIIMOHHBIX MPH3HAKaX BEIIECTB, B 3aBUCHMOCTH OT CBOMCTB BEIIECTB OT MX YCTOHYMBOCTH, O
XUMHAYECKOTO COCTOSTHUSI.

[Tox HOBBIM YTJIOM 3pEHHUsS Ha MpeaMeT «XUMUs» 0a30BOr0 ypOBHS, M3ydaeMblii Ha ypOBHE 0a30BOr0 OOIIEro 0Opa30BaHUS TEOPETHUCCKUX
MaTepuajgoB U (PAKTOJOTMYECKHX JAaHHBIX O BEIIECTBAX M XMMHUYECKHX SIBICHUAX. Tak, B 4aCTHOCTH, B Kypce «OOIas u HEOpraHUu4YecKass XuMUs»
00yJaromuMcs TIPEO0CTABIISETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE MEPUOJINYCCKOTO 3aKOHA ¢ OOIMIETCOPETHUSCKUX M METOI0JOTMYCCKUX TIO3HIIHH,
ri1y0Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIIMM 3TOro 3aKOHa — OT 00001IAI0IIeH 10 0OBSICHSIONMIEH U TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHMH O OCHOBHBIX BEILECTBAaX, UX COCTAaBE, CTPOCHMM, CBOMCTBAX M IPUMEHEHHHU, a TaKXKE O pEaKkUUsAX peakUui, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX NMPOTEKaHUs BbINOJHAETCS B Kypcax 10 m 11 kimaccoB 37€MEHTOB coAepkKaHMs, UMEIOUINX KYJIbTYpPOJIOTHYECKUN U
MPUKJIAHON XapakTep. DTH 3HaHUs 00ecleurBalOT NOHUMAaHNE B3aUMOCBA3€H XUMUU ¢ APYTUMHU HayKaMH, pacKpbIBalOT €€ poJib B I03HABATEIbHON U
MPAKTUYECKON JIeATETbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHTAHHIO KyJbTYphl B IpOLECCE TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKUX
MPUJIOKEHUH XUMHUH, MO3BOJIAIOT BBITYCKHUKAM OpPHUEHTHUPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOjeMax, 3HaHMSIX C XUMHEH,
JOCTaTOYHO OCMBICIMBATh. MH(OPMAIMIO M MPUMEHEHHE CBOMX 3HAHWMU JUIsl MOIMOJHEHMS, PEIIEHUs] MHTEJUIEKTYyaJbHBIX M JKCIIEPUMEHTAIbHBIX
HCCIIEI0BATEIbCKUX 3a/1a4.

B mnane pemienus 3amad BOCIHUTAHHS, PA3BUTHS M COIHANIM3AIMUA OOYYAIOMIMXCSl HUCIOIB3YETCS MpOorpaMma M0 XUMHYECKOMY TOJXOAy K
OMPENIEICHUIO COJIEPKAHUS U MOCTPOCHUIO MpeIMeTa, MpelycMaTpUBAIOIIas 3Talbl YHUBEPCAIbHBIX TEOPETHUYECKUX JEHCTBUM, YCTAHABIMBAIOLINE
0a30BOE 3HAYCHUWE I PA3UYHBIX BUIOB JCSITEIBHOCTU: PEHICHUS MpoOJieM, MOWCKA, aHadu3a W o0pabOTKH WHGOPMAINU, HEOOXOIUMBIX IS
MPUOOPETEHUs IPAKTHUECKOTO OIBITA. U UCCIIE0BATEIBCKOM IeATENHbHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.

B MMPAKTUKC NPCIIOJAaBaAHUA XUMUHN KdK Ha YPOBHC 0a30BOro 06pa3013aH1/151, TaK U Ha YPOBHEC CPCIAHETO O6H.[CFO O6pa3OBaHI/I$I, pu pacCCMOTPCH MU
COACPIKATCIIBHBIX XapPaKTCPUCTHK ueneﬁ HU3Yy4CHUS NpCIMETa HaIllpaBJICHUA HepBOCTeHeHHOfI Tpagulunu TpaguLUOHHO HpI/ISHaéTCﬂ METO I0JIOTUSA
OCHOB MCHHHHHCKOﬁ HAayKH KakK o0iactu COBpPCMCHHOI'O €CTCCTBO3HAHUA, npaKTqucxoﬁ JACATCIIBHOCTH YCJIOBCKA M KaK OJHa M3 COCTaBJIAIOIINX
MHpOBOI\/II KYJIBTYPHEI. . C MGTOJII/IIIGCKOI\/'I TOYKH 3PCHUMA Takou moaxXoJ K OoInpcacICHUTO uenef/i HU3YUCHUSA IPEAMETA ABJIACTCA BIIOJIHE OIIpaBJaHHBIM.



CoryracHO MeCTy TaHHOTO B3IISI/Ia TJIABHBIMH MOCETUTEIISIMUA U3yUYEHUS TIpeaMeTa «XUMHs» Ha 6a30BoM ypoBHE (10 — 11 ki1.) ABIsSIFOTCS:

e CHCTEMbI 00CCIICUMBAIOT HEOOXOAUMbBIC 3HAHUS KaK BaKHEHIIINE HCTOYHUKH €CTECTBCHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPBIX JICKAT
KIIOYEBBIC MOHATHSA, (YHIAMCHTAIbHBIC 3aKOHBI M TCOPUM XHUMHH, pa3BUTHE S3BIKOBOW HayKH, (OPMHUPOBAHME ¥ IOHHMaHHE
(byHIaMEeHTAIbHBIX 0000IEHHIT MUPOBO33PEHYECKOTO XapaKkTepa, HaIroieHue ¢ 0COOCHHOCTSIMH WX Pa3BUTHS U CTAHOBIICHHSI,

e METOJIbl M PAa3BUTHE MPEACTABJICHHBIX B HAyYHBIX METOJAX IMO3HAHKS BEIICCTB U MPUPOJHBIX UCTOYHUKOB, HEOOXOAMMBIX JUIsl IPUOOPETECHUS
YMEHUH, OPUCHTUPOBATHCSI B MUPOBBIX SIBJICHUSAX U AKCICPUMEHTAIBHBIX MPEIIOCHUTKAX, MPEAINOoJIaraTh MECTO B MPUPOJIC, B MPAKTHUECKOW H
IMOBCEIHEBHOM JKU3HHU;

e pa3BUTHEC YMEHHHA M CIOCOOOB JEATEIBHOCTH, COOJIOJICHUE TpaHHIl C HaOIIOJEHUEM U OOBSICHEHHEM XHMHUYECKHX SKCICPUMEHTOB,
COOJTIOICHHE TIPABIII OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMHU.

CreneHsb ¢ 3TUM, LIEIH COAEPKATEIbHON XapaKTEPUCTUKU U 3aJ]a4l U3YUYEHUs IPEMETA B IPOTpaMMe 110 XMMHU YTOYHEHBI U CKOPPEKTUPOBAHBI
B COOTBETCTBUHU C HOBBIMU IPUOPUTETAMH B CHCTEME cpeliHero obimero obpazoBanus. CeroiHs Npu NpenoJaBaHUM XMMUHU B OOJbLIEH CTENeHH
OTIACTCSl IPEIINOYTEHUE NPAKTUUYECKOMY KOMIIOHEHTE COJAEp)KaHHUs OOydyeHHUs, OpPUEHTUPOBAHHOMY HA IOATOTOBKY  BBIYCKHUKOB
0011e00pa30oBaTeNIbHOM OpraHu3aluy, 00JalaroIero He HaboOpoM 3HaHUM, (YHKLIHMOHAJIBHONH I'PaMOTHOCTBIO, TO €CTh METOJaMHM M HaBBIKAMHU
AKTHBHBIX 3HAHUM U IPUMEHEHHUEM UX B PEAIIbHOW KU3HU JUUIS PELICHUS IPAKTUYECKUX 3aa4.

B cBsI3u ¢ 3TUM npu U3ydeHUU peaMeTa « XuMus» MaclTaOHee 3HaueHUe MPUOOPETA0T TaKKUe eI U 3aJ1a4H, KaK:

ajgarTanus 06y11aroumxc;1 K YCIOBUSAM JUHAMHUYHO pPa3BUBAIOLICTOCA MHpPA, Tpe6yeT HHTCJICKTYAJIbHO paSBHTOﬁ JINYHOCTH, rOoTOBON K
CaM006pa3OBaHI/IIO, COTPYAHUYECTBY, CAMOCTOATCIBbHOMY NPHUHATUIO TPaMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX YCIIOBUAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

HaBbIKM y OOYyYaromMXcs KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILIMI), MMEIOIIME YHHUBEPCAJIbHOE 3HAY€HHE JJS pa3jIM4YHBbIX BUIOB
NEeSITeIbHOCTH: pelieHus nmpo0semM, MOoUCKa, aHajiu3a U 00paboTKu MHPOpMAIK, HEOOXOAUMBbIE JIsl MPUOOPETEHUS ONBITA JESTEIbHOCTH, KOTOPBIH
3aHMMaeT pellarolllee MECTO B MO3HAHMM XMMMHU, a TAKXKE OLEHKH C IMO3UIMM KIIOYEBOM O€30MacHOCTU. XapaKTep BEIIECTB U TEXHOJOTHYECKUE
IIPOLIECCHI B OPraHU3Me YEeJI0BEKa U IPUPOIHON CPesIe;

pa3BUTHE I103HABATENIbHBIX HHTEPECOB, HMHTEUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyYaroIUXCs: CHOCOOHOCTH CaMOCTOSITENIBHO
MpUOOpEeTaTh HOBbIE 3HAHMS MO XMMHH B COOTBETCTBHH C >KM3HEHHBIMHU NMOTPEOHOCTSAMM, MCIOIb30BaTh COBPEMEHHbIE TEXHOJOTHH Ul MOMCKAa U
aHaJM3a yueOHON M HayYHO-TIOMYJISIPHOM HH(pOpMAIIMU XUMUYECKOTO COAEeP KaHuUS;

COACPIKAHUA U BOCIIMUTAHUA Y 06yqa101u1/1xc;1 ACCONMATUBHOTO M JIOTHYCCKOI'O MBIIIJICHHA, Ha6HIOI[aTCJ'H:HOCTI/I, CO6paHHOCTI/I, AKKYpPAaTHOCTH,
YTO OCOOCHHO HeO6XOJII/IMO, B HaCTHOCTH, ITPHU IIJIAHUPOBAHWHN U TPOBCACHUN XUMHWYCCKUX SKCIICPUMCHTOB,



BOCIUTaHHE y OOydarommxcs yOeXIEHHOCTH B T'yMaHHUCTHYECKOW HAMpaBlIEHHOCTH XUMHUHU, €€ Ba)KHAs pOJIb B YMEHbBIIEHUU MpobiieM
paMoOHATBFHOTO MPHUPOJIONIONIB30BAHMS, TIOMOJHEHUSI PECYpPCOB PECYPCOB M COXPAHEHHs €CTECTBEHHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXKHOr0 OTHOIICHUS K IPHUPOJIE M CBOEMY 3/0POBbIO, a TaKKe MPUOOPETEHUS OIbITA, HCIOIb30BAHUS 3JCKTPOHHBIX 3HAHUM JUIS MPUHSITUS
IPAMOTHBIX PEUICHUN B YCTAHOBJIICHHOM IMOPSAKE. , BIAJICHUS C XUMUUYECKUMHU SIBJICHUSIMU.

B y4eOnsIii Tian cpenHero oouiero o0pa3oBaHusl BXOJUT MPEeaMeT «XUMUs» 0a30BOro ypoBHS B COCTaB IMpeaMeTHOH obnactu «EctecTBeHHO-
Hay4HbIC IIPEIMETBD.

OO1ee 9ncI0 YacoB, OTBEICHHBIX IS U3YUCHHsI XUMUH, Ha 0a30BOM YPOBHE CpeliHero o0iiero oopasoBanus, coctapisieT 68 gacos: B 10 kimacce
— 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezelnto).

COJAEPXXAHUE OBYUYEHMUAA

10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer OPraHUYeCKOU XUMHHU: ee COCTaB, pas3BUTHE u 3HAaYEHUE
B TIOJIYYCHHH HOBBIX BEIIECTB U MaTepuasoB. Teopus nmpoBeneHus pe3yabtatoB A. M. Bytieposa, ee ocHOBHBIE MoOJ0keHUSI. CTPYKTYpHBIE (DOPMYITBI
XMMHUYECKHUX BellecTB. ['omoiiorus, nzomepus. XuMuyeckas CBsI3b B YKa3aHHBIX COEAMHEHUSX — OJMHAPHBIEC U KPAaTHBIE CBA3H.

Hpe,Z[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(I)I/IKaLII/II/I BCIICCTB. HOMeHKJ'IaTypa PE3yJIbTaTOB COE€IUHEHUI (CI/ICTeMaTI/I‘-ICCKI/Ie) U TPpHUBUAJIBHBIC HAa3BaHUA
TPAAUIUOHHBIX HpCHCTaBHTCHeﬁ KJIaCCOB XMMHUYCCKUX BCIICCTB.



OKCIIepUMEHTAIbHBIC METOJbl W3YUYCHHsI BEIIECTB W WX SBICHHA : O3HAKOMIICHHE C OOpa3llaMHi BEIIECTB W MaTepHalioB Ha HMX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJI BEIIECTB, OOHAPYKEHUE, HAOIOICHNE W OMKMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPOSBICHUIO OOHAPYKCHHBIX BEIICCTB
IIpY HarpeBaHWH (IJIaBJieHHEe, OOYTJIMBAaHKUE U TOPCHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHH psii. MeTaH W 3TaH — MPOCTEHIINE MPEICTABUTENM AJIKAHOB: (PU3MUECKUE U XUMHYECKHE
CBOMCTBa (peakiuu npeoOpa3oBaHus U TOPEHUS ), HAXOKACHHUE B IPUPO/IC, TIOTyYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI PAL. OTHIICH U ITPOITUJICH — HpOCTCﬁIHPIC MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘ICCKI/I6 n XUMHWYCCKHUEC
CBOICTBA (peaKHI/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHUA, THApaTaAllu, OKUCJICHUA U HOJII/IMepI/ISaIII/II/I), IMMOJIYUYCHHEC U IIPUMCHCHUC.

Ankamuensl: OyranueH-1,3 u merunOyraaueH-1,3: cTpoeHMe, BakHblE XHMHMUYECKHE CBOWcTBa (peakuus mnoiaumepusauun). [lomyuenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKHUHBI: COCTaB M OCOOCHHOCTM Harpy3Kd, FOMOJIOTMUECKHH psii. ALETUIEH — MPOCTEHIIMM IpeICTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE,
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA (peakMy I'MIpUPOBaHUs, FaIOTeHUPOBAHUS, THIpaTallui, TOPEHUS ), HOJTyUeHHE U IPUMEHEHHE.

ApeHBI. benzon: COCTaB, CTPOCHHUC, (1)I/I3I/I‘IeCKI/I€ U XUMHMYECKHE CBOICTBa (peaKHI/II/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/Iﬂ), IIOJIydCHUEC U
IIPpUMCHCHUC. TO]ZyO]Z.‘ cocmas, cmpoenue, qbus’uqecmte U XUMUYECKUue Cceoucmed (peakuuu 2ajll0ceHUupoearHusl u HMmpOG‘aHM}l), nonyyenue u
NPpUMEHEHUE. ToKCHYHOCTH ApCHOB. I'enetmueckas CBI3b MCXKAY YTJICBOAOPOJAaMU, MPUMCHACMBIMHU K PAa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOUYHUKU YTIIEeBOAOpOOB. [IpuponHbiii ra3 u nomyTtHble HeTsHbIE ra3bl. HegTh n ee peructpanusa. CrocoObl nepepadoTKu
He(TH: MEePEroHKa, KPEeKUHI (TEPMUUYECKUM, KaTanuTuueckui), nuponus. [IpoaykTsl nepepaboTkn He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCIEePUMEHTAIbHBIC METOJIbI U3YUEHHUs BEIIECTB M WX MPEBPAIICHUH | O3HAKOMJICHHE ¢ 00pa3liaMu IIacTMacc, KaydyKoB U PE3WH, KOJIJIEKIIUNA
«Hed1b» 11 «YT01BY, MOJIETHUPOBAHUE MOJIEKYI YTIEBOJOPOIOB U TaJOT€HOMPON3BOAHBIX, TPOBEICHNE MPAKTUYECKON PAOOTHI : MOJIyUYEeHUE ITUIICHA
W3YyYEHHUE €r0 CBOMCTB.

Pacuérable 3a/1a4uu .

Bbruuciienus mo ypaBHEHHIO XMMHUYECKOT'O pekuMa (Macchl, 00beMa, KOJIMYECTBa MCXOAHOTO BEIECTBA WIIM COCTOSIHMS IO M3BECTHOM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB MU IPOAYKTOB).

Kucnopoacoaep:xamme oprannyeckue coeiMHeHUs



[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHO U 3TaHOJI: CTpOeHHE, (PU3MUYECKUE U XMMHUYECKHUE CBOMCTBA (pEeaklMK C aKTUBHBIMU METaJUIAMU,
raJIoreHOBOJIOPOJIaMHU, TOpeHue), NpuMeHeHue. BogopoaHbie CBSI3M MEXIy MOJEKyJaMu CHUpToB. JleiicTBME MeTaHOoJIa M 3TaHoJa Ha OpraHu3M
YeloBeKa.

MHoroaTtoMHBIC CIIUPTHI. OTHICHTIIMKOIL U TJIMOCPHUH: CTPYKTYpa, (1)I/I3I/I‘ICCKI/IG U XMMHWYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHe CO IICIOYHBIMHU
MeTaJllaMU, aHaJIOrTH4YHas peaKuusa Ha MHOI'OQTOMHBIC CHI/IprI). I[eﬁCTBHe Ha OpraHus3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIMnepruHa U STUJICHITIMKOJIA.

®deHo: cTpoeHue MoJieKyll, (u3nueckue u XxuMmuuyeckue cporicta. Tokcuunblil Gpenodn. [Ipumenenue denona.

Anbneruaipl U kemonwvt . DopMasbierujl, aleTanbIeruj: CTpoeHue, (pU3MUecKue M XUMHUYECKHEe CBOWCTBA (pPEeakLUU OKHCIEHHMS M KauecTBo,
KauyecTBO), OJIyYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIC TIpECIIbHBIE KapOOHOBBIC KHCIOTHL. MypaBbHHAs M YKCYCHAash KHCIOTBI: COCTaB, (PU3WYCCKUE W XHMHUYECKHE CBOMCTBA
(cBolicTBa, OOmMe s Kiacca KHCIOT, peaknus dTepudukanmu), NpUMEHEHHe Hu npuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KMCIOT. Mblila KaK BbICIIAs COJIb KAPOOHOBBIX KUCJIOT, MX MOIOIIIEe AeHCTBHE.

Cnoxubple 3Qupsl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cinoxsbix 3¢upo. XKupsel. [unponns TtBepaoctu. [Ipumenenue
npoyHoe. buonornyeckas posb HaJeKHa.

VYTieBoapl: cOoCTaB, KIACCH(HUKAIMS TOCIEACTBUNA (MOHO-, JAM- W TOJucaxapujsl). [JI0Ko3a — MpOCTeHIINi MOHOCaxapua: OCOOESHHOCTH
coJiepKaHusl MOJIEKYJ, (PU3MUecKUe U XUMHUYECKUe CBOMCTBA (B3aumoaeiicteue ¢ rujpokcuiom Meau(Il), okucienne aMMuaqHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccranoBieHue, OpOXKEHNE TIIIOKO3bI), HAX0XKJIEHHE B IPUPOJE, TPUMEHEeHHe, Ouoaoruyeckas posib. @orocunTe3. @pyKTo3a Kak U30Mep
TJIFOKO3BI.

Kpaxman u nemmono3a kak npupojHble nonuMepsl. CTpoeHne Kpaxmaia M 11euirosio3bl. du3nueckue U XUMHUYECKHE CBOMCTBA Kpaxmala
(Tuaponus, KauecTBEHHAs PeaKIusl ¢ HOIOM).

OKclIepUMEHTAIbHbIE METO/bl M3YUEHUs BEIIEeCTB U MX NPEBPALlCHUH : MPOBEJCHHUE, HAOIIOACHNE U ONMMCAaHUE JAEMOHCTPALMOHHBIX OMBITOB:
rOpeHue cnupToB, kauecTBO COCTOSIHUE OJIHOATOMHBIX CIIUPTOB (OKMcIeHHE 3TaHosa okcuaa meau(Il)), MHOroaTOMHBIX CIIUPTOB (B3aMMOJEHCTBHE
nepriuHa ¢ rugpokcuaom meau(Il)), anprernoB (OKMCICHHE aMMHAaYHBIM). pacTBopoM okcuia cepedpa(l) u runpokcunom meau(Il), B3aumoneiicTaue
KpaxMaja ¢ HOJI0OM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérable 3a/1aun.

Bbruuciienus mo ypaBHEHHIO XMMHUYECKOT'O pekuma (Macchl, 00beMa, KOJIMYECTBa MCXOAHOTO BEIECTBA WIIM COCTOSIHMS IO M3BECTHOM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WJIH IPOJYKTOB).



A3oTCoIepIKaIye OpraHuIeCKHe COSTMHCHUS.

AMMHOKHCIOTBI  KakK aM(l)OTepHBIG OpraHU4Y€CKUC COCIUHCHUA. dusnyeckue W XHMHUYECKHE CBOMCTBA aMUHOKHCIIOT (HO TUITY
FJII/IHI/IHa). buosnornyeckoe 3HaueHNE aMHHOKHCIIOT. HCHTI/I,I[BI.

benku xak nmpupoiHbIe BBICOKOMOJEKYJIApHBIE coequHeHus. [lepBuyHas, BTopuyHas U TPETHYHAs CTPYKTYpbl OelkoB. XMMHUECKHUE CBOWMCTBA
COCJIMHEHUI: TUIPOJIN3, IEHATYpaLIHsl, KAUECTBEHHBIE COCTOSHUS Ha BEILIECTBA.

3KCH€DI/IMCHT3,JIBHBIG METOJAbI M3YUYCHHUA BCHICCTB M HX HDGBDaH_[eHI/Iﬁ . Ha6JIIOI[eHI/Ie N OIMUCAHUC ACMOHCTPAUOHHBIX ONBITOB: ACHATYpAlUa
0eIKOB IIpy Harp€BaHru, IBCTHbIC MEXaHU3MBbI OEIKOB.

BLICOKOMOJIQKyJIﬂprIe COCANHCHUSA

OCHOBHBIC ITOHATUS XUMHHU BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHHﬁZ MOHOMCpP, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIUMCPU3AlIUU, CPCIAHAA
MOJICKYJIsSIpHAast Macca. OCHOBHBIC METOJbI CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ — HOJIMMCpU3alus U IMOJIUKOHACHCA .

OKCIIepMMEHTAJbHBIC METOJIbI HM3YVYEHHSI BEIISCTB M HX IPEBPAICHUM : O3HAKOMJICHHUE C O6p83HaMI/I U HCKYCCTBCHHBIMH BOJIOKHAMH,
IJracTMacCcaMu, KaydyKaMHu.

MeXIpeIMETHBIC CBSI3H .

Peanmaul/m MCKIPCIMETHBIX CBs3€EM Ipu U3y4CHUU OpFaHI/I‘{eCKOI\/’I xumun B 10 knacce MMOoCpCACTBOM HCIHOJIb30BAHUA KaK (1)I/IJIOCO(1)I/II>’I
C€CTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaK 1 HOHﬂTHﬁ, ABJIAIOIINUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

OO0mme ecTeCTBEHHOHAYYHBIC MOHATHUS: SIBJICHUE, HAYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIacCudUKaIus, IePHUOUIHOCTD,
Ha0II0IeHNE, U3MEpPEHNe, IKCIIEPUMEHT, MOICITMPOBaHUE.

dusnka: MaTepusi, YHEPTHU, aTOM, aTOM, JIEKTPOH, MOJIEKYJa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TE€JI0, 00HEM MACChI, arperaTHOE COCTOSIHUE
BEIIECTBa, pa3MepHasi BEIMYMHA U BETUYMHA UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uocdepa, oOMeH BeIIecTB B MpUHIUINE, (POTOCHHTE3, OMOIOTHYECKN AKTHBHBIE BemlecTBa (O€NKH, YIrieBOJBI,
KHUPBI, PepMEHTHI).

Feorpa(bm{: IMOJIC3HBIC NCKOITACMbIC, TOPHBIC ITOPOABI, IMTOJIC3HBIC HCKOITACMBbIC, TOIIJINBO, PECYPCHI.



TexHoOrNs: ITHIIEBEIC IMPOAYKTBI, OCHOBEI 3JI0POBOI'0 IMMUTAHUSA, MOIOIINUE CPEACTBA, JICKAPCTBCHHBIC U KOCMETUUYCCKHUE ITpCrapaThbl, MaTCprabl
N3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH

IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI II0 XMMHWU HA BA30BOM VYPOBHE CPEAHEI'O OBLIEIO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSI OOYYEHHs IO MpOrpaMMaM CpeaHero oomero oopa3zoBaHus (JIMYHOCTHBIM,
MeTanpeJIMETHBIM M IpeAMEeTHBIM). HayduHo-meTonnueckoll pa3paboTku PekoMeHIaTenbHbIX Pe3yabTaTOB BHEAPEHHS IPOrpaMM CPETHErO OOIIEero
00pa3oBaHUs SABISETCS CUCTEMHO-MBICTHTEIBHBIN MOIXO/.

B cootBercTBUM C CUCTCMHO-ACATCIIbHOCTHBIM ITOAXOJ0M B IO3TAIIHBIX JIMYHOCTHBLIX PE3YyJIibTaTaX OCBOCHUA IMPEAMCETA «XuMHSI» Ha YPOBHE
CpeaHero 0611.[61"0 O6paSOBaHI/IH BBIACIIFOTCA CICAYIOMIUC COCTABIIAIOIIUC!

OCO3HAHHUC O6y‘{aIOIJ_II/IMI/IC}I HaIeun pOCCI/II\/'ICKOI\/'I FpaH(ﬂaHCKOﬁ HICHTUYHOCTH — TMTIOMOHOIb K CaAMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHULIO;

HaJIMYUC MOTHBAIlUHU K O6y‘IeHI/IIO;
HEJICHAPAaBJICHHOC PA3BUTHEC BHYTPCHHUX yﬁe)i(,[[eHHﬁ JINYHOCTH Ha OCHOBE KJIFOUEBBIX IICHHOCTEH U HCTOPUUICCKHUX Tpannunﬁ HAaYKH XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH o6yqa101u14xc;{ PYKOBOAUTHCS B CBOEU JEATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, CO6J'IIO)ICHI/ICM
OECJIOCTHOCTH CUCTEMBI XUMHUYCCKOT'O 06pa30BaH1/1;{;

HaJINM4YUC NPAaBOCO3HAHU KaXxa0i KYJbTYpPHBI 1 CIIOCOOHOCTEH CTaBUTH EJI U CTPOUTD )KU3HCHHBIC TTJIaHBI.

JIudHOCTHBIE pE3yNbTaTHl OCBOCHHS MpeaMmera «XHWMHs NPEINoNaraloTcsi B €IUHCTBE Y4eOHOM M BOCHHUTATENBHOW JESATENBHOCTH B
COOTBCTCTBUH C T'YMAaHUCTUYCCKUMH, COIMMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMU WU HACATIaMU pOCCI/II\/'ICKI/IX IIKOJIBHBIX O6HI€CTB,
NPUHATHIMU B OOIIECTBE HOPMAMH U TPAJIUIUSAMHU, CIOCOOCTBYIOIIUMH IPOIIECCY CAMOIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIIHUXCSI.



JInuHOCTHBIE PE3yabTATHl OCBOEHUS MpeIMeTa «XUMHUS» OTPaKkatoT c(hOPMUPOBAHHOCTD OMBITA TO3HABATENLHOM U MPAKTUYECKON JAeSITeIbHOCTH
00yJaromuXcs M0 peanu3aliu, OCYIIECTBIIEMON B O0IIECTBEHHBIX IIEHHOCTSX , B TOM YHCIIC B YACTH:

1) BbIcIIee 00pa3oBaHue :
OCO3HAaHHOCTb 00yUYEHMs IPUBOAUT K M3MEHEHHIO UX KOHCTUTYLIMOHHBIX IIpaB U IpaB, COOJIOAEHNS 3aKOHA U IPABONOPA/IKA;
IIPEJCTABICHUE O COLMAIBHBIX HOPMaX U IMPaBUIIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;

YCHIINA K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPH CO3JaHMHU HAYYHBIX ITPOCKTOB, PCIICHNHN HAYUYHBIX U ITO3HABATCIIbHBIX 3a1a4, XUMHUYCCKUX
OKCIICPUMCHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, U/I€U, JIOTUKY U apTyMEHTHI IPYTUX MPH aHaIN3€ Pa3uYHbIX BUJIOB YUeOHOI 1eATeIbHOCTH;
2) IATPUOTHYECKOTO BOCIIUTAHMS |
HEHHOCTHOI'O OTHOHICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOU XUMUU,

Honaepmca nmponecca TBOpUYCCTBA B TCOPUAX U NPAKTHUICCKOM MPHUMECHCHUN XUMUH, OCO3HAHHUEC TOI'O, YTO AOCTHIKCHUA HAYKU CCThb PE3YyJIbTAT
JINTCIIbHBIX HCCHCHOB&HHﬁ, KPOMOTJIIMBBIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOSAHHOI'O TPpYyJda y‘IéHHX H IIPAKTUKOB;

HHTCPCC W TO3HABATCJIBbHBIX MOTHUBOB B TIOJYUYCHHUH H IMOCICAYIOIICM aHAJIU3C I/IH(I)OpMaI_H/II/I 0 HCPCHOBBIX HNOCTHIKCHUAX COBpeMeHHOﬁ
OTE€YECTBEHHOM XHUMMHU,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
MOpPaJIbHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CITOCOOHOCTH OLICHUBATDb CUTyaluu, CBs3aHHBIC C XUMHUYCCKHUMU ABJICHUSMU,
" NPpUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH;

METOJI OLIEHUBAET CBOE MOBEICHHUE U MOCTYIKH CBOMX TOBAPHUILEH C MO3ULIMI MOPAJIBbHBIX U MPABOBBIX HOPM M OCO3HAHMS IMOCIEACTBUN ITUX
MOCTYIIKOB;

4) popMupoBaHue KyJbTYPbI 310POBbS:



MMOHMMAaHUE 3/I0POBOT0 U 6e30macHOro o0pasza >KU3HH, HEOOXOIUMOCTh OTBETCTBEHHOI'O OTHOIICHUS K COXPAaHEHHIO TICUXUYECKOTO 3/10POBbS;
co0IIIoIeHHe MpaBMJl O€30MaCHOT0 OOPAIEHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOIl 1€ATEIbHOCTH;

IIOHUMAaHHUC I_IeHHOCTCf/'I WHAUBUAYAJIBHOI'O IIpaBa U KOJJICKTUBHOI'O 0e30I11acHoro MOBCACHHMA B OTHOUICHUHA YT'PO3 3J0POBbIO U JKU3HU HIOI[GI\/JI;
OCO3HAHME TIOCIIECTBHIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YIOTpEOIEHUE aJIKOTO0JIsl, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOIro BOCIMTAHMSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON EATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON M IPYrHMX BHUIAX
JIeSITCIILHOCTH;

YCTaHOBKA Ha aKTUBHOE Y4acTHUE B PELLICHUH IPAKTUUYECKUX 33/1a4 COLMAIbHON HApPaBIECHHOCTH (B paMKax CBOEIr0O KJlacca, IIKOJIbI);
K [IPaKTUYECKOMY U3yUYEHUIO Tpo(dheccuii MTHOBEHHOTI0 poJia, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEIMETHBIX UHTEPECOB 110 XUMUU;
6opb0a 3a Tpyz, 3a TPy U pe3ybTaThl TPYA0BON AEATEIbHOCTH;

noaxoa K OCO3HaHHOMY BLI60py HH,HHBHI[yaHLHOﬁ TPaCKTOpUH o6pa3013aH1/1;1, 6y,[[y1].[el71 HpO(I)CCCI/II/I " p€ain3ali HOPMAJIbHbIX JKU3HCHHBIX
IJIaHOB € YUCTOM JIMYHOCTHBIX UHTEPCCOB, CIIOCOOHOCTEH K XUMHHU, NTHTCPECCOB U 06pa3a JKHU3HHU 06H_[eCTBa;

6) ’3KoJI0rMUYECKOe BOCTIUTAHME:
HKOJIOTMUECKUN TPUOPUTET OTHOIICHUH C MPUPOJION, KaK UCTOUHUK CYIIECTBOBAHUS KU3HH Ha 3eMIIE;

IMOHMMaHUE TJ100aIbHOTO XapaKTepa ISKOJIOTMYCCKUX HpO6J’I€M, OKOJIOTUYCCKUX SKOHOMUYCCKHUX IPOHCCCOB B COCTOAHHUU HpHpO)IHOﬁ u
COLIMAJIbHOM Cpeabl;

OCO3HaHUusA HCO6XOIII/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUM XUMHUU IS peHICHU BOIIPOCOB pAlMOHAIIBHOI'O IMIPUPOJOIIO0Ib30BAHNA;

AKTUBHBIC HCIIPUATHA, MPUHOCAIIUC BPCA Oprnca}omeﬁ HpHpO)IHOﬁ CpCac, HABBIKU IMPOTHO3UPOBAHUA SKOJOTHYCCKUX HOCJ'ICI[CTBI/Iﬁ
HpeHHpHHHMaTeHBCKOﬁ JACATCIBHOCTH U NIPECAOTBPAILLICHUA UX;

MexnyHapoaHbIl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, KYJIbTYpbl, ONbITA AEATEIbHOCTH IJIABHOM HAIIPaBICHHOCTH, HABBIKOB PYKOBOJICTBA
VMU B TIO3HABaTENbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHON MPAKTHKE, CIIOCOOHOCTEN U YMEHUMN, aKTUBHO IMO/JIEPKUBAIOIINX HJIE0JIOTHIO reMo(oonu;



7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:
c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIAs COBPEMEHHOMY Pa3BUTHIO HAYKH U OOIIECTBEHHOM MPAKTUKU;

Ilonnmanue CHGL[I/I(i)I/IKI/I XUMHHU KaK HAYKHU, OCO3HAHUA €€ ABMIKCHUS B PAMKaX HAYYHOI'O MBINUJICHUA, CO3AaHUA HECJIOCTHOCTU MMPEACTABIICHUA 00
OKpYyXaromeM MUPE KaK 0 €AMHCTBE IPHUPOJAbI U YEJIOBCKA, B IIO3HAHUHA SaKOHOMepHOCTeﬁ n YCJ'IOBI/II\/'I COXpPaHCHUA €CCTCCTBCHHOI'O PaBHOBECHUS,

yOexIEHHOCTH B 0COO0M MHHOBALIMOHHOCTH XMMHUU /1711 COBPEMEHHOM [IMBUIN3ALMU: B €€ T'yMaHUCTUUYECKON HAalpaBJIEHHOCTH U BaXKHOH POJIH B
CO3JIaHMM HOBOM 0a3bl MaTepHaIbHON KYJIBTYPBI, YTO CBSA3aHO C MpoOJIeMaMu pa3BUTHS YEIOBEUYECTBA — PECYPCHOU, SHEPTETUUECKOM, MUIIEBON U
OCHOBHOH 0€30MacHOCTH, B PAa3BUTUHU HAYKH, 00€CIIEUYEHUS YCIOBUI MPOrpEeCCUBHOIO TPYyJa M SKOJIOIMYECKOH KOM(POPTHOM KU3Hb KaXKJIOr0 4iIeHa
o01I1eCTBA;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHMMaHUE NPUHLHUIIOB METOJOB MO3HAHUSA, IPUMEHEHNE B HAy4YHBIX HayKaX, CIIOCOOHOCTH MOJIy4aTb
3HAHUA JUIsl aHAJIM3a U 00BSCHEHUS NEPCIIEKTUB OKPYIKAIOLIEro MUpa U MPOUCXOAAIIMX B HEM U3MEHEHM, HaBbIKU JIeJIaTh 000OCHOBAHHBIE BBIBOJIbI HA
OCHOBE IOJTy4eHUs Hay4HbIX (DaKTOB U (PaKTUUECKUE TaHHBIE C LIEJIBbIO JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XMMUYECKHUE 3HAHUS [T PELICHUs IPO0JIeM B €CTECTBEHHbBIX KU3HEHHBIX YCIOBUSIX;

HHTCPCC K IO3HAHUIO U HCCHGHOB&TCHLCKOﬁ JACATCIIbHOCTH,

CIIOCOOHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K aKTUBHOMY IOJYUYEHHUIO HOBBIX 3HAHUW MO XUMHH B
COOTBETCTBHUH C KUZHEHHBIMH MOTPEOHOCTAMHU;

I/IHTepec K OCOOCHHOCTSIM Tpyda B pa3JIMIHbIX BUAAX HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MCTaHpCILMCTHBIC pe3yibTaTbl OCBOCHUA yqe6Horo npeamera «XUMHS» Ha YPOBHE CpCAHCTO 06H1er0 O6pa3OBaHI/I$I BKJIIOYArOT:



3Ha4MMble U1 (GOPMUPOBAHUS MUPOBO33PEHHSI 00YHAIOIINXCS MEKIUCIUIUTMHAPHBIE (MEKIIPEIMETHbIE) OOIIEHAYYHbIE TIOHATHS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHBIX KAPTUH MUPA U CIICHU(PHUKY METO0B IMO3HAHMS, BIMSIHNE B HAYYHBIX HayKaxX (MaTepws, BEMIECTBO, YHEPIUs, SBJICHHUE, ITPOLIECC,
cucreMa, Hay4HbIi (paKT, IPUHINIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIEJOBaHUE, HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHUE);

YHUBCPCAJIbHBIC  TCXHOJIOTHUYCCKUEC HeﬁCTBHﬂ (HO3HaBaTeJ'IBHBIe, KOMMYHHKAaTHBHBIC, pel"ynf{TI/IBHBIe), obecrneuenre oOecreueHus
(bYHKHHOHaHBHOﬁ I'PAMOTHOCTH U COLIMAJIbHBIX HABBIKOB O6y‘IaI-OH_II/IXCH;

CIIOCOOHOCTH OOYYarOIIUXCSl MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIHMIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEpCAJIbHBIC TEXHHUYECKHE
JICHCTBUS B IO3HABATEIBLHON U COLMAIIBHON MPAKTHKE.

MeTaHpeI[MeTHBIG PasMBIIIUICHUA PE3YJIbTAThl OBJIAJACBAIOT YHHUBCPCAJIIbHBIMU y‘IC6HI)IMI/I MMO3HAaBaTCJIbHBIMH, KOMMYHHUKATUBHBIMHU U
PEryiIsiITUBHBIMU HeﬁCTBHHMH.

Baanenue YHUBEpPCAJAbHBIMH y‘lGﬁHLIMI/I No3HaBaTeJdbHbBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrUYecKue AeicTBUS:
CaMOCTOATENLHO C(HOPMYIUPOBATh U aKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ PAaCCMOTPETh;

OMPCACIIATE LCJINU ACATCIbHOCTU, 3aJlaBaTh IMApaMETPbl U OMNPECACIIATH KPUTCPHUU HX HOCTHX(GHHﬁ, COOTHOCHUTH PE3YJIbTAThl ACATCIBHOCTH C
IMOCTAaBJICHHBIMU BparaMu;

HCIIOJIb30BAaTh IPU OCBOCHHUU 3HAHUM MMPUEMBI JIOTHYCECKOI'0 MBINUJICHUA — IOMYJIAPHBIC XAPAKTCPHLIC 3JICMCHTBI MOHIATHN H COXPAHATh HUX
B3aMMOCBA3b, UCITOJIB30BATH COOTBCTCTBYIOIINEC ITOHATHA IJIA 00BSICHEHHS OTACIBbHBIX (I)aKTOB n O6T>CKTOB;

BBI60p OCHOBaHUI U KPpUTCPUCB U1 HAMUOHAJIbHBIX BCIICCTB U 9 KOHOMHUYCCKOI'O O6OCHOB3.HI/IH;
COXPAHAIOTCA NPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SIBJICHUAMMU,

CTPOUTHL JIOTHUYCCKUC PACCYKICHUA (I/IHILYKTI/IBHLIC, ACAYKTUBHBIC, TI0 aHaHOPI/I}IM), BBIABJIATE 3aKOHOMCPHOCTH U IMPOTHUBOPCHHA B
paccMaTpruBACMBIX SABJICHUSX, (pOpMy'J'II/IpOBaTB BBIBObI U 3aKJIFOUYCHHA,



IPUMEHSATH B MPOLIECCE TTO3HAHUS, UCIIOJIb30BaTh B XUMUM CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEOOPa30BbIBATh MOJIEIbHbIE IIPEACTABICHUS
— XUMHYECKMH 3HAKOBBIM (CHMBOJ) DJIEMEHT, XHMHYECKYIO0 (OpPMYIy, ypaBHEHHE XHMHYECKOTO COCTOSHHUS — IPH YCIOBHHM COOJIOJICHUS
TEOPETUYECKUX ITO3HABATEIbHBIX U IPAKTUYECKUX 3a1a4, IPUMEHATh Ha3BaHHBIE MOJEIIbHBIC IIPEACTABICHUS Ul OIIMCAHUSA XapaKTEPHBIX IIPU3HAKOB
M3y4aeMbIX BEILECTB. U BA)KHOE 3HAUCHUE.

2) 6a3oBbIe HccieI0BaTeIbCKHE JeHCTBHUSA:

BJIaZICTh OCHOBaAMK METOJI0B HAYUHOT'O IMO3HAHHWA BEIICCTB U YCTOﬁqHBOFO KJIMMara,

(bOpMyanOBaTI) LEJIM U 3aa49u UCCICAOBAHUSA, UCII0JIB30BAaTh IOCTABJICHHBIC U 3apaHCC C(i)OpMYJ'II/IpOBaHHBIe BOITPOCHI B KAYC€CTBC HHCTPYMCHTA
IIO3HAaHUsA U OCHOBBI JJIs d)OpMHpOBaHI/ISI T'UIOTE3 B CTOPOHY MNPABUIIBHOCTH BbICKA3bIBACMbBIX Cy)KI[GHPIfI;

o0aaTe)ib HaBBIKOB CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS YYCHHUYECKUX AKCIIEPHUMEHTOB, COBEPIICHCTBOBATH HCCIICIOBAHUS,
HaOII0AaTh 32 XOJIOM MPOIECcCa, CAMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3ysbTar, (OpMYIHpPOBATH OOOOIIEHUS W AENaTh BHIBOABI OTHOCHUTEIHHO

HAOCTOBCPHOCTHU PEC3YJIbTATOB UCCIICAOBaHUA, IIPCACTABIISACT 000l 000CHOBAHHBIN OTYET O npoz[enaHHoﬁ pa60Te;

HpI/IO6peCTI/I OIIBIT y‘IeHH‘IeCKOﬁ HCCHCHOB&TGHLCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTH, 00ecreynuTh BO3MOMKHOCTE M TOTOBHOCTh K
CaMOCTOATCIIbHOMY ITOUCKY MCTOJO0B PCHICHUA ITPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS.

3) padora ¢ nunopmanmeii:
OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaIUU (HAydHO-MOMYJISpHAS TUTEPATypa XUMUUECKOTO CO/IEP KaHMsI, CIIPABOYHbIE TTOCOONS,
pecypcbl  MHTepHeTa), aHanIM3UpOBaTh HWH(QOpPMAIMIO pa3IUYHBIX BHUAOB W (HOpPM TMpeACTaBICHHUS, OIEHUBATh €€ JO0Ka3aTeIbHOCTh W

HEIIPOTUBOPCUNBOCTD;

(bOpMy.]'II/IpOBaTB 3aIpoOChbl U NPUMCHATH Pa3JIMYHBIC MCTOABI IIPU IMOUCKE U 0T6ope I/IHCI)OpMaI_[I/II/I, HCO6XOI[I/IMBIC JJI1 BBITIOJIHCHUSA HAYYHBIX
3aaa4 ONpCACJICHHOTO THUIIA,

MIPUOOPECTH OIBIT UCIIOJIB30BaHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOPATh ONTUMAIbHYIO (hOpMY IpeCTaBIeHNUs HHPOPMALIUH (CXeMbl, IpadUKu, TUarpaMMBbl, TAOIULbI, PUCYHKH U IpYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpEACTBA IpU padoTe ¢ MEIWUMHCKUMM JaHHBIMU: HMPUMEHSTh MEXMpeaAMeTHbIe ((pHu3nueckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHATYpPbI, HOMEHKIATYPY;

HCIIOJIB30BaTh U Hp606p330BBIBaTB 3HAKUCO-CUMBOJIMYCCKHUE CPEACTBA BUAUMOCTHU.



B.Hazle}me YHUBEPCAJIBbHBIMA KOMMYHHKATUBHBIMH I[CﬁCTBHSIMPI:

3aJ1aBaTh BOIIPOCHI 10 CYLIECTBYIOLIEN o0cyxnaemon TeMe B xoJe JMajora
u/unm 00CYXKIIEHHs, BEICKA3bIBATh M1, (DOPMYITUPOBATH CBOM MPEUIOKEHUSI OTHOCUTEIHHO BHITOTHEHUS PEASIOKEHHOH 3a/1a4H;

JNOCTUIaeTCs C MPE3EHTAlMel Pe3yJbTaTOB IIO3HABATEIBHOM NEATEIBHOCTH, IOJYYEHHBIX CAMOCTOSTEIBHO WJIA COBMECTHO CO CBEPCTHUKAMM
IIpU TIPOBEACHUU XUMHUYECKOI'O SKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIIEIOBAaHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, PEaJU3alllid IPOEKTa

mpoekta u  (QOpPMYITUPOBAHWU  BBIBOJIOB IO  pe3yjbTaraM  MPOBEACHHBIX  MCCICNOBAHUN  MyTeM  COTJIaCOBaHMSI  MO3HUIIUM
B X0J1€ 00CYX/IeHUsI 1 00OMEHa MHEHUSIMU.

Baanenue YHUBEPCAJBbHBIMHU PEryJasiTUBHBIMUA HeﬁCTBI/IHMI/IZ

CaMOCTOATEIIBHO IUIAHUPOBATh U U3Yy4aTh CBOIO ITO3HABATEIIBHYIO ACATEIBHOCTD, ONPENCNATh €€ LU U 3a/1a4d, KOHTPOJIHUPOBATh U IO Mepe
HE00XO0AMMOCTH KOPPEKTUPOBATh aJIrOPUTM JICHCTBUI MpHU BBIOJHEHWH HAYYHBIX M HCCIIEA0BATENbCKUX 3a]a4, BIOMpaTh Haubosee 3(heKTuBHbIN
CHOCO0 MX pElIeHMsI C yYEeTOM IOJIyYE€HHs HOBBIX 3HAHUI O BEIIECTBAX M pabOUYMX PEeaKIUsX;

HU3YyUUTh CAMOKOHTPOJIb CBOCH IeATSIIFHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKHU.

MNPEAMETHBIE PE3YJIBTATHBI



10 KJTACC

[Ipenmert pe3ynbTaThl 0cBOeHUS Kypca «Oprannyeckas XUMUsD OTPakaroT |

c(OPMHPOBAHHOCTH MPEACTABICHUN O XMMHYECKHX UCTOYHUKAX €CTECTBCHHO-HAyYHOW KapTHHBI MUPA, POJIA XMMHU B TIO3HAHUU MPHUPOJIBI, B
Pa3BUTHH MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€ (DYHKIIMOHAIbHAS TPAMOTHOCTb, CO3JAaHHAs JJIS PEIICHUS MPAKTHUYECKUX 3a7ad M IKOJIOTHYCCKU
00OCHOBaHHOT'O OTHOULICHHSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpPeJIe;

obecrieunBaeT cucreMy oOecreueHHsi 3HAaHWH, KOTOpas BKJIIOYaeT B ceOs: OCHOBOIIOJIATAIOUINE MOHATUS (XUMHUYECKHH SJIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0YKa aToMa, MOJIEKYNA, BAJIEHTHOCTh, 3JEKTPOOTPULATEIbHOCTh, XMMUYECKas CBsA3b, CTPYKTYpHas (opmyina (pa3BépHyTas H
COKpaméHHas), MOJIb, MOJSIpHAsi Macca, MOJIIPHBIA OOBEM, YIIepOIHBIA CKeleT, (pyHKIHOHAJIbHAS TPyNNa , pajauKall, H30MEpHUs, H30MEpHI,
TOMOJIOTMYECKUN psAll, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOJHBIE M a30TCOAEpIKAIME COCOUHEHHS, MOHOMEp, IIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUM U 3aKOHBI (Teopust (usuueckux pesyapbratoB A. M. bBytinepoBa, 3akOH COXpaHEHHUS MaccChl
BEIIECTB); (OPMaIbHOCTH, CUMBOJIMUYECKUH SI3bIK XMMHU; MUPOBO33PEHUYECKHE 3HAHUS,, 0OOCHOBAHHE B OCHOBE MOHMMAHUS NPUYUH U CUCTEMHOCTH,
JMHAMHYECKOE HalpaBjeHue, (PaKTOIOIrMUECKUE CBEIEHMSI O CBOMCTBAX, COCTABE,

C(i)OpMI/IpOBaHHOCTL YMGHI/If/'I BBIABJIATH XAPAKTCPHBIC IMPHU3HAKU HOH?ITI/H\/JI, COXpPaHATb HX B3aMMOCBA3b, HCIIOJIB30BAaTh 3THU IIOHATHA IIPU
OIMMMCAaHUHU COCTaBa, 10KA3aTCJIbCTBA U IIPOABJICHUS PE3YJIbTATOB,

c(OPMUPOBAHHOCTh YMEHMHM HCHOJIb30BaTh XMUMHUECKYI0 CHMBOJMKY JUI COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHON) GopMyIl, onpeAeaEHHbIX BEIECTB U (PyHIAMEHTAIBHOTO (PU3UYECKOro MPOUCXOXKICHHS, U CO3JaHusl MOJIeNIell MOJIEKYJI BEIECTB,
MTOJIYYEHHBIX JUISl WITIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOT'O COJAEPIKAHMS;

c(OPMUPOBAHHOCTh YMEHUH COXPaHHOCTb TPUHAAJIEKHOCTH M3YyYEHHBIX BEIIECTB IO HX COCTaBy U CTPOCHHUIO K OINpPEACIEHHOMY
KJ1accy/rpynmnam coeuHeHUH (YraeBoJopOIbl, KUCIOPO U a30TCOAEpIKAIINE COSJMHEHNUS, BBICOKOMOJIEKYIISIPHbIE COEIMHEHNS ), TaeT UM Ha3BaHUE 110
cucremarnyeckoir HomeHknatype (MIOITAK), a Taxke mpu TpUNpHBOABHAJIbHbIE HA3BaHUS OCHOBHBIX BELIECTB (3TUJIEH) , MPOIMWJIEH, alleTUIIEH,
STUJICHIJIMKONb, TIMLIEPHUH, (QeHols, (opMaibIerus, aneTaabAerul, MypaBbuHas KHCJIOTa, YKCYCHas KHCJIOTa, OJEMHOBAas KHCJIOTAa, CTEapUHOBAs
KHCJIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUTH0JI03a, TIIHIINH);

CCbOpMI/IpOBaHHOCTB MCTOHOB ONPCACICHUA BUIOB XUMHWYCCKUX CBsI3€l B OIMPECACIICHHBIX COCIUHCHUAX (O)II/IHapHI)Ie n KpaTHBIC);

C(I)OpMI/IpOBaHHOCTB IIPUMCHCHU MMOJIOKEHU TCOPHUU XUMHUYCCKUX BCILICCTB A. M. BYTJ'IepOBa JJIA O0OBSICHEHHS 3aBUCMOCTH CBOMCTB BCIICCTB
OT UX COCTaBa M 3apsaa; 3aKOH COXpaHCHHA MAaCC BCUICCTB;



c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PU3UYECKHE M XMMHYCCKHAE CBOMCTBA TUITUYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB BEIIECTB (METaH, 3TaH, JTWJICH, MPOIMWJICH, amneTuieH, OyramueH-1,3, metmnOyraaues-1,3, OEH30J, METaHOJ, ITAHON, STUJICHIIIHKOID,
TIIMLEPHUH, (EHOJI, alleTalIbJICIH]l, MypPaBbHHAs U YKCYCHAs KHCIOTHI, TJIIOKO3a, KpaxMaJ, IeJUII0J103a, aMUHOYKCYCHAsI KHCIIOTa), WUTFOCTPUPOBATh
TEHETHYECKYIO CBS3b MEXK/1Yy HUMHU YPaBHEHHUSIMH B COOTBETCTBYIOIIEM KpUTEPUIHHOM K03 (PUIIMEHTE C NCTIONB30BAaHUEM CTPYKTYPHBIX (POPMYIL;

cOopMyIHpOBaHHBIE XAPAKTEPUCTUKUA XapaKTEPU30BaTh WCTOYHHUKH YIIIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOAHBINA Ta3, yrois), CIOCOOBI HX
nepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TTepepabOTKH MPOTYyKTOB;

c(OPMHPOBAHHOCTh YMEHHMI NPOBOJUTH PACUYETH MO XMUMHUYECKHM YypaBHEHHSAM (Macca, 00beM, KOJMYECTBO HMCXOJHOTO BEIIECTBA WIIU
COCTOSIHUS MPOAYKTa o M3BECTHOMN Mmacce, o0Bemy, KOJINYECTBY OJIHOT'O u3 HUCXOIHBIX BEILIECTB
WM NIPOJIYKTOB B COCTOSIHUM);

c(OPMHPOBAHHOCTh YMEHHUH BIAJCIOT CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHUS, MPUMEHSIOTCS B XUMHH NPH U3yYCHUU
BEIIECTB M HAy4YHBIX HANpaBICHUN (HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHKE), UCIOIB3YIOT CHCTEMHBIE XUMUYECKUE 3HAHUS IS
IIPUHATUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX COCTOSHMAX, BOIIPOCAX € BELICCTBAMU U UX IIPUMEHEHUS;

c(OPMHUPOBAHHOCTh YMEHHI COONIOIAET MpaBUiIa UCIOIb30BAHUSA XUMHUECKOW MOCYJbl U J1JAOOPaTOPHOIO OO0OPYAOBaHMS, a TAaKKe MpaBUiia
0OpaIIeHus C BEUIECTBAMHU B COOTBETCTBHHU C SHEPTHYHBIMHU PE3yJIbTaTaAMH JIA00OPATOPHBIX XUMHUECKUX IKCIIEPUMEHTOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M MPOBOIUTH XMMUYECKHH SKCIIEPUMEHT (NPEBpAallleHHe BEIIECTB IMPH HArpeBaHUM, MOJTYYCHUE
TUJICHA M M3y4YEHUE HX CBOMCTB, KaueCTBO ONpEAEICHMs BELIECTB, JieHAaTypalus OeIKOB NpU HArpeBaHWHM, I[BETHbIE MEXaHH3Mbl OEIKOB) B
COOTBETCTBUM C OOMICTIPUHATBIMU MeETOJaMU O€30IaCHOCTH INpU HArpeBaHMM BEUIECTB U JIAOOPATOPHBIX MPUOOPOB, MPABUTENBCTBA PE3YJIbTATHI
XMMHYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amicy COOTBETCTBYIOLINX BEIIECTB M (HOPMYITUPOBATh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH TIIATEIbHO aHATU3UPOBATH XUMHUECKYIO HH(OPMAIIHIO, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpelICTBa MaCCOBOM
uHpopmanuu, IHTepHEeT U apyrue);

CdhopmupoBaHHOCTH YMEHUI COOIIOAET MPaBUiIa SKOJIOTHUYECKOTO PYKOBOACTBA B OBITY M TPYIOBOM IE€ATEIHHOCTH B IIENIIX COXPAaHEHUsSI CBOETO
37I0pOBbSl U OKPYXAIOIIEH MPUPOAHOM Cpeabl, OCO3HABATH OMACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OMNPENEIICHHBIX BEHIECTB, MOHUMATH
nokazatenbHbld cMbich [1JIK, moHnmars Ha nmpuMepax METOIbI M MPEJOTBPAILATh UX BPEAHOE BO3/ICUCTBUE HA OPraHU3M YEJIOBEKa. |

JJI O6yanOH_II/IXC}I C OIrpaHUYCHHBIMHU BO3MOKHOCTAMU 3J0POBbs: YMCHUC NPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX IO3HAHUA
MaTCpHAJIbHBIX U SKOJOTMYCCKUX aCIICKTOB;

JUIS CIIENIBIX M CJIA0OBUJISALIMX Y4YalllUXCsl: HAyYUTHCS MCIIONB30BaTh pPEIbepHO-TOUEUHYIO CUCTeMy, oOo3HaueHHYIo JI. bpaiing 3anuceiBaer
bopmyry.



TEMATUYECKOE NJIAHWPOBAHUE

10 KNNACC
Ne HasBaHue paszesioB ¥ TeM IPOrpaMMbl KosmyecTBo 4acoB
n/m Bcero KoHTposibHBIE [IpakTH4ecKue
paboThI paboThI

Pasaen 1. Teope'mqecxue OCHOBBI OpFaHl/IquKOﬁ XUMHUH

1.1 IlpegmeT opraHnuvyeckoil XuMuu. Teopusi npoBeaeHust 3

pesysbTaToB A. M. ByTsiepoBa

BBE€JHWTE 3HAYEHHE

Jl06aBUTb TEKCT

HToro no pasaeny 3

Pasgen 2. YriieBoaopo bl

2.1 IlpenesibHbIE YIa€BOAOPOAbl — aJIKaHbI 2 BBeAUTe 3HAaUEHHe

2.2 HemnpepeJsibHble yIJIeBOAOPOABL: A/IKEHB], aJIKalJUeHb], 6 BBeJUTE 3HAYeHUe
aJIKUHBI.

2.3 ApomMaTtuyeckue yrjieBoJ0pO/bl 2 BBeAUTEe 3HAUEHHe

2.4 llpypojHble UCTOYHUKHU yIJIEBOJOPOJOB U UX 3 1
nepepaboTka

J106aBUTH TEKCT
13
Pasgen 3. Kuciopoacoaepxkaumue opraHmyecKue coeJUHEeHUs

HToro no pasaeny

3.1 Cnuptsl PeHon 3  BBeJUTE 3HaYEeHHUEe

3.2 Anbgeruanl. Kap6oHoBbIe KUCAOTHI. CI0XKHBIE 7 BBeAUTE 3HAaUEHHE
3dupsnl

3.3  YrieBojbl 3 1

J106aBUTB TEKCT
HToro no paszeny 13

Pa3gen 4. A3oTcoaepxauye opraHuyecKve coeJuHEeHUs

BBeauTe 3HaYeHue [[]]

BBeauTe 3HaYeHue [[]]

1 [[1]

BBeauTe 3HaYeHue [[]]
BBeauTe 3HaYeHue [[]]

BBeuTe 3HavyeHue [[]]

1 [

BBeauTe 3HaYeHue [[]]

JieKTpoHHbIE (LIUPPOBbBIE)
06pa3oBaTesIbHbIE PECYPChI



Ne HasBaHue pa3zesioB ¥ TeM NIPOrpaMMbl
n/mo

4.1 AMHHBI. AMUHOKHUCJIOTHL beaku

Jl06aBUTH TEKCT

HToro no pasgeny

Pa3zzen 5. BeicokoMoJ1eKyJ/IApHbIE COeAUHEHU S
5.1 Ilnactmacchl. Kayyyku. BosiokHa

J106aBUTH TEKCT

HToro no pasgeny

Jlo6aBUTH MOAYJIb

Jlo6aBUTH paszen

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

NOYPOYHOE MIAHUPOBAHUE

10 KNNACC

Ne Tema ypoka
n/n

1 Hpegme’r OpFaHquCKOﬁ XHUMHUH, €€ COCTaB, pa3BUTHE U

3Ha4YeHHue

2 Teopusa A. M. ByTJiepoBa, ee 0CHOBHbIE I10JI0KEHU

3 [IpeacTaBieHue 0 KaacCuUKALIMU BEILECTB.

HoMeHk/1aTypa (cucTeMaTH4YecKasi) ¥ TPUBHUAJIbHbIE

Ha3BaHUS YKAa3aHHbIX BEL[eCTB
Bxo/iHasi KOHTPOJIbHAsI paboTa

5 AJIKaHBI: COCTaB U CTpoOeHHue, rOMOJIOTUYEeCKUH paa

KosimyecTBO 4acoB

Bcero KoHTpoJibHBIE
paboThl

[IpakTHUyeckue
paboThl

JdyiekTpoHHbIE (UPPOBLIE)
ob6pa3oBaTesIbHbIE PECYPChI

3 BBeJUTE 3HAUYEHUEe BBeAUTe 3HauYeHUe [[]]

2 BBeJUTe 3HAaUEeHUEe BBeJUTe 3HaueHue [[]]

34 2

KosimyecTBo 4yacos

Bcero KoHTpoJibHBIE
paboThl

MeTaH 4 3TaH — HpOCTePJIHIPIe npeacrtaBuTe/IM aJIKAHOB

6 AJIKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA

[IpakTHUYecKkue
paboThl

Jarta JJIeKTpOHHbIE IUPPOBbIE
M3y4yeHUs1 06pa3oBaTesIbHbIE PECYPCHI



10

11
12
13

14

15

16

17

18
19

20
21

22

Tema ypoka

JTHJIEH ¥ IPONUJIEH — NPOCTeHIINe IpeCTaBUTeNN
aJIKEHOB

[IpakTuyeckas paborta N2 1. «[losryueHue 3TU/IEHBI U
U3y4eHue ero CBOMCTBa»

Ankanuensl. bytaguen-1,3 u MmeTun6yTtaaueH-1,3.
[loslyyeHHe CUHTETHUYECKOT0 Kay4yKa U Pe3UHbI

AJIKMHBI: COCTaB U 0COOEHHOCTH HAarpy3KH,
rOMOJIOTUYECKUH psAl. ALleTU/IeH — NPOCTEeULIUN
npeJ/iCTaBUTE/b aJIKUHOB

BbluKc/IeHUS 110 ypaBHEHUIO XUMUYECKOTO peXXuMa
ApeHbl: 6eH30.1 U Tos1y0J1. TOKCUYHbIEe apeHbl

'eHeTH4YecKas CBSI3b yrjieBoaopoaoB, IpUMEHAEMAA K
pa3/JIM9YHbIM KJlaCCaM

[IpupoiHbIe HCTOYHUKH YTJIEBOJOPOJO0B: NPHUPOIHBIN

ras v nonyTHble HeQTsAHbIE ra3bl, HeQThb U NPOAYKTHI ee

nepepaboTKHU.
[TpupoaHbIe UCTOYHUKH YTJIEBOIOPOAOB: MPUPOHBIH

ra3 v NOMnyTHbIE He(l)THHbIe ra3bnl, He(l)Tb U NIPOAYKTHI €€

nepepaboTKHU.
KoHnTposibHas paboTa 1 no paszeny «YraeBogopo/ibl»

[IpesesibHbIE OJHOATOMHBIE CIIMPThI: METAHOJI U
3TaHoJI. BogoposHas cBA3b

MHoroaToMHbIE CIIUPThbI: 9TUJIEHTJINKOJIb U TJIMLEPHUH.

deHout: CTpOEHHUE MOJIEKY I, q)HBquCKI/Ie N XUMHU4YECKHUE

CBOMCTBA, IPUMEHEHHUE.
Anbperuabl: popManbaeruj v aleTaabAeru. AlieToH

OﬂHOOCHOBHbIe IpeaejibHbie Kap6OHOBbIe KHCJIOTBI:
MypaBbHHadA U YKCYCHasd.

[IpakTHyeckas paboTta N2 2. «CBoiicTBa pacTBopa

KosimyecTBO 4acoB

Bcero KoHTpoJsibHBIE
paboThl

[IpakTHU4YecKkue
paboThl

Jata JyieKTpoHHbIE [UPPOBbIE
u3ydyeHUss o6pasoBaTesbHble PeCypChI



Ne Tema ypoka KosinyecTBOo 4acoB Jata JyieKTpoHHbIE [UPPOBbIE

n/m Bcero KouTposbHble IIpakTuyeckne H3ydeHU:A o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
YKCYCHOM KHCJIOTBI»
23 CreaprHOBas U 0OJIEMHOBAs KUCJIOTHI, KaK 1
NpeACTaBUTEJM BbICIIMX KAPOOHOBBIX KUCJIOT.
24  Mblsia Kak BbICLIAas COJIb KAPOOHOBBIX KHUCJIOT, UX 1
Molollee JeCTBUe
25 CnoxxHble 3UpPbI KaK NPOU3BO/HbIE KAPOOHOBBIX 1
KUCJIOT. (M pOIN3 C/I0KHBIX 3QUPOB
26 Kupbl: TUAPOIN3, IPUMEHEHUE, 6MOJIOTHYECKas POJIb 1
CUJIBI.
27 YryaeBojpbl: COCTaB, KJaccudukanusa. Baxxnemue 1
npeACTaBUTEJIN: [JII0K03a, PPYyKTO3a, caxapo3a.
28 KpaxMaJs U 1eJi10J103a Kak IPpUpOAHbIe NT0JIMMepPbI 1
29 KoHTpoJibHas paboTa 1no paszeny 1 1

«Kucnopoacoaep:xaliye opraHu4ecKue coeIMHEeHUSI»
30 AMUHBI: METUJIAMUH U aHUJIVH.

31 AMMHOKHCJIOTBI Kak aMPpOTepHble OpraHuvYecKue
CoeIMHEHMUS, UX OHOJIoruyecKoe 3HadyeHue. [lenTu bl

32 DBesiku Kak HaTypaJibHble BBICOKOMOJIEKYJIIPHbIE 1
coeITMHEeHHUd

33 OcHOBHBIE IOHATUSA XMMUHU BBICOKOMOJIEKYJISIPHBIX 1
coeITMHEeHHUH

34 [pomerKyTouyHasa atTectauma ( KOHTposbHasA paboTa B
BMAe Tecta

34 OcHOBHBbIE METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISPHBIX 1
coeguHeHUH. [lnacTmaccel, Kaydyyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 2



