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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHUU Ha ypOBHE cpeaHero odmero oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOOBaHUN K pe3ylbTaTaM OCBOSHUS (efepaibHOl 00pa30BaTEIBHON TPOrpaMMBbI CPEIHETO
obmero obpazoBanus (POIl COO), mpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTtangapte COO, c¢ yuérom Konuenumu npenogaBaHus yueOHOTO IMpenMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yIUX OCHOBHbBIE
o0Opa3oBaTenbHbIe MPOTPAMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJX0/10B K pa3paboTKe MporpamMMbl 10 XUMHH, K ONPEICNICHHIO OOIIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHA O0YYAIOIINXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMHUs IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWIM KoHIenTyaiabHble mosioxkeHus ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJied, COJepKaHusl, pe3yabTaToB O0y4eHHUs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe — oOpa3oBaHWE,  IOJIydaeMOe€  BBITYCKHHKaMH  00mieoOpa3oBaTebHOM
OpTaHU3aIlH, SBISIETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPLIAIOIIUM
ATAriOM peau3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM yPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHCTEME XHUMHUYECKOro O00pa30BaHMsA. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKKE HKOJIOTUICCKU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO M MPUPOAHON cpeae. Peanmsyercs xumudeckoe
oOpa3oBaHHe OOYYaIOIIUXCS HA yPOBHE CpelHEro oOIIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEEIICHBI B IPOrpaMMe M0 XUMHUH C
yuéToM cnienn(UKu HAyKH XUMHHU, € 3HAYCHUS B MO3HAHUH MPHPOJBI U B MATEPHAIBHON >KU3HU
o0ImIecTBa, a Takke C y4éTOM OOImMX [elNed W TPUHIUIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT ocoOyl0 poJib B COBPEMEHHOMH
[IUBWIIN3ALMN, B CO3JIaHMHM HOBOHM 0a3bl MaTepHadbHONH KyiabTypbl. OHa BHOCHT CBOW BKJIAX B
(dbopMHpOBaHKE PAIIMOHATFHOTO HAyYHOTO MBIIUICHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY>KalollleM MHpe Kak O €IMHCTBE MPUPOABI U YeJIOBeKa, KOTOpoe (OpMHUpPYETCS B XHMHUHU Ha
OCHOBE ITOHMMaHUS BEIIECTBEHHOI0 COCTaBa OKPY’KAIOLIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSIMHU IIPUMEHEHUSI.

TecHo B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHsS CTajla HEOThEMIIEMOM
YaCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOUMBIM YCIOBHEM YCIIEHIHOTO TPYJa U MKHU3HU KaXJIOT0 YiIeHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka CO3HMJaTesIbHas, KaK HayKa BBICOKMX TEXHOJIOTHl
HarpaBJIeHa Ha pelIeHUE TI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPTreTUIECKOH, MUIIEBOH, IKOJIOTHUECKONW OE30MAaCHOCTH U OXPaHBI 370POBBSI.

B cootBercTBUM ¢ OOIMMH LENSIMH M HOPUHIMUIIAMU CpeIHEro oomiero oOpa3oBaHUS
cogepxxanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypoBEHb M3YUEHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO TIOATOTOBKY OOYYarOIIUXCS, HEOOXOAUMYIO WM IS
BBIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, YCIENIHOTO BKIIOYEHHUS B JKHU3Hb COLMYMAa,
MPOAOIDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XMMHUEH.

Cocrapnsromumu peameTa « XUMEs SBISIOTCS 06a30Bble Kypchl — « OpraHudeckasi XUuMHUs
n «OO0m1ast 1 HeOpraHW4YeCcKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPYKAHHS KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHWN 10 HEOPTaHWYECKOW XMMUU (C BKIOYEHHEM 3HAHUM M3



oOmelt XMMUM) U OpraHndecko xuMun. GopMHUpOBaHUE JAHHOW CHCTEMBl 3HAHHWH MPU M3YUYCHUH
npeaMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIrO MHOT00Opa3Hs BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi kKypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas
XuMus» chopMHpoBaHa B MporpaMMe MO XMMHHU HAa OCHOBE CHUCTEMHOIO IMOAX0/la K H3yYEHHUIO
yuyeOHOro Marepuaja U OOyCJIOBJICHAa HCTOPHMYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYEeCKOM XUMHM BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOM TEOPHM CTPOCHHUS OPraHMYECKUX COCIMHEHUU, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX IPEICTAaBICHUM O CTPOCHUHU BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAIOTCS B PA3BUTHM — OT YIJIEBOJIOPOJOB O
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XHMHHU IOJIy4aroT
pa3BuTtHe CQOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0O0IIEero oO0pa3oBaHUsS IE€pPBOHAYAIBHBIC
MIPEJICTABICHUS] O XMMHUYECKON CBsI3U, KJIacCU(UKALMOHHBIX IMPHU3HAKAaX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKUH.

[lon HOBBIM yrjiom 3peHusl B mpeamere «XuMHsS» 0a30BOro ypOBHS paccMaTpUBaeTcCs
M3YYEHHBII Ha YypOBHE OCHOBHOTO OOIIEro o0O0pa30BaHUS TEOPETUYECKUH MaTepual u
(dakToNornuecKue CBEICHUS O BEIIECTBAX M XMUMHUECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce
«O0masi U HeopraHuveckas XUMHs» OOYYarolIMMCsl MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HAYEHHUE MEPUOJUYECKOr0 3aKOHA € O0IIETEOPETUYECKUX U METOI0JIOTMUECKUX MMO3ULIUH, II1y0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bSICHSIOMEH 1
[IPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUH, & TaKXKE O XMMHUYECKHX pPEaKLHUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercds B Kypcax 10 wm 11 KkiaccoB 3iaeMEHTaMM — COAEpXKaHMS, HMEIOIUMU
KYJIbTYPOJIOTHUYECKM M TPUKIAJAHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBA3M XHMHMHM C JPYTMMH HayKamMH, pacKpbIBalOT €€ pojb B [O3HABAaTEIbHOU H
MIPAKTUYECKON JESITEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHS K IIpOLECCY
TBOpPUYECTBAa B O0JIACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMHUU, ITOMOTAIOT BBITYCKHUKY
OPMEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJEeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MH(OPMAIMIO U MPUMEHATh €€ Ui TOINOJHEHUs 3HAHWH, peleHus
VMHTEJUIEKTYAJIBHBIX M 3KCHEPUMEHTAIBHBIX HCCIIENIOBATEIbCKUX 3a4ad. B 1enoMm coaep:kaHue
yueOHOro npeamera «XUMHS» JAHHOTO YPOBHS W3Y4YEHMs] OPHEHTHPOBAHO Ha (OPMUPOBAHUE Yy
00y4JaroImuxcss MHUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMaHUs (uiaocodckux uaed, Takux Kak:
MaTepHallbHOE €IMHCTBO HEOPraHWYECKOT0 U OPraHMYecKoro Mupa, 0O0yCIOBIEHHOCTb CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHEM, ITO3HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM DKCIIEPUMEHTA U
pelleHns MPOTUBOPEUMH MEXJIy HOBBIMH (aKTaMd U TEOPETUUYECKUMH MPEIOChUIKaMH,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM SKOJIOTHYECKUX MpoOjeM, a Takxke HpobieM cOepexeHHs
JHEPreTUYECKUX PECYPCOB, ChIPHs, CO3AAHMsI HOBBIX TEXHOJIIOTHHA U MaTEPUAsIOB.

B nnane perienust 3a1ay BOCIIUTAHUS, Pa3BUTHS U COLUAIM3AIMU 00YYaIOIIUXCsl PUHSATHIE
MIPOrpaMMONl MO XMMHHM TOAXOJbl K OIPENEICHUIO COACPKAaHMWA W TOCTPOCHUS IpeaMera
npeaycMaTpuBaloT (HOPMHUPOBAHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeMcTBUH, UMeromux 0azoBoe
3HAa4YeHHUE JJIs1 Pa3JInYHbIX BUJOB JIEATEIBHOCTH: peIIeHUs IpobieM, oUCKa, aHau3a U 00paboTKU
nH(popMaluK, HEOOXOAUMBIX Ui MPUOOPETEHUsS OIbITa MPAKTHYECKOM M HCCIIe0BaTeNbCKON
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUU XUMUHU.



B nmpakTtuke npenogaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, TaK U Ha
YpOBHE cpemHero oO0miero o0pa3oBaHUs, MPH ONPEACICHUN COACPKATEIHHOW XapaKTePUCTUKU
nenedl UM3ydeHus TIpeaMeTa HalpaBJICHUEM IEPBOCTENEHHOW 3HAYMMOCTU TPATUILIMOHHO
npu3Haéress  (GOpMUpPOBAaHME OCHOB XUMHUYECKOW HayKd Kak o0JIacTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOMN NESTEILHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJabTypbl. C METOJWYECKOW TOUKHM 3PEHHS TAKOM MOJIXOJ K ONPEICICHHUIO Ieleil HU3ydeHUs
MpeAMETa SIBJISETCS BIIOJHE ONPaBIaHHbBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJABHBIMHM LEISIMH H3Y4YeHHs IpeaMera «XHUMHUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sIBASITOTCS:

e (dopmupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWH Kak BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBble MOHSITHS,
(dyHIIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS,

e (opmupoBaHue M pa3BUTHE TPEICTABICHUN O HAYYHBIX METOJAaX IO3HAHHS BEIICCTB U
XUMHUYECKHUX PEaKui, HEOOXOAUMBIX Uil MpUOOpPETeHHs] YMEHUW OPHEHTHPOBATHCA B
MHUpE BEIIECTB M XMMHUYECKUX SIBICHHUM, UMEIOIIUX MECTO B MPHUPOJ]E, B MPAKTUYECKOU U
MIOBCEIHEBHOMN JKU3HH;

e pa3BUTHE YMEHHUI U CIIOCOOOB AESITENbHOCTH, CBI3aHHBIX ¢ HAOIIOJeHHEM U 00BICHEHUEM
XUMHYECKOTO OJKCIICPUMEHTa, COOJIFOJICHHEM TIpaBHJ O€30MacHOro OOpamieHus ¢
BEILIECTBAMH.

Hapsiny ¢ stum, conepskaTenbHas XapaKTEepUCTUKa IIeNield W 3aJay M3Y4YeHHs IpeaMmeTa B
porpaMMe Mo XMMHH YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero odmiero oopasoBanus. CeroqHs B MPENoJaBaHUU XUMHUHU B OOJbBIINCH CTEIICHU
OTIAETCSI IPEATIOYTCHHE MPAKTUICCKOM KOMIIOHEHTE COJICp KaHUs O0yUCHHS, OPHCHTHPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHUKA 00111€00pa30BaTeIbHOI OpraHu3aluy, BIaICIoNero He HabopoM 3HAHUIA,
a (pyHKUIMOHABHON T'PaMOTHOCTBIO, TO €CTh CMOCO0aMHU M YMEHHSIMH aKTHBHOTO TONyYEHHS
3HaHUH ¥ MPUMEHEHUS UX B peabHOM KU3HU ISl pEIICHUS] TPAKTUYECKHUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpH U3yueHUU npeameTa «XuMus» JOMUHHUPYIOIee 3HAUCHHE TPUOOPETAIOT
TaKue LeH U 33J]a4i, KaK:

ajanTtanys 00yJarmuXcs K YCIOBUSAM AUHAMUYHO Pa3BUBAIOILIETOCS MUpa, (HOpMHUpOBaHHE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0OOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIILHOMY TPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

(dbopMupoBaHHEe Yy 00YJAIOIINXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETESHIIHI ), UMEIOIIUX
YHUBEpPCAIbHOE 3HAYCHHUE JJIs PA3JIUYHBIX BHUAOB JEATETLHOCTH: PEIICHUS MpoOJeM, TOHCKa,
aHanu3a u 00pabOTKU HHQOpMaNUU, HEOOXOIUMBIX JIsI TPHUOOPETEHHUS OMbITa JEATEIHHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHMM XUMHUHU, a TaKXKe s OLEHKU C TO3UIMI
IKOJIOTHUECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB W XUMHYECKHX IPOIECCOB Ha
OpraHU3M YeJIOBEKa U MIPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE 3HAHHWS MO0 XHMHU B
COOTBETCTBUM C >KM3HEHHBIMHU TMOTPEOHOCTSMHU, HCIIONH30BATh COBPEMEHHBIE WH(GOPMAIMOHHBIE
TEXHOJIOTHH [IJISl TIOWCKA U aHAIM3a y4eOHOW W HAyYHO-TIOMYJISIPHOM WH(OpMAIMA XUMHYECKOTO
COJICpPIKAHUS;



(dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOT'O MBIIIICHHUS,
HaOII01aTEIPHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOAUMBI, B YaACTHOCTH,
MIPY IJITAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCHHUTaHHE Y 00ydJaromuxcsl yOekIEHHOCTU B TYMaHHUCTUYECKON HalpaBIE€HHOCTU XMMHUH,
e€ BaXHOH poJIM B pEIICHUWU TI00AIbHBIX MPOOJIEM paIMOHAIBLHOTO MPHUPOAONOIBL30BAHNUS,
MOMOJIHEHUSI SHEPIeTUUECKUX PECypCOB M COXpaHEHHUsT MPHUPOAHOTO PABHOBECUS, OCO3HAHUS
HEO0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaK:Ke MPHOOPETECHUS
OTbITa HMCIOJb30BAHUS MOJYYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalUAX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB NPEIAMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE PEMETHD.

OO0111ee 4nciIo 4YacoB, OTBEIEHHBIX AJI U3YUYEHUsI XUMHUH, HAa 0a30BOM YPOBHE CPEIHETrO
obmero oopazoBanwusi, coctabisier 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hexenro), B 11 kmacce —
34 gaca (1 gac B HezemIo).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMHH

[Ipenmer opranmdeckoil XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTUE W 3HAUYECHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHenunit A. M. byrneposa, eé
OCHOBHbIE TOJ0XeHUsA. CTpyKTypHbIe (POpPMYJIbI OpraHUYecKUX BemiecTB. ['omomorus, usomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o KiacCU(pUKAUMU OpPraHUYECKUX BellecTB. HoMeHkaTypa OopraHudecKux
COEIMHEHMH (cucTeMaTHuecKas) U TpUBUAIbHbIE Ha3BaHUS BA)KHEHIIMX MpeJICTaBUTEIEH KiIaccoB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALEHUI: O3HAKOMIIEHUE C
o0Opa3llaMu OpPraHUYECKUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEILECTB, HAOJIO/IEHNE U ONMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB I10 MPEBPALLEHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. Meran u 3TaH — MpocTeumme
MIPE/ICTAaBUTENN ANKAHOB: (pU3MUECKHE U XUMUYECKHE CBOMCTBA (peaklMy 3aMEIIeHUs U TOpEeHus),
HaXO0XJIEHNE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUI pPsil. DTUIEH U NPONWIEH — NPOCTEHIINE
MPE/ICTaBUTENIN AJIKEHOB: (U3NYECKHEe M XHMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allNN ), TOTYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetwiOyranueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKUE
cBOMCTBa (peakuus noauMepuszanun). [lomyuyeHre CHHTETHYECKOT0 KaydyKa 1 Pe3UHBI.



AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHH Psi. ATIETHUICH — MPOCTEHIIIHIA
NPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOCHHE, (U3MUYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIMH, TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, ¢u3MUECKMEe M XHUMHUYECKHE CBOWMCTBa (peakuuu
raJIOTEHUPOBAHUSA W HUTPOBaHUS), IOJy4Y€HUE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuyeckue c8OUCMBA (peaKyuu 2an02eHUposanus U HUMPOBAHUS), NOTYYEHUe U
npumenenue. TokcHMYHOCT  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOJAMHU,
MIPUHAUICKALMMH K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHHUKHU YTIIeBOJAOpOOB. llpuponHblii ra3 u momyTHble HEPTSHbIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOsl nepepadboTku He(TH: Meperonka, KPeKHHT (TEPMUYECKUH,
KaTaJIMTHIeCKui ), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHH OCTH
u B ObITy. KaMeHHBI yrosib U MPOJYKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB UM MX IPEBPALICHUN: O3HAKOMIJIEHHE C
o0pa3naMu IuIacTMacc, KaydyyKoB W pe3uHbl, kouiekuuu «Hedts» n «Yromby, MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB U TalOT€HONPOU3BOAHBIX, IPOBEACHUE NPAKTUYECKOW pabOTHI:
MOJIyYEHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3amaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO

BELIECTBA UJIU IPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoacoaepaxamme oprannyeckne CoeiHHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TAHOJ: CTpPOEHHe, (GU3NYECKUE WU
XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU METajUlaMH, TajlOT€HOBOJOPOAAMU, TOpPEHHE),
npuMeHeHue. BogopoiHeie cBsi3u Mexay MOJIEKyJIaMH CIIUPTOB. JeficTBUE MeTaHOJa M 3TaHOJIA Ha
OpPraHM3M YeJIOBEKa.

MHoOroaToMHble CIUPTHIL. ODTWICHIVIMKOJIb M IJIMLEPUH: CTpOEHHUe, (U3NYEeCKHe U
XMMHUYECKHUE CBOMCTBA (B3aMMOJAEHMCTBHE CO IIEIOYHBIMH METa/lllaMU, KaueCTBEHHAs peaklMs Ha
MHOroaTOMHble cnupThl). JlelicTBue Ha opraHu3M uejoBeka. [IpumMeHeHHMe TIULEpPUHA U
STHJIECHIJINKOJIS.

®deHou: CTpOeHHE MOJIEKYJbl, (U3NYECKHEe U XUMUYeCKHe cBoMcTBa. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U Kemowusi. DopMmaliblieTH, aleTalbIeTui: CTpoeHue, (QU3NYECKue u
XMMUYECKHE CBOMCTBA (peakiMM OKHUCIEHHs M BOCCTAHOBJIEHMS, KaueCTBEHHbBIC pEaKIH),
[IOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpEJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIOTBHI:
CTpOoeHHEe, (PU3NYECKUE U XMMHUYECKHE CBOICTBa (CBOWCTBA, 00IIME Ul Kacca KUCIOT, peakuus
TepuUKaMK), ModydeHHue | npuMeHeHue. CTeapuHOBass U OJEUHOBAas KHUCIOTHI Kak
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JCHCTBHE.

Crnoxuble 3upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(UPOB.
Kupsl. I'ngponus xxupos. [Ipumenenune xupoB. buonorndeckas poiib KUpPOB.

VYrneBoasl: cocTaB, Kiaccu(ukanus yrieBofoB (MOHO-, IM- U MoJucaxapuibl). [roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbI, (pU3MYecKHe W XHUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcugoMm Meau(ll), okucienrne aMMuadHbIM pacTBOPOM OKCHJIA



cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXKIECHUE B TPHUPOJE, NPUMEHEHHE,
ounonorudeckas poib. GotocunTes. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemmono3a kak TpUpojHbIe MmoiuMepbl. CTpoeHHe KpaxMmalia U IIeJUTFOJIO3HI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

DKClepUMEHTAIbHBIE METOJbl HW3YyYEHHUs BEUIECTB M MX [PEBPALICHHUI: MpOBEACHUE,
HaOIII0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUSCTBEHHBIC PEaAKIIHH
OJIHOATOMHBIX CHHMPTOB (OKUCIEHHE OJTaHoia okcuaoM Meau(ll)), MHOroaToMHbBIX CHOUPTOB
(B3ammojerictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), ampnerngoB (OKucIeHWE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpoxcuaom meau(ll), B3aumoaeicTBHe Kpaxmajia ¢ HOJOM),
MIPOBE/ICHUE MPAKTHYECKONW PabOThI: CBOMCTBA pAaCTBOPA YKCYCHOU KHCIIOTHI.

Pacuérnsle 3anaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakuuu (Maccol, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIECTBA WU MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WITU TPOJAYKTOB PEaKIIHH).

A3oTcozepikamye OpraHundaecKue COeTMHEHHS.

AMUHOKHUCIOTHL Kak aMOTepHbIe OpraHnyeckue coenuHeHus. dOuznueckne U XMMHYECKHE
CBOMCTBA AaMHHOKHCIOT (HAa TpuUMepe ThuluHa). buojmormyeckoe 3HAUYEHHE AMHUHOKHUCIOT.
IlenTunaer.

benku kak TpHUPOJHBIE BBHICOKOMOJICKYJSIPDHBIE COCAMHCHHS. llepBHuHasi, BTOpHYHAS W
TpeTUYHAsE CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THUIPOJIU3, JCHATYpaIHs,
KaueCTBEHHbBIC PEAKIMH Ha OCIKH.

DKClepUMEHTAIbHBIE METOAbl M3YYEeHHS BEIIECTB W WX TMpPEeBpalleHU: HaONIoJeHHE U
OIMCaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalHus OCIIKOB IIPH HATPEBAHUU, IBETHHIC PEAKITUU
OEJKOB.

BbicokomosiekyisipHble coeJUHeHUs

OcHOBHbBIE TIOHSITUSI XHWMHU BBICOKOMOJIEKYJISPHBIX COCAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPU3AIINH, CPEIHsISI MOJIEKy sipHast Macca. OCHOBHBIE METOIBI
CUHTE3a BRICOKOMOJICKYJIIPHBIX COSTUHCHHIA — TIOJTMMEPU3AIIHS U TTOJTUKOHICHCAITHS.

DKCTepUMEHTAIbHBIE METOAbl M3Y4YeHMsI BEIIECTB M HMX MPEBPAILCHUI: O3HAKOMIIEHHE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeAMETHBIX CBsI3€d MpU U3ydeHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHITHH, TaKk u
MOHATHM, SBISIOMUXCS CUCTEMHBIMU JJIS1 OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHamM3, CUHTE3, Kiaccu(uKamus, IMEePUOAUYHOCTh, HAOIIONEHUE, W3MEpEeHHe, JKCIIEPHUMEHT,
MOJIETTUPOBaHUE.

®duzuka: MaTepus, YHEPIHsi, Macca, aToM, JJIEKTPOH, MOJIEKYJla, YHEPIeTUYECKUN YPOBEHb,
BEIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHUE BEIIeCTBA, (DM3MUCCKHE BETMYWHBI M SIUHHIIBI X
U3MEpeHUsI.

buonorus: xinerka, opranusMm, Ouochepa, oOMEH BellecTB B oOpranmsMme, (poTocuHTe3,
OMOJIOTMYECKH aKTUBHBIE BelIecTBa (OETIKHU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadus: MUHEpaITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.



TexHoorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMWMTaHWA, MOIOIIUC CPEACTBA,
JICKApCTBCHHBIC U KOCMCTHUYCCKHUC MpCraparbl, MaTCprUajibl U3 UCKYCCTBCHHBIX U CUHTCTUUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, wu30TOmBI. DJIEKTpOHHas 000J0YKa.
DHepreTHYecKue ypoOBHH, MOAYPOBHH. ATOMHbIC opOuTanu, S-, pP-, d- ameMeHThl. OCOOCHHOCTH
pacnpesiesieHusl IEKTPOHOB 110 OpOMTANsM B aTOMAax 3JIEMEHTOB IEPBBIX YETBIPEX IMEPUOJIOB.
DneKTpoHHass KOHPUTYpAILHUS AaTOMOB.

[lepmonnueckuit 3akoH u Ilepumoanueckas cucrema xumuueckux i3nementos /I WM.
MeneneeBa. CBsA3b IEpUOANMUECKOr0 3aKoHa U lleproanyueckoi cucTeMbl XUMHUYECKUX AJIEMEHTOB
J. U. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPyMIam u
nepuoiaM. 3HaueHUe NePUOJUUYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKas CBsi3b. BuIpl XuMuYeckoil CBsi3u (KOBaJCHTHAs
HETOJISIpHAsT U TOJIApHAas, WOHHAs, MeTaUuIMdeckas). MexaHu3mbl 00pa3oBaHHUS KOBAJICHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpPHBIN). Bomopomnas cBsi3b. BaaeHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKHX PEMIETOK. 3aBUCHUMOCTH CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[lonsiTue o aucnepcHbIx cucTemax. VICTMHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBas A0is
BEILIECTBA B pacTBOPE.

Krnaccudukanus Heoprannueckux coequHeHuil. HomeHknaTypa HeopraHM4ecKHX BEIIECTB.
['eneTnveckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIaCCaAM.

Xumuyeckas peaknus. Krnaccudukamuss XMMHUYECKUX pEaKIHi B HEOPraHUYECKOW W
OpraHUYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALLICHUS
SHEPTUH MPU XUMUYECKUX PEAKITUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3lIM4YHBIX (akTopoB. OOpaTUMble peaKIMHU.
Xumnueckoe paBHoBecue. DakTopbl, BIMUAIOIME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHS.
[Tpunanun Jle [larense.

OnexTponauTnyeckas aucconuanus. CuibHble W ciadble 37aeKTpoiuThl. Cpena BOJIHBIX
PacTBOPOB BEILIECTB: KUCTas, HEUTpalibHas, IIeJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEepUMEHTAIbHBIE METOAbl H3y4Y€HHUs BEIIECTB M HX MPEBPAILCHUI: JIE€MOHCTpalus
tabmuny «Ilepuogmdeckass cucrema xummuueckux osiaemMeHToB JI. WM. MennpeneeBa», u3ydeHue
MoJieNel KPUCTAJUIMUECKHUX pEWETOK, HaOMIoJAeHHe W ONHCAaHHE JIEMOHCTPAI[MOHHBIX U
1abopaTOpHBIX OMBITOB (pa3loKeHHWE TMEepOKCHIa BOAOpPOJa B TPUCYTCTBHH KaTalld3aTopa,
ONpeJelIeHUE Cpebl PACTBOPOB BEIIECTB C MOMOILIBIO YHUBEPCAJIBHOTO HWHJMKATOpa, PEeaKluu
MOHHOTO OOMeEHa), NPOBEACHHE NPAKTHUECKON paboThl «BnusHHe pa3nuyHBIX (QaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKIIUN.



Pacuérhrle 3amaun.

Pacuérel 110 ypaBHEHUSIM XMMHUYECKUX PEAKLMM, B TOM YUCIE TEPMOXMMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATUS «MACCOBAs IOJISI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnbl. [lonoxxenune HemeramnoB B Ilepuoauyueckoil cucTeMe XMMUUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpoeHHsI aroMoB. Dusnmueckue CBONCTBa HEMETAJUIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHoB, cepbl, a3ora, ¢ocdopa,
yriiepojia U KpeMHUS) U UX COSIUHEHUN (OKCHIOB, KUCIOPOICOCPKAIIMX KHUCIOT, BOAOPOIHBIX
COCIMHCHHIN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Mertael. [lonoxenue metaiuioB B [lepuonuueckoit cucteMe xuMudeckux anementos 1. U.
MenpneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX O00JIOYEK aTroMoB MeTauioB. OOmme
¢usnueckue cpoiicTBa MeTawioB. CIiaBpl METAUIOB. DJEKTPOXMMHUYECKUN DSl HaNpsHKEHUH
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BaXXHEUIIUX META/UIOB (HATPUM, KaldWi, KaJlblUi, MAarHHi,
ATFOMUHHM, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [I[puMenenue MeTamuioB B ObITY U TEXHUKE.

DKCIEePUMEHTAIBHBIE METO/IBI U3yUEHHUS BEIIECTB M UX MPEBPAIICHUI: U3yUYeHUE KOJUICKIIUU
«MerTaJbl U CIUIaBbl», 00Pa3I[0B HEMETAIIJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4, HAOI0IeHNE
U OIKMCAaHHWE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX ONBITOB (B3aWMOACHCTBHE THIAPOKCHIA
QATFOMUHHUSI C PACTBOPAMH KHUCJIOT U IIEI0UYeH, KaYECTBEHHBIE PEaKIIM1 Ha KATHOHBI METAJLJIOB).

Pacuérnnie 3a1aum.

Pacuérel maccel BemecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB, pacuéThl Macchl (00BbEMa, KOIMUYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUH, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KH3Hb

Ponp xumum B 00eCTIEUEHHH KOJIOTHYECKOM, SHEPTeTHYECKON M MHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauIuHEL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB MU XUMHUUECKUX PEAKIIHil.

[IpencraBiennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHs BAKHEUIITUX
BEIIECTR.

UenoBek B MHUpE BEIIECTB M MaTEpPUAJOB: BAXKHEHUIIME CTPOUTENBHBIE MaTEpPHUAIbI,
KOHCTPYKLMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuanbl s 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMUd W 3I0pPOBbE YEJIIOBEKA: IMPaBWIA HCMOJb30BAHUS JIEKAPCTBEHHBIX IPENAPATOB,
npaBujia 6€30MacHOr0 MUCTIOIb30BaHUS IPEMapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXIpeIMETHBIX CBSI3eH MpU M3y4eHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacCce OCYIIECTBISICTCS Yepe3 MUCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK U
TTOHSATUH, SBIISIONIMXCS CUCTEMHBIMU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHsI, aHATU3,
CHUHTE3, Kiaccu(ukamnus, TMepPHOJUYHOCTh, HAONIOEHHE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
W3MEpEHHUE, SIBJICHUE.



®dusnka: marepus, SHEprus, Macca, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHUYECKH YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTtHoe
COCTOSIHUE BEIECTBA, PU3NUECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorusi: kierka, oOpraHusM, 53KocucTeMa, Ouocdepa, Makpo- U MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTAEMBbIE, TOILINBO, PECYPCHI.

TexHonorua: XUMHUYECKasi MPOMBIIIEHHOCTh, METAJUTYpIrus, MPOU3BOACTBO CTPOUTEIHHBIX
MaTepHaJIoB, CEJIbCKOXO035HCTBEHHOE IIPOM3BOJICTBO, IUILEeBast IPOMBIIIJICHHOCTb,
(bapMarieBTHYECKasi IPOMBIIIJIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX IPENapaToB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€PHAaJIOB, JIEKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INTPOT'PAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K peE3yJabTaTaM OCBOCHHUS OOy4YarOLIMMUCS
MpOrpaMM CpeaHero ooiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM H IPEAMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3paboTKU MIAaHUPYEMbBIX PE3yJIbTaTOB OCBOCHHS IMPOrpaMMm
CpeHero o0Iero o0pa3oBaHus SIBJISETCS CUCTEMHO-ACSITEIbHOCTHBINA TOAXOI.

B COOTBETCTBHHM C CHCTEMHO-IEATEIFHOCTHBIM TIIOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHUsl BbIAEICHBI
CJIETYIOIIIME COCTABISIOIIUE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCHMCKONW TpakJaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIFHOCTH M CAaMOOTIPEIEIICHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUI JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX
LIEHHOCTEW M UCTOPUUECKUX TPaJULIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBAaThCSI B CBOEU JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, MPHUCYIIUMH  LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJINYME MPABOCO3HAHUS HKOJIOTHUECKOM KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTD
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yIBTATHI OCBOCHHSI MTPEIMETa «XUMUS) JOCTUTAIOTCS B €MHCTBE YICOHOMH
U BOCIUTATEIbHON NEATETbHOCTH B COOTBETCTBUU C T'YMAaHHUCTHUYECKHUMH, COLIMOKYJIbTYPHBIMHU,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMM POCCHHCKOTO TpakJaHCKOro OOIIecTBa,
NPHUHATBIMA B OOIIECTBE HOPMAMH M TPaBHJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIUMH MpOIEeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yUYaFOIIAXCSL.

JIMYHOCTHBIE pe3ylbTaThl OCBOGHUS NpeaMeTa «XHMHS» OTPaKaloT c(HOPMUPOBAHHOCTD
OTIbITA IO3HABATEJILHOM U MPAKTHYECKOM JesITeIbHOCTH 00YyUarOIUXCs 10 peaan3aliy MPUHATHIX B
OO0IIeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:



OCO3HaHHUs 00Y4YalOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY H MPaBOMOPSIKY;

NpCACTAaBJICHUA O COHUAJBHBIX HOPMax HW HOpaBUWJIaxX MCEKINYHOCTHBIX OTHOILICHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPU CO3JAHUH yYEOHBIX MPOEKTOB,
peliCHUN y‘-Ie6HBIX 1 IIO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CMOCOOHOCTH MOHHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTBI JPYTrux
IIPY aHAJIN3€ Pa3INYHBIX BUIOB yUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOU XUMUU,

YBAXCHHA K IMTPOLUECCY TBOPUCCTBA B O6HaCTI/I TCOPHUU U MMPAKTUUCCKOI'O MPUMCHCHUSA XHUMUMU,
OCO3HaHUS TOTO, YTO AOCTH)KEHUS HayKU €CTh Pe3yJbTaT JJINTEIbHBIX HAOIIOACHH, KPOIOTINUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

HHTCPCCAa U MO3HABATCIIbHBIX MOTUBOB B IMOJIYYCHHU U MOCICAYIOIIECM aHAaJIN3¢C I/IH(bOpMaI_[I/II/I
0 NCPCAOBLIX JOCTUIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOU XUMHUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBSI3aHHBIE C XMMHYECKUMH SIBJICHUSIMH, U TPUHUMATh
OCO3HAHHBIC PCUICHUS, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

T'OTOBHOCTH OLICHUBAaThb CBOE MMOBCACHHUEC U TIIOCTYIIKM CBOUX TOBapI/IHIGf/'I C HO3HIIHI>'I
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsI [EHHOCTeH 370poBOro W 0OezomacHOro oOpas3a KH3HH, HEOOXOAWMOCTH
OTBCTCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘-I€CKOMY H IICUXUYCCKOMY 3010POBbIO;

coOJIOICHUSI TIPAaBUJI OE30MaCHOT0 00pAaIlleHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYZIOBOI1 1eATEIbHOCTH;

IMOHUMAaHHWA HCHHOCTHU MPaBUJI HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30macHoro IIOBECACHUA
B CUTYAIUSX, YTPOKAIOIINX 3J0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHHUS TOCIEACTBHUM W HENPUSTUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJI,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BoCIuTAHMSA:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTHM B  y4e€OHO-HMCCJIEIOBATEIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTHX BUAAX JACSITENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHe€ B pEIICHWHM MPAKTHUYECKUX 3a7ad COLMAIbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHUI0 Tpodeccuil pa3inyHoro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUN TI0 XHUMHH;

YBXKEHHUSA K TPYIY, JIOASIM TPYyJa U pe3ybTataM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUIYAIILHOW TPAEKTOPUH 00pazoBaHwms, Oymymiei
HpO(beCCI/IH H pcain3anuu COOCTBEHHBIX JKH3HEHHBIX IIJIAHOB C y‘—IéTOM JJMYHOCTHBIX HMHTCPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKU 11eJ1IeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIe;



MIOHMMAaHMsl TJI00AJBHOIO XapakTepa 3KOJOIMUYECKUX MpoOJeM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHKEHUH XUMHHU JUISI PELICHUS BOIPOCOB
PaLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HEIPHATHsS ACUCTBHUM, NPUHOCAIIUX BPEI OKPYKAIOWIEH INPUPOSHOU cpene,
YMEHHUSI TPOTHO3UPOBATH HEOJIATONPUATHBIE HSKOJOTHYECKUE TIOCIEACTBUS TPEAPUHUMACMbIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HaJIM4YUs PA3BUTOrO SKOJOTMYECKOIO MBIIIICHUS, OJKOJOTMYECKOM KYJBTYpBI, OIIBITA
JESATEIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HMH B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMANIbHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHMSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIIECTBEHHOM MPAKTUKH;

MIOHUMAaHUs ClneuM(UKM XUMUU KaK HayKd, OCO3HaHMS €€ poiau B (OpPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JIaHUM LIEJIOCTHOIO IMPEICTABICHUS 00 OKpy’KarolleM
MUPE KaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B IO3HAHUM IIPUPOAHBIX 3aKOHOMEPHOCTEHN U pEIICHNN
po0JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexxnEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW NMBWIM3AIMUA: B €€
I'YMaHUCTHUYECKON HANpaBICHHOCTH WU Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepUalbHON
KYJIBTYpBbl, PEIICHUH TI00albHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U HKOJOTHUECKON 0€301MacHOCTH, B Pa3BUTUU MEIULMHBI, O0ECTIEYeHUN
YCIJIOBUH YCIIEIIHOI'O TPyAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB  IIO3HAHUA,
UCMOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIYy4aeMble 3HAHMS IS
aHaJIM3a U 00BACHEHMS SABJICHUN OKPY)KAIOLIET0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUSI
nenaTth 00OCHOBAaHHBIE 3aKIIOYEHHs] HA OCHOBE Hay4YHBIX (PAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJIBIO
ITOJIy4E€HUS JJOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XUMHUECKUE 3HAHUS JUIs pelIeHus npodieM B
peanbHBIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HENPEpPhIBHOMY OOpa30BaHMIO M CcaMOo00pa3oBaHUIO, K
aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOro npeamera « XuMuUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe U1 (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUAIONIMXCS MEXIUCIUILTHHAPHBIE
(MeXIpeIMeTHbIE) 00IlIeHayUHble TOHSTHS, OTPAKAIOIIUE LEJIOCTHOCTh HAYYHON KapTHHBI MHUpa U
CHeI_[I/I(i)I/IKy MCTOAOB IO3HAHUS, HCIIOJIIB3YEMbIX B C€CTCCTBCHHBLIX HayKaxX (MaTepI/IH, BEIIECTBO,
SHEprus, SBICHHE, TMPOIECC, CUCTEMa, HAYYHBIA (aKT, TPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);



YHHUBEpCalibHblE ydeOHbIE AEHCTBU (IIO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE),
obecnieynBaronue GpopmMupoBaHue (PYHKIMOHATBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIIETCHLIUH
oOyJaromuxcs;

CIOCOOHOCTh ~ OOYYaroIMXCS  HCHOJb30BATh ~ OCBOCHHbBIE  MEXIUCLUILIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHUA M YHHBEpCaJlbHble Y4eOHblEe JAEHCTBHS B I103HABaTEIbHOM U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3ylbTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCAJIHHBIMH  YU4COHBIMH
[103HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JIEHCTBUSAMHU.

OsJiajieHNe YHUBEPCAIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJTUpPOBaTh M aKTyalM3HpOBaTh MpoOJIeMy, BCECTOpPOHHE &
paccMaTpuBaTh;

ONpeNeNIATh LEIN JESATENbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTHU C MOCTABJICHHBIMHU LEJISIMU;

WCIIOJB30BaTh NpPU OCBOCHHHM 3HAHWK NPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble MpPHU3HAKM TOHATMH W  yCTAHABIMBaTh MUX  B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MOHATHUSA AJIs1 O0BACHEHUS OTJCIBHBIX (DAKTOB U SBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BELIECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3U MEKIY U3y4acMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKACHUs (MHIYKTHBHBIC, JETyKTHBHBIC, [0 AHAJIOTHH), BBISBISTDH
3aKOHOMEPHOCTH U IPOTUBOPEUUs] B PACCMAaTPUBAEMBIX SBJIECHUSX, (OPMYIHUPOBATh BBIBOJBI U
3aKIIIOYEHUS;

MPUMEHATh B IPOIECCEe MO3HAHUS, HCIOIb3yeMble B XMMHUU CHMBOJIHMYECKHE (3HAKOBBIC)
MOJIENIH, MTPEoOPa30BBIBATh MOJICIBHBIC MPEICTABICHUS — XUMUYECKHN 3HAK (CHMBOJI) JJIEMEHTA,
XUMu4eckas (opMyna, ypaBHEHHME XUMMUYECKOW peakUMd — TpH pelleHUH  Yy4eOHbIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a/a4, MPUMEHATh Ha3BaHHbIC MOJEIbHbIC MPEACTaBICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCJIeN0BaTENbCKUE eiCTBUS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

¢dopmMynMpoBaTh LI W 33Ja4d  UCCIEIOBaHMS, MCIIOJIB30BaTh IOCTaBJIEHHBIE H
CaMOCTOSITENTFHO C(POPMYITMPOBAHHBIE BOIIPOCHI B KQUEeCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHUPOBaHUS THITOTE3HI 110 MPOBEPKE MPABUIIEHOCTH BBICKAa3bIBAEMBIX CYXKJICHUH;

BJaJIeTh HABBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHHUS M TPOBENCHHUS YYEHHUECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBaTh €ro pe3yiabTaT, (GOopMyIupoBaTb OOOOLIEHUS M BbBIBOJBI OTHOCUTEIBHO
JTOCTOBEPHOCTH DPE3YJIBTaTOB HCCIICAOBAHMS, COCTABJIATH OOOCHOBAHHBIA OTYET O TPOJEITAHHOU
pabore;

npuoOpeTaTh ONBIT YUYEHHMUYECKOW HCCIeoBaTeIbCKOW M MPOEKTHOM JAedTeNnbHOCTH,
MPOSIBJISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETBHOMY TIIOMCKY METOJIOB PpEIICHUS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMaUU (HAyYHO-TIONMYJIsIpHAs JIUTEpaTypa
XUMHAYECKOTO COJICpP)KaHUs, CHpaBOYHBIC TOCOOMs, pecypchl VHTepHeTa), aHaIM3MpOBaTh
WHPOPMAIIMIO PA3IMYHBIX BUIAOB W (GOPM TPEACTABICHUS, KPUTUYCCKA OIICHUBATh €&
JOCTOBEPHOCTH U HETIPOTUBOPEUYUBOCTH;



(bopMyIHpOBaTh 3aMpPOCHl W MPUMEHATh pa3IM4YHbIE METOABI TPH TOMCKE M O0TOOpe
uHpopMalun, HeOOXOMMOM [T BBIMOJIHEHHUS YI€OHBIX 33a]a4 ONPeAeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUSA HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIHO BBIOMpATh ONTHUMAJbHYIO (hopMy mHpeacTaBieHHS WHPOPMAIHMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJB30BAaTh HAYYHBIM S3BIK B KAuecTBE CpEACTBAa IMpH paboTe C XUMHYECKOH
uHpOpMaIHel: TPUMEHATh MEXIPEeAMETHbIE ((pru3ndyeckne u MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI,
dhopmyiel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

UCIOJIB30BATh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OgJaieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMO TeMbl B XOJE€ AUAIOTa W/WIHA JHCKYCCHUH,
BBICKA3bIBaTh  HJIEH, (OPMYIUPOBATH CBOM HPEMIOKEHHS OTHOCHUTEIBHO  BBIIOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTALWEH pPe3yIbTaTOB ITO3HABATENBHONU JEATEIBHOCTH, TOITYYEHHBIX
CaMOCTOSTENILHO MJIM COBMECTHO CO CBEPCTHHKAMHU NP BBIIOJIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA,
NPAaKTHYECKON pabOTHI MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliH y4eOHOTro
npoekTa W (OPMYJIHPOBATH BBIBOJBI IO pE3yJlbTaTaM HNPOBEAEHHBIX HCCIEAOBAHUN MYTEM
COIJIACOBAHUS MO3UIMM B X0J1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

OsiajieHne YHHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO JIEATEIBHOCTD,
ompenensiss e€ ILEeTM M 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
IpeJUlaraeéMblii  aJIrOPUTM JCHCTBHI TPU BBHIMOJHEHHH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pEmIeHHs ¢ YYETOM TOJTYYCHHS HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHYECKUX PEAKIIVIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a U CaMOOLICHKH.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTh TMPEICTABICHUM O XUMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHbl MHUpa, POJIM XMMHUHU B TO3HAHUM SIBICHUN NPHUPOIbI, B (OPMUPOBAHHM MBILUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelleHus
MPAKTUYECKUX 3a/lad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBI0 U
MIPUPOIHOM CpeJe;

BJIaJICHUE CUCTEMOU XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMHUYECKUIl DJIEMEHT, aToM, »JJEeKTpOHHAas O000JIoYka aToMa, MOJEKYJa, BaJeHTHOCTH,
ANEKTPOOTPHUIIATEIbHOCTh, XMMHMUYECKas CBsI3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas U
COKpauI€HHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOIHBIN CKeeT, GyHKIMOHATbHAS
IpyIIa, paguKai, U30MEpHUs, U30MEPBI, TOMOJIOTMUECKUH Psill, TOMOJIOTH, YIIIE€BOAOPOIbI, KUCIOPOJ
U a30TCOZACpIKALIUE COCIUHEHUs, MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEJIMHEHHS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opranmdeckux BemiectB A. M. Bbytieposa,
3aKOH COXpAHEHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHI SI3bIK XHMHU;



MHPOBO33PEHUYECKHE 3HAHUS, JIekKAlMe B OCHOBE IMOHMMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUHM, (AKTOIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, IOJNYYCHHH U
0€30IacCHOM HCIOJb30BAHUN BaKHEHIIMX OpPraHWYECKHX BELIECTB B OBITY M NPAKTUYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEpPHbIC MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IIOHATUSA NPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTaHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHMUYECKYI0 CHMBOJMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (HOpPMYNT OpraHUYEeCKUX BELECTB U
YpaBHEHUH XMMMUYECKUX PEaKLUM, W3rOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKHX BEILECTB JJIS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIUBATh MPUHAAJIEC)KHOCTh H3YUYEHHBIX OpPraHUYECKHX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONpEAeNEHHOMY KiacCy/Tpynre COeIuHEHUN
(YyrieBomopo/ipl, KUCIOPOJ U a30TCOAEPIKALLUE COSAUHEHMS], BBICOKOMOJIEKYJISIPHbIE COSUHEHMS),
JaBaTh WM Ha3BaHWs 10 cucremarnyeckod HomeHkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAIbHBIE Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMMIICH, AalleTUJICH,
STUJICHTJIMKOJIb, TIUIEPUH, GEHOT, POopMaNbIErul, alleTalbeTUl, MypaBbUHAs KHCIOTA, YKCYCHAS
KHCIIOTa, OJICMHOBas KUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a, PPyKTO3a, Kpaxmall, LeJUT003a,
TJIMIIHH);

c(OPMHPOBAHHOCTh yMEHHUS OIPENENATh BUABI XHMHYECKOH CBSI3M B OPraHHYECKUX
COoeMHEHMX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJIOKEHUS TEOPUH CTPOCHUS OPraHuYecKUX
BemectB A. M. BytnepoBa st 0ObsSCHEHHsS 3aBUCHMOCTH CBOWCTB BEUIECTB OT HUX COCTaBa M
CTPOEHMSI; 3aKOH COXPaHEHUS! MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUECKUE
CBOMCTBA THIMHYHBIX MPEACTABUTEICH PA3IIMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, JTaH,
STUJICH, TPOINWJIEH, aleTWieH, Oyraauen-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], AITaHOI,
STWIEHIJIMKOJb, TIUIEPUH, (EHOJI, aleTalbIeru], MypaBbuHas U YKCyCHas KHUCJOTHI, TJOKO3a,
KpaxMall, LeJI0/03a, aMUHOYKCYCHasl KHMCJIO0Ta), WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN C HCHOJb30BAHMEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh HCTOUYHUKU YIIIEBOJOPOJHOTO ChIpbs (HEDTB,
HNPUPOJHBIN Ta3, yroib), CIOCOObI MX IMepepalOTKM M TMPaKTHUECKOe MPHUMEHEHHE MPOTYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOJUTH BHIYMCIEHUS MO0 XUMUYECKUM YpaBHEHHSIM (MaccChl,
00BbEMa, KOIMYECTBA UCXOJHOTO BELIECTBA MM MPOJIYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHUIl BJIQJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/aX HAay4yHOIO
MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MTPU U3YyYEHUH BEIIECTB U XUMUUECKHX sIBJICHUH (HaOII01eHueE,
U3MEpeHHue, HKCIIEPUMEHT, MOJEIUPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS AJIs
NPUHATUS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYallUsX, CBSI3AHHBIX C BELIECTBAMU U HX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMATh TpaBUja TMOJIB30BAHUS XMMHYECKOW TOCYI0W U
abopaTOpHBIM O0OPYIOBAaHUEM, a TAK)KE MpaBWjIa OOpaIlEeHUs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;



cOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh U BBINOJHATH XMMHYECKUH HKCHEPUMEHT
(mpeBpallleHrss OPraHUYeCKHX BEIECTB MPU HArpEBaHHUM, IMOJIYyYEHUE ATHICHA U U3YyYEHHE €ro
CBOWCTB, KQUECTBEHHBIC PEAKI[UU OPTAaHUYECKUX BEIIECTB, JICHATYpaIusi OCIKOB MPH HArpEeBaHUU,
LBETHBIE PEaKIMH OEJIKOB) B COOTBETCTBUU C MPaBHJIaMU TE€XHUKHU OE30MAaCHOCTU IpU OOpallleHUuu
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYyIOBaHUEM, MPEACTABIATH PE3YJIbTAaThl XUMUYECKOTO
SKCHepUMeHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKuuid u (OpPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HH(GOpPMAIHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MaccoBoil uHpopmaiu, MHTepHET U Jpyrux);

c(OPMHPOBAHHOCT, yMEHHUI COOMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIecO00pa3HOro
MOBEACHUST B OBITY M TPYAOBOW JEATEIBHOCTH B IEISAX COXPAHEHHS CBOETO 3I0POBbS U
OKpYy’Karollled MPUPOJHOU Cpesbl, OCO3HABATh ONACHOCTb BO3ACHCTBHSI Ha JKUBBIE OPraHU3MbI
ornpeaenEéHHBIX OPraHUYEeCKUX BEIECTB, MoHUMas cMbicia nokaszarens [1JK, noscusaTe Ha mpumepax
CIIOCOOBI YMEHBIIEHUS M IPEJOTBPALICHHUS UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YEJIOBEKa;

Ui Oo0y4yarouMxcs C OTrPaHUYEHHBIMM BO3MOYKHOCTSIMHM 3[0POBBS: YMEHHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CJIETIBIX U CIAOOBUISANIMX OOY4YarOUIMXCSA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitng s 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMHUsD OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN: O XHMHUYECKON COCTABIISIFOIICH €CTECTBCHHO-HAYYHOM
KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBICHUW TPUPOABI, B (POPMUPOBAHMHM MBIIUICHHUS U
KyJIbTypbl JUYHOCTH, €€ (YHKIMOHAIGHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi pEUICHHUs
MPAKTUYECKUX 3a/lad M DJKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpEJIE;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOUINE TOHSITHS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, M30TOI, S-, P-, d- BIEKTPOHHBIE OPOMTAIM ATOMOB, MOH, MOJICKYJIa,
MOJIb, MOJISIDHBI 00BEM, BaJEHTHOCTb, D3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHMS,
XMMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTajsIn4yeckas, BOJOPOAHAsA), KpHCTaNIM4ecKas
pemérka,  TUOBl  XUMUYECKMX  pPEaKIHi,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs] TUCCOLMALNS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pEaKIINH,
XMMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI (TEOpPHsl DIEKTPOJUTHUECKOW JIUCCOLUAINH,
nepuoandeckuil 3akoH J[. . MenzneneeBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TMPEBPALICHUS PHEPrHUM NPU XUMUYECKUX PEaKLMsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE TOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEIACHHUS O CBONCTBAaX, COCTaBe, MOJIYYCHHH U
0€30IaCHOM HCIMOJIb30BAHUU BaXKHEWIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHM BBISBIISITh XapaKTEepPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHUN HEOPTaHUYECKHUX BELECTB
U UX MPEBPALICHUI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMMUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS
(bopMyJT BEIIECTB M YPAaBHCHUH XUMHUYECKHUX peakiuid, cucteMaTnueckyto Homenkinarypy (IUPAC)



U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIW ras, YrieKHUCIbINd ras,
aMMHUaK, raiméHasi U3BeCTh, HeTalléHas U3BECTh, MTUTHEBASI COJIA, TUPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUH OIpPENeIsITh BAICHTHOCTh U CTEIECHb OKUCIICHUS XHUMHYECKUX
AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJl XUMUYECKOW CBSI3U (KOBaJCHTHAs, MOHHAs,
METaJlJIN4YecKasi, BOJOPOJAHAsA) B COCAMHEHUSX, THI KPHUCTAJUIMYECKON PEmETKH KOHKPETHOIO
BEILIECTBA (aTOMHAs, MOJICKYJSIpHAsi, HMOHHAs, METAUIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHATIC)KHOCTh HEOPraHMUYECKUX BEIIECTB IO
X COCTaBy K OIpeneiEHHOMY KiacCy/Tpylie COoelWHEHUN (TpOCThble BEIlecTBA — METaJUIbl U
HEMETAJIIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHU PaCKPBIBATh CMBICH Tiepuoanydeckoro 3akona JI. . Menneneena
U IGMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1—4 mepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB . 1. Menpeneena,
UCIOJB3Yysl MOHATUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIeTUUYECCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUH IO MEepUuoJiaM U
rpynnam Ilepuoauueckoit cucreMsl XxumMuueckux aneMeHToB . . Menzaeneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHbIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHHWE T€HETUYECKOU
CBSI3M MEXJly HEOPraHMYECKHMHM BEHIECTBAMU C IIOMOLIBIO YPAaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIMPOBATh XHUMHUECKHUE PEAKIUH IO Pa3IMYHbIM
MpU3HAKaM (YUCITy U COCTaBY PEarupyronInux BEMIECTB, TEIIOBOMY (D (EKTy peakinu, n3MESHESHHIO
CTCTICHEW OKUCIICHHS JICMEHTOB, 00OPaTUMOCTH PEAKIUH, YIACTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABISITh YPABHEHUS PEAKIUil Pa3MYHBIX THUIIOB, MOJIHBIE U
COKpalIéHHbIE YpaBHEHHS peaklUuid HOHHOTO OOMEHa, y4YUTHIBAas YCIIOBUS, MPU KOTOPBIX OSTH
peaKkuuu UAyT J0 KOHIA;

c(hOpMHUPOBAHHOCTb YMEHUN MPOBOJUTH PEAKIINHU, TTOITBEPKIAIONTME KaYeCTBEHHBINH COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIKE B
BOJIHBIX PaCTBOpPax HEOPraHUYECKUX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI pPAaCKPBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHil;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOW peakiuu OT
pa3nuyYHbIX (HAaKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepPHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHUsS CEepHOM KHCIOTHI, aMMHakKa, a Takke chopMHpOBaHHOCTH
npencTaBieHuii 00 OOIMX Hay4YHBIX MPUHIUMAX M SKOJOTHYECKHX MpodIeMax XHMHUYECKOTO
MPOU3BOCTBA;

c(hOPMUPOBAHHOCTh YMEHHIH TMPOBOJUTH BBIYUCICHUS C HCIOJIH30BAHUEM TOHSTHUS
«MaccoBasi J0JIsl BEIIECTBA B PAaCTBOPE», 00BEMHBIX OTHOIIECHUH T'a30B MPU XUMHUYECKHUX PEAKITUSIX,
Macchl BeIIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce UM O0BEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOro 3 (}EeKTa peakiry Ha OCHOBE 3aKOHOB
COXPAaHEHUS MacChl BEUIECTB, MPEBPAIICHUSA U COXPAHECHHS SHEPTUU;



c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TpaBUia TMOJIB30BAHUS XMMHYECKOW TOCYI0W W
n1a00opaTOpHBEIM 000pPYJOBAHUEM, a TAK)Ke MpaBUiia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJIHATH XHUMHUYECKUNH HSKCIEPUMEHT
(paznoskeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTopa, ONpeAesieHUE Cpeibl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHHBEPCATHLHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XMUMHAYECKON Peakluu, peakii HOHHOT0 0OMEeHa, KaueCTBEHHBIEC PEaKIUU Ha Cynbdar-, KapOoHaT-
U XJOPHUI-aHUOHBI, Ha KAaTHOH aMMOHHS, pEIICHHE SKCIEPUMEHTAIBHBIX 33Jad [0 TeMaMm
«Metamnel» U «HemeTtamnbpl») B COOTBETCTBUU C MpaBWIaMHM TEXHUKH O€30MacHOCTU MPH
oOpalieHnu ¢ BEHIeCTBAMH M JIaDOpPAaTOPHBIM 00OpPYIOBaHHUEM, NPEICTABIATh PE3YJIbTaThI
XUMHAYECKOTO JKCIEepUMEHTa B (OpMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIMX PEAKIUHA U
(dbopMyIupOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HHGOpPMAIHIO,
II0JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBAa MACCOBOM KOMMYHUKalMK, HTEpHET U IpYyrux);

cOPMHPOBAHHOCT, yYMEHHUI COONMIOAAaTh MpaBHUia OSKOJOTUYECKH —LEIeco00pa3HOro
MOBEACHUA B OBITY U TPYIOBOW [EATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpYy’Karollel MPUPOJHON Cpeibl, OCO3HABATh ONACHOCTH BO3ICHCTBHUS HA >KUBBIE OpPraHU3MbI
onpeAenéHHbIX BEIIeCTB, MoHuUMas cmbici mnokazatens [1JIK, moscHAT, Ha mpuMepax cHocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui Oo0y4yarouMxcs C OrPaHUYEHHBIMM BO3MOMKHOCTSIMM 3[0POBBS: YMEHHUE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA,

JUISL CJIETIBIX U CNAOOBUIAIIMX OOY4YarOUIMXCSA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaitis muist 3anvucu XuMuIecKux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos DJIeKTPOHH
ble
Ne HaumenoBanue pa3jaesioB Konrpou (uudposbie)
IIpakTH4eckn
n/n H TeM NPOrpamMMmbl Bceero bHbIE o0pa3oBareJ
e padoTnI
padoThbI bHBIE
pecypcsl

Pa3nea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMHUH

IIpenmeT oprannueckoin
xuMuu. Teopus cTpoeHUs

https://resh.ed
u.ru/subject/l

11 3
OpPraHUYECKUX COCAMHEHUMN esson/6149/st
A. M. bytneposa art/170388/
Hroro no paszneny 3
Paspgen 2. Yriesonopoabt
91 [IpenensHBIC YTIEBOIOPOIBI 5 https://resh.ed

— aJIKaHbI

u.ru/subject/l



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

esson/6151/st
art/149993/

Henpenenbhbie
2.2 YIIIEBOJOPOABL: AIKEHBI, )
AJIKaAUCHBbI, aJIKHBI

ApomMarndeckue

https://resh.ed

u.ru/subject/2
9/

https://resh.ed

2.3 3 u.ru/subject/2
YTIIEBOIOPOIbI 9/—1—
[TpupoaHbIe HCTOYHUKH https://resh.ed

2.4 YIJIEBOAOPOIOB U HX 3 u.ru/subject/2
nepepaboTka 9/

Uroro mo pazneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

3.1 Cruptel. @enon 3

Anpneruasl. KapOoHOBBIC

https://resh.ed

u.ru/subject/2
9/

https://resh.ed

32 KUCIOTHL CII0KHBIE d(PUPBI 0 ;}rU/SUb ecti2
https://resh.ed
3.3 VrieBoasl 5 u.ru/subject/2
9/
Hroro no pazneny 14

Pa3nea 4. Asorcogepikamue OpraHu4ecKue coeJHHeHH

41 AMUHBI. AMUHOKHCIIOTBHI. 3
' Benku

https://resh.ed

u.ru/subject/2
9/

Hroro no paszneny 3

Paspnen 5. BeicokoMoOJIeKy AISIpHbIE COCAUHEHUS

[Tnactmaccel. Kayuyku.

5.1 1
Bonokna

Hroro no pazneny 1

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME

https://resh.ed

u.ru/subject/2
9/



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KUIACC

KoanuectBo yacos DJIeKTPOH
K n HbIE
OHT aK
H P (uudpos
anMeHOBaHHe Pa3/ejioB U TeM poJab THYeC
Ne i/m ble)
MpPOrpaMmMbl Bcero HbIE KHe
oOpa3oBa
pador  pador
TeJbHbIE
bl bl
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XUMHUH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. MenaeneeBa
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 8 1 1
Uroro no pazneny 15
Paznen 2. Heoprannueckasi XuMusi
2.1 Merabt 1
2.2 Hemeramnbl 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAHHYCCKUX 1
' BEILIECTB
Hroro no paszneny 16
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 3
Wroro mo paszneny 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3










