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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YPOBHE CPEAHEr0 001Iero 0OpazoBaHus pa3padoTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit ®depeparun», TpeOOBaHUM K pe3yjibTaTaM OCBOCHHS (eaepaibHOM
oOpa3oBarenpHON TporpaMmbl  cpeaHero obmiero oopaszopanus (DPOII  COO),
npenacraBiieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuumu mnpenogaBaHus Y4eOHOro mnpeameTa «XuUMUS» B
oOpa3oBarenpHbIX opraHusaunuax Poccuiickoil Denepannn, peanu3yroluX OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOrpaMMbl, M OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mniepuon ao 2025 roma» (Pacmopsikenue
[TpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIXOJIOB K pa3pabOTKe MporpaMMmbl IO XUMHUH, K ONpPENEICHUIO O0IIeH
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUS U PA3BUTHUS OOYyYarOUIUXCS CPEICTBAMH y4yeOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIH
koHuenrtyanbHble mnonoxkeHus DOIrOC COO o B3auMOOOYCIOBIEHHOCTH —IIEJIEH,
collepKaHUs, PE3yJbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, MOJYy4yaeMO€ BBIMYCKHUKAMH 00I1€00pa3oBaTeIbHON
OpraHu3alliM, SIBISETCA HEOTHEMIIEMOM YacThi0 HMX OOpa30BaHHOCTH. OHO CIIyXKHUT
3aBEpPILAIOIIMM ASTallOM peaju3alMd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIFOUEBBIX [IEHHOCTEH, MPUCYIINX LIEIOCTHOM crCTeME XUMUYECKOro 00pa3oBaHus. DTU
IIEHHOCTH KacaroTCsl TO3HAHUS 3aKOHOB NPHUPOAbI, (HOPMHUPOBAHUSI MHUPOBO33PECHUS U
oOmIel KyJabTypbl YENOBEKa, a TAKKE 3KOJOTMYECKM OOOCHOBAHHOI'O OTHOILIECHUS K
CBOEMY 3JI0pOBbI0 W MPUPOIHON cpeae. Peanusyercss xumuyeckoe 0Opa3oBaHHE
oOyyJarolmuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUS CPEACTBAMH Y4eOHOTO
npeaMeTa « XuMus», COIEpkKaHUe U IOCTPOEHUE KOTOPOIO ONPEENIEHBI B IPOrpaMMe 110
XUMUU C YYETOM CrenU(PUKA HAyKU XUMUHU, €€ 3HAYCHUS B MO3HAHWUU MPHUPOIBI U B
MaTepualbHOW >KM3HM OOILIECTBA, a TAKXKE C YYETOM OOUIMX LeJeld W MNPUHLUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO 00I1IEeT0 00pa3oBaHus B
Poccutickon ®enepanumn.

XuMHSI KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaceT OcoOyi poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JaHUU HOBOM 0a3bl MaTepHabHOM KyJIbTypbl. OHa
BHOCHUT CBOM BKJ1aJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIUICHHMS, B CO3/JaHUE
LEJIOCTHOTO TMPEACTaBICHUS 00 OKPYXKaIIIeM MHpPE Kak O €IMHCTBE MNpPHUPOAbl U
YesoBeKa, KoTopoe (opMHpyeTcs B XMMHHM Ha OCHOBE MOHMMAHUS BEIECTBEHHOTO
COCTaBa OKPY’KAalOILET0 MUPA, OCO3HAHMS B3AUMOCBSI3H MEXKY CTPOCHHEM BELIECTB, UX
CBOMCTBaMHU 1 BO3MOXXHBIMU 00JIaCTSIMU TPUMEHEHUS.

TecHo B3auMOJEUCTBYS C JPYrMMHM €CTECTBEHHBIMU HayKaMHu, XHMMHS cCTaja
HEOTHEMJIEMON YacCThI0O MHUPOBON KYJIBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIIEITHOTO
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Tpyda W OKU3HM Kaxjaoro uneHa oOmiectBa. CoBpeMeHHass XHMHS KakK Hayka
co3muaTeabHasl, Kak HayKa BBICOKHX TEXHOJOTHI HampaBieHa Ha PElIeHHE II100aIbHbBIX
po0JIeM YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPIeTUUECKOM, ITNILIEBOMH,
HKOJIOTMYECKOI 0€30I1aCHOCTH M OXPaHBbI 310POBBSI.

B cooTBeTcTBUM ¢ OOIIMMU LETSAMU U TPUHIIMIIAMU CPEIHETO 00IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10—11 xmaccel, 06a30BBIA ypOBEHb HW3YUYCHUS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO IOJATOTOBKY OOydaroIuxcs,
HEOOXOAUMYIO UM JJisi BbIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO
BKJIFOUEHUS B )KM3Hb COLIMYMA, ITPOJIOJDKEHHSI 00pa30BaHUs B Pa3IMYHBIX 00JACTIX, HE
CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBISIOMKUMH IpeIMeTa « XUMHUS SBISI0TCS 0a30BbIe Kypchl — «Oprannyeckas
xuMHs» U «O0111ast 1 HEOpraHUueckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€p>KaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKu: CHCTEMa 3HAHUM IO HEOPraHW4ecKou
XUMUU (C BKJIIOYEHHWEM 3HAaHUW U3 OOUIEl XUMUU) U OPraHUYECKOM XUMUHU.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW NpPU HU3YYEHUU NpeIMeTa 00eCcreunBacT
BO3MOKHOCTh PaCCMOTPEHHS BCETO MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHATHH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxkaHuss KypcoB — «OpraHuyeckas xumus» Hu «OOmas u
HeOopraHuyeckas XuMus» c(OpMHpPOBaHa B TPOrpaMMe 10 XMMUU HAa OCHOBE CUCTEMHOTO
MOAX0/Ja K U3YYEHUI0 Yy4yeOHOro Marepuaita U OOyCIIOBJI€HAa HCTOPUYECKH
00OCHOBaHHBIM PAa3BUTHEM 3HAHUN Ha ONpEAEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B
Kypc€ OpPraHMYECKOW XMMHH BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPHUH CTPOECHUS OPIraHUYECKUX COCUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHYECKUX U
AJNIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BellecTB. CBeZeHUsl 00 U3ydyaeMbIX B Kypce
BEILECTBAX JAlOTCS B PAa3BUTHM — OT YIJIEBOJAOPOAOB JO CIIOKHBIX OHWOJOTHYECKU
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHMyeckod XUMHUHU IIOJy4aroT pa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa30BaHMS I€pPBOHAYAIILHBIC
MPEACTABICHUS] O XMMHYECKOM CBS3M, KIACCU(DPHUKAIMOHHBIX NpPH3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[long HOBBIM yrjaoM 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCsl M3y4YEHHBI Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHUs
TEOPETUUECKUI MaTepuan U (akTOJOTHYECKUE CBEIACHHS O BEIECTBAX M XMMHUYECKOM
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast U HeopraHu4eckas XuMHs» 00ydarouumcs
MPEAOCTABISACTCA BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOJAMYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX M METOAOJOTHYECKUX MO3ULMNA, TIy0XkKe MOHITh HCTOPUUYECKOE
u3MeHeHue (QyHKIUI dTOro 3akoHa — OT o00oOmaromeil 70 OOBACHSIONEH u
MIPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEMIIMX BEIIECTBAX, MX COCTAaBE, CTPOECHUM,
CBOMCTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX pEAKIMSIX, UX CYIIHOCTU H



3aKOHOMEPHOCTSX MPOTEeKaHus AomnoiHseTcs B Kypcax 10 u 11 kmaccoB snemeHTamu
COJICpKaHMs, UMEIOIIUMHU KYJIbTYPOJOTHYECKUM U MPUKIATHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JPYTUMHU HAYKaMH, PACKpPBIBAIOT €&
pOJib B TO3HABATEIIbHOW W MPAKTUYECKOW MEATETbHOCTH YEeIOBEKa, CIHOCOOCTBYIOT
BOCIIMUTAHUIO YBa)XEHUS K MPOIECCY TBOPUYECTBA B OOJACTU TEOPUU U MPAKTUYECKHUX
MPUJIOKEHUN XHWMHUH, MOMOTAaOT BBITYCKHUKY OpPHEHTUPOBATHCA B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBAThH
UH(GOPMAITUIO U IPUMEHATH €€ JIJISl MOMOJHEHUS 3HAaHUH, PEIICHUS] UHTEIUICKTYaIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoMm cojaepxanue ydyeOHOTO
npeaMeTa «XuMUs» JaHHOTO YPOBHS M3y4Y€HHsS OPHEHTHPOBAHO Ha (popMuUpOBaHHE y
00yJaroIuXcst MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS GUITO0CO(CKUX UACH, TAKUX
KaK: MaTepHaJIbHOE E€IWHCTBO HEOPraHWYECKOr0 M  OpPraHWYecKoro Mupa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIIECTB HMX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTh
MIPUPOJIHBIX SIBJICHUU MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(akTaMl U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHME POJM XUMHUU B PEIICHUU
AKOJIOTMYECKUX MPoOJieM, a Takxke MpoOJieM COEPEKEHUSI IHEPIeTHYECKUX PECYpPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTepUaJoB.

B mutane perenust 3a1ad BOCIIMTAHUSA, PA3BUTHS U COIMAIM3AIUN 00YJaIOIUXCsI
MIPUHATHIC TPOTPAMMON TTO XUMUHU MOXO/IbI K ONPEETICHUIO COAEPKaHUs U TOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBAHUE YHHBEPCAJIbHBIX YYEOHBIX JACHCTBUM,
MMEIOIINX 0a30BOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs MPOoOeM,
MOMCKa, aHaIn3a U 00pabOTKH MHPOPMALIUU, HEOOXOIUMBIX JUIsl MPUOOPETEHUS OTbITa
MIPAKTUYECKOM U HCCIENOBATEIILCKOW JIESITEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B
MMO3HAHUU XUMHUHU.

B npakTuke npenoaaBaHus XMMUU KaKk HA YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHus,
TaK ¥ Ha YPOBHE CPEIIHEr0 OO0IIero oOpa3oBaHuUs, MPU OMPEIEICHUHN COJEPKATEIbHON
XapakTepUCTUKU 1EeJIed M3y4eHUs [MpeaMeTa HalpaBICHUEM MEPBOCTEIEHHOU
3HAYUMOCTHU TPAAUIMOHHO MPU3HAETCS (POPMUPOBAHKE OCHOB XMMHUYECKON HAYKHU KakK
00J1acTh COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON JACSATEILHOCTH YEJIOBEKA U KaK
OJTHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TaKOU
MOAXO/I K ONPEACICHUIO LEJIeN N3yUeHUs MPEIMETA SIBISETCS BIIOJIHE OMPaBAaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJIaBHBIMU LEISIMHU U3YYEHUS MTpeaMeTa « XUMHUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (opMHUpPOBaHHE CHUCTEMBl XUMHUCCKUX 3HAHUU KaK BAKHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPA, B OCHOBE KOTOPOHM JIEKAT KIIFOYEBBHIE
MOHATHUS, (PyHIaMEHTAIbHbBIEC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHHUE U MOHUMAaHHUE CYITHOCTH IOCTYIHBIX 0000IIEHU MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS;



e (dopMHpOBaHHEC W Pa3BUTHE MPEICTABICHHA O HAyYHBIX METOJaX IO3HAHHS
BEIICCTB U XUMHUYECKHX pEakinid, HEOOXOMUMBIX JUIsI PHOOPETCHHS yYMCHHM
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUUYECKUX SBIICHUH, UMEIOIUX MECTO B
IIpUPO/IC, B MPAKTUYECKON U TOBCETHEBHOM KU3HM,

e pa3BUTHE YMCHHHA W CIOCOOOB NEATEILHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U
00BSCHEHHEM XHMMHYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MTPABUIT 0€3011aCHOTO
oOparleHus C BeIecTBaMHU.

Hapsimy ¢ »TuM, comep)karenbHas XapaKTepUCTHKa IIeJied W 3aJad H3ydeHUS
npeaMeTa B MporpaMMme MO XMMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMU B CHCTEME CpeaHero obOmiero ooOpazoBanus. Ceromns B
MpEroaBaHiK XUMHUU B OOJBINEH CTCIICHH OTHAETCS NPEIIOYTEHHE MPAKTHICCKOU
KOMITOHEHTE COJIep)KaHusl OOyYeHHUs, OpUEHTUPOBAHHOW Ha TMOJITOTOBKY BBITYCKHHKA
o0mieoOpa3oBaTeIbHOM  OpraHM3alliK, BJIQJACIOIMEro He Ha0OpoM 3HAHWM, a
(GYHKIIMOHATILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHUSAMH aKTHBHOTO
MOJTyYCHUS 3HAHUN U MPUMEHEHHUS WX B PEAILHOM KM3HU ISl PEIICHUS MPAKTHICCKUX
3ajad.

B cBsi3u ¢ 3TUM TIpW M3y4YEHUH TIpeaMeTa «XUMUS» TOMHUHHPYIOIICEe 3HAUYCHUE
MPHOOPETAIOT TaKUE IENN U 3a/1a49H, KaK:

ajganTamys 0oO0yJaromuxcs K YCIOBHSAM JHHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
(hOopMHUpPOBaHNE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTCIILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dbopMupoBaHre y 00YUYarOIIUXCS KIIOUEBBIX HABBIKOB (KJITFOUEBBIX KOMIICTCHIIHH),
UMEIOIMX YHHBEPCAIBHOE 3HAYCHUE JIJIS PA3]IMYHBIX BHJIOB JICATEIBHOCTH: PEIICHHUS
npoOjeM, TMOUCKa, aHaiau3a MW o00paboTku uHGPOpMAalMK, HEOOXOAUMBIX IS
MPHOOPETEHUST OTbITa ACATCIHHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IO3HAHUU
XVUMHH, a TaKXe JJIs OICHKH C IO3WIMH DIKOJIOTHUYECKOW Oe30MacHOCTH XapakTepa
BJIMSTHUS BEIISCTB M XHMHUYECKHX IMPOIIECCOB HA OPTraHW3M YeJOBEKa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTCIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW O00YyYaromuXxcsi: CIHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIE
3HAHUS 0 XMMHU B COOTBETCTBUU C >KM3HCHHBIMH TOTPEOHOCTSIMH, HCITOJIb30BaTh
COBpeMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIs TOMCKA U aHAJIM3a y4eOHON U HaydHO-
MOMYJISIPHON MH(POPMAIIMK XUMHUYECKOTO COJICPIKAHNUS;

dopMUpOBaHWE W pPa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOIO W JIOTUYECKOTO
MBIIIICHHSI, HAOJIIOAaTeIbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOTUMBI, B YAaCTHOCTH, NPH IUIAHHPOBAaHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;



BOCITUTaHUE Y 00YUaIOMUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOW HAIPABIEHHOCTH
XUMUHU, €€ BaXHOW pONMM B PEIICHUH TJIO0ATBHBIX TPOOJIEM PpPaIMOHATILHOTO
IPUPOJIOTIONH30BAHUS, TIOMOJHEHUS DJHEPTeTUYCCKUX PECYypCOB W COXPAHCHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpEeKHOTO OTHOIICHUS K
NPUPOJE W CBOEMY 3JIOPOBBIO, a TaK)Ke MPHOOPETEHHUS OIbITa HCIOJb30BaAHUS
MOJTYYCHHBIX 3HAHUH TSI IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAIlMsIX, CBI3aHHBIX C
XUMHYECKUMU SIBIICHUSIMH.

B yuebHOM muane cpemnHero oOrmiero oOpa3oBaHUS MPEAMET «XUMUs» 0a30BOTO
YPOBHS BXOJHUT B COCTaB MPEAMETHOM 00acTu « EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

OOmiee yuCiO YacoB, OTBEACHHBIX IJISi M3YYCHHS XWMHU, Ha 0a30BOM ypOBHE
cpemHero oomero oopasoBaHus, cocTaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kimacce — 34 yaca (1 yac B Hezieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMeTr opraHM4eCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI0’keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpPraHWYECKUX BeIEeCTB. ['omonorus, wn3omepus. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) W TPUBHAJIbHBIE Ha3BaHUS
BAKHEHMIIMX IPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHUYECKHX BEIIECTB, HAOIIOACHUE M ONMCAHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
OpocTeilline NPEACTaBUTENN AalKaHOB: (PU3NYECKUE MU XHMHUYECKHME CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
npocTeiiline NpPEeACTaBUTENN AaJKEHOB: (PU3NYECKME U XHMHUYECKHE CBOWCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, crpoeHue, (pU3NYECKUE U XMUMHUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHMsS U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.
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['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KaTAIMTUYECKHil), nuposm3. I[IpoayKTsl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJutekiuu «Hed1by»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU O U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHE,
buznueckue U XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMHi, TOpPEHUE), NpUMEHEHUE. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJIMKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopMmanblaeru, aneTanbAETUN:  CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEAKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeIeNIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYyCHAs
KHCJIOTBI: CTpOCHHUE, (PU3NUYECKHE U XUMUUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs
KJIacca KUCTIOT, peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
M OJICMHOBAsl KUCJOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnple 2(QUPHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmuponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

VYraeBoael: coctaB, Kiaccuukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['J0ko3a — npocTelnmii MoHOCaxapu1: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHHE, OMOJIOTHYecKast poJib.
dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HeuoNIo3bl.  PU3NUECKME W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
MpOBE/ICHHE, HAOJIOJCHUE U OMNHCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOpPEHUE
CIOUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKUCICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coequHeHus. usnyeckue u
XMMHUYECKHUE CBOMCTBA aMMHOKUCIOT (Ha mpumepe MnuuHAa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOoelnMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M MX IPEBPAILLECHHIA:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIMHEHMH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TMOHATUH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH ISl OTIEITBHBIX
IpeIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOu1re ecTecCTBEHHO-HAYUHbIE TIOHATHS: SBJICHNE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHsl, aHAIIU3, CUHTE3, KIacCH(UKAILUS, EPUOJUIHOCTD, HAOII0CHNE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: wMarepus, DJHEprus, Macca, aToM, D3JEKTPOH, MOJICKYJa,
JHEPreTHYCCKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PM3MUYCCKHE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHSL.

buonorusi: xierka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYCCKH AaKTHBHBIC BellecTBa (O€NKH, YIIEBOJIBI, KUPHI,
bepMeHThI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HBIE UCKOMAeMble, TOIUIHBO,
pecypchl.

TexHONOTHsI: TMHUIIEBBIE MPOJIYKTHI, OCHOBBI PAIIMOHAIBHOTO IHTAHUS,
MOJOIIIUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE MpernapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIMYECKOro 3akoHa M llepmoandeckoil cucTtembl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M Tepuojaam.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHWMHYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuii B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOpbl, BIUAIOMIAE HA COCTOSHUE
XuMH4ecKkoro pasHosecus. [Ipunnnn Jle [lartense.

OnexTponutnyeckas nucconuanusi. CuibHbIE U cladbie 3J1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEUIECTB M HX IPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HaOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTAJIN3aTOPA, ONPENEIICHUE CPEBl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

PacuérHble 3anaumn.

PacuéTtei 1O ypaBHEHMSIM XHMMHUYECKHMX pEAKUHM, B TOM YHCIIE
TEPMOXHUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MAaCCOBast JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusznyeckue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mme gusnyeckue cBoicTBa MetayuioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.
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XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEECT MPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIICCTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIBHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTe€pUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPaJIbHBIE
yaoOpeHus.

XUMHST U 3J0pPOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToOB OBITOBON XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUH oOmed
HEOpPraHU4eCcKol XUMUM B 11 Kiacce OCylIeCTBIAETCA Yepe3 UCIIOIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOnue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEILIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.
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buonorus: kieTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpAIBI, TOPHBIC MOPOJBI, MOJE3HBIC UCKOTIAEMbIC, TOILIHBO,
peCypChI.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METAJLTypIHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
HPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-mMeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HMIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHULIHMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMera «XHUMHUS»  OTpaxKaroT
c(OPMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M TNPAKTUYECKON JESITENIbHOCTU
oOyyaroluxcs Mo peain3alui MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3aHUH YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U TO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IATPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKU €CTh PE3yIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U MM03HABATEIbHBIX MOTUBOB B MTOJIYYEHHUH U MOCIEAYIOLIEM aHATIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEH 310poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOodecCuid pa3IudHOro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymied Tmpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJHOU U COLIMATIBHOW CPEIb;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYKaAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYPbl, PEIICHUH [JIO0ANbHBIX MpoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u

16



MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 MTOJTYYCHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEUUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHble y4eOHbIe NEeWCTBUs (TO3HABaTEIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHWS M YHHUBEPCAIbHBbIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU No3HaBaTEeJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM [UJIs KJIACCU(PUKALMM BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMU4ecKas popmyiia, ypaBHEHHE XUMUYECKON peaKkiuu
— TIPU PEIICHUU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
pEaKLHnii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

18



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3amad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

WCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: NMPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IUaora W/viH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHTEJIHHO BBITTOTHCHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMel pe3yJbTaTOB IO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCIEAOBAHUIO CBOMCTB
M3Y9aeMBbIX BEIIECTB, peaTn3allid y9eOHOTO MPOEKTa U (HOPMYITUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadd, KOHTPOIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUU B ITO3HAHUU SIBJIEHUN PUPOLBI,
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B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
rpaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpee;

BIIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS IPYIINa, paauKall,
MU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIlMEe COEIUHEHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSA); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUSA
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yIrieBOAOPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIHIECTB (ITWICH, MPOMMWICH, AalleTHIICH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, HopMalbIeTu, aleTaabIerul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

20



c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, 3TAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (HEHOI,
aleTanbeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJIi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
pEeaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WJIM NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAayYHOTO MO3HAHUs, UCIOJIb3YyEMbIX B XUMHUU IIPU U3YUYEHHUH BEILIECTB U
XUMHUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIONB30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHMUA JUIS TPHUHITHS pPEIICHUH B
KOHKPETHBIX KHU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEHIECTBAMH U HUX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUM COOIIOAATH MpaBUJIa MOJIb30BAHUS XUMUUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHUH ITUTAHUPOBATH W BBITIOJHATH XUMHYECKHM
HKCIEPUMEHT (TIpEeBpallleHUs] OPraHMYECKUX BEIIECTB MPU HATPEBaHUHU, MOJTyUYECHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JeHaTypauus OeIKOB MPU HAarpPEBAHHUM, LIBETHbIE PEAKIIUH OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH O€30MAaCHOCTU TMpU OOpallleHHMH C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYJOBAaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (OpMe 3alluCu YpaBHEHMH COOTBETCTBYIOIIMX pEaKUuil u
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAaIOIEW MPUPOJHON Cpellbl, 0CO3HABAThH
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ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBPALICHUS WX BPEIHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJI0BEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmias U HeopraHuyeckas
XUMHS» OTPAXKAIOT:

cOPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUH SIBJICHUW ITPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAYECKAsl CBS3b
(koBaJIeHTHAs, MOHHASI, METAJTTUYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHMSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKK TOHATHM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
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cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUsI OTAEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJCHTHOCTb U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX PaA3JIMUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BelIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUTMYECKast), XapakTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeIEHHOMY KIacCy/Tpymie
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEpHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux siemeHToB JI. M. MennerneeBa, WCHONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB XHMHYECKUX AJIEMEHTOB U UX COCAUHEHUN MO MEPHOJIaM U
rpynmam [lepuoandeckoi cucTembl XuMu4deckux 35eMeHToB /1. 1. Meneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTraHUYECKUMHU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HaKaM (YUCIYy U COCTaBY pEarvpyrolinxX BeEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIMHU, IOATBEPKIAIOIINE
KQUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;
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c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (mpunuui Jle [latense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
HOHSTHS «MacCOBasi OJISl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLIEHUN Ia30B IPU
XMMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MU O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYAaCTBYIOUIMX B PeaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHUYECKOI
nocyAoi M JabopaTopHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHUS C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTb YMEHHUI IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
DKCIIEPUMEHT (pa3JI0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTalIW3aTopa,
ONpPENENCHUE CpEdpl PpPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peaklud MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbQar-, KapOoHaT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pPYA0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOU
KOMMYHUKaIK, IHTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3/CHCTBUS HA )KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEILIECTB, TOHUMAs
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cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  chenbIX M caaboBUAALIMX OOYyYaroOUIMXCs: YMEHHE UCHOJIb30BaTh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiinsg i 3anucu XUMHUYECKUX

bopmyiL.
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HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
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