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NNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo XMMHH Ha ypOBHE CpeAHEro odiiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit eneparumy,
TpeOOBaHUII K pe3yJabTaTaM OCBOEHHUs (eaepanbHOil 00pa3oBaTENbHON MPOTrpaMMBbl CPEIHETO
obmero oo6pazoanusi (DOII COO), mnpencraBneHHbIX B DeAepaTbHOM TOCYIAPCTBEHHOM
obpazoBarenbHoM crtanmapte COO, ¢ yuérom KoHuenumm mpenojaBaHus y4eOHOTO TpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit @enepaiuy, peaau3yronuX OCHOBHbBIE
o0Opa3oBaTeNnbHbIE MPOTPaMMbl, U OCHOBHBIX TOJOXXKeHUH «CTpaTernu pa3BUTHS BOCIUTAHHS B
Poccuiickoit @enepanun Ha nepuox a0 2025 rona» (Pacnopsxenue [IpaButenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3paboTKe MPOrpaMMbl [0 XUMHUH, K OMPEIIECICHUIO O0IIel CTpaTeruu
00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00yUYarOMIUXCS CPEACTBAMHU yUeOHOTO TpeaMeTa « XUMHUsDy IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyalbHble mojoxkenus PIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JeH, COJepKaHus, pe3ysbTaTOB O0yueHHs U TpeOOBAaHUM K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  oOpa3oBaHME,  IOJIy4aeMO€  BBIIYCKHMKaMH  00mieo0pa3oBaTeabHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMOM YacThio UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIUM
9TANoM pealin3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIITUX
[IEJIOCTHOW CHCTEeME XUMHYECKOTo 00pa3oBaHMA. DTH LEHHOCTH KacaroTcsi IO3HAHHS 3aKOHOB
npUpoAbl, GOPMHUPOBAHUS MUPOBO33PEHUSI U OOIICH KyJIBTYyphl YEIOBEKA, a TAKKE HKOJIOTUICCKU
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3/J0pPOBbIO U MPHUPOAHOHN cpeiae. Peanmusyercs xumuueckoe
oOpa3oBaHue OOyyaloIIMXCs Ha YpOBHE CpPEJHEro oO0Iero oOpa3oBaHMs CpPEACTBAMHU Yy4eOHOIO
npeaMera « XUMHS», COJEPKAHNE U MIOCTPOCHUE KOTOPOTO ONPEAEICHbI B MPOrpaMMe MO0 XUMHUH C
yu€ToM crienn(UKA HAYKW XUMHH, e€ 3HAYCHHS B MMO3HAHWH MPHUPOJBI U B MATEPHAIHHON JKU3HU
olmiecTBa, a TaKke C YYETOM OOMIMX Iiesied W TMPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI Cpe/iHero obuiero oopaszoBanus B Poccuiickoit deneparui.

XuMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyio pojib B COBPEMEHHOMH
[UBIJIN3AIIMHA, B CO3JaHWHM HOBOHM 0a3pl MaTepHalbHON KyJabTypbl. OHa BHOCHT CBOW BKJIAa B
dbopMupOBaHUE PAlMOHATIFHOTO HAYYHOTO MBIIUICHHS, B CO3[JaHUE LEIOCTHOTO MPECTaBIeHUs 00
OKpY’XaroIleM MHUpe KaKk O €JMHCTBE MPHUPOABI M 4elIoBeKa, KOTopoe (popMmHpyeTcs B XUMHH Ha
OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU TIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOTbEeMJIEMO
4acThI0 MUPOBOM KYJIBTYPhl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPY/Ia U KU3HH KaXIOTO YIeHa
obmectBa. CoBpeMeHHass XMMHA KaK HayKa CO3UaTelbHas, KaK HayKa BBICOKUX TEXHOJIOTHH
HarpaBJieHa Ha pelIeHUE TI00aTBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOH,
SHEPTEeTHYECKOM, MUIIEBOM, IKOJIOTMIECKON 0€30IMaCHOCTH U OXPaHBI 37J0POBBS.

B cootBercTBUM C OOmMIMMHU NENSIMH W TPUHIUIAMHU CPEAHETO O0O0IIero oOpa3oBaHHUs
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypoBEeHb M3Y4YEHHUsI) OPHEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOMICKYJIBTYpHYIO IIOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPHEHTHUPOB, YCIEHIHOIO BKJIOYEHHUS B IKU3Hb COLUYMA,
IPOAODKEHUS 00pa30BaHUS B Pa3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEHI.

CocTaBisiomuMu npeaMeTa «XUuMus» SBIAI0TCsA 0a30Bble Kypehl — « Opranuyeckast XMMUsD»
u «OO0miast 1 HeOpraHu4ecKass XUMUs, OCHOBHBIM KOMITOHEHTOM COJIEPYKAHHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUU M0 HEOPTraHWYECKOW XUMHUHU (C BKJIIOYCHUEM 3HAHUU U3
o0uieil XuMum) U oprannyeckoil xumuu. opMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUI MPU U3yUYEHUU
npeaMera o0ecrneyrBaeT BO3MOXHOCTh PACCMOTPEHHS BCErO MHOTI00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHSTHUH, 3aKOHOB ¥ TEOPUN XUMHH.



CtpykTypa comepxaHus KypcoB — «Opranudeckas xuMus» U «OOIIas U HEOpraHHYecKas
XUMUs» cpopMUpoBaHa B MpPOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOIO TMOJX0Jla K H3YUYEHUIO
y4eOHOTOo MaTepuasia ¥ OO0yCIIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYecKOW XUMHUU BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOM TEOPUH CTPOEHUSI OPraHUYECKUX COEIUHEHUMU, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX NPEJICTABICHUM O CTPOCHUHU BEIIECCTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BeEIIeCTBaxX MAIOTCS B Pa3BUTHH — OT YTJIEBOIOPOAOB O
CIIOXKHBIX OHOJOTMYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHuyeckoil XMMHHM TOTYYaroT
pazBuTHe CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs MEpPBOHAYAIILHBIC
MPEJICTABICHUS O XMMHYECKON CBsI3M, KJIACCU(UKAIMMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIUU.

[Ton HOBBIM yrJIOM 3peHHUS B mpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTpHUBaeTCA
U3YYCHHBII Ha YpOBHE OCHOBHOTO OOMIIETO OOpa3oBaHHsS TEOPETHMUYECKUNW Marepuan u
(dakTOIIOTUYECKHE CBEJCHHUS O BEIIEeCTBAX M XMMHYECKOW peakmuu. Tak, B YaCTHOCTH, B Kypce
«O0mass 1 HeopraHWYeCcKas XUMHS» OOYYaIOIUMCS MPEAOCTABIACTCS BO3MOXKHOCTH OCO3HATH
3HaYEHUE MEePHUOJUUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOA0JIOTHUECKUX MO3ULINHI, TIy0xKe
MOHSATh UCTOPUYECKOE M3MEHEHHe (DYHKIUN 3TOT0 3aKOHA — OT 0000MIaroneit 10 o0bsACHSIONIeH 1
MIPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHHMI O BaKHEWIIHMX BEHIECTBaX, UX COCTABE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHUH, a TAKXKE O XUMUYECKHX PEAKUUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUs
jJononHsierca B Kypcax 10 wum 11 KiaccoB 3ineMeHTaMHM  COJIEpKaHUsl, HMEIOIIUMU
KyJIbTYPOJIOTHYECKHA W TPUKIAJHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XHMHUM C JIPYTMMH HayKamH, pacKpbIBalOT €€ pojb B IO3HABAaTEIbLHOU W
MPAKTUYECKON JESITeIbHOCTH YeNOBEKa, CHOCOOCTBYIOT BOCHHTAHUIO YBAaXEHHS K MPOIECCY
TBOpUYECTBA B OO0JIACTH TEOPHUH MU MPAKTHUYECKUX MPUTIOKEHUN XWMHUU, MTOMOTAIOT BBHIMYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICIMBATh WH(MOPMAIMI0O U TPUMEHATHh €€ U1 TIOTIOJHEHUs 3HAHWH, pelIeHus
MHTEJUIEKTYAJIbHBIX M JKCHEPHUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a4ad. B 1menom coaepkaHue
ydaeOHOro npeaMera «XUMHs» JaHHOTO YPOBHS M3YYEHHUS OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00y4JaromUXCcsi MUPOBO33PEHYECKOW OCHOBBI JJIsi MOHWMAHHUS (GUIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTraHWYECKOTO M OPraHMYECKOTO MHUpPA, OOYCIOBJICHHOCTH CBOWCTB
BEILIECTB UX COCTABOM MU CTPOEHHEM, IIO3HABAEMOCTh NPUPOAHBIX SBICHHUH IMyTEM 3KCIEPUMEHTA U
pelieHusT MPOTUBOPEUYU MEXIy HOBBIMH (aKTaMd W TEOPETUYECKHUMH TMPEANOChUTKAMH,
OCO3HaHME POJIM XUMHH B PEIICHUU SKOJIOTHYECKUX IMPOOJieM, a Takke MpodiieM cOepexeHus
SHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHUAaJIOB.

B nnane pemenust 3a1a4 BOCIUTAHUSA, Pa3BUTHS M COLUANN3AIMH 00YYarOIIUXCSl IPUHATHIE
IporpaMMoil MO XHUMHMHM MOAXOAbl K ONPENENCHUIO COACPKAaHUSA W TOCTPOCHUS NpelIMeTa
npeIycMaTpUBAIOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUHM, HMEIONMX 0a30Boe
3HAUEHUE IS PA3IMYHBIX BHJIOB JCATCILHOCTH: PEIICHHS TPoOJieM, TIOUCKa, aHaau3a U 00paboTKu
uHboOpMalMy, HEOOXOIMMBIX AJii HPUOOpPETEHHs] OMbITa MPAKTHUYECKOH M HCCIEN0BaTebCKON
JeATEeIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TO3HAHUU XUMUHU.

B mpakTtuke npenoaBaHus XUMHH KaK HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, TaK U HA
YpOBHE cpemHero oO0mero oOpa3oBaHUS, MPH ONPEACICHUU COJMCPKATECIHLHOW XapaKTEePUCTUKH
Hejael M3y4deHus IpeaMeTa HalpaBJIC€HUEM IEPBOCTEIEHHOM 3HAYMMOCTH TPAaJULUOHHO
npu3Haércss  (GOPMUPOBAHHME OCHOB XMMHUYECKOM HayKd Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHUYECKON EATETbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJIMYECKONW TOYKH 3PEHMS] TaKOW MOAXOJ K OINPEACICHHUIO IIeJIe H3y4deHUs
MpeMETa SIBJISIETCS BIIOJTHE OIIPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3PEHHUs TIABHBIMH LEISIMH H3Y4YCHHs MpeaMera «XuUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:
¢ (GOpMHUPOBAHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEUIIEH COCTABIISIONIEH €CTECTBEHHO-
HAYYHOU KapTHUHBI MHpPa, B OCHOBE KOTOPOI1 JiexkKaT KIIIOUEBbIE MOHATHUS, (yHIaMEHTAIbHbIE 3aKOHBI
U TEOpUM XUMHUH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U IOHUMAaHHE CYITHOCTU JOCTYITHBIX
00001IeHNT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIJIGHHE C HWCTOpHEH UX pa3BUTHA U
CTaHOBJICHUS;

* (QopmupoBaHue U pa3BUTHE TMPEACTABICHUNH O HAYYHBIX METOAAX IO3HAHHUS BEIIECTB H
XUMHYECKHX PEaKIuil, HEOOXOAMMBIX Il TPUOOpPETEHUS YMEHHUN OPHEHTHUPOBATHCA B MHpE
BEIICCTB U XMMHUYECKUX SIBJICHUN, IMEIOIIUX MECTO B MPUPOJC, B IPAKTHUECKON M MMOBCEIHEBHOMN
KU3HU;

® pa3BUTHE YMEHHUI M CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJIEHUEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJIIOIEHHEM TPaBUIl 6€30MacHOT0 OOpAIeHHSI C BEIIECTBAMH.
Hapsgy c¢ »TuM, coaepkarenbHash XapaKTepUCTHKA IeJied W 3aJad M3ydeHUs MpeaMera B
nmporpaMMe 10 XHMHH YTOYHCHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IIPHOPHUTETAMHU B
cucTeMme cpenHero obmero odpasoanus. CerogHs B MpenojaBaHUN XUMHH B OOJbIIEH CTENEeHU
oTIaéTcs MPeaNoYTeHHE MPAKTUYECKON KOMIIOHEHTE COIepKaHUs 00yUeHHsl, OpUEHTHUPOBAHHON Ha
MOJITOTOBKY BBITTYCKHHUKA 0011e00pa30BaTeIbHON OpraHu3aIiuy, BIaICIONIEro He HabopoM 3HAHHIA,
a (PYHKIIMOHAIBHOH T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUSMH aKTHBHOTO TOJYYCHUS
3HAHUN U IPUMEHEHUS UX B PealIbHOM JKU3HHU U1 PEIICHUs MPAKTUUECKHX 3a7au.

B cBsi3u ¢ 5TUM nipu U3YUYEHUH TpeaMeTa « XUMUsSD» JOMUHUPYIOIIee 3HaUeHHE TPUOOPETaIOT
TaKHe 1NN U 33]]a91, KaK:

ajanTanys 0O0yJaroIIUXCs K YCIIOBUSAM JUHAMHYHO Pa3BUBAIONICTOCS MHPa, (POPMUPOBAHHE
MHTEIJICKTYallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPHUHSATUIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dbopMUpOBaHUE Y 00YJAIOIIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITNH ), TMEIOIIIIX
YHHUBEpPCAJbHOE 3HA4YeHHE I DPA3JIMYHBIX BHUJIOB JEATEIBHOCTH: pEHIeHHs] MpoOsieM, MOHUCKa,
aHanmuza ¥ o0paboTku uHOpMaNMKU, HEOOXOMUMBIX ISl MPUOOPETEHHUS OMbITa ACSITENbHOCTH,
KOTOpasi 3aHUMaeT Ba)XXKHOE MECTO B TO3HAHUHM XUMHUHU, a TakkKe s OICHKH C TO3ULUN
IKOJIOTHYECKON OE30MacHOCTH XapakTepa BIUSHHUS BEHMIECTB W XUMHUYECKHX IPOIECCOB Ha
OpraHM3M 4YeJIOBeKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEMH
00ydJarmuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHHUS 1O XHMHHU B
COOTBETCTBUHU C >KH3HCHHBIMHU ITOTPEOHOCTSMH, WCIIOH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIE
TEXHOJIOTHH I TIOWCKAa U aHaju3a y4eOHOM M Hay4YHO-TOMYyJIApHOW MHGOpPMAIUU XUMHYECKOIO
COJIepKaHUS;

dbopMupOBaHUE U PA3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HAOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH,
IpU [JIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIHUTaHUE Yy O0ydaromuxcs yOekIEHHOCTH B TYMaHHUCTUYECKON HAMpPaBICHHOCTU XMMHH,
e€ BaXHOH pONM B pEIICHUU TIN0OaIbHBIX MPOOJIEM PpAIMOHATBLHOTO MPUPOAOIOIB30BAHNUS,
TIOTIOJTHCHUS DHEPTCTHUECKUX PECYPCOB W COXPAHEHHUS TIPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OX0AMMOCTH OEpeKHOTO OTHOIIECHUS K IMPHUPOAEC M CBOEMY 3J0POBBIO, a TaK)Ke MPUOOpETEHUs
OTbITa MCMOJIb30BAHUS MOJNYUYEHHBIX 3HAHUW JUIS MPUHSATUS TPAMOTHBIX PEIICHUN B CHUTyaIUsX,
CBSI3aHHBIX C XMMHYECKUMU SIBICHUSIMHU.

B yuebGHOM mane cpemnero oOmiero oOpa3oBaHMs MpeaMeT «XuMus» 0a30BOro YpPOBHS
BXOJTUT B COCTaB MPeIMETHON 001acT « ECTeCTBEeHHO-HAYYHBIC TPEAMETHI.



OOmee 4McaO 4YacoB, OTBEACHHBIX Ul M3YyYEHHsS XMMUHU, HA 0a30BOM YPOBHE CpEIHEro
oOmero oopazoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenio), B 11 kmacce —
34 gaca (1 gac B HeeIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHNYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMer opraHnMyeckoi XMMHH: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYECHHE B MOIYYCHHUH
HOBBIX BEIIIECTB U MaTepuasoB. Teopus cTpOEHUs OpraHMuecKux coequHennii A. M. bytneposa,
e€ OCHOBHbIE MoOJIOKEeHUA. CTpyKTypHbIE (DOpPMYJBI OpPraHMYECKUX BellecTB. ['omosorus,
M30MepHsl. XMMHUYECKAasl CBS3b B OPraHUYECKHUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o0  KiaccuUKalMKM  OpraHudeckux  BemiectB.  HomeHknarypa
OpraHMYECKHUX COEIMHEHUH (cucreMarudeckas) W TPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOABl U3YYEHUS BELIECTB M HUX MPEBPALLIECHUN: O3HAKOMIIEHHE C
oOpa3iaMu OpraHMYecKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHUYECKHUX BEIIECTB, HAOJIOJEHHE W ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB II0
IIPEBPALCHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuM (IJIaBjieHNUEe, OOyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBl: COCTaB W CTPOCHHUE, TOMOJOTMYECKMH psAd. MeTaH M 3TaH — mOpocTeuinne
MPEICTABUTENN AJIKAHOB: (U3NYECKHE U XUMHUYECKHUE CBOMCTBA (PEaKUMU 3aMEIlEeHUs H
TOpPEHMS ), HAX0XK/IEHNUE B IPUPOJIE, OTYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAI. DTUIEH U MPOMUIEH — IpOoCTelme
NPEJCTAaBUTENIM AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, THIPATAllUK, OKUCIIEHUS U MOJIMMEPHU3ALINN), TI0OTy4YEHHE U IPUMEHEHUE.

Anxanuensl: OyramueH-1,3 u metmnOyraaweH-1,3: cTpoeHHe, BaXKHEUITNE XUMHYCCKHE
cBoiicTBa (peakus noaumepusanun). [logyyeHne CHHTETHYECKOrO KaydyKa U Pe3UHBbI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJOTHYECKUH psia. ALETUICH —
NPOCTEHIINI MPeICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuy ruipupoBaHus, raJOreHUPOBaHUs, TUApPATAIIMK, TOPEHMS), OJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKUE U XUMHUYECKHE CBOWCTBA (peaxIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MONy4YeHHE M THpuUMeHeHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOGaHus), noayieHue u
npumenerue. 'TOKCMYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXAYy  YIJIEBOAOPOJAMH,
MIPUHAUISKAIMMH K Pa3JINYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YTIIeBOAOPO0B. [IpuponHblil ra3 U momyTHbIE He(TAHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TNEeperoHkKa, KpPEeKUHT
(TepMHYECKU, KaTaTUTHYECKHUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U IpOAYKThI €T0 epepadoTKH.

OKCIEpUMEHTAIbHbIE METOAbl U3YUEHUS! BELIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu MjIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» 1 «Yroaby, MoAenupoBaHue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTUYCCKON pPaOOTHI:
MOJIyYEHHUE TUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOI'O BEIIECTBA WM MPOAYKTAa pEaKLUUU 0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxkamme opranudeckue coelMHeHUs




[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (U3NYECKHEe U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMH METaJlIaMH, T'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHne. BogopoiHbie CBSA3U MEXKIY MOJIEKyJaMu cupToB. JleificTBre MeTaHoNIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToOMHbI€ CHUPTHI. OTHICHIVIMKOIb W TIHUILEPUH: CTpOeHHe, (u3nyYeckue u
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIETOYHBIMUA METaJNIaMH, Ka4ECTBEHHAsI peakliys Ha
MHOTOaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue riunepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penona.

Anpaeruabl U kemowusl. DopManbAeruj, aueTaIbIETH]: CTpoeHUe, (QU3UYecKue Hu
XMMHYECKHE CBOWCTBA (pPEakIMy OKHUCIEHUS U BOCCTAHOBIICHUS, KayeCTBEHHBIC PEaKIUH),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3NYEeCKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakuus
stepudukanmu), mnoinydeHne U mnpuMmeHenue. CTeapuHOBasi M OJEUHOBAs KHUCIOTHI Kak
IPEeJCTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBobl: cocTaB, KilacCU(pUKaLUs yIiIeBoA0B (MOHO-, TU- U ToJrcaxapuabl). I roko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHMS MOJIEKYJbl, (PH3MUECKUE U XUMUYECKHE
cBoiicTBa (B3aumoneictBue c¢ ruapokcuaoM Meau(ll), oxucineHme amMmmuaduHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAaXOXKJICHHE B TPUPOJIE,
npuMeHeHue, Ouosoruyeckas poib. @orocunre3. Ppykro3a Kak HU30Mep IIIFOKO3BI.

Kpaxman u nemnronosa kak npupoassie noauMmepsl. CTpoeHHe Kpaxmasa U LEeJUTFOJIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaYeCTBEHHAs PeaKkusi C HOJ0M).

DKcrepuMEeHTAIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M HX IMPEeBpAllEHUIl: MpOoBeIeHHE,
HaOJIO/IEHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHUCIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (okucieHnue
aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmemu(Il), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE NPaKTHUECKON palOoTHI: CBOICTBA pacTBOpa YKCYyCHOM
KHCJIOTHI.

Pacuérnele 3amaumn.

Bolunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYeCTBa
UCXOJHOTO BEIIECTBA WM MPOAYKTAa pEaKlMd MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WU NPOAYKTOB PEAKIIMH).

A3oTcozepKale OpraHn4eckiue CoeMHEHNUS.

AMUHOKHUCIOTEl Kak amQoTepHble OpraHudyeckue coeauHeHus. dusznueckue Hu
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha TMpuUMepe INuluHA). buonoruueckoe 3HaveHuHe
aMHUHOKHUCIIOT. [lenTuapl.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi, BropuyHas u
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OENKOB: THUIPOJIM3, JACHATYpalUs,
KayeCTBEHHbBIE PEaKIIMH Ha OEIKU.



DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpEeBpallleHUil: HaOdrofeHue u
ONMCaHHWE JEMOHCTPALMOHHBIX OMNBITOB: JCHATypalys OETKOB IpH HArpeBaHWU, ILIBETHBIC
peakiu 6eIKoB.

BbIcOKOMOJIEKY ISIPHBIC COCAUHEHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHsAs MOJeKyspHas Macca. OCHOBHbIE
METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — TIOJIMMEPHU3ALUs U TOJUKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YECHMs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBSI3H.

Peann3anus MexXnpeaIMETHBIX CBA3EH NMPU U3y4eHUM opraHndeckod xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAy4YHbIX MOHSATHH, Tak MU
MIOHATUH, SIBJIAIOIIUXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOIO LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpusi, aHajlu3, CHUHTE3, KiIaccupukauus, TI[EePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpEeHHeE,
JKCIIEPUMEHT, MOJIEIIUPOBAHUE.

®dusuka: MaTepus, SHEPIUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, JHEPIeTUYECKUNA YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BeleCTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BelecTBa (O€IKH, yIrIeBOAbI, KUPHL, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOonmorus: NMUIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MMUTAHUS, MOKOLIUE CPEICTBA,
JICKapCTBEHHBIE U KOCMETHUYECKHE MTPENAapaThl, MAaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMuYeckuil aneMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAsE 000JIOUKa.
DHEpPreTHYECKUe ypOBHHU, MTOAYPOBHU. ATOMHBIC OpOUTalH, S-, p-, d- 3meMenTsl. OCoOOCHHOCTH
pacnpezieNieHusl 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpOHHAs! KOH(UTYpaLUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuomgmueckass cucremMa xumuyeckux osnemeHtoB J[. M.
MengeneeBa. CBsi3p NepuUOAMYECKOTO 3akoHa M Ilepuonnyeckoil cHUCTEMBI XUMHYECKHX
sneMmeHToB J[. M. MeHnaeneeBa ¢ COBpeMEHHOM TEOpUEW CTPOECHUsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
10 FpyInnaM U rnepuojam. 3HaueHHe NepUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKHU.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHYECKONW CBSI3M (KOBaJEHTHAas
HENoJsIpHAsl W TOJspHas, MOHHAs, MeTajuindyeckas). MexaHu3smbl oOpa3oBaHMsI KOBaJECHTHOMN
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbI). BogopoaHast cBs3b. BaneHTHOCTb.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEHNS. FIOHBI: KAaTHOHBI U AaHUOHBI.



BemecTBa MOJEKYJIIPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPHUCTAJUIMYECKON PEeIIETKH.

[TonsTue o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBasi 10
BELIECTBA B paCTBOPE.

Knaccudukanuss Heopranmueckux coenuHeHnid. HomeHkmatypa HeEOpraHHMYECKHX
BellecTB. ['eHeTHueckas CBA3b HEOPraHMYECKUX BEUIECTB, MPUHAIIEKAIIUX K Pa3InIHbIM
KJIaCCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHYECKHX peakluil B HEOpPraHUYeCKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U MpeBpalleHus
SHEPTUU MPU XUMUYECKUX PEaAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (pakTopoB. OOpaTHMble PEAKIMH.
Xumunyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSIHHUE XHUMHYECKOI'O PABHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponaurnyeckas auccouuanus. CuibHble W ciaOble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAS, IIEJI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUH.

OKClepUMEHTAJIbHBIE METO/bl M3YyUEHHUS BELIECTB U UX IPEBpAILEHUI: JEMOHCTpalus
tabmun «lleproguyeckas cuctema xumudeckux sjaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeliell KpPUCTAIIMYECKUX peIETOK, HaOJMIJCHWE U OINUCaHME JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3iIoXKEeHHE MEPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTallu3aTopa,
OIpEZICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C MOMOLIbI0 YHHUBEPCAJIBHOIO MHIUKATOpA, peakluu
MOHHOTO OOMeEHa), MpOBEJIEeHUE NPaKTHUeCKON paboThl «BiusHue pasnuyHbiXx (AaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUNY.

Pacuérnbie 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUUYECKUX PEAKLIM, B TOM YUCIIE TEPMOXUMUYECKUAE PACUETHI,
pacuéThl ¢ CMOJB30BaHNEM TIOHATHUS «MaccoBas J0JIs BEIIECTBay.

Heopranuveckasi xumust

Hemeramnel. Ilonoxenne HemerauioB B llepnoanueckoil cucteMe XHMMHUYECKUX
anementoB J[. M. MenzneneeBa u 0coOEHHOCTH CTpoeHHs aromoB. dusnuyeckue cBOICTBa
HEMETAIIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIopoa, cepsbl, hocdopa u yriaeponaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIoB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIO0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJOPOIHBIX
COCTMHEHHUI).

[IpumeHeHne BaKHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Mertamibl. [Tonoxxenne metamioB B [lepuoguyeckoil cucteMe XUMHUYECKUX AJIEMEHTOB /.
U. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTaoB. OOuue
¢usnueckue cBoiictBa MeTa/uioB. CIUIaBbl METaNIOB. DJIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJUIOB.

XWMHYECKHUE CBOWCTBA BAXKHEMININX METAJUIOB (HATPHWM, Kalud, KaJbI[Mi, MarHuu,
QIIOMUHUH, IUHK, XPOM, XKeJe30, Me/lb) U UX COCTUHEHUH.

O6u1me ciocoObl moyyeHus MeTayuioB. [IpuMenene MeTaioB B ObITY U TEXHUKE.

OKCepUMEHTAJIbHbIE METOJbl H3YYEHMs] BEIIECTB M MX [PEBPALLEHUIl: HU3y4eHUe
KOJUIEKIIMH «MeTaasl M CIUIaBbl», O0pa3llOB HEMETAJJIOB, PELICHHE HSKCIEPUMEHTAIbHBIX
3aga4, HaOJNIOJeHHME U  ONHMCAHUWE  JIEMOHCTPALMOHHBIX U  JIAOOPATOPHBIX  ONBITOB



(B3auMoielicTBHE TUIPOKCHIA ATIOMUHHUS C PAacTBOpaMHU KHCIOT W IIEJI0Yeil, KauyeCTBECHHBIC
peaKIMy Ha KaTUOHBI METAJIJIOB).

Pacuérnrie 3amaun.

PacuéTpl macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIIMHU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUHU, €CITH OJTHO U3 BELIECTB UMEET MIPUMECH.

XUMUA U )KU3Hb

Ponb xumuu B 0o0ecriedeHnH 3KOJIOTUUECKON, SHEPTeTHUECKON U MUILEBOI Oe30MacHOCTH,
pa3BuTUM MeAUIUHBL. [loHsATHE O Hay4YHBIX METOJax MO3HAHUS BEIIECTB U XHUMHYECKUX
pEaKUHnid.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPUHIUNAX MPOMBIIIICHHOTO TOJYYSHUS
BA)KHEUIUX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUATOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTEepUabl,
KOHCTPYKLUMOHHBIE MaTepHuajibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepuaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHUYECKUE U MUHEPAIIbHBIC yI00PECHHS.

XUMHS U 30pOBbE YEIIOBEKA: MpPaBWJIa MCIOJIb30BAHUsS JIEKAPCTBEHHBIX NPENapaToB,
npaBuiia 6€30MacHOT0 HCIOIb30BaHMS MPENapaToB OBITOBOM XUMUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MU U3yyeHUH OOIel U HEOPraHUYEeCKOW XMMHU B
11 xacce ocyuiecTBiIseTCs Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHATHUM, SABJISIFOUIMXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
[UKJIA.

OOme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJlW3,  CHUHTE3,  KiaccUpUKalus,  MEePUOJUYHOCTb,  HAOIIOJIEHUE,  HKCIEPHUMEHT,
MOJEIUPOBAHNE, U3MEPEHHUE, SIBJICHHUE.

®dusuka: Marepus, dHEPrus, Macca, aToM, dBJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIL,
pPaIuoOaKTUBHOCTb, MOJIEKYJIA, SHEPTETHUYECKUN YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- H MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpaITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMEBIE, TOTUTUBO, PECYPCHI.

TexHonorus: XUMHYECKASI IIPOMBILUIEHHOCTb, MeTaJUTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepuasos, CEIBbCKOXO035IMCTBEHHOE MIPOU3BOJICTBO, MULIEeBas
MPOMBINUICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAaHOTEXHOJIOTUU.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHI

®OI'OC COO ycraHaBimMBaeT TpPeOOBaHHMSA K pPeE3yJbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpeaHero oOmiero oopazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuyHo-MeTonn4eckoif OCHOBOW Uil pa3padOTKH TUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHWMHsD» Ha YpPOBHE CpeIHEro ooOimero oOpa3oBaHUS
BBIJIETICHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUHUCKOW TPaXKTAHCKONW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH Y CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBAIUU K O0yUEHHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUYECKUX TpaauLIUi 6a30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCs PYKOBOJCTBOBATHCS B CBOCH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMH LIEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHuUS;

HaJIMYUE IPABOCO3HAHUS SKOJOTUYECKOW KYyJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMera «XHUMHsD JIOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M BOCHHUTATEIIbHOW JIEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJ€ajaMd  POCCHICKOTO
rpaXAaHCKOro 0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMaMH M TPaBUJIAMHU [OBEACHUS,
CIOCOOCTBYIOIIMMU TPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHsD) OTPaKaroT CPOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M MPAKTHUECKOM MEsTeIbHOCTH OO0y4alouuxcs 10 pealu3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOT0 BOCIUTAHMS:

OCO3HaHUS O0YYAIOMIMMUCS CBOMX KOHCTHUTYLIMOHHBIX TIPaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPSAIKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAaX M MpaBUiaX MEKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AAHUHN YUCOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI IPYTHX
MIPY aHAJIN3e PA3INYHBIX BUIOB YUCOHOU JAEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIITUTAHMS

LEHHOCTHOIO OTHOLIEHUST K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXECHHUSI K TPOIIECCY TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHECHHUS
XUMHH, OCO3HAHHSI TOTO, YTO JIOCTHIKCHUS HAyKH €CTh PE3yJibTAT JUIUTEIHHBIX HAOIOICHHMIA,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M [I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHU U TOCIEAYIOIIEM AaHAJIU3E
nH(OpPMAIIUU O TIEPEIOBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XWMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTU OIIEHUBAaTh CBOE IMOBEJCHUWE W IOCTYNKHM CBOMX TOBAPUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO U 0€30MacHOro oOpas3a >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOMrofeHHUs TIPaBMJI OE30MACHOTO OOpaIleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOMN
YKU3HHU U B TPYAOBOU JEATEILHOCTH;

MMOHUMAHUS [IEHHOCTH TPaBWI WHIWBUIYAIHHOTO ¥ KOJUIEKTHBHOTO O€30MacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 300POBBIO U JKU3HU JIFOACH;

OCO3HAHHUS TOCIEJCTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

5) TpyaoBOIro BoCnuTaHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENIbCKON  JeSTeIbHOCTH,
O0ILIECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOGEcCHil pa3iInyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOIAM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYyaJIbHOW TPACKTOPUH OOpa30BaHUA,
Oynyieit npodeccuu U peaau3alnuu cCOOCTBEHHBIX dU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) 3K0J10rMYeCKOTr0 BOCTIUTAHMSI:

9KOJIOTUYECKH 11eTIECO00Pa3HOTO OTHOIIEHUSI K IPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIIc;

MOHUMAaHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEBI;

OCO3HAHUsI HEOOXOAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JJI PEIICHUS BOTIPOCOB
PalOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTHUBHOTO HENPUATHS JEWUCTBHI, MPUHOCIIIMX Bpe OKpY>KAaroUIel NPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSTHBIC YKOJOTHUECKUE MOCIEACTBHUS MPEIIPUHUMAESMBIX
JIEMCTBUN U NPEAOTBPAILATh UX;

HaJIM4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, SKOJOTMYECKOW KYJbTYpbl, OIbITa
JEATEIbHOCTH  HJKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEIPHON, KOMMYHUKATHUBHON U COIIMATLHOM MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSITH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;

MOHUMAHUS CHCIM(PUKA XUMHUU KaK HAyKH, OCO3HaHUS e¢ ponu B (OPMUPOBAHUU
PaLMOHAJILHOTO HAYYHOTO MBIIUIEHHS, CO3/IaHUH 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpYykKaroIleM
MHUpE KaK O €JUHCTBE IMPHUPOJbI U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpodJieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUJII COBPEMCHHOW IUBWIM3AIUU: B €€
T'YMaHHUCTHYECKOW HAIPaBJICHHOCTH M Ba)XKHOM POJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU



KYJbTYPbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MHUIICBOM M OKOJIOTMYECKON OCE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00ecTeueHnH yCIIOBUM YCTICIITHOTO TPY/Ja M SKOJOTUYECKH KOM(DOPTHOM KU3HHU KAXKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH UCIOJIb30BATh MOJyYaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHUsS SBJICHHHA OKPY)KAIOIIET0 MHpPAa M MPOUCXOASAIINX B HEM WM3MCHCHHI,
yMEHHUS JiejaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C IEJIBIO MOIYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMHUUYECKUE 3HAHUS ISl PEIICHUS TIPoOieM
B PCATbHBIX )KH3HCHHBIX CHTYAIHSIX;

WHTEpeca K MMO3HAHUIO M UCCIICIOBATEIBCKON ACATEIPHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U caMOOOpa3oBaHUIO, K
AKTUBHOMY TMIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHU C IKH3HCHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IUYHbIX cdepax mnpodeccHoHaaIbHOM
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pPe3yiIbTaThl OCBOCHHS yYeOHOro mpenMera «XUMUsS» Ha YPOBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAOT:

3HauYUMBIe 175 (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCUUTUTMHAPHBIC
(MexTpeIMeTHBIE) O0IIeHaAYYHbIC TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEMbBIX B €CTCCTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CHCTeMa, Hay4YHBIA (DAKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOICHUE, M3MEPEHNE, DIKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaIbHbIC y4eOHBIC JEHCTBUS (mo3HaBaTEIBHEIC, KOMMYHHKATHUBHBIE,
peryisTHBHBIE), oOecreuuBarone (GopMuUpoBaHHUE (QYHKIIMOHATHHOW TPAMOTHOCTH H
COIMATPHOM KOMIIETCHITUN O0yJarOITXCs;

CIIOCOOHOCTh ~ OOYYaloIMMXCS  HMCIOJb30BaTh  OCBOSHHBIC  MEXIUCIUTUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIHHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeMeTHbBIE PEe3yJIbTaThl OTPAKAIOT OBJIAJICHUEC YHHUBEPCATBHBIMH YICOHBIMH
MMO3HABATEJIbHBIMUA, KOMMYHHUKATUBHBIMHU U PETYJISTUBHBIMH JICHCTBUSIMU.

OBi1ajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W aKTyalIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpEeAeNATh LENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTAThl ACITEILHOCTHU C TIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBINUICHHS — BBIACIATH
XapakTEepHbIC TPU3HAKKW TIOHATHH © YCTAHABIMBAaTh WX B3aMMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIINE MOHITHS JIsI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPHUHU IS KIACCU(PUKAIIUY BEIISCCTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEK/Y N3YIacMbIMU SBICHHUSIMH,

CTPOUTH JIOTMUECKHE pACCYXKIAeHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, [0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PaCCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIbI 1 3aKJTFOUCHUS;



IMPUMCHSATH B IPOUECCCC IMO3HAHUA, NUCIIOJIb3YCMBIC B XUMHUU CUMBOJIMYCCKUC (3H8.KOBBI€)
MOJIEJIH, TPE0OPa30BbIBATh MO/JIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HaK (CHMBOJ) AJIEMEHTA,
XuMHueckass (opMyna, ypaBHEHHE XHMHMYECKON peakiud — TMpH pelIeHuH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJENbHBIE MPEICTaBICHUS
JUTSL BBISIBTICHUS XapPaKTEPHBIX MTPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTENbCKUE eiiCTBUS:

BJIaACTH OCHOBAMHU METOJ0B HAYUYHOT'O MMO3HAHUS BCUIECTB U XUMHNYCCKUX peaKnHﬁ;

dbopMynupoBaTh LeTM M 33JaYd  HUCCIIEJOBAHMS, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJIA (1)OpMI/IpOBaHI/I$I TUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/If/'I;

BJIaACTb HABBIKAMHU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHWUA W MPOBCACHUSA YUYCHHUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIaTh 32 XOJIOM IpPOIEcca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ylnbTaT, (GopMyIuUpoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIHTaTOB UCCIICIOBAHMS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUUYECKOH HCCIeIOBATENbCKOW M MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIISITh CIOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOAOB pEeIIeHUs
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOOOB IMO3HAHUS.

3) padora c undopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAaX HHpopManuu (HaydHO-HOMYJsIpHAs
auTepaTypa XHMHUYECKOTO COJAEpIKaHMs, CIpPaBOYHbIE TMocoOus, pecypchl MHTepHeTa),
aHaTM3UpPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUIOB M (OPM MpENCTaBICHUS, KPUTHYECKU
OIICHHUBATH €€ JJOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTE;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIE METOAbl MpPHU IOUCKE U OTOOpe
uHbOpMaIuu, HEOOXOAUMOM JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
PA3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANBHYIO (hOpMY Tpe/cTaBieHruss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCITIONIb30BaTh HAY4YHBIM $3bIK B KAuyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
UHpOpPMaLUE: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3UYecCKne M MaTeMaTHYeCKHe) 3HAKUu U
CHUMBOJIBI, (hOpMYyIIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPEoOPa30BhIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OBi1aeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ JUAJIOTA W/WJIN TUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIHHO BBIMOJIHEHUS
IpeIOKEHHON 3a1a4u;

BBICTYNATh C MPE3CHTAlUEH pe3yJbTaTOB I103HABATEIbHOU ICATEIBHOCTH, IOJYYECHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAMU IPU  BBIIIOJIHCHUHU XHUMHYCCKOI'O
9KCIIEPUMEHTa, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuud y4eOHOTO MpoekTa u (OPMYyJIHUPOBATh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
I/ICC.HGI[OBaHI/Iﬁ HYTéM CcCorjiaCoBaHuA HOBI/IL[I/Iﬁ B X0I¢€ O6CY)KIICHI/I$I )41 O6M€Ha MHCHUAMMU.

OBi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU Il CTBUSMMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBIISATH CBOIO IO3HABATEIbHYIO IESTENbHOCTD,
ompezenss e€ UeNu U 3a/add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeagaraeMblii aaropuTM ACHCTBHI MPH BHIIOJHEHUH YYEOHBIX M HMCCIEIOBATEIBCKUX 3aad,
BBIOMpaTh Hanbosee F3(PHEKTUBHBIN CITOCOO MX PEIICHHs C YIETOM IOyUYeHHUs] HOBBIX 3HAHUN O
BCIICCTBAX U XUMHUUYCCKUX PCAKIIUAX,



OCYHICCTBJIATE CaMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBE CaMoOaHalIln3a Hu
CaMOOIICHKH.

INPEAMETHBIE PE3YJ/IBTATbBI
10 KJIACC

[IpenmeTHbIe pe3ysibTaThl OCBOEHHUS Kypca «OpraHudeckasi XuMus» 0TpaXaroT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHO! KapTHHbl MHpa, POJIM XHUMHUHM B TO3HAHUM SIBJICHUH NPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOOMMOHN s
pelIeHus] MPAaKTUYECKUX 3aJad M OSKOJIOTMYECKHM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpeje;

BIAJICHUE CUCTEMOHW XUMHUYECKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIHE
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JICKTPOHHAsl 000J104Ka aToMa, MOJIEKyJla, BaJIECHTHOCTb,
JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas H
COKpalléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, yITIEpPOAHBIH  CKEJIET,
(yHKIMOHANBHAS TpyNa, pagukaji, U30Mepus, HW30Mepbl, TOMOJIOTMYECKUN psll, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPOA M a30TCOAEPIKAIIME COCAUHEHHS,, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEJUHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUSI OPraHUYECKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE IMOHHMMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (aKTOJIOrMUECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUH U 0€301MaCHOM MCIOIb30BAHNHU BaKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTEepHbIE MPU3HAKK MOHATHH, yCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS ITPU ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALICHUI OpraHUYEeCKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
Y YPaBHEHUI XMMHUYECKMX pEaKLMi, U3rOTABJINBATH MOJCIIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WJUTIOCTPALMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEIeIEHHOMY KJaccy/Tpymnie COeAMHEHUN
(YyrneBooopoabl, KUCIOPOX W a30TCOJEpKalllue  COEAMHEHHs, BBICOKOMOJEKYJISIPHbIE
COEJIMHEHUS), JaBaTh UM Ha3BaHMA o cucremarnyeckoir HomeHkiatype (IUPAC), a Taxke
IPUBOJUTh TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IPOIMWIIEH,
alEeTWJICH, STWIEHIJIUKOJb, TJIUUEPUH, (QeHod, (opMaibAeruj, aleTaabAeruj, MypaBbUHas
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAas KUCIIOTA, CTEApPUHOBAs KUCIIOTA, INIIOKO3a, QpPyKTO3a,
KpaxmaJl, [1eJUTI0JI03a, TIIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBI XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCT YMEHHUsl NPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHX
BemecTB A. M. bytnepoBa ans 0ObsICHEHHSI 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (HU3MUECKUE U
XMMHMYECKHE CBOWCTBA THUIIMYHBIX IIPEICTABUTENIECH PA3INYHbBIX KJIACCOB OPTaHUYECKUX BEILECTB
(MeraH, STaH, STWJEH, MNpPONMIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTJINKOJb, TTUIEPUH, (EHOJ, aleTalbIAeTHI, MypaBbUHAs U YKCyCHas



KHUCJIOTBI, IJIIOKO3a, Kpaxmal, LEJUI0I03a, AMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh
TE€HETUYECKYIO CBSA3b MEXKIYy HUMU YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUECKHX pPEaKIHH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YTIEBOJOPOAHOTO CHIPBS
(HedTh, MPUPOAHBIN Ta3, yroib), CHOCOOBI MX MepepabOoTKH M MPAaKTUYECKOe MpPHUMEHEHHE
IPOIYKTOB MEPEPadOTKHU;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS IO XHMUYECKUM YpPaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOAHOTO BEIIECTBA MM MPOAYKTa PEaKUUU MO HU3BECTHBHIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIECTB WIH IPOAYKTOB PEAKIIMHN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIQIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYIHOTO
MO3HAHUS, MCHOJB3YEMbIX B XHMHUHU TIPH HM3YyYEHUU BEUIECTB M XHUMUYECKUX SIBICHUMN
(mabnrogeHue, W3MEpEHUE, HSKCIEPUMEHT, MOJCIUPOBAHKUE), UCHOJIb30BaTh CUCTEMHbIC
XUMUYECKUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHUI COOJIIOAATH MpaBUjIa MOJIb30BAHMUS XUMUYECKON MOCYA0U U
1abopaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XMMHUYECKHHA SKCIIEPHUMEHT
(mpeBpallleHHs OPraHUYeCKUX BEIIECTB IPU HAarpeBaHUU, MOJyUYEHUE STUIIEHA U U3yYEHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKHX BEIIECTB, JEHaTypauus OeIKoB Mpu
HAarpeBaHUU, 1IBETHBIE PEAKIUU OEJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30IaCHOCTU
npu oOpallleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 000OpYAO0BaHHEM, MPEACTABIATH PE3YJIbTaThl
XMMHUYECKOTO S3KCIepuMeHTa B (opMe 3amucu YpaBHEHHUH COOTBETCTBYIOLIMX pEAKUUl u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYIO HH(OpMAIIUIO,
NOJTy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMaluu, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMI0JaTh MpaBWiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBE/IeHNsI B OBITY M TPYAOBOM [EATEIbHOCTH B LENSIX COXPAHEHHUS CBOErO 3/I0pOBbSI U
OKpPY’KaloIllel MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OpraHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [I/JIK, noscHaTe Ha
npuMepax crocoObl YMEHBUIEHUS] M MPEJOTBPAIICHHs] UX BPEAHOIO BO3JEHCTBUS HAa OpraHU3M
YEJI0BEKa;

Uit 00y4YaroluXcsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE MPHUMEHSATH
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX MTO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUII,

JUIL  CJETBIX W CIa0OBHIAMIMX OOYYArOIIMXCA: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3Hauenuii JI. bpains nist 3anvcu XxumMuaeckux Gpopmyir.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOeHHS Kypca «OOm@ass W HeopraHuyeckas XUMHsS»
OTPaXKAIOT:

c(OPMHPOBAHHOCTh NPEICTABICHUNH: O XHUMHYECKOH COCTaBIIAIOLIEH €CTEeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XWMHUH B TO3HAHUM SIBJICHUN MPHPOIbI, B (HOPMUPOBAHUU
MBILUIEHUS. U KYJBTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOJUMOW st
pelIeHus] MPAaKTUYECKUX 3aJad M OSKOJIOTMYeCKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30POBBIO U IIPUPOJHOM Cpee;



BJIQJICHUE CUCTEMOW XUMHYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaloINe
HOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OPOUTAIIM aTOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSIPHBIA OO0BEM, BaAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XHMHUYeCKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeTajlIndecKkasi, BOJOPOAHAs),
KpUCTAJUIMYECKAss  PEIIETKA, TUIBl XMMHMYECKHX  PEakUuid, pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOM  peakIMM, XHMHUYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON auccoruanuu, nepuoauueckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMs HEPIMM NPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMSI,
JeXale B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U CHCTEMHOCTH XHWMHUYECKUX SIBJICHH,
(hakTONOrMUECKHUEe CBEJICHUSI O CBOMCTBAX, COCTaBe, MONYYEHUU U O€30MacHOM HCIOJIb30BaHUU
BOXHEHIIINX HEOPraHWYECKUX BEIECTB B OBITY U MPAKTHUECKON JAEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEpPHbIC MPU3HAKH MOHATHUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMHMCAHWU HEOPTaHMYECKHUX
BEILECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUH MCIOIB30BaTh XUMHUECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
¢opMyn BemlecTB M ypaBHEHHH XHMHUYECKHX PEAKIHMHA, CHCTEMATUYECKYyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHManbHbIE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raiméHasi U3BECTh, HETalll€Has W3BECTb, NMUTHEBAs COJA, IMUPUT U
Jpyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEHTHAs, MOHHAs,
MeTaJlJIN4ecKasi, BOJIOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasl, MOJIEKYJISIpHasi, MOHHAas, MeTajsIn4yecKas), XapakTep cpellbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie coeIMHEHUH (IIPOCThIE BEIIECTBA — METAUIBI U
HEMETAIUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUBI, COITH);

c(OPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tepuoandeckoro 3akoHa J[. U.
MenzaeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (PyHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [leproauueckoii cucteMbl XUMHUYECKUX 31eMeHTOB 1. 1.
MeHnneneeBa, HCIONB3Yysl TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTANNY, «IHEPreTHYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHYECKHUX DJIEMEHTOB M HX
COeIMHEHMI 10 nepuoaam u rpynnam [lepuognueckoil cuctrembl XumMuueckux snemeHTos 1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMH BEIIeCTBAMU C IIOMOIIBI YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUUUPOBATh XUMHUUECKHE PEaKUUU [0 Pa3IndHbIM
npu3HakaM (YHCIIly W COCTaBy pearupyronmx BEHIECTB, TEIIOBoMY J(dekTy peakuuw,
U3MEHEHUIO CTENICHEeW OKUCIICHHSI SJIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YYaCTHUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKLUH pa3IMYHBIX THIIOB, MOJHBIE
U COKpAaIEHHbIE YPAaBHEHUS pEaKLUi MOHHOIO OOMEHA, YUMThIBAsl yCIIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUH, TMOATBEPKAAMOIINE KauyeCTBEHHBIN
COCTaB pA3MYHBIX HEOPTaHUYECKUX BEIICCTB, pPACMO3HABATh ONBITHBIM TYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTAHHUCCKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ToCPEICTBOM COCTaBJICHHSI SJICKTPOHHOTO OaaHca dTHX PEeaKIIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOH PEeaKkIuu OT
pa3nuyHBIX (DAKTOPOB; XapaKTep CMEIICHUS XWMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuriun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHUYECKHE TIPOIECCHI, JIeKallhue B
OCHOBE NPOMBIIIUIEHHOTO TOJTYYeHHsI CEPHOW KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH
MpeaCcTaBleHU 00 OOMMX HAyYHBIX NMPUHIMIIAX M JKOJOTHYECKHX TPOoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHCICHUS C MCIOJIH30BAHUEM TIOHSTHUS
«MaccoBasi JOJISl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPH XUMHYECKUX
PEaKImsiX, MacCchl BEUIeCTBA MM 00BEMA Ta30B 1O M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
wii 00bEMY OJHOTO M3 YYAacTBYIOIIUMX B PEAKIMHM BEIIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALICHIS U COXPAaHEHHSI SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COOJIFO/IaTh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYI0H U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAK)KE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU IO BBHIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATh U BBIIOJHATh XHUMHUYECKUNU HKCIEPUMEHT
(pa3znoxeHne TEepOKCHIAa BOAOPOJA B MNPHUCYTCTBHM KaTalW3aTropa, ONpEACNICHHE CpPe.bl
PacTBOPOB BEIIECTB C MIOMOIIBI0 YHHBEPCAIILHOTO MHINKATOPA, BIMSHUE PA3IMIHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOTO OOMEHa, KaueCTBEHHbIE peaklUd Ha
cynbhar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amady mo temMaM «Mertamwiey U «HemeTamnel») B COOTBETCTBHUM C TPaBHIAMU TEXHUKHU
0€30MacHOCTH NMpHU 00pallleHN! ¢ BELIECTBAMH U JIaDOPAaTOPHBIM 000PYI0BaHUEM, NTPEACTABIATh
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHATM3UPOBATH XUMHUYECKYH WH(OPMAIHUIO,
NOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEICTBA MacCOBOW KOMMYHHKanuu, MHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh TMpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOHM NEATEIHHOCTH B IENSIX COXPAHCHHUS CBOETO 3/I0POBbSI U
OKpY’Kalollel MPUPOJHON Cpelbl, 0OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIC OPTaHU3MBI
ornpeAeNéHHBIX BEUIeCTB, MOHMMAas cMbIch nokasarens [1JIK, moscHaTh Ha nmpumepax crnocoObl
YMEHBILICHUS U MPEJOTBPAIICHUS UX BPEHOTO BO3ICHCTBUS HA OPTaHU3M YeIIOBEKa;

Uit 00yYaroIIUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKHX SBJICHHIA,

JUISL CIIENBIX W CIA0OBUAAIIMX OOyYarolIuXxcs: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMmudeckux Gpopmy.
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