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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obOpazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHS (pemeparpHOl 00pa30oBaTeNb-HONW MPOrpaMMBl CPETHETO OOIIEro
obpazoBanusa (POIl COO), mpencraBieHHblx B DemepaldbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumum mnpemonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBatenpHBIX opranuzanusax Poccuiickoit dexepanym, pearn3yoONIX OCHOBHBIE 00pa3oBaTebHBIC
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoit denepanun Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENeJeHHIO OO0IIeH CTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHSI O0YJAIOIINXCS CpeICTBaMU ydeOHOro mpeamera «Xumus» i 10-11
KiaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIeNTyanpHble mojoxenns OPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHWs, pPE3yJbTaToB OOydeHHs M TPeOOBAaHUM K YPOBHIO
HOJTrOTOBKY BBIILYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJTydaeMoOe BBITYCKHUKAaMHU OOIIeoO0pa3oBaTeNbHON OpTaHH3aIlHH,
ABJSIETCSl HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAIOLINM 3TAIllOM peaan3auuu
Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX LEIOCTHOH cucTeMe
XHUMHAYECKOr0 00pa3oBaHUs. DTH IICHHOCTH KacaroTCs MO3HAHMS 3aKOHOB HPUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YENIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3IOpOBBIO U IPHUPOAHOHN cpexne. Peanmsyercss xumumueckoe oOpazoBaHue OOy4aroIIUMXCS Ha
YPOBHE CpeAHero oOmero oOpa3oBaHHUs CPEICTBAMH YYEOHOTO mpenMmeTa «XHMUs», COAEpKaHHE U
MIOCTPOCHUE KOTOPOIO OMpEAEICHBI B MPOTpaMMeE MO XUMHU C YUETOM CHEeUU(PHUKH HAYKU XUMHH, €€
3HA4YCHUS B IO3HAHUM NIPUPOJIBI U B MAaTEPHAIbHOM KU3HHM OOIIECTBA, a TAKXKe C y4€TOM OOIIMX LeIel u
NPUHIMIIOB, XapaKTEpU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpegHero olmiero oOpa3oBaHHS B
Poccuiickoii ®enepanuu.

XuMHsSI Kak 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT OcoOyi0 pOJIb B COBPEMEHHOM
IUBIIM3AINYA, B CO3JaHWM HOBOW 0a3pl MarepuanbHOW KynbTypbl. OHa BHOCHUT CBOW BKIaA B
(dbopMHpOBaHNE PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3JaHME LEJIOCTHOTO INPEACTaBICHHA 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MIOHUMaHHs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIy CTPOCHHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMHM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0 MHPOBOW KYJIBTYPBI, HEOOXOJUMBIM YCIOBHEM YCIEHIHOTO TPyAa M KM3HU KaXKJOTO UieHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HalpaBiieHa
Ha pelieHue TIo0ABHBIX POOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHITMIIAMUA CPETHETO OOIIEro 00pa30BaHUs COJCPIKAHNE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIii yPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJBTYPHYIO MOATOTOBKY O0YYaONUXCs, HEOOXOAUMYIO UM JUIsl BRIPAOOTKH MHPOBO33PEHUYECCKUX
OPUCHTUPOB, YCHICUIHOIO BKIIIOYCHUA B KXKHU3HbL COIIMYMaA, NPOAOJIKCHUA O6paSOBaHI/IH B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBngomumMu nipeaMera «XuUMHSD» SBISIOTCS 0a30Bble Kypchl — «Opranmyeckas XUMHSD» U
«061112151 " HCOPraHn4deCKas XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAIOTCA OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA U3 O0IIel XUMHUN)
U opranudeckod xumud. DopMUPOBAHME MJAHHOW CHCTEMBI 3HAHUN [pPH U3YYECHUU IIpeIMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX TOHSTHH,
3aKOHOB U TEOPUM XUMUU.

CrpykTypa conepkanust KypcoB — «Opraamueckas Xumus» u «O01as 1 HeopraHuIecKass XUMHUsDy
chopMHupoBaHa B NpOrpaMMe II0 XMMHHM Ha OCHOBE CHCTEMHOrO MOAXOJa K HM3YYEHHIO Y4eOHOro
Marepuaja M OOYCIIOBIEHa MCTOPHMYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTIEHHBIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOi XMMHUH BEIECTBa PACCMaTPUBAIOTCS Ha ypPOBHE
KJIACCUYECKOW TEOPUU CTPOCHHS OPraHUYECKMX COSAMHEHMH, a TakkKe Ha YPOBHE CTEPCOXMMUYECKUX U
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMBIX B Kypce BeIIeCTBax
JAI0TCA B Pa3BUTHUH — OT YIJIEBOAOPOIOB JIO0 CIOXKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHWUYeCKOW XWUMHHM TOJNY4YaloT pa3BuUTHE CQOOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIMIEro
o0pa3oBaHHs MEpBOHAYAIBHBIE TPEICTABICHUS O XUMHUECKON CBS3U, KINACCU(PUKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUUECKOW PEaKIHH.

[Tox HOBBIM YriioM 3peHHs B mpeaMeTe «XUMUs» 0a30BOTO YPOBHS paccMaTpUBaeTCsl U3yUYCHHbIH
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHudecKas XHUMHUsD»
o0yyaromuMcs TpPEAOCTABIACTCS BO3MOXHOCTH OCO3HATh 3HAYCHHE TEPUOJUYECKOrO 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMKA, [IIy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHUE
(YHKIIHIA 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunast cucrema 3HaHMH O BaKHEMINMX BEIIECTBAX, MX COCTaBE, CTPOCHHM, CBOWCTBaX W
NPUMEHEHUH, a TaKKe O XHMHUYECKUX PEaKUUsIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX NpPOTEKaHUs
JoronHsieTcst B Kypcax 10 u 11 kaccoB aiieMeHTaMH COIepKaHHs, HMEIOIIUMH KYJIbTYPOJIOTUIECKUI U
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKpbIBalOT €€ poJib B I[IO3HABATEIBHOM UM IIPAaKTUYECKOM JESATEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YBKEHHS K TPOIECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
HpI/IJ'IO)KCHI/Iﬁ XUMHUH, IOMOT'alOT BBITYCKHUKY OPUEHTHUPOBATLCA B O6H_[eCTBCHHO U JUYHOCTHO 3HAYUMbIX
npobjeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MHAOOPMALMIO M NPUMEHATH €€ s
MIOIIOJTHEHNUS 3HAHUH, PEIICHHUs] MHTEIUIEKTYaJIbHbBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEI0BATEILCKUX 3a1a4. B
LEJIOM COAEp)KaHHe Y4eOHOro mpeamera «XHMHS» NAHHOTO YPOBHS H3YyY€HHs OPHEHTHPOBAHO Ha
¢dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONW OCHOBBI JJII TOHUMaHUS (PriIocoCKUX HIeH,
TaKMX Kak: MaTepHajbHOE EOUHCTBO HEOPraHWMYECKOTO M OPraHHYECKOro MHpa, OOYyCIOBICHHOCTh
CBOWCTB BEILIECTB UX COCTABOM M CTPOCHUEM, IIO3HABAEMOCTb MIPUPOAHBIX SIBICHUN MYTEM SKCIIEPUMEHTA
U pelleHHUs NPOTUBOPEUYUil MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH HPEANOCHUIKAMH, OCO3HAHUE
POJIM XMMHHM B PEIIEHUM 3KOJIOTHYECKUX NpoOneM, a Takxe MpolieM cOepeXeHUs] SHepreTHUECKUX
PEcCypcoB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTUH M MaTepHUasoB.

B mnnane pemeHus 3ajad BOCHHUTAHUS, Pa3BUTHS M COLMAIM3ALUU OOYYArOLIIMXCSl NPUHSTHIC
OporpaMMOi IO XHMHUM HOAXOIABl K ONPEACICHUIO COACPXKaHMs M IOCTPOCHMS MpeaMera
npeaycMaTpuBaloT (POPMUPOBAHNE YHHBEPCAJIbHBIX YUEOHBIX ACHCTBHH, MMEIOMINX 0a30BOe 3HAUEHHUE
JUISL Pa3TIMYHBIX BUIOB JESTEIbHOCTH: PELICHHUs Npo0JieM, MONCKA, aHalu3a U 00paboTku MHPOPMAIHH,
HEOOXOMUMBIX JJsl MpUOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HCCIeJOBaTENbCKONW JIESTEIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B TO3HAHUH XUMHH.

B mpakTuke npenopaBaHus XMMHM KaK Ha yYpOBHE OCHOBHOTO o0miero oOpa3oBaHMsA, Tak U Ha
YPOBHE CpenHero oouiero oOpa3oBaHusi, IPH ONpPEAECICHUN COIEPKATEIbHOW XapaKTepPUCTUKU Lened
U3y4eHHs TNpeAMeTa HaNpaBICHUEM MEepPBOCTENEHHONW 3HAYMMOCTH TPAAULMOHHO NPHU3HAETCS
(opMHpPOBaHNE OCHOB XMMHUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUIECKOH
JeSITeIbHOCTH YeNlOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOJMUYECKOH TOUKU
3pCHUA TaKkou moaxoa K OrnnpeaeJICHHUIO Heﬂeﬁ HU3YUYCHHUA NPCAMETA SABJIACTCA BIIOJIHE OIPAaBIaHHLIM.

Cormnacuo JIaHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA IIPEAMETA «XuMHa» Ha 0a30BOM
ypoBHae (10 —11 xJ1.) SBIISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMHUYECKUX 3HAHMN KaK Ba)KHEHMIIEW COCTABISIOIIEH eCTeCTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBl M TEOPUHM XUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHME M IOHHMAaHHE CYIIHOCTH
JOCTYIHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
PasBUTHS M CTAHOBJICHUS,

e (GopMUpOBaHHE M pPa3BUTHE MPEACTABICHHNA O HAyYHBIX METOAAaX IIO3HAHUS BEUIECTB U
XUMHAYECKUX pPeaKlHid, HEOOXOIUMBIX Ul NMPHOOpPETEHHs YMEHHH OPHUEHTUPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SIBICHUH, WMCIOIMX MECTO B TMPHPOJIE, B MPAKTHUYSCKON W
MTOBCETHEBHOW KHU3HU;

® Da3BUTHE YMEHHHA U CIIOCOOOB NEATENHOCTH, CBSI3aHHBIX C HAONIONEHHWEM H OOBSCHEHHEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBUiI 0€3011acHOTO OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsimy ¢ atuMm, comep:karenpHas XapaKTEpHCTHKA IeNedl W 3amad W3ydeHHS NpeaMeTa B
mporpaMMe O XHUMHH YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPHUTETAMHU B
crucreMe cpeaHero obmiero oOpazoBanusa. CeromHs B TPENOJaBaHWW XWMHHW B OOJBIICH CTEICHH
OTHAETCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COIEp)KaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MOITOTOBKY BBIITYCKHUKA OO0IIe00pa3oBaTeNbHON OpraHW3alliy, BIAJICIONIEr0 He Ha0OpOM 3HAHUM, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSAMH aKTHBHOTO IMONyYeHHUS 3HAHUH H
MIPUMEHEHUS UX B PEeabHON KU3HU ISl PEIICHNUS TPAKTHYECKUX 3a1a4.

B cBs3u ¢ >TEM Tpu W3ydeHHMH TpeaMera «XUMES TOMHHHPYIONIee 3HAYeHHe MpHoOpeTaroT
TaKue IeNIU U 3a/1a4M, KaK:

ajanTanus OOydYarolmuXcs K YCIOBHSAM JMHAMUYHO pPa3BUBAIONIETOCS MUpa, (HopMHUpOBaHUE
WHTCIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30OBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KHU3HCHHBIX CHTYAIIUsAX, CBA3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIFOYECBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMEIOIINUX
YHHUBEPCAIBHOE 3HAUCHHUE IS PA3JIMYHBIX BUJIOB JCATCIBHOCTH: PEIICHUS MPOOJIeM, TIOUCKA, aHaIu3a U
00paboTku MH(POPMALIUK, HEOOXOIUMBIX JIUIS MPUOOPETEHUS OMBITA JCIATCIBHOCTH, KOTOpas 3aHHMMAaeT
BaXHOEC MECTO B IIO3HAHMM XUMHH, a TaKXKe JUISl OICHKH C IO3WIUH SKOJIOTMYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEUISCTB U XUMUYESCKUX MPOIICCCOB HA OPraHK3M UeJIOBEKa U MMPUPOIHYIO CPEY;

pa3BUTUEC TI03HABATCIBHBIX MHTEPECOB, HWHTC/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJarouMXcs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETaTh HOBBIC 3HAHHS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJOTHY JJIs TIOUCKA
Y aHaJu3a y4eOHOM U HayYHO-TIONYJIIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKaHHMS,;

(opMUPOBaHUE U pa3BUTHE Y OOYYArOIIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIILICHHS,
HAOJII0JATEIILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUH M MPOBEICHUH XMMHUYECKOTO SKCIICPUMEHTA;

BOCIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMaHMCTUYECKOW HAINpPaBICHHOCTH XMMHUHU, €€
BaXHOW POJIM B PEIICHUH TJI00AIBHBIX MPOOJIEM PaIl[MOHAIBHOIO MPHPOJIONONIB30BAHNUS, MOMOJIHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPAaHEHHS IMPHUPOJHOTO paBHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE NMPUOOPETEHUSI OTBITA HCITOIE30BaAHUS
MONTyYEHHBIX 3HAHUHM JJIS TMPUHSATHS TPAMOTHBIX PEIISHUH B CUTYaIMsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yuebHOM 11aHE cpeaHero o01ero oopa3oBaHus MPEeaMET «XUMUD 0a30BOTO YPOBHSI BXOIUT B
COCTaB MPEeaMETHOHN 00acTi «EcTecTBeHHO-HAYYHBIE PEAMETHIY.

OO01ee 9rcno 4acoB, OTBENEHHBIX ISl M3YYEHUS] XMMHU, Ha 0a30BOM yYpPOBHE CPEIHErO OOIIETO
oOpa3zoBanus, coctaisier 136 gacos: B 10 kiacce — 68 gacoB (2 vac B Henenro), B 11 ximacce — 68 wacoB(2
gac B HECITIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coeanHeHuil A. M. bytneposa, e€ ocHOBHbIE
nosoxeHusi. CTpyKTypHble (OpMYJIBl OPraHMYECKHX BEIISCTB. | oMonorus, nM3oMmepus. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OAMHAPHBIE U KPaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCH(QHUKALIUK OpPraHMYECKUMX BemlecTB. HoMeHkIaTypa OpraHH4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCTepUMEHTaIbHbBIE METOABl H3YYEHHUS BEIIECTB W HUX MPEBpALEHUI: O3HAaKOMJIEHHE C
oOpa3laMy OpraHUYecKUX BEIIeCTB M MaTepuaJlaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHn4YCCKUX BCIICCTB, Ha6J'IIOZ[€HI/I€ U OINHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MNPCBpalICHUIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHHH (IUIaBJIeHHE, 00yTIIMBAaHIE U TOPCHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH U 3TaH — NpoCTenIe npeacTaBUTENN
AIKaHOB: (U3UUECKHME M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeHiine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckue MW XUMHUYECKHE CBOHCTBa (peakuuy THIAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiH ), OIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINEe XUMIYECKHE CBOMCTBA
(peakuus noauMepusauun). [lomyyeHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJNKVHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHU DPsNl. AIETWICH — TPOCTEHIIHA
NpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), TOJIyYeHHE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (QU3MUECKHME W XHMMHYECKHE CBOMCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHuposanusi U HUMpPOBAHUs), NOAYHUeHUue U NpuMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e¢ mnpoucxoxnaenue. CrocoObl mepepaOoTKM  He(QTH: IMEPEroHKa, KPEKUHT  (TEepMHUYECKHUH,
KaTaJIMTHYEeCKUil), muponu3. [IpoaykTel nepepaboTku He(TH, MX NPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKy.

9KCHepI/IMeHTaJ'H)HBIe METOZbI HU3YUYCHUA BCHICCTB U HUX HpeBpameHHﬁ: O3HAaKOMJICHUE C
o0pa3IaMu IJIacTMacc, KaydyKoB U pe3uHsl, Komiekuuu «HedTs» u «Yromab», MoieIupoBaHie MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONyYEeHHE 3THUJICHA U

M3y4Y€HHE €TO CBOMCTB.

PacuérHeble 3a1aun.

BreryricneHust Mo ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, 00b€Ma, KOIWYECTBA HCXOIHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIHM MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue opranndeckie coeIuHEHH s

[IpenenbHbIE OHOATOMHBIE CITUPTHI. METaHON U 3TAHOI: CTpOCHUE, (PU3NYECKHE U XHUMHUYECKUE
CBOIicTBa (peakuu C AaKTUBHBIMH METalJIaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHHE), TPHUMEHEHHE.



Bopoponubie cBsi3M MeXAy MOJEKylaMd crnupToB. [leiicTBHe MeTaHONa W 3TaHOJa Ha OPraHU3M
YeNoBeKa.

MHoroaToMHbIe CIUPTHL. DTUICHTINKONIb M TIHLEPHUH: CTPOCHUE, (U3UYECKHUE M XUMHUECKHE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAYeCTBEHHAs peakUus Ha MHOTOAaTOMHEIC
cnupThl). JleficTBrue Ha opranu3M 4enoBeka. [I[puMeHenne riuiepruHa U STUICHTITUKOJIS.

®DeHOM: CTpoeHHE MOJEKYNbl, (U3NYEeCKHe M XHUMUYeCKHe CBOMCTBAa. TOKCHYHOCTH (peHona.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOMCTBa (peaKUH OKHCIICHUS! U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOJyYeHUE U IPUMECHEHHE.

OmHOOCHOBHBIE TpeJeibHbIE KapOOHOBBIE KHCIOTBL. MypaBbHHAsE W YKCYCHas KHCIIOTHI:
cTpoeHue, (U3MYECKMe W XUMHUYECKHE CBOWCTBa (CBOMCTBaA, OOIIMe sl Kiacca KHCIOT, pPeaKIus
STepUUKALNK), TTONyuYeHHEe U puMeHeHue. CTeapruHOBasi U OJEWHOBAsI KHCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT. MBLIA KaK COJIM BBICIINX KapOOHOBBIX KUCIOT, HX MOIOIIEE ACHCTBHE.

Crnoxuable 2QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3QHUpoB. JKUpEL.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBogoB (MOHO-, AWM- W Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3HUYECKHEe M XMMHYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bI), HAXOXJIEHHE B MPHUPOJIE, MPUMEHEHHE, OMOIOTHYECKAs POJb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman u nemmosno3a Kak OpUpOAHbIE moauMmepbl. CTpoeHHe Kpaxmana W ILeJUIIOJIO3bL.
dusnyeckre 1 XUMHIECKHE CBOICTBA KpaxMaia (THAPOIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKcIepuMEHTANbHbIE METObl U3YUEHHsI BEIIECTB U MX IPEBPALICHUI: IPOBEeICHNE, HAOII0ACHUE
U ONHMCAaHUE IEMOHCTPALMOHHBIX OIIBITOB: OPEHHE CIHMPTOB, KaYECTBEHHBIE PEAKLUU OJHOATOMHBIX
crupToB (OKHcIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOCHCTBYE TIUIEpUHA
¢ runpokcugom menu(ll)), ampnernoB (OKUCIIEHWE aMMHAYHBIM pacTBopoM okcuma cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHWE TMPAKTHYECKOH paboThI:
CBOICTBa pacTBOpa YKCYCHOH KHUCIIOTBHI.

Pacuérnble 3agaun.

BorunciieHust mo ypaBHEHHMIO XMMHYECKOH peakiuu (Macchl, 00b&Ma, KOJIMYECTBa HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTa PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEaKIHN).

A3zoTcozepKaliiue OpraHuuecKiue COeaNHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHuuecKkue coeauHeHus. Pdusnueckne W XUMHUYECKHE
CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMepe IuurHa). bruonornueckoe 3Hauenne aMuHOKUCIOT. [lenTuapl.

Benku kak mpuponHbIe BHICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuunas, BropuyHas U TpeTHUHAs
CTpyKTypa 6enkoB. XMMUYECKUE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

OKCIepUMEHTAIbHBIE METOJIbl N3yUCHHS BEIIECTB M MX MPEBpAILCHUI: HAOIIOJCHUE U ONHUCAHHUE
JACMOHCTPAIIMOHHBIX ONBITOB: J€HATYpalusd 6eHKOB IIpy Harp€BaHru, IBETHLIC PEAKIINU O€JIKOB.

BbicokomoJieKyIsipHbIE COeTMHEHHUS

OcHOBHBIE IIOHATHUA XHUMHHN BBICOKOMOJICKYJIAPHBIX CoeHHHeHHﬁZ MOHOMCED, IIOJINMCED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCpU3AllUH, CPCAHAAd MOJICKYJIsIpHAasd Macca. OcHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCZII/IHCHI/Iﬁ — IMoJIMMepu3alusa U NMOJIUMKOHACHCAIUA.

9KCHepI/IMeHTaHBHI)Ie METOZbI HM3YYCHUA BCIIECTB U HUX npeBpameHHﬁ: O3HAKOMIJICHUE C
o6pa3uaM1/1 IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITIaCTMACC, KAYy4YyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXnpeAMETHBIX CBS3€M NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHITHH, TaK W TMOHITHH,
ABIAIOMIUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYYHOI'O HUKJIA.



OOmye ecTecTBEeHHO-HAY4YHbIC NOHSATHA: SIBICHHE, HAY4HBIH (pakT, THIoTesa, 3aKOH, TEOPHs,
aHalM3, CHUHTE3, KiacCHpUKauus, TMEPUOJNYHOCTb, HAONIOACHUE, UW3MEpEHHE, OSKCIICPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBa, (pU3MYecKue BENWYMHBI M E€OUHHLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouochepa, oOMeH BemlecTB B oOpraHusme, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHonoOrUs: MNUIIEBBIE TMPOAYKTHl, OCHOBBI PAlMOHANBHOTO THTAHHS, MOIOIIME CpPEACTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, MOJYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpenesiCHUs
3JIEKTPOHOB 1O OpOMTAISIM B aToMax dJIEMEHTOB IIE€PBBIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB [I. M. Menneneena.
CBs13b EpUOANYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumMudeckux 3meMeHToB [[. 1. Menneneena
C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKUX
3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTHIX M CIIOKHBIX BELIECTB [0 IpyINNaM M IepHoAaM. 3HAUYEHHUE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HaYKH.

CrtpoeHue BemecTBa. XUMUIECKast CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHAS HETOJSIPHAS U
NOJISIpHAs, MOHHAs, MeTajInueckas). MexaHn3Mbl 00pa3oBaHMS KOBAJEHTHOW XUMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BaleHTHOCTB. D1€KTPOOTPULIATETBHOCTD.
Crenens okuciaeHus. FOHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MTOCTOSTHCTBA COCTABA BEILECTBA.
Tunsl KPUCTANINYECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKY.

Ilonsatre o nucnepcHeBIX cucTeMmax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpBL. MaccoBast noms
BEIIECTBA B PACTBOPE.

Knaccupukauus HeopraHuyeckux coequHeHNd. HomeHknaTypa HEOpPraHMYeCKHX BEILECTB.
I'eHeTndeckas CBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIUX K PA3ITMYHBIM KJIacCaM.

Xumnueckas peakuus. Knaccnpukanyus XMMHYECKUX PEaKLUi B HEOPraHUIECKOM U OpraHn4IecKoil
XUMHUH. 3aKOH COXPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAIICHHS OSHEPTruu IpHU
XUMHUYCCKHX peaKrgX.

CKOpOCTh peakiuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (pakTopoB. OOpaTuMBbIe peakui. XUMUIECKOe
paBHOBecue. DakTOphbl, BIHAIOIINE Ha COCTOSSHAE XUMUUecKoro paBHoBecus. [Tpunnun Jle Hlarense.

OnexTponutndeckas auccormanus. CuiapHbIe U ciaadbie amekTpoauTsl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEHTpaIbHas, MIEeT0IHAs.

OKHCANTETHFHO-BOCCTAHOBUTENBHBIE PEAKITIH.

OKCIEPUMEHTAILHBIE METOIBI M3YYCHHS BEIIECTB W MX MPEBPAIICHUN: AEMOHCTpAIUS TaOIHIl
«llepuoanueckass cucrema xumudeckux a3vemeHTtoB JI. WM. MengeneeBa», wH3ydeHUE Mojeel
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHUE W ONMUCAHUE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBEIX OIBITOB
(pa3nmokeHue TMEpPOKCHIAa BOJAOPOJA B MPUCYTCTBUM KaTalIW3aTopa, OIpeNelIeHuEe Cpeibl PacTBOPOB



BEIICCTB C TOMOIIBI0 YHUBEPCATBHOTO WHIUKATOpPA, PEAKIMM WOHHOTO OOMEHAa), MpPOBEACHHC
MPaKTHUYECKOH paboThl «BiusHIe pa3nuyHbIX (PakTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHUSM XHUMHYECKUX pEaKIHMi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckoi cucremMe xuMudeckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aToMoB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHUS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHUI).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraimoB B Ilepuoguyeckor cucteMe xumudeckux snemenTtoB . .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YeK aTOMOB MeTayioB. OOmue (Gpunveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUN Pl HAMPS>KEHUH METaIOB.

XUMHYECKHE CBOMCTBA BAKHEUINIMX METAUIOB (HATPHM, Kalui, KalblUW, MAarHUW, aTlOMHHHA,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHus] MeTalioB. [IpMMeHeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAILHBIE METOABl M3yUYEHHUS BEIIECTB M WX MPEBPAICHUA: W3YYCHHE KOJUICKIIUU
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aj]lad, HAOJI0JICHUEC U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

PacuértHeble 3agaun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUH, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponmp xumum B 00eCIe4eHHWH O3KOJOTHYECKOH, SHEPreTHYECKOW W THINEBOH Oe30MacHOCTH,
pa3BUTUM MeIULIUHEL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEILECTB.

UenoBek B MHUpE BEIIECTB U MAaTEpPUANIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIUOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJi1 3JIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIEeCKUE U MIUHEPAILHBIC YI00PEeHNUS.

XuMHsl 4 3J0pOBbE UYETIOBEKA: MPaBHUJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpENapaToB, IpaBuiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanmzamus MeXnpeIMETHBIX CBA3€M NMpH HM3y4YeHHH OOmiedl W HeopraHmdeckod xumuu B 11
KJIACCE OCYIIECTBIISETCS 4Yepe3 HKCIIONb30BaHWE KaK OOIIUX EeCTEeCTBEHHO-HAYYHBIX IOHATHHA, TaK W
TIOHSITHH, SIBISIFOIITINXCSI CHCTEMHBIMU JJI OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me eCTeCTBCHHO-HAYUYHbIC TOHSATHS: HAyYHBIM (hakT, TUIIOTE3a, 3aKOH, TCOpHs, aHaJu3,
CHHTE3, KJacCUUKAIMs, TMEPUOINIHOCTh, HAOIIOACHHE, DKCIIEPUMEHT, MOJCIUPOBAHHE, HN3MEpPEHHUE,
SIBJICHHE.

Ousmka: Marepus, DJHEPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTH, MOJIEKYJIa, YJHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAUHHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHUCTeMa, Omocdepa, MaKpo- U MHUKPOAIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC OPO/IbI, TOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.



TexHosorus: XUMUYCCKast OPOMBINUICHHOCTh, MCTAJUTYpPIrus, MHNPOU3BOACTBO CTPOUTCIBHBIX
MaTcpualioB, CEIIbCKOXO03IHCTBEHHOC OpOn3BOACTBO, IMMUIICBAA IMPOMBINIICHHOCTD, (l)apMaI_[eBTI/I‘lCCKa}I
MMPOMBIIIJICHHOCTb, IPOMU3BOJACTBO KOCMCETHYCCKHUX IIPLCIIapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHASA MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMMUN HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalmpeIMETHBIM U MpeaMeTHbIM). HayuHo-
METOANYECKON OCHOBOH Uit pa3paldOTKM IJIaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHErO
o0riero o0pa3zoBaHus ABISETCS CHCTEMHO-ACATENbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CUCTEMHO-IEATENBHOCTHBIM MTOAXO0J0M B CTPYKTYpE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

oco3HaHue OOyYaroIMMHCS POCCHUICKONH TpPaKAAHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4Me MOTHBAlUH K 00yUYCHUIO;

LeNICHANpPaBICHHOE PAa3BUTHUE BHYTPCHHUX YOESKICHWH JUYHOCTH HA OCHOBE KIIOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIHHA 0a30BOW HAYKH XUMHUU;

TOTOBHOCTh W CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JIEATEIBHOCTH
EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIUMH LEJIOCTHON CHCTEME XUMHUUECKOTO 00pa30BaHus;

HaJIM4Me TPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TUIAHBI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpeaMeTa «XUMHsS» AOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCTIMTATENBHON JEATEIBHOCTH B COOTBETCTBHH C TYMaHHCTUYECKHMH, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMH W HJIEaJaMHU POCCHHCKOTO TIPa’kAaHCKOTO OOLIecTBA, NPUHSTHIMH B
olmiecTBe HOPMaMH M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMM IPOLIECCAM CaMOIIO3HAHHS,
CaMOPa3BUTHSI ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0yYarOIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IpeaMeTa «XHMHS» OTPakalT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENbHON M MPAKTUYECKOH JESITENbHOCTH 00YHYaIOIIMXCS M0 Pealn3aluy MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEINOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOIMKY M apryMEHTHl APYIHX INPH
aHaJIN3€ Pa3IMYHbIX BUJIOB y4eOHOU 1eATENbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPHYECKOMY M HAyYHOMY HACJIEINIO0 OTEYECTBEHHON XUMMUH;

YB@)KEHHS K TPOIECCY TBOPYECTBA B 0OOJACTH TEOPUM M IMPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HaHHUSl TOTO, YTO JOCTIKEHHUS HAyKH €CThb PEe3ysbTaT JIUTENbHBIX HaOII0AEHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYZAa YIE€HBIX U MPAKTHUKOB;

WHTEepeca W TO3HABATEIbHBIX MOTHBOB B TOJYYECHHHM W IMOCIEIyIONIeM aHajan3e WHPOpManuu o
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYallUH, CBSI3aHHbIE C XHMHYECKAMH SBJIICHUSMHU, M TPHHAMATH
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYNKH CBOWX TOBAPHILEH C TO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUNA ITHX ITOCTYIIKOB;



4) ¢popMupoBaHNs KyJIbTYPbI 310POBBS:

NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W  0Oe3zomacHOro o0pa3a JKWU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 370POBbIO;

COOIIOICHUs TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOM XKU3HU H B
TPYAOBOH 1€ATEIbHOCTH;

MOHUMAaHUSI [ICHHOCTH TPaBWJ MHIWBHIYaTbHOTO U KOJUJIEKTHBHOIO OE30MAacHOTO IMOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BpPEAHBIX TNPUBBIYEK (YMOTPEONECHUS  aJIKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaAHMUSA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4dacTHE€ B PEUIEHHH NMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B paMKax cBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3YyYEHHIO MpOoQecChuil pa3inuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYA0BOM AesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIbHON TpaeKTOpUU 0O0pa3oBaHMs, OymyreH
npodeccu ¥ pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIeCOO0Pa3HOro OTHOLICHMSI K NPUPOJE, KaK MCTOUYHHUKY CYIIECTBOBAHHS KU3HU
Ha 3emiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOOJIeM, BIMSIHHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JAOCTH)KEHUH XMMHUHU U PEIICHHS BOIIPOCOB
PaIoOHAIBHOTO IPUPOAOIIOIB30BaHMS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEl OKPYKAIOLIECH MPUPOJHOU cpene, YMEHHs
NPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOr0 3KOJIOTMUYECKOT0 MBIIIJIEHHS, DKOJIOTHYECKON KYJIBTYpBI, ONbITA JEATEIBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKATUBHOH M COLMAIbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHMS aKTHBHO IPOTHBOCTOSTDH
uaeonoruu xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

NOHUMAaHUs cneur(UK XUMUHM KaK HayKH, OCO3HaHMS € posr B (POPMUPOBAHUN PALMOHAIBHOIO
HAYYHOTO0 MBILUICHHS, CO3/aHUM LEIOCTHOIO NMPEACTABICHUS 00 OKpY’KaroIleM MHUpPE KaK O €JUHCTBE
MIPUPOJIBI M YEJIOBEKa, B MO3HAHMWU IPHPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoOJeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHUCTHYECKOI HAINpaBIE€HHOCTH W BaXHOW POJIM B CO3JaHUH HOBOW 0a3bl MaTepHallbHON KYJNbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKOi,
MUIIEBON M HKOJIOTHYECKON 0Ee301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYEHNH YCIOBHM YCIEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(POPTHOW JKU3HU KAXKIOTO WiieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOW IPAaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHHSA, NCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHauu3a W OOBSICHEHUS
SBJICHUI OKPYXXAIOIIer0 MHUpPa W MPOHUCXOJIMINX B HEM H3MEHEHHWH, YMEHHUS JelaTh OOOCHOBaHHBIC



3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS AAHHBIX C LENbI0 MOMYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MmpoOiieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIIEI0BATENbCKOM eI TENTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHI IO XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSIM TPYya B pa3IMYHbIX cepax npodecCHOHaIbHOM JesITeNbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYEOHOTO MpenMeTa «XUMHs» Ha yYPOBHE CPEIHETO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC TMOHSATHUS, OTPAXKAIONINE IEJIOCTHOCTh HAYYHOW KAapTUHBI MUpPa U
CICIU(UKY METOJIOB MMO3HAHMSI, UCTIOIh3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEUICCTBO, SHEPTHS,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJICIOBAHNE, HAOIOICHUE, U3MEPEHHE, DKCIICPUMEHT U JIPYTHUE);

YVHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHBIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
0o0yJaronuxcs;

CIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHEIC,
MHUPOBO33PCHUCCKHUE 3HAHUSA W YHHMBEPCAJIbHbIC Y4YCOHBbIC JCHCTBHSI B IO3HABATCIBHOW W COLMAIBHOMN
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OByajieHUe YHUBEPCAILHBIMHU YUeOHBIMH MO3HABATEILHBIMY JICHCTBUSIMU:

1) 6a3oBble JIOrMYeCKHe JIeilicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYAJIM3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIATh LEIH JCITEIBHOCTH, 3a/aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS, COOTHOCUTH
PE3YILTATHI ACATCIIBHOCTHU C IMTOCTABJICHHLIMU LICIIAMU,

WCIOJIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOrO MBINUICHHUS — BBIICATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIsS
00BSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHUM;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITacCU(UKAIMU BEIIECTB U XUMHUYCCKUX PEAKIIN;

YCTaHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXJICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBACMBIX SBJICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKITFOYCHUS;

NPUMEHSThH B MPOIecce MO3HAHMUS, UCTIONB3YEMbIC B XUMHH CUMBOJINYECKUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBbIBATH MOJICIBHBIC TPEACTABICHUS — XUMUYCCKUN 3HAK (CUMBOJI) SJIEMEHTA, XUMHUYCCKAs
dbopmyia, ypaBHEHHE XUMUIESCKOM peakiluy — MPH PEIICHUN YYeOHBIX MTO3HABATEILHBIX M MPAKTUICCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCILHBIC MPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30BbIe HCCIEN0BATEIbLCKUE AeCTBHUS:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEIECTB U XUMHUYECKUX PEAKIIHIA;

(hopMyITUpPOBaTh IEIU U 33/1a4ll UCCIEIOBAHMS, UCTIOIh30BATh IMOCTABIEHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE NMPABUIHLHOCTH BHICKA3BIBAEMBIX CYIK/ICHHIA,

BIQJICTh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWA H  TIPOBEACHUS  YUYCHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWS HAONIOAATh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO



MPOTHO3UPOBATH €r0 Pe3yabTaT, POpPMyIHpPOBaThH 0OOOLICHUS M BBHIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
Pe3yABTAaTOB UCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJECTAHHON paboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETIbHOMY IOMCKY METOJIOB PELICHUS MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3INYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAaX HH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe ocoOus, pecypcsl MHTEpHEeTa), aHanM3upoBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTAaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI MPH MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM JUIsl BBIMTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCMOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTHH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeAcTaBieHus HHGOpMANUU (CXEMBI,
rpa¥Ky, AUArpaMMBbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpeACTBa MpH paboTe ¢ XUMHYECKOH HH(pOpMalunei:
NPUMEHATh MEXKINpeaAMeTHble ((U3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISITHOCTH.

OgJiajileHHe YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMH AeCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYILIECTBY OOCY)XOaeMOil TeMbl B XOA€ Iuajiora HW/HIM AUCKYCCUH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATh CBOM HPEIJIOKEHHS OTHOCHUTENIFHO BBIOJIHEHHS MPEIIOKEHHOMN
3a1a4u;

BBICTYIIaTh C MPE3CHTalMed pPe3yJbTaToOB IIO03HABATEIbHON HEATENBHOCTH, IOJIY4YEHHBIX
CaMOCTOSITETIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIIOJIHEHHH XUMHYECKOTO 3KCIIEPUMEHTa,
MPAaKTUYECKOW pabOThI 110 UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEILECTB, peaau3alny yuyeOHOro MpoeKTa
1 GOpMyYJINPOBATh BBIBOABI 110 PE3yIbTaTaM MNPOBEAEHHBIX UCCIEAOBAHUM ITyTEM COTTIACOBAHUS MO3ULIUI
B X0J1€ 00CYXJIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHue YHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITETIbHO INIAHUPOBATH M OCYIIECTBIISATH CBOIO O3HABATEIILHYIO ACATEIBHOCTD, OIPEACIISI
e menM W 3aJadd, KOHTPOJIMPOBAaTH M HO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH IpelaraeMblil
ITOPUTM JAEHCTBHH HpU BBHIOJHEHWH YYEOHBIX M HCCIEAOBATENbCKUX 3a/ad, BBIOMpaTh Hamboiee
3¢ eKTUBHBINA cII0cO0 MX pEHIeHUs] ¢ y4ETOM MOIYyYEHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaKuusix;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH eSITENbHOCTH HA OCHOBE CAMOAHAJIN3a M CAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOECHHUS Kypca «OpraHndeckas XUMHSD» OTPaXaroT:

c(hopMUPOBAHHOCTh TIPEACTABIICHUN O XUMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYyJHOM
KapTHUHBI MHPa, POJIM XMMHUHU B MTO3HAHWH SBJICHUNA TPUPOABI, B (POPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOW JJIsl pelleHHs MPaKTUYeCKUX 3a/ad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO M IIPUPOTHON CPELE;

BJIAJICHUE CHCTEMON XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLINE IOHITUS
(XMMUYeCKHIl  2JeMEHT, arToM, DJJIEeKTpOHHas o00o0Jl0YKa aroma, MOJIeKyJa, BaJIEHTHOCTH,
AJIEKTPOOTPHIIATEIIBHOCTh, XUMHUECKAsi CBSI3b, CTPYKTypHas Gopmyna (pa3BépHyTas M COKpaniéHHas),
MOJIb, MOJISIPHAs Macca, MOJIPHBIN OO0BEM, YIiepoJHBIN ckeleT, (yHKIMOHAIbHAS TPYIIa, PajuKal,



W30MEpHs, U30MEPbI, TOMOJIOTUYECKAN Psl, TOMOJIOIH, YIJI€BOAOPOABI, KUCIOPOJ M a30TCOAEpIKAIIUe
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TCOPUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHumdyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHMMaHUsI IPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PaKTOIOTUYECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIY4YCHUH M O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATETFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE NPHU3HAKH MOHSITHH, YCTaHABJIWBATh HX
B3aUMOCBSI3b, HCIONB30BaTh COOTBETCTBYIOIIUE TOHATHS IPH ONHCAaHUM COCTaBa, CTPOCHUS U
NpEeBpalLIeHUH OPraHNnYeCKUX COCIMHEHHIA;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY MJISI COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OPMYN OpPraHMYECKUX BELIECTB U
YpaBHEHUH XHUMHYECKHX pEaKIMd, H3rOTaBIMBaTh MOJICIH MOJEKYJ] OpPraHHYECKHUX BEIIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBAaTh MNPUHAJIEKHOCTh HM3YYCHHBIX OpPraHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yIrJIeBOIOPOIbI,
KHCJIOPOJT U a30TCO/CPIKAIUE COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCMHEHUS), JaBaTh UM HA3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxke NpuUBOAUTH TPUBHAIbHBIE HA3BAHHS OTAEIHHBIX
OpPraHWYECKUX BEIIECTB (ITWIIEH, MPONHJICH, ameTHIeH, OTWICHTJUKONb, TIUIEPHH, (EHOI,
dopmanbaerus, amneTalblerhl, MYypaBbHUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYyKTO3a, Kpaxmall, LeJJIII03a, TIHLIKH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIbl XUMUIECKOM CBSI3M B OPIraHUYECKUX COEIUHECHUSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTHh YMEHUS IPUMEHATH MOJI0XKEHHUSI TEOPUH CTPOCHHS OPIraHUYECKUX BELIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS 3aBHCHMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH
COXPAHEHHUS MaCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA TUIMYHBIX MPEACTAaBUTENIEH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUICH,
NpONMJIeH, aleTwieH, Oyranuen-1,3, mermnOyranuen-1,3, OeH307, METAaHOJ, 3TaHOJN, STHJICHIJIUKOIIb,
IMLEpHUH, (EHOIN, aleTalbAerHl, MypaBblHAs M YKCYCHasl KHCJOTHI, IJIIOK03a, Kpaxmal, LeJUIioj03a,
aMHHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBsI3b MEXIYy HHUMH YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLHUI C UCIIOIB30BaAHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepadOTKM M IPAKTUYECKOE IPUMEHEHHE INPOSYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BHIYMCICHUS IO XWMHUYECKHUM YypaBHEHHUSIM (Macchbl,
00bEMa, KOJMYECTBa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKLUUH 110 M3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WM HPOLYKTOB PEAKILINH);

c(OpMHUPOBAHHOCTh yYMEHHH BJIaAeTh CHUCTEMOH 3HAaHMH 00 OCHOBHBIX METOJAX HAYYHOTO
TIO3HAHUS, HCIIONB3yeMBbIX B XUMHHU NPH U3YyYEHHWH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwe,
U3MepeHne, HSKCIEPUMEHT, MOJCIHPOBAHKE), HCIIONb30BaTh CHUCTEMHBIC XUMHYECKHE 3HaHUS s
NPUHATHS PENICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMH W WX
NPUMEHEHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBMJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyAod H
nabopaTopHbIM O0OpY/IOBaHHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

cOPMHUPOBAHHOCTh ~YMEHHH IJIAHUPOBATh ¥ BBIOJNHATH  XUMHYECKHHA  3KCIIEPUMEHT
(IpeBpalieHus] OpraHuvecKUX BEIECTB NPU HAIPEBaHHU, [TONYYCHUE JTHIICHA U M3YYEHHE €ro CBOICTB,
Ka4eCTBEHHbIC PEaKIMU OPraHMYeCKHX BEIIECTB, JeHATypalus OCIKOB INPH HArpeBaHWH, IIBETHHIC
peakiuu OeJKOB) B COOTBETCTBHY C MTPABUIIAMH TEXHUKU 0€30IMIACHOCTH MPU OOpAIllEeHNH C BEIECTBAMH U



nabopaTopHBIM O0OPYAOBaHHEM, NPEICTABIATH PE3YIbTAaThl XHMHUYECKOTO JKCIEepHUMEHTa B (opme
3allMCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuid U (OpMYIHpPOBaTh BBIBOABI Ha OCHOBE JTHX
pe3ynbTaToB;

cOPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI0 HWH(pOpMAaIHIo,
MOJTy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOW MH(popManyu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B IIEJSIX COXPAHEHHUS! CBOETO 3/0POBbsI M OKPYXKAIOIIEH MPUPOJHON
Cpenbl, OCO3HAaBaTb ONACHOCTb BO3JCHCTBUS HA JKHMBBIE OPIAHM3MBI OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbicn mokasatenss I[IJAK, moscHsATs Ha mpuMepax cHnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3IECUCTBHSI HA OPTraHU3M YEJIOBEKa,;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHU;

JUIA CIIENBIX W cHa0OBHIAIIMX OOYYaroOIIMXCS: YMEHHE HCIIONb30BaTh Pebe(hHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMuIeckux Gopmy.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as U HeopraHuuecKasi XUMUsD) OTPaXKAroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBCHHO-HAYYHOH
KapTUHBI MUPA, POJM XUMHUH B MMO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KyJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW HJsl peIleHHs MPAaKTUYEeCKUX 3ajad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BJIaJICHUE CHUCTEMOM XHMMHYECKMX 3HAaHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArAIOLINE IOHSITHSA
(XMMHYECKHIi JJIEMEHT, aTOM, H30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTB, 3JIEKTPOOTPHLATEIBLHOCTb, CTEIICHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAsI, METAJUIMUECKasi, BOAOPOIHAS), KPUCTAJUINUECKAS PEIIETKA, TUIBl XUMHUYECKHX
peaxkuuii, pacTBOpP, JIEKTPOJUTHI, HEIIEKTPOJIUTHI, 3JICKTPOIUTUYECKAs AMCCOLUALNS, OKHCIHUTEIb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEaKLUNH, XUMHUUECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
3NIEKTPOJIMTHYECKOHN TUCCOLMALNY, epuoarnueckuii 3akoH . 1. MenaeneeBa, 3aK0OH COXpPaHEHHSI MacChl
BEIIIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHX PEAKLUSX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XHMMHH, MHPOBO33PDEHUYECKHE 3HAHMA, JIeKAllMe B OCHOBE ITOHMMAHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAKTOJIOIMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJY4YeHHH M O€30IacCHOM HCIHOJIb30BAHMM BAKHEHUIIMX HEOPraHWYEeCKUX BELIECTB B OBITY H
NPaKTUYECKOU AEATEIIbHOCTH YeJI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpPHbIE NPU3HAKK IOHATHH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, UCI0JIb30BAaTh COOTBETCTBYIOIIME MOHATHS NPH ONUCAHUU HEOPTaHWMYECKHX BEIIECTB U UX
MpEBPAILCHU;

c(hOpMHPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYI0 CUMBOJMKY JUISI COCTaBlIeHHUS (OpMyIT
BEIIECTB M ypaBHEHWH XWMHYECKHX peakiuii, cucremarmdeckyro HomeHknatypy (IUPAC) wu
TPUBHAIBHBIC Ha3BaHUS OTJENbHBIX HEOPraHUYECKUX BEIECTB (YrapHbIN ra3, YIIEKHCIbBIA Ta3, aMMHUaK,
raménasi i3BeCTh, HeranéHasi U3BeCTh, MUThEBas CO/Ia, IUPUT U APYTHeE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpeAessiTh BaJICHTHOCTh W CTENEHb OKUCICHHS XHMHUYECKUX
JJIEMEHTOB B COEJMHEHHSAX Pa3IMYHOTO COCTaBa, BWJI XHUMHUYECKOH CBs3M (KOBaJICHTHAs, MOHHA,
METaJUTMYecKas, BOJOPOJIHAS)) B COCAMHEHHSX, TUI KPUCTAIUTUYECKON PEHIETKH KOHKPETHOTO BEIIeCTBa
(aTromHasi, MONEKyJNspHas, WOHHAs, MeTa/UIMuecKas), XapakTep Ccpelbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COEJIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHMH YCTaHABJIHMBATH NMPHHAJIC)KHOCTh HEOPraHMYECKHX BEHIECTB IO WX
COCTaBy K ONpeAeTIEHHOMY KJIacCy/TpyIie COeJMHEHUH (MPOCThIe BEIECTBA — METAIbI U HEMETAaILIbI,
OKCHJIbI, OCHOBaHHSI, KUCIIOTHI, aM(DOTEPHBIE THIPOKCHIBI, COITH);



c(hOpMHPOBAHHOCTh YMEHHI pPacKpbIBaTh CMBICT Nepuoamyeckoro 3akona JI. M. Menaeneesa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTH3UPYIOLIYIO, OOBSICHUTENFHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JJICKTPOHHOE CTPOCHHWE AaTOMOB XHMHYECKUX
anemeHToB 1-4 mepuonoB Ilepmomudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOHTANN», «IHEPIETHYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKMX 3JIEMEHTOB U MX COCAMHEHMN IO NEpUOAAM H
rpynmnaM Ilepuonnueckoit cucremsl Xumudeckux 3nemeHTos /. 1. Menneneesa;

c(OpMHPOBAaHHOCTh yMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMUHBIX KIIACCOB, IOATBEP)KIATh CYLIECTBOBAHME I€HETUYECKOU CBA3H
MEXJy HEOPraHMYEeCKMMHU BEIECTBAMM C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaknuii;

c(OpMHPOBAHHOCTH YMEHUSI KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKLINH 110 Pa3THYHBIM MPHU3HAKAM
(amcity M cocTaBy pearupyrolIMX BeEIIECTB, TEMJIOBOMY 3((eKTy peakuy, H3MEHEHHIO CTereHEH
OKHCJICHHSI JIEMEHTOB, 00paTHUMOCTH PEAKINH, YYACTHIO KaTalll3aTopa);

c(OPMHPOBAHHOCTh yYMEHHH COCTABISATh YPAaBHEHUS pEaKUUidl Pa3IUYHBIX THIIOB, MOJHBIE U
COKpAaIllEHHBIC ypaBHEHUS pPeaKkIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKLUH
UIYT 10 KOHIIA,;

c(OpMHPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pa3IM4YHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABaThb OIBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIHAE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYLITHOCTh OKHUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIUA
MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OajlaHca 3TUX PeaKLuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuud OT
pasin4HBIX (DAaKTOPOB; XapakTep CMEILEHHs XMMHYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzaeiictBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaThb XHMHUYECKHE IMPOLECCHl, JIEKAIIUE B OCHOBE
MPOMBIIIIEHHOT'O MOJTY4EHHUs] CEPHOIl KUCIIOTHI, aMMHUaKa, a Takke c(hOPMHUPOBAHHOCTD MPEICTABICHUN
00 00LIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHYECKUX MPpodIieMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIUMCICHHSA C HMCIIOJb30BAHUEM IOHATHS «MaccoBas
JI0JIs BELIECTBA B PAaCTBOPE», OObEMHBIX OTHOILLIEHHUH Ta30B MPH XMMUYECKHUX PEAKIHIX, MAacChl BELeCTBA
Wi 00bE€Ma Ta30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00bEMY OJJHOTO M3 YYaCTBYIOIIHX B
peaKknuu BEIIECTB, TEIJIOBOro 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BELIECTB,
MIPEBPAICHAS U COXPAHEHHS SHEPTHH;

c(OpMHPOBAHHOCTh YMEHHMH COONIOJAaTh INpaBUia IOJB30BAHMS XWMHUYECKOH MOCYIOH H
na0opaTopHBIM O0OPYZOBaHMEM, a TaKKe INpaBHia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKUUSIMHU O BBIIIOJIHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH U BBIIOIHATh XUMUYECKUN SKCIEPUMEHT (pa3ioKeHue
MEPOKCHAA BOAOpPOJA B MPHCYTCTBHM KaTaau3aTopa, OINpPEAEICHHE Cpedsl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HHIMKATOPa, BIMSHUE Pa3lUYHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOMH
peaKIny, peakiui HOHHOTO 0OMEeHa, KaUeCTBEHHbIC PEaKIIUK Ha cylb(aT-, KapOOHAT- U XJIOPHUI-AHUOHBI,
Ha KaTHMOH aMMOHHS, pelIeHHe SKCIIEPUMEHTANbHBIX 33/1a4 1Mo TemaMm «Metamis»y u «Hemeramis») B
COOTBETCTBHH C IMpPaBHJIaMH TEXHHUKH O€301IaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
o0opymoBaHNEM, TIPEIACTABIATh PE3YAbTAThl XUMHUYECKOTO 3KCIIEpUMEHTa B (JOpME 3aIllMCH YpaBHEHUI
COOTBETCTBYIOLINX PEeaKIHUi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

cOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJIM3MPOBaTh XHMHUYECKYI0  HWH(opMaImio,
MOJTy4aeMYyIO U3 Pa3HbIX HCTOYHUKOB (CpPEeICTBA MACCOBOW KOMMYHHUKANNHU, IHTEpHET U IpyTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJAThH MPaBUiIa DKOJOTHUECKH I1IeJIeCO00pa3HOTO MOBEJCHUS B
OBITY W TPYHAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHs] CBOETO 3/0POBBS M OKPYKAIOMIEH MPUPOTHON
Cpenbl, 0CO3HABATh OMACHOCTh BO3ZACHCTBUSA HA MKUBbBIE OPraHMU3Mbl ONPEACIIEHHBIX BEUIECTB, OHUMAs



cmbicn mokaszarens [TJIK, moscHATH Ha mpuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHUS HX
BPEIHOTO BO3/ICHCTBHS Ha OPraHN3M YENIOBEKA,;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUM;

JUIA CIIeNbIX W cHa0OBHIAIIMX OOYYaroIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmya.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
HaumeHnoBaHue
Kourtpoan\ DJIeKTpOHHbIe (LM (POBbIe)
Ne n/m pa3esioB U TeM IpakTHYecKne
Bcero HbIe oOpa3oBaTe/ibHbIE pecypchl
porpaMmMal padoThI
padoThI

Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM

IIpenmer
OPraHuYeCKOu
xumun. Teopus
1.1 CTPOEHUS 6 bubnmnoreka LHOK https://m.edsoo.ru/7f416720
OpraHUYECKUX
coenuHeHud A. M.

byrneposa

Hroro no paszneny 6

Paznea 2. Yriesogopoasbl

IIpenenbubie
2.1 YTJIEBOJOPOABI — 4 1 bu6nuoteka LIOK https://m.edsoo.ru/7f416720
AJIKaHbI

HenpenensHueie

YrJiI€BOAOPOAbI:

2.2 12 1 bubnuoreka I{OK https://m.edsoo.ru/7f416720

AJIKCHBI, aJIKaAUCHBI,
AJIKMHBI

Apomaruyeckue

2.3 4 but6mmoreka IIOK https://m.edsoo.ru/7f416720

YIII€BOIOPOIBI

IIpuponusie

2.4 6 1 bubmuoreka I{OK https://m.edsoo.ru/7f416720

HNCTOYHUKHN



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

YIJIEBOAOPOAOB M UX
nepepadoTka

Hroro no pazneny

26

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 Cnuptsl. ®enon 6 bu6mmoteka L{OK https://m.edsoo.ru/7f416720
AJLIEruaml.
Kap6

3.2 apOOHOBHIE 14 bubnuoreka I{OK https://m.edsoo.ru/7f416720
KHCI0THI. CII0KHBIC
3¢upbl

3.3 YrieBoibl 6 1 bubnnorexa I{OK https://m.edsoo.ru/7f416720

Htoro no pazneny 26

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHI.
benku

Hroro no paszneny

6

bubmuoreka 1OK https://m.edsoo.ru/7f416720

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

[InmacTmaccel.

51 4 1 bubnuoreka IIOK https://m.edsoo.ru/7f416720
Kayuyku. Bonokna
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 68 3

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

11 KJIACC

HaunMeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DyeKkTpoHHbIe (U(ppoBHIE)

Ne i/ KonTpoabHbie IpakTnyeckue
NpPOrpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nexn 1. TeopeTnueckne 0oCHOBBI XUMHH
11| o Repmommmcons oo o 6 Eutmmorera LIOK
' pHoa https://m.edso0.ru/7f416720
snmemeHToB . . MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 8 bubanorexa [JOK
' BELIECTB https://m.edsoo.ru/7f416720
bubnnorexa [JOK
13 XUMICCKHE peaKilii 12 ! ! https://m.edsoo.ru/7f416720
bubamoreka [TOK
Hroro no pasaeny 26 https://m.edsoo.ru/7f416720
Pa3nen 2. Heopranuueckasi XuMust
bubamoreka [TOK
21 Metan s 12 ! https://m.edsoo.ru/7f416720
bubnnorexa [JOK
22 Hewerazt 18 ! 1 https://m.edsoo.ru/7f416720
23 CBs13b HEOPTAHUYECKUX U OPTaHUUECKHUX 4 bubanorexa [JOK
' BELIECTB https://m.edso0o.ru/7f416720
bubaroreka [TOK
Hroro no pasaeny 34 https://m.edsoo.ru/7f416720
Pa3nen 3. Xumus u xKu3Hb
bubaroreka [TOK
31 XM H KI3HD 8 ! https://m.edsoo.ru/7f416720
Hroro mo pazaeny 8
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA

» Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO
«3narensctBO «IIpocBenienre»

Xumus, 10-11 xknace/ Pynzutuc I'.E., ®enpaman @.I°., AkiimoHepHOE 00IIIECTBO
«3narensctBO «IIpocBenienre»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA
Xumus, 10-11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknrmonepHoe 001IeCTBO
«M3marensctBo «IIpocBemenue»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ttp://him.1september.ru Equnas komiekus LIOP: TIpeaqmeTHast KOJUTSKITHS
«Xumusi»/lesson.edu.ru/

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcriepuMeHThI: XxuMusi. Komeknus Poccuiickoro o01eo0pa3oBaTebHOTO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccuiickast oummuaia mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckasi XuMUsL: 3JCKTPOHHBIA yU4eOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJDIEIK: XUMUS
http://www.chemistry.ru JluctaHiironHas OJIMMIIMAA 10 XUMHH:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA MPOEKT



