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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XxuMHuM Ha YpOBHE CpeqHEro obiiero oOpa3oBaHus pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccuiickoii ®enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepanbHON
oOpa3zoBaTeIbHONM MporpamMmbl  cpeaHero obmero o6pazoBanus (DPOII  COO),
IIpPEACTABICHHBIX B PeepaqbHOM IOCyAapCTBEHHOM 00pa3oBaTesibHOM ctangapte COO,
¢ yuétoM KoHuenuuu npenoaaBanusi yueOHOTo npeamMera « XUMHs» B 00pa30BaTEIbHbBIX
opranmzanusx Poccuiickoit Denepanuu, peanu3yrolnuX OCHOBHBIE 00pa30BaTEIbHbIE
IPOrpaMMBbl, U OCHOBHBIX NOJIOKEHUN «CTpaTernu pa3BUTUs BOCIUTAaHUS B Poccuilckon
®enepaunu Ha nepuox Ao 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHUU, K ONPEIEICHUI0 OOIIeh
CTpareruu OOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU y4eOHOTO
npeamera «Xumus» s 10-11  kjmaccoB Ha  0a30BOM  YPOBHE  COCTAaBUIIU
koHuenryanbHbele mnonoxeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH —LENEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUuss H TpeOOBaHUNM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMHuecKoe 00pa3OBaHME, IMOJy4aeMOE€ BBITYCKHHKaMHU 00I1e00pa3oBaTeIbHOM
OpraHu3alliy, SBJISETCS HEOTHEMJIIEMOM YacTbl0 HMX OOpa3oBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIMM ATallOM peaJn3aluyd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIEIOCTHOW CUCTEME XUMUYECKOTO0 00pa3oBaHus. JTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbL, (HOPMHUPOBAHHUS MHPOBO33PEHHS H
oOlEel KyJnbTyphl YEJIOBEKAa, a TAKKE HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3J0pPOBbIO M TpHUPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOyyarommxcsi Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUsl CPEACTBAMH Y4EOHOTO
npeaMeTa « XUMHs», COACPKAHUE U MTOCTPOEHUE KOTOPOIO ONPENEIEHBI B IPOrpaMME 110
XUMHUU € YYETOM cHelU(PUKH HAYKW XUMUHU, €€ 3HAUEHUS B IMO3HAHUU MPUPOILI U B
MaTepUalbHOW >KM3HM OOLIECTBA, a TaKXKe C YYETOM OOIIMX IeJied W NPUHLHUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHET0 00IIero o0pa3oBaHus B
Poccuiickon ®@enepanun.

XHUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyko pojb B
COBPEMEHHOW LMBWIM3ALMU, B CO3JAaHUM HOBOW 0a3bl MaTepHaTbHOM KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHME PALMOHAIBLHOIO HAYYHOI'O MBILUIEHUS, B CO3/IaHUE
LIEJIOCTHOTO TPEJCTaBIEHUs OO0 OKpPYXalolleM MHUpPE KaK O €JIMHCTBE MPUPOIbl U
YeJioBeKa, KoTopoe (OpMHpPYeTCs B XMMHHM Ha OCHOBE IMOHMMAHHUSA BELECTBEHHOI'O
COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHMUS.

TecHo B3aMMOJEHCTBYS C JAPYIMMH €CTECTBEHHBIMH HAayKamMH, XUMHS cTaja
HEOTHEMJIEMOMN YaCThbI0 MUPOBOU KYJIbTYpbl, HEOOXOJIUMBIM YCIIOBUEM YCIEIIHOTO TPYAa
Y )KU3HU KaXXJ10TO wieHa oOmecTBa. CoBpeMEeHHasi XUMHMsI KaK HayKa CO3UaTeNbHas, KaK
HayKa BBICOKMX TEXHOJOIMW HaNpaBi€HAa Ha pelieHHe TII00albHbIX MpodeM
YCTOWYHMBOTO PAa3BUTUSL YEJIOBEUECTBA — CBIPbEBOW, HHEPr€THUYECKOW, IMHILEBOM,
AKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbl 310POBbSI.

B cooTBeTcTBHHU € O0IIMMHU LIETSIMH U IPUHLIUIIAMHA CPEAHETO 00LIEro 00pa3oBaHus
coaepxkanne npeamera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb HW3YUCHHS)
OPUEHTHUPOBAHO NPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYArOIIMXCH,
HEOOXOAMMYIO MM JUISl BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOYEHHS B JKU3Hb COLIMYMA, MPOJOJLKEHHsS] 00pa30BaHUs B PA3IMYHbBIX 00JacTsIX, HE
CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomuMy npeameTa « XuMus» SBIS0TCs 0a30Bble Kypehl — « Opranuueckas
xumus» u «O0mias U HeoOpraHM4eckass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUM 1O HEOPTaHMYECKOU
XUMUM (C BKIIOYEHHEM 3HaHMW ©3 OOWEHd XUMUU) M OpPraHUYEeCKOM XHMHH.
@opMUpOBaHUE [1aHHOM CHCTEMBbl 3HAHUW NpPU H3YYEHUU NpeaMera oOecreyuBaeT
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BO3MOKHOCTh PaCCMOTPEHUSI BCETO MHOT'000pa3us BEIIECTB HA OCHOBE OOIINX IMOHSATHH,
3aKOHOB ¥ TEOPHI XUMHH.

CtpykTypa couepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHWYecKasi XUMUs» cOPMUPOBaHA B IIPOrpaMMe IO XUMHUH Ha OCHOBE CHCTEMHOTO
noaxoja K HW3YYCHHIO Y4eOHOro Marepuaia U OOYyCIIOBJIEHA HCTOPHUYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONMPEACIEHHBIX TEOPETHUECKUX ypOBHSX. Tak, B
Kypce OpraHM4ecKol XWMHUHU BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHUYECKOM
TEOPUU CTPOSHUSI OPTaHUYECKUX COSAMHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIIEKTPOHHBIX MPEJICTABICHUN O cTpoeHuH BerlecTB. CBeAeHUs 00 M3y4aeMbIX B Kypce
BEIIECTBAX MJAIOTCSI B Pa3BUTHH — OT YTJIEBOAOPOIOB IO CIOKHBIX OHOJOTHYECKH
aKTUBHBIX COCIMHEHWH. B Kypce OpraHMYecKod XHWMHH TOIYYarOT pPa3BUTHE
chOopMUPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHS IEPBOHAYATHHBIE
NPEJICTABICHAS O XHMHUYECKOH CBsI3M, KIACCU(UKAMMOHHBIX IPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHSI, 0 XUMUICCKOU PEAKITUH.

[lomr HOBBEIM yrjaoM 3peHHs B TmpeaMere «XuMHsS» 0a30BOrO  YpOBHS
paccMaTpuBaeTCs HM3yYeHHBIW HA YPOBHE OCHOBHOTO 00mmIiero oOpa3oBaHUs
TECOPETUYCCKUI MaTepuan W (PaKTOJOTUYECKHE CBEICHUS O BEIIECTBAX W XMMHUYECKOM
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHudeckas XuMus» 00ydaronumcs
NPEOCTABISETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHE TEPUOJUYCCKOTO 3aKOHa C
OOIIETEOPETUIECKUX U METOJOJIOTHUSCKUX IMO3UIUH, TIIyO)Ke TOHATh HCTOPHUYECKOE
u3MeHeHne (QYHKIMH JTOro 3akoHa — OT oOoOmarmel A0 OOBICHSIOMEH W
IPOTHO3HUPYIOIIICH.

Enunas cuctema 3HaHHMI O BaXKHEHIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHWH,
CBOWCTBaX W NPHMEHEHWH, a TAaKKE€ O XHUMHUYSCKHX pEAKIWIX, UX CYIIHOCTH WU
3aKOHOMEPHOCTSIX MPOTEeKaHHs aomnoiHseTcss B Kypcax 10 m 11 kimaccoB anmeMeHTamu
coJiep KaHus, UMEIOIIMMHU KYJIbTYPOJIOTUYECKUM W MPUKIAJHON XapakTep. DTU 3HAHUSA
CIIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PACKPBIBAIOT €&
pONb B TIO3HABATEIILHONH W TMPAKTUYSCKOW MAESITETLHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBKEHHUS K IPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTUICCKUX
NPUTIOKEHUN XWMHH, TMMOMOTAIOT BBIMMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX IMpoOJeMax, CBS3aHHBIX C XUMHEH, KPHUTHYECKH OCMBICIUBATH
MHPOPMAITUIO U IPUMEHSTDH €€ JUIsl TIOMOJTHEHUS 3HAHUH, peIeHUS MHTEIUICKTYaIbHBIX
OKCIIEPUMEHTAIBHBIX HCCIIEIOBATENLCKUX 3a1ad. B 1emom conepikaHue y4eOHOTO
npeaMeTa «XHMHUs» JaHHOTO YPOBHS U3YYCHUS OPHEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yJaroIuXxcss MEPOBO33PEHUECKON OCHOBHI JIJIsl MOHUMAaHHS PHIIOCOPCKUX HIIEH, TAaKUX
Kak: MaTepualbHOE E€JUHCTBO  HEOPraHMYEeCKOr0 W  OPraHWYecKOoro  MHpa,
OOyCIIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, I103HABaeMOCTh
NPUPOJHBIX SBICHUHN MyTEM DKCIEPUMEHTA W PEIICHUS MPOTUBOPEUNI MEXKTYy HOBBIMU
dakTaMu W TEOPETUYCCKUMU IMPEANOCHUIKAMH, OCO3HAHWE POJIM XUMHUHU B pPEUICHUH
DKOJIOTHYECKUX MPOOJIeM, a Takke MpoOJeM cOepeKeHUs IHEPTeTUYECKUX PECYpPCOB,
CBIPBSI, CO3JITAaHUS HOBBIX TEXHOJIOTHI M MaTEPHAJIOB.

B mane pemieHust 3a7ad BOCIHMTAHUS, Pa3BUTH U COIMATU3AIMU O0YUaIOITHXCS
NPUHATHIC IPOTPAMMON 1O XUMHUU MTOAXOJIBI K OTPEACIICHUIO CONCPIKAHUS U TOCTPOCHHSI
npeaMeTa TMpelyCMaTpuBaloT (OPMUPOBAHWE YHUBEPCATBHBIX YYEOHBIX JIEHCTBUH,
UMEIONIMX 0a30BO€ 3HAYCHHUE JIJISl PA3IIUYHBIX BUJOB JEATCIILHOCTH: PEIICHUsS TPoOIeMm,
MOMCKa, aHaJIu3a U 00paboTKu MH(pOpMAIUU, HEOOXOAUMBIX JJI IPHUOOPETEHUs OMbITA
NPaKTHYECKON W HCCIICNOBATEIIbCKON JIEATEIHHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B
NIO3HAHUH XUMUH.

B mpaktuke mpernogaBaHWs XUMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI, TAK U Ha ypPOBHE CPEIHEro oOImero oOpa3oBaHUs, MPH OINPEACICHUH
COJICP)KATEIIbHON  XapaKTepUCTHKH  IeJied  M3Y4YeHHs] TpeaMeTa  HampaBlIeHHEM
NIEPBOCTETICHHON 3HAYMMOCTH TPAIUIMOHHO Tpu3HAéTcs (GOPMUPOBAHHWE OCHOB
XAMHYECKON HAyKM KakK o0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, IPAKTHUECKOM
NESTENBHOCTU 4YeJIOBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
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METOJMYECKON TOYKH 3pEHUS TaKOH MOAXOJ K OTPECIICHHUIO TIeJIel N3YUeHHsI TIpeaMeTa
SIBIISIETCS BITOJIHE OTIPaBIaHHBIM.

CornacHO TaHHOUM TOYKE 3PEHUS TJIaBHBIMH LIETSIMUA U3YUYECHHS MpeAMeTa « XUMUSDY
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCS:

e (opMHpOBaHHE CHCTEMbl XUMHUYECKUX 3HAHHMHA KaK Ba)KHEHINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOH KAapTUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KITFOUYCBBIC
NOHATHSA, PYHIAMEHTAIbHBIC 3aKOHBI M TCOPHH XUMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U MOHUMAaHKE CYIIHOCTH JOCTYITHBIX 0000IIEHU MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UICTOPHEH WX Pa3BUTHS U CTAHOBJIICHUS;

o (opMHupOBaHHE ¥ pPa3BUTHE MPEACTABICHUA O HAYYHBIX METOJaX IO3HAHWSI
BEIICCTB M XUMUYECKUX pEaKInuid, HEOOXOMUMBIX I MPUOOPETCHUS YMEHHI
OPUEHTHPOBATHCS B MHUPE BEIICCTB M XUMHUYECKUX SIBJICHHUH, UMCIOIIUX MECTO B
NpHUPOJIC, B IPAKTUUECKOHN U MTOBCETHEBHOM KU3HH;

e pPa3BUTHE YMEHHHA M CIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM WU
OOBSICHCHHEM XHMHUYECKOTO AKCIIEPHUMEHTa, COOI0OICHNEM MPaBI 0€30MacHOro
oOpalleHus C BeIeCTBaMHU.

Hapsimy ¢ sTuMm, comepkarenbHas XapaKTepUCTHKA IeJed | 3aj]ad HW3ydeHUs
npeaMeTa B TMporpaMMe M0 XMMHH YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpeAHero oOmiero oOpa3zoBanus. CeromgHs B
NPENoIaBaHu XMMHH B OOJbBIICH CTEeHH OTHAETCS MPEANOYTCHHUE MPaKTHYECKOM
KOMIIOHEHTE COJIEp)KaHUsI OOydYeHUs, OPUCHTHPOBAHHOW Ha IMOATOTOBKY BBIITYCKHHKA
o01eo0pa3oBaTeIbHOM  OpraHM3alliK, BJIAQJICIOIMIET0 HE HA0OpOM  3HaHWHA, a
(YHKIIMOHATBHOH T'pPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUSMH aKTHBHOTO
TIOJTyYeHUs] 3HAHWW W TMPUMEHEHUS WX B PEAbHOW JKU3HH JUISI PEUICHHS TPAKTHIECKUX
3ajad.

B cBsi3u ¢ 9TUM mpu H3yUYEHUH MpeaMeTa «XUMHUsD) JOMHUHUPYIOIIEe 3HAUYCHUE
NpUOOPETAIOT TaKHUE MU U 3a/1a49H, KaK:

amanranus 0O0ydJarmuXCsl K YCIOBUSM JUHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dopMupoOBaHHE WHTEIUICKTYalTbHO PA3BHTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIFHOMY IMPHUHATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBI3aHHBIX C BEIICCTBAMH U UX MPUMCHEHHUEM;

dopMupoBaHre y 00YyJarOIIMXCSl KIIFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMIICTCHIIHIA),
UMEIOIINX YHUBEPCAIHLHOE 3HAYCHWE JI Pa3IUYHBIX BUIOB JACSITEIHLHOCTU: PEIICHHS
npoOjieM, TIOMCKa, aHajiu3a U 00paboTku uHPOpMAIMK, HEOOXOAUMBIX IS
NpUOOPETEHUS OMBbITa JEATEILHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B TO3HAHHH
XMAMHH, a TakKe IS OIEHKHM C TO3UIMH DSKOJIOTMYECKON Oe30macHOCTH XapakTepa
BJIVSTHHSI BEIIECTB M XMMHUYECKHUX TIPOIIECCOB HA OPraHHW3M YeJOBEKa M TPUPOTHYIO
cpenys;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0OYYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOpETaTh HOBHIC
3HaHUS TI0 XMMHH B COOTBETCTBHHM C >KM3HCHHBIMHU IOTPEOHOCTSMH, HCIIOIH30BAThH
COBpeMeHHbIe WH(POPMAIMOHHBIE TEXHOJOTHUU I TOWCKAa W aHalu3a ydeOHOW W
HAYYHO-TIOMYJISIPHON HH(OpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dopMupoBaHUe W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOII0AaTeIbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTH, TpH IUIAHUPOBAHWH U TPOBEJACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIHTAaHWE y O0ydaromuxcs YOS KkIEHHOCTH B TYMAaHUCTUICCKOW HAMPABICHHOCTH
XAMHH, €€ BaXXHOW pOJM B peEIICHHH TI00aIbHBIX MPOOJIeM palrOHAIBLHOTO
NPUPOJIOTIONH30BAHUS, TIIOMOJHEHUS JHEPIeTHYECKUX PECypCoB M COXpaHEHUS
NPUPOTHOTO PABHOBECHsI, OCO3HAHWS HEOOXOAMMOCTH OEpEeKHOTO OTHONICHHS K
NpUPOJIE W CBOEMY 3JIOPOBBIO, a TaKXe MPHOOPETEHUs ONbITa HCIIOJIH30BAHMS
MOJyYEHHBIX 3HAHUH ISl MIPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYAIlMSX, CBSI3aHHBIX C
XUMHYECKUMU SBIICHUSIMH.
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B yuebGHOM mutane cpenHero oOmiero oopasoBaHHUs MpeAMET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOMN 00nactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».

OO6miee 4McIO YacoB, OTBEAECHHBIX JJI M3YYEHHS XUMHUHU, HAa 0a30BOM YpPOBHE
cpeaHero oo1iero oopa3oBanus, coctaBiser 68 yacoB: B 10 kiacce — 34 yaca (1 gac B
Henento), B 11 knacce — 34 gaca (1 yac B Helen).

NEPEYEHb (KOOU®PUKATOP) PACIMNPEOEJIEHHBLIX MO KNACCAM
NMPOBEPAEMbIX TPEEOBAHUU K PE3YJIbTATAM OCBOEHMUA

OCHOBHOMN OEPA30OBATEJIbHOWU MPOrPAMMbI CPEQHEIO OBLUEIO
OBPA30OBAHUA U ANIEMEHTOB COOEPXXAHUA MO XUMUU

B degepanbHbIX U perMoHanbHbIX NpoLeaypax OLEHKU KadecTBa 06pa3oBaHMs UCMOSb3yeTcs
nepeyeHb (koamdurkaTop) pacnpeneneHHbIX No knaccam nposepsieMbix TpebGoBaHUI K pesynbTaTtam
OCBOEHUSI OCHOBHOW 06GpasoBaTenbHOM NporpamMmmbl cpeaHero obuiero o6pasoBaHns U 3N1IeMEHTOB
coaepXaHus No XMMUN.

10 KNNACC

MpoBepsieMmble TpeboBaHMA K pe3yfibTaTaM OCBO€HUS OCHOBHOM
obGpa3oBaTesibHOWN NporpaMmmbi|

Kox mpo- [IpoBepsiembie TTpeAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM 00-
BEPSEMOTO pa3oBaTeIbHON MPOrpaMMBbI CPEIHET0 00IIEer0 00pa3oBaHuUs
pesynbTara
1 TeopeTrnueckne OCHOBBI OPTaHUYECKON XUMUH
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBISIOIIEH

€CTECTBEHHO-HAYUYHOW KAapTUHBI MHUPA, POJIM XUMUHU B MO3HAHUU SIB-
JIeHUW MpUpoJibl, B GOPMHUPOBAHUN MBIIUICHUS U KYJIbTYPBI JTHYHO-
CTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOUN s pe-
IIEHUS TPAKTUUYECKUX 3a7a4 U SKOJOTMYeCKH 0OOCHOBAHHOTO OTHO-
IIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cpesie
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1.2

Brnagenue cucteMoid XUMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHO-
BOIOJIAraroue MOHIATUS (MOJIEKyJa, BaJIGHTHOCTh, JIEKTPOOTPHUIIA-
TEJbHOCTb, CTEIIEHb OKUCJICHUS, XUMUYECKAs CBS3b, MOJIb, MOJISIpHAs
Macca, MOJIAPHBIA 00BEM, YIJIEPOAHBIM CKelleT, (PyHKIIMOHAJIbHASA
rpynna, pajaukai, u30Mepus, U30MEpPbl, TOMOJOTUYECKUN  psijl, TIO-
MOJIOTH, YTIJIEBOJOPOJbI, KHUCJIOPOJ- U a30TCOACpIKaINE COSTUHE-
HUs, OMOJIOTUYECKU aKTHBHBIC BEIIECTBA (YTIEBOIBI, KUPBI, OCIKN),
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE CO-
€JMHEHHUs); TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHUS Opra-
HU4eckux BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKHH SI3BIK XHUMHH, (PAKTOJIOTHIECKUE CBEJCHUS O CBOMCTBAX, COCTA-
BE, MOJIYYCHUH M 0€30IMaCHOM HCIIOJIb30BAHMHM Ba)KHEHUIIINX Heopra-
HUYECKUX M OPraHMYECKHUX BEIIECTB B OBITY M NPAKTUUECKOH jesi-
TEJIbHOCTH YCJIOBEKA
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1.3

CdhopMupoBaHHOCTH, YMEHUH BBISBIATH XapaKTepHbIE MPHU3HAKU TIO-
HATUH, YCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBY-
IOLIUE TOHATHS [pPU OIKUCAHUU COCTaBa, CTPOCHHUS U IPEeBpalle-
HUM OPTaHUYECKUX COCIUHEHUN

1.4

CdopMupoBaHHOCTh YMEHUI HCHOJIB30BATh XUMUUYECKYIO CUMBOJIMKY
JUISL COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, CO-
KpalleHHOo#) (GopMysT OpraHMYeCKUX BEIIECTB U YPAaBHEHHM XHUMHUE-
CKMX PEakLMi, U3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX  Be-
IIECTB I WUIIOCTPALMM HMX XHUMHYECKOTO M IIPOCTPAHCTBEH-
HOT'O CTPOEHUSA

1.5

CdopMupoBaHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh U3Y-
YEHHBIX OPraHWYECKHX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K
ONpe/IeICHHOMY Kiaccy (rpymnrne) coeiuHeHui (yriieBoJI0pO/ibl, KHUC-
JIOPOJ U a30TCOAEPKAIIUE COECTUHEHHS, BBICOKOMOJIEKYJIIPHBIE CO-
€JIMHEHHUsI ), 1aBaTh UM Ha3BaHUS 110 CUCTEMAaTHYECKOW HOMEHKJIAType
(IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUSI OMPEACIATh BUABI XUMUUYECKOU CBSI3U
B OPTraHUYECKUX COCTUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

ChopmupoBaHHOCTh YMEHUS IPUMEHSATh: TOJIOKEHUSI TEOPUU CTpOe-
HuUsl oprannueckux Bemects A.M. BytnepoBa 1151 00bsiCHEHUS 3aBH-
CUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXpa-
HEHUS MACChI BEILIECTB

YraeBomoponsl.  Kucnopoacozepkamme W a30TCOJEpIKaIIne
OpraHUYECKUE COCTMHCHUS. BRICOKOMOJICKYIIIPHBIC COSTUHEHUS

2.1

CdopMupoBaHHOCTh YMEHHMM NPUBOJIUTH TPUBUAIbHBIE HA3BAHMS
OTJ/ICJIbHBIX OPraHUYECKUX BELIECTB (ITUJICH, MPOMUJIEH, allCTHJICH,
STUJICHTJINKOb, TIWIEPUH, (peHomn, (opmanbaerus, areTanbIeTH,
MypaBbHUHAsl KHCIIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsi KUCJIOTA, CTEa-
pUHOBAsi KUCJIOTA, TJIIOKO03a, (DPyKTO3a, Kpaxmal, LeJUIr0103a, TIIIH-

I[UH)

2.2

ChopMUpoBaHHOCTh YMECHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
du3nUecKrue W XMMHYECKHUE CBOWCTBA THUITMYHBIX MPEICTaBUTEIICH
Pa3TUYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
IPONWICH, aleTuiaeH, OyraaueH-1,3, metunoOyramuen-1,3, OeH301,
METaHOJI, 3TAHOJI, STHUJICHIJINKOJb, TIUICPHH, (PCHOJI, aleTalbIeTH/I,
MypaBbUHAsI U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeUTI0JI03a,
AMUHOYKCYCHas KUCJIOTa)
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CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH M€HETHUYECKYIO CBS3b
MEXKJy TUIUYHBIMHU MPEICTABUTEISAMHA PA3JINYHBIX KJIACCOB OpraHU-
YECKUX BEIIECTB YPAaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKUX pe-
aKILMH C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyJT

24

CdopMupoBaHHOCTh YMEHHUSI XapaKTEPU30BATh UICTOYHUKH YTJIEBOJIO-
POJIHOTO ChIpbs (HEPTH, MPUPOAHBINA ra3, yrojb), CHOCOOBI HX IEpe-
paboOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepaboTKu

XUMHUA U )KU3Hb. PacueTsl

3.1

CdopMupOBaHHOCT, YMEHHM BJIAJETh CHCTEMON 3HAHUH 00 OCHOB-
HBIX METOJaX HayYHOTO MO3HAHHUS, HCIIOJIb3YEMbIX B XMMHUH TIPH U3Y-
YCHUHU BEIICCTB M XUMHUYCCKUX SIBJICHUI (HAOMIOJCHUE, U3MEPCHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHKE), MCTIOIb30BaTh CHUCTEMHBIE XUMUYE-
CKHE 3HAHUS JUIS MPUHATHUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CH-
TyalusX, CBI3aHHBIX C BEIICCTBAMH M UX IIPUMCHCHHUEM

32

CdopmMupoBaHHOCTh YMEHUHN COONIOAATH MpaBUjIa MOJIH30BAHUS XH-
MUYECKOH MOCYA0N U TabopaTOpHBIM 000PYJOBAaHUEM, a TAKXKe Ipa-
BUJIa OOpaIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU T10
BBITIOJTHCHHIO JTAOOPATOPHBIX XUMHUECKHX OIBITOB

33

CdopmMupoBaHHOCTh YMEHHI IIJIAHUPOBATH M BBHITIOJHATH XHMHYC-
CKMM DKCIIEPUMEHT (mpeBpanieHus OPTraHUYECKUX BE-
IIECTB IIPU HArpeBaHWH, IIOJYYEHHUE OTWICHA U H3YUYEHUE €TI0
CBOMCTB, KAUYECTBEHHBIC PEAKIIUN OPraHUYECKUX BEIIECTB, ACHATYpa-
1usi OCJIKOB MPU HArpeBaHWHM, I[BETHBIE peakuud OElKOB) B
COOTBETCTBUH C MpaBUJIAMHU TEXHUKU 0€30MaCHOCTU MPHU OOpalEHUH
C BEIIECTBAMU U JIAOOPATOPHBIM 00OPYIOBAHUEM; MPEJICTABIATh pe-
3yJbTaThl XMMHUYECKOr0 SKCHEPUMEHTa B (OpME 3alKCH ypaBHEHUUN
COOTBETCTBYIOIIMX peakiuii U (POpMyIHUPOBATH BHIBOJBI Ha OCHOBE
JTUX PE3YJILTATOB

34

CdopmupoBaHHOCTH YMEHUH MPOBOJUTH BBIYMCIICHUS
M0 XUMHUYECKUM ypaBHEHUSIM (Macchl, 00beMa, KOJTUIECTBA NCXOJTHO-
ro BEIIEeCTBAa WM MPOJyKTa PEaKklMu MO0 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIIUN)

3.5

ChopMUpOBaHHOCTh, YMEHUM KPUTHYECKH AHAIM3UPOBATH XHUMHYE-
CKyI0 WH(MOPMAITNIO, TTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Cpe/ICTBA
MaccoBoi nH(popmaruu, cetb UHTEpHET U 1pyTHe)




depepanbHas pabodaa nporpamma | Xumusa. 10—-11 knaccol (6a3oBbIn

3.6

CdopMupoBaHHOCTH YMEHUN COOJIFOAATH TIPaBUJIa IKOJIOTUYECKH IIe-
JeCOO0pa3HOTO TOBENCHUS B OBITY W TPYMOBOH EATECIHLHOCTH B
IEIAX COXPaHEHUS CBOETO 370POBbS M OKPYXKAIOIIEH MNPUPOTHOM
Cpenbl, OCO3HAaBaTh OMACHOCTHh BO3/ICHCTBUSI HA KUBBIC OPTaHU3MBI
OTIPEJICIICHHBIX OPraHUYECKHUX BEIIECTB, TOHMMAs CMBICI TTOKa3aTels
ITIJIK  (npegenbHO  AOMYCTUMOM  KOHIIGHTpAIlMU),  IOSICHATH
Ha TIPUMEpax CIoCcOObl YMEHBIIICHHUS U TIPEIOTBPAIICHIS UX BPEIHO-
r'0 BO3JICHCTBUS HA OPraHU3M YeoBeKa

npOBepﬂeMble AJNIeMeHTbl coaepxXaHus

Kon

[IpoBepsieMblil F3JIEMEHT COJICPKaAHUS

1

TeopeTnueckre OCHOBBI OPTAHUYECKON XUMUU

1.1

[IpenMer OpraHMYEeCKOM XUMHUHU: €€ BOZHHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
B IIOJIy4YCHHMH HOBBIX BEILECTB U MATEPHUANIOB. Teopust CTPOECHMs OpraHuye-
ckux coequHeHnii A.M. byTtiepoBa, €€ OCHOBHBIE ITOJI0KEHUS

1.2

CrpykTypHble (HOpMYyJbl OpraHMYECKUX BellecTB. ['oMosiorusi, uzoMepusi.
XHUMHUYECKAsI CBSI3b B OPTAHUYECKUX COCAUHEHMAX — OJMHAPHBIEC U KPATHbIE
cBs3M. [IpencraBnenue o kKiaccuPpuKaluu OpraHnYECKUX BEUIECTB

1.3

Homenkiatypa OPraHUYEeCKUuX COCJIMHEHU M (cucTeMaTuueckas)
Y TPUBHUAIHHBIC Ha3BAHUS BAKHEUIIINX TIPEICTABUTENICH KIIACCOB OpraHuye-
CKHX BEIICCTB

Yri1eBOI0OpOBI

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psiA. MeTaH u 3TaH — Mpo-
CTEHIIME MPEICTAaBUTENN aJKaHOB: (pU3MUECKHEe M XHMHUYECKHE CBOICTBa
(peakiuu 3aMenieHus U TOPEHHUs), HAXOXKJEHUE B NPHUPOAE, MOJIydeHHUe
Y IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psil. DTUICH U MPOIUIICH —
MPOCTEUIITNE TPEACTABUTENHN AJIKEHOB: (DU3UYECKUE U XUMUUYECKHUE CBOM-
CTBa (peakiuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATAIMU, OKHUCIE-
HUS U NOJIMMEPU3ALINH), IOJTYYEHUE U TPUMEHEHHE

23

Anxaauensl: OytaaueH-1,3 u metunOyTanueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakuus noauMepusanun). [lomydyenue cuateTnye-
CKOT'O Kay4dyKa U pe3UHbI
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AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHUH psil. AleTu-
JIEH — MPOCTEUIINIA MpeICTaBUTENh AJIKUHOB: COCTaB, CTPOCHHE, (pU3UUEC-
CKHE U XMMUYECKHE CBOMCTBA (peakUUH TUAPUPOBAHUS, TAIOT€HUPOBAHUSA,

rUpaTalru, TOPEHus), MOJy4YEeHUEe U TPUMEHEHUE

10
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2.5

Apenbl. benszon: cocraB, cTpoeHue, (pU3MUECKHEe U XUMUYECKHE CBOMCTBa
(peakuuu rajoreHUpPOBAHUST W HUTPOBAHMS), MOJyYCHUE U MPUMEHEHHUE.
Tomyon: coctaB, ctpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), TOJy4YeHHE W TpUMEeHeHHe. ToKchy-
HOCTb apeHOB. [ eHeTnueckas CBsi3b MEX/y yIJIE€BOAOPOJIAMH, PUHAJIEXKA-
UMUK pa3JIMUYHbIM KJ1accam

2.6

IIpuponHble MCTOYHUKHU YTIIEBOAOPOAOB. [IpupomHbiil ra3 v mnomyTHBIE
HedTanbie ra3el. HegTh 1 ee npoucxoxaenue. CrocoObl nepepadoTku Hed -
TU: TIEPETOHKA, KPEKUHT (TEPMUYECKUM, KaTaluThuueckui), nuponus. [Ipo-
JOYKThl mepepadoTKu He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B
ObITy. KaMeHHBIN yroiib U IPOYKTHI €T0 nepepadoTKu

Kucnopoaconep:xaiiyne opraHi4ecKie COeAMHEHHS

3.1

[IpenenbHble OTHOATOMHBIE COUPTHL. METaHON U 3TAHON: CTpOEHUE, PU3U-
YECKHUE U XMMHUYECKUE CBOMCTBA (PEaKIMU ¢ AKTUBHBIMU METAJIJIaMU, TaJlo-
T€HOBOJIOPOJaMH, TOPEHUE), TPUMEHEHHE. BogopoaHbIe CBSI3U MEXKIY MO-
JIEKyJIaMU CIUPTOB. [leficTBUE MeTaHOIIa ¥ DTAHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoroaromMHsie CIMPTHL. DTUICHIVIMKOIb U TJIMLIEPUH: CTpOeHUE, (pu3nye-
CKH€ U XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU METaJLIa-
MU, KaYe€CTBEHHAs peaKilMsl Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBre Ha opra-
HU3M 4YenoBeka. [I[puMeHenue rimineprHa U 3TUICHTIINKOJIS

3.2

®deHon: CTpOEHHE MOJEKYJbl, (U3HUECKHEe M XUMHUYECKHUE CBOMWCTBA.
Toxcuunocth penona. [lpumenenne genomna

33

Anpnerunpl U KeToHbl. DopManbieru, aneTaibaeru: CTPOCHHUE, hru3nde-
CKHE n XAMHYECKHE CBOMCTBA (peakiuu OKHCJIEHUST U
BOCCTAHOBJICHUSI, KAU€CTBEHHBIE PEAKIIMH), MOJYYCHUE U TPUMEHEHHE

3.4

OAHOOCHOBHBIE  TIpeleNbHbIE  KapOOHOBBIE  KHUCJIOTH. MypaBbHUHAs
U YKCyCHas KHCJOTHI: CTpOeHHE, (HU3MYECKHE U XMMHUYECKHE CBOWCTBA
(cBoiicTBa, 00OIIME MJIsT Kjacca KHUCIIOT, peaknus dTepudukanun), momyde-
HUe U npuMeHeHne. CTeapruHOBAasI M OJICMHOBAS KUCJIOTHI KaK MPEACTaBUTE -
JM BBICHIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JIeHCTBUE

3.5

Croxubie 3(pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HApOIN3 Clox-
HbIX 3¢upoB. Kupsl. 'maponus xkupos. Ilpumenenue xupos. buosoruye-
CKasi pOJIb KUPOB

3.6

YrneBompl:  cocraB,  Kiaccuukanus ~— yrieBogoB  (MOHO-,  JH-
U Tojucaxapujbl). ['oko3a — mpocTemuii MoHocaxapua: O0COOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, (PU3NUecKue M XUMUUYECKUE CBOMCTBA (B3aUMOJCH-
ctBue c ruapokcunom wmeau (II), oxucnenume ammuadyHbIM

11
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pactBopoM okcuzaa cepedpa (I), BocctanoBiaeHre, OpOKEHUE TIIIOKO3bI), Ha-
XOXJEHUE B NPHUPOJE, NMPUMEHEHUE, Ouonorudeckas poib. DOTOCUHTES.
®pykTo3a KaKk M30Mep TIOKO3bl. Kpaxman v 1euIo103a Kak IpUpPOIHbIE
noauMepbl. CTpoeHue KpaxMayia U UeJUIr0sI03bl. DU3NYECKUE U XUMHUYE-
CKHE€ CBOICTBA Kpaxmaia (TUIpoJini3, KaYeCTBEHHAsl PEAKIIUs C HOJO0M)

4 A30TcoaepxKaline OpraHM4eCKUe COETUHECHUS
4.1 AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHUYeCKue coeTMHeHM. Du3nyeckue
Y XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha puMepe riuiHa). buonoruye-
CKO€ 3HAaUCHUE aMUHOKUCIIOT. [lenTuas
4.2 benku kak NpupoIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpPHYHAS W TPETUYHAsI CTPYKTypa OeNKoB. XMMHUYECKHE CBOWCTBA OeIl-
KOB: THJIPOJIN3, JIcHATYpalusl, KaUeCTBEHHbIC PEaKIINU Ha OCJIKU
5 BBICOKOMOJIEKYIIIPHBIE COEAUHEHUS
5.1 OCHOBHBIE IOHATHUSI XUMUU BBICOKOMOJIEKYJIAPHBIX COEUHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJMMEPU3ALUN, CPEAHSS MOJIEKY -
nsipHasg macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYIJISIPHBIX COEH-
HEHUH — IMOJIUMEPU3ALUS U TTOJTUKOHICHCAIIUS
5.2 DKCIEepUMEHTAIbHBIE METOAbl HM3Yy4YCHUS BEIIECTB U HMX MPEBpAIICHUMN:

O3HaKOMJIEHHUE ¢ o0O0pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAacC, KaydyKoB. [loslydenne CHHTETU4EeCKOro KaydyyKa U pe3UHbI

12
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NMpoBepsieMmble TpeboOBaHUA K pe3yribTaTaM OCBOEHUS OCHOBHOMN
oGpa3oBaTesibHOM NporpamMmbl

Kon mpo-
BEPSEMOI0
pe3ynbTara

[IpoBepsiemMble TPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM 00-
pa3oBaTeNbHOM MPOrpPaMMbl CPEHETO OOIIET0 00pa30BaHUs

1

TeopeTnueckne OCHOBBI XUMUU

1.1

Brnanenue cucreMol XUMHUYECKUX 3HAHUW, KOTOPas BKJIFOYAET: OCHO-
BOIOJIAraloIye MOHITUS (XMMUYECKUI AJIEMEHT, aTOM, DJIEKTPOHHAs
o0oJsiouka aToma, s-, p-, d-3JeKTpOHHBIE OpOUTATN ATOMOB, MOH, MO-
JIEKyJia, BAJEHTHOCTh, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIIC-
HUS, XWMHUYECKas CBS3b, MOJIb, MOJISIpHAsS Macca, MOJSPHBINA
00BeM, KPHUCTATMYECKAs PEIIeTKA, THUIbl XUMHYECKUX PEaKIui
(OKHCITUTENHbHO-BOCCTAHOBUTENBHBIE, JK30- W JIHIAOTEPMHYECKHUE,
peakiMi MOHHOTO OOMEHa), pacTBOP, AIMEKTPOIUTHI, HEAIEKTPOIUTHI,
3JIEKTPOJIUTUYECKAST JAUCCOLMAIMSA, OKHCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTbh XUMUYECKON peaklMi, XUMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOPUS PIEKTPOIUTHYECKOW  aucconuauuu, Ilepuoamue-
ckuit  3akoH /.M. Menpeneena, 3aKOH COXpaHEHUSI MAacChl), 3aKOHO-
MEPHOCTU, CUMBOJIMYECKUNA  SI3BIK  XUMHUHU,  (PAKTOJIOTHUYECKUE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U 0€30MacHOM HCIOJb-
30BaHMM BAKHEUIIIUX HEOPraHWYECKUX BEIIECTB B OBITY M MpaKTHYE-
CKOM JI€SITEIbHOCTH YEJIOBEKa

1.2

CdopMupoBaHHOCTh yMEHUW BBISBJISATH XapaKTEpHBIE MPU3HAKU
Y B3aMMOCBSA3b M3YUYECHHBIX MOHSITUN, TPUMEHSATh COOTBETCTBYIOIINE
IOHATUS IIPU ONMMCAHUM CTPOCHUS UM CBOWCTB HEOPraHUYECKHUX Be-
IECTB Y UX NMPEBPALLICHUN; BISIBIATh B3AUMOCBSI3b XUMUYECKUX 3HA-
HUW C TOHSTUAMHU M MPEACTABJICHUAMHU APYTUX €CTECTBEHHO- HAayy-
HBIX IIPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS BEIICCTB
U XUMHYECKHUX SIBICHUHN (HaAOIIOJeHNE, W3MEPEeHHEe, SKCIICPUMEHT,
MOJICJIMPOBAHUE)

1.4

CdopMupoBaHHOCTh YMEHUH ONpPENENsATh BAJIEHTHOCTh M CTENEHb
OKHCJIEHUSI XMMHUYECKHUX AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO CO-
CTaBa, BUJ XMMHYECKOW CBA3M (KOBAJIEHTHAs, MOHHAs, MeTaJlJIMye-
CKasl, BOAOPOJHAs) B COCIAUHEHUSX, TUIl KPUCTAIIIMYECKON PEIETKU
KOHKPETHOT'O BEUIECTBA (aTOMHAas, MOJIEKYJISIpHAs, HOHHAsA, METaJlIU-
Yyeckas)

13
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1.5

CdopMUpoBaHHOCTH YMEHUM OTNIPEJIEIATh XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN

1.6

ChopMupoBaHHOCTh YMEHUS KJIACCH(PHUIIMPOBATh XMMHUYCCKUE peak-
MW TI0 PA3IUYHBIM TpHU3HAKaM (YHCITy U COCTaBY pearupyrolmx Be-
IIECTB, TETUIOBOMY 3P (HEKTY peakinu, U3MEHEHUIO CTETICHEW OKHCIIe-
HUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YUaCTHIO KaTajlu3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTABIISTH YpPaBHEHUs PEaKUui pas-
JIMYHBIX TUIIOB, IIOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKIUK HOHHO-
ro oOMeHa, yYuThIBasi YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT 10
KOHIIA

1.8

ChopMUpOBaHHOCT, YMEHUM MPOBOIUTH PEAKIMH, TOJTBEPIKIAI0-
I[M€ KAYECTBEHHBIM COCTaB PA3JMYHBIX HEOPraHUYECKUX BEUIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHHI PacCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUil TMOCPEICTBOM COCTABJICHUS DJICK-
TPOHHOTO OalaHca ATUX peaKIui

1.10

ChopmupoBaHHOCTh YMEHUH OOBACHATH 3aBHUCHUMOCTh CKOPOCTH
XUMHUYECKOM peakIuu OT Pa3IudHbIX (aKTOPOB

1.11

ChopmupoBaHHOCTH YMEHHI OOBSACHATH XapaKTep CMEIICHUS XUMU-
YEeCKOr0 pPAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(npunuun Jle arense)

OO0m1ast ¥ HeopraHUYeCKask XUMUS

2.1

CdopMupoBaHHOCTh YMEHUW pacKpbiBaTh cMbIci [lepuonnueckoro
3akoHa /.M. MenneneeBa u JEMOHCTPUPOBATL €T0 CUCTEMATU3UPYIO-
Y10, OOBSICHUTENBHYIO U POTHOCTUYECKYIO (PyHKIIUU

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh JIEKTPOHHOE CTpOE-
HHE aTOMOB XMMHYECKUX 3j1eMeHTOB |1 — 4 nepuonos Ilepuoanueckoi
cucTeMbl xuMHuUeckux ayemeHToB JI.M. MeHneneeBa, HMCHOJb3Ys
MOHATUSL  «S-, p-, d-DJIEKTPOHHBIE  OpPOUTAINY,
«QHEPTeTHUYECKUE YPOBHI», OOBICHATH 3aKOHOMEPHOCTH MU3MCHCHHUS
CBOMCTB XMMHYECKHX DJIEMCHTOB M HMX COCIMHEHHUH 110 Tepruoaam
u rpynmnam llepuoandeckodl CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB
JI.1. MenpaeneeBa

14
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23

CdopMupoBaHHOCTh YMEHUI XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB  Pa3IMYHBIX
KJIACCOB, MOJATBEPKIATh CYIIIECTBOBAHUE MEHETUUECKOM CBSI3U MEXKITY
HEOPraHUYECKUMHU BEIIECTBAMU C IOMOIIBIO YPAaBHEHHM COOTBET-
CTBYIOIIIMX XUMHUUYECKUX PEAKIIUA

24

CdopMupoBaHHOCTh YMEHUI yCTaHABIMBAThH MPUHAJJIEKHOCTh HEOP-
TFaHUYECKUX BEILECTB [0 UX COCTaBY K OINpPENEICHHOMY Kiaccy (rpym-
I€) COEIMHEHNH (ITPOCTHIE BEIIECTBA — METAJUIBI U HEMETAIIJIBI, OKCH-
IIbl, OCHOBAaHMSI, KUCIOTHI, aM(POTEPHBIE THIPOKCUABI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHM UCIIOIB30BaTh XUMUUECKYIO CUMBOJIUKY
JUIsL cocTaBlieHus1 (DOPMYJT BEUIECTB U YPABHEHUM XUMUYECKUX PEaK-
uuid, cucremarnueckyro HomeHknatypy (IUPAC) u tpuBuanbHbie Ha-
3BaHUSI OTACJIBHBIX HEOPTraHUYECKUX BEIIECTB (YrapHblil ras, yrie-
KUCIIBIN ra3, aMMHaK, raiieHas U3BeCTb, HeralleHasi U3BeCThb, MUThE-
Basl COJla, MUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHMI XapaKTEepPU30BaTh (OMHUCHIBAThH) OOIIHE
XUMUYECKHUE CBOWCTBA HEOPTraHMYECKHUX BEIIECTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE M€HETUUYECKON CBA3U MEKIY
HEOPraHMYECKUMH BEIIECTBAMHU C IOMOILIBI0 YpPaBHEHUW COOTBET-
CTBYIOIIMX XUMHUUYECKUX PEAKIIUM

2.7

CdopMupoBaHHOCTh YMEHHI IUTAHHUPOBATHh M BBIMOJIHATH XUMHYE-
CKHI JKCIEPUMEHT (pa3oKeHWe IMEePOKCHIA BOJOpPOAA B TMPHUCYT-
CTBUM KaTalln3aTopa, ONpeAeNieHue Cpeabl paCTBOPOB BEIIECTB C TO-
MOII[FI0 YHUBEPCATHHOTO  WHAWKATOPA,  BIMSIHHEC  PA3TMYHBIX
($aKkTOpPOB Ha CKOPOCTh XMMHUYECKON PEaKINK, peakiiud HOHHOTO 00-
MEHa, Ka4eCTBEHHBIC peakluu Ha Cyibdar-, KapOOHAT- U XJIOPHUJ-
AQHUOHBI, HA KaTUOH aMMOHWUS, PEIICHUE SKCIICPUMEHTAIBHBIX 3aa4
10 TeMaM

«Metamie» 1 «HeMeTamuib») B COOTBETCTBUH C TIpaBUIaMU TEXHUKA
0€301acHOCTH MIPHU 0OPAIlEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000-
PYyZIOBaHUEM; TPECTABIATH PE3YJIbTATHl XUMHUECKOTO SKCIIEPUMEHTA
B (popme 3ammcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUN U (hOPMYITH-
POBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

CdopmMupoBaHHOCTh YMEHUHN COONIOAATH MpaBUjIa MOIH30BAHUS XH-
MUYECKOM MOCYAON U J1abopaTOpHBIM 000PYOBAaHUEM, a TAKXKE Ipa-
BUJIa OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU T10
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB

15
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29

CdopMupoBaHHOCTh YMEHUIN XapaKTepU30BaTh XUMHUUYECKHE MPOLIEC-
Chl, JIEXKAIIME B OCHOBE ITPOMBILLIEHHOTO MOJY4YEHUSI CEPHOM KUCIIO-
Thl, aMMMaKa, a TaKXke CHOPMUPOBAHHOCTH MPEJCTABICHUI

16
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00 O0O0mMX HayyHBIX TMPUHIMIAX U OSKOJIOTMYECKHX MpodieMax
XUMHYECKOTO ITPOU3BOJICTBA

XUMHUS 1 )KU3Hb. PacueTsl

3.1

ChopMHpOBaHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KAapTUHBI MHUPA, POJIU XUMHUHU B TO3HAHUU SIB-
JICHUW TPUPOJIbI, B (POPMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbl JIMYHO-
CTH, e¢ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM HJisi pe-
HICHUS NMPAKTUYECKUX 3a7a4 U IKOJOTHYECKH 0OOCHOBAHHOTO OTHO-
HIEHHS K CBOEMY 37J0POBBIO M IPUPOAHOM Cpelie

3.2

ChopmMupoBaHHOCTh YMEHUN KPUTHYECKU aHAJIU3UPOBATH XHMHYE-
CKYI0 MH(OpMAIHIO, MOJYyYaeMyI0 U3 Pa3HbIX UICTOYHUKOB (Cpe/ICTBA
MacCOBOI KOMMYHHMKalUU, ceTh HTEpHET U ipyrue)

3.3

CdopmupoBaHHOCTh YMEHUHN COOMIOAThH MPaBHIIa IKOJIOTHUECKH IIe-
JI€COO0pa3HOTO TOBENAEHUS B OBITY W TPYIOBON IEATEIHLHOCTH B
IEJIIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOH Ccpe-
TTBI

34

Oco3HaBaTh OMACHOCTH BO3JCUCTBUS Ha KUBBIE OPTaHU3MBbI OIpEe-
JIEHHBIX BEIIECTB, MOHMMAas cMbIc mokazarens IIJIK, moscHaTe Ha
pUMEpax CIMOCOObl YMEHBIIICHUS W MPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUSI HA OPraHU3M YeJIOBEKa

3.5

CdopmupoBaHHOCTH yMEHUI MIPOBOIUTH BBIYHCIICHUS
C HMCIIOJIh30BAHUEM TOHATHUS «MaccoBas J0Js BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKUX PEAKIUIX, MACCHI BE-
IIecTBa WM O0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00beMy OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
TeroBoro 3 @exra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAaCChI
BEIIICCTB, MIPEBPAIICHIS K COXPAHCHHSI SHEPTUU

17
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MpoBepsieMble 3NeMeHTbl coaepKaHus

Kon

[IpoBepsiemMblii 37IEMEHT COJEP>KaHuUs

1

TeOpeTI/I‘{CCKI/Ie OCHOBBI XMMHH

1.1

XHUMHUYECKUI 351eMeHT. AToM. flpo aroma, M30TOIbl. DJIEKTPOHHAs 000-
JOYKa. DHEPreTUYecKue YpPOBHHU, MOJYpPOBHH. ATOMHBIE OpOUTaH, S-,
p-, d-anmemeHThl.  OCOOEHHOCTHM  pacHpeneieHHs]  IJNEKTPOHOB IIO
opOUTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHAS
KOH(Urypaius aToMOB

1.2

[Tepunoanueckuii 3axkoH u [lepuoanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.1. MenaeneeBa. CBsi3b NepuoanUecKoro 3akoHa u Ilepuoamueckoi cu-
CTEMbI XUMHUUYECKUX 351eMeHTOB J[[.11. MeHneneeBa ¢ COBpEMEHHON TEOpUEHN
CTPOEHHUSI ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX dJIC-
MEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyMIaM U
nepuoaaM. 3Ha4€HUE NEPUOIUUECKOTO 3aKOHA B PA3BUTUH HAYKHU

1.3

CrpoeHnue BeliecTBa. XuMHUUecKas CBsI3b. Buabpl xuMuueckoil cBsi3u (KoBa-
JIEHTHAsI HEMOJSIpHAs U MOJspHAas, MOHHAs, MeTaJlinyeckas). IoHbI: KaThuo-
HbI ¥ aHHOHBL. MeXaHu3Mbl 00pa30BaHMs KOBAJIGHTHOW XMMUYECKOU CBSI3U
(OOMEHHBII U TOHOPHO-aKUENTOPHbIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DNeKTpoOTpHUIIaTeIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH IOCTOSH-
CTBa COCTaBa BELIECTBA. THIMbl KPUCTAJUIMUYECKUX PELIETOK. 3aBUCUMOCTH
CBOMCTBA BELIECTB OT TUIIA KpUCTAIMYECKOW pemeTku. [lonstue o nuc-
IIEPCHBIX cucTeMax. VIcTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jis
BEILIECTBA B PaCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COECIMHEHUI. Homenxkiarypa
HEOPTaHUYECKHUX BEILIECTB

18
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1.7

XUMHUECKas peakuus. Kiaccuduxanus XUMHUYECKUX peakui
B HEOPraHMYECKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXPaHEHHS MAaCChl Be-
1IECTB, 3a4KOH COXPAHEHUS U MIPEBPAILLICHUS SHEPTUU MTPU XUMUUYECKUX PEAK-
UAX

1.8

CKOpOCTB peakunu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (baKTOpOB

1.9

OOpatumble peakuud. XUMHYEcKoe paBHoBecHue. DakTophl, BIMSAIOLIUE
Ha COCTOsIHME XUMUYecKoro paBHoBecus. [Ipunuun Jle [larense

1.10

DnextponuTryeckas auccoryais. CHIbHbBIE U cita0bie 351eKTponuThl. Cpe-
71a BOJIHBIX PaCTBOPOB BEIIECTB: KHUCIIasA, HEHTpallbHAs, mejouHast. Peakiuu
HOHHOro 00OMeHa

1.11

OKHUCINTETLHO-BOCCTAaHOBUTEIILHBIC pCaKInmn

Heoprannueckas xumus

2.1

Hewmerannel. [lonoxxenne nemeramnos B [lepuoanueckont cucteMe Xumuye-
ckux 3nemenToB [[.1. MenneneeBa u 0coOeHHOCTU CTpoeHUs: aToMOB. Du-
3UYECKHUE CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpE
KHCJIOpOoaa, cepbl, hochopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BOKHEUIIIMX HEMETAIOB (TajJlOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa U KpeMHHUS) U UX COSTUHEHUMN (OKCHUIOB, KUCIOPOJICO-
JepKaluX KUCIOT, BOJAOPOAHBIX coenuHeHui). [lpumMeHneHrne BakHENIINX
HEMETaJIJIOB U UX COeIUHEHUHN

23

Meramnel. [lonoxenne MmetaiioB B llepuonnueckoit cucreMe XUMUYECKHUX
aneMenToB J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000-
J04eK aToMoB MeTajuioB. O0uue pusnueckue cpoiictBa MetayioB. CIuiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsJl HAIPSKEHUI METAJIOB

24

XUMHUYECKHE CBOMCTBA BAXKHEHIINX METAIOB (HATpWM, Kadui, KaJablIUi,
MarHui, aJIFlOMUHUAM, ITUHK, XPOM, KEJI€30, MEJlb) U UX coequHeHu. OO0mue
criocoObl TToTyueHust MeTasuioB. [IpuMeHeHre MeTaIIOB B OBITY M TEXHHUKE

2.5

I'enetuueckas CBA3b HCOPIraHUYCCKHUX BCIICCTB, IMPHUHAJICIKAIIINX
K pa3JIMYHbIM KJjlaCCaM

XUMUS U )KU3HD

3.1

Ponp xumMun B o0ecrieueHHUN AKOJOTHUECCKOM, YIHEPTETHUCSCKON U IHIIECBOM
0€30MacHOCTU, Pa3BUTUU MEeIUIMHBI. [IoHATHE 0 HayYHBIX METOAaX MO3HA-
HUS BEIIECTB U XUMUUYECKUX PEAKIUN

19
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3.2

[IpencraBnenust 00 0OIIMX HAYUHBIX MPUHLUINAX TPOMBIIUIEHHOTO MMOTyYe-
HUs BaXHEUIINX BEIIECTB. YEIIOBEK B MUPE BEILLECTB U MAaTEpUAIIOB: BaX-
HEWIINE CTPOUTENIbHBIE MaTepHalbl, KOHCTPYKLMOHHBIE MATEPHUAIIbI, Kpac-
KM, CTEKJIO, KEpaMHKa, MaTEPUANbI Il SJIEKTPOHUKH, HAHOMATEPHUAIIBI, Op-
raHUYECKHE U MUHEPAJIbHbBIE YIOOPEHMUS

3.3

Xumusi U 3J0pOBbE YEJIOBEKA: IMpaBWIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, NpaBuiIa 0€30MaCHOTO MCHOJb30BaHUS MPENapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU

20
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COJEP XAHME OBYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHnyeckoil XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
B IMOJIyYEHHH HOBBIX BELIECTB U MAaTepUANIOB. TeOpHsi CTPOCHHS] OPraHUuYECKUX
coequHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE
dbopMyIIBl OpraHMYecKuX BemecTB. [ 'omomorus, nzomepus. XUMHUYECKasi CBS3b
B OPTraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIE U KPaTHBIEC CBSI3H.

[IpencraBnenue 0  KiIaccupuKauu  OPraHUYeCKUX  BEIIECTB.
HomenknaTypa opraHnyecKux COeIMHEHUN (CUCTEMaTUYEeCKas) U TPUBHAIIbHBIC
Ha3BaHUS BAXKHEUIIUX MPEACTABUTEIIEH KIAaCCOB OPraHUYECKUX BEUIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C 00paslaMu OpPraHWYeCKUX BEIIECTB U MaTepHallaMd Ha MX
OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
OMMUCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUID OPraHUYECKUX
BEIIECTB MPHU HarpeBaHuu (TIaBiIeHUE, OOYTIIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psa. MeTraH M 3TaH —
IPOCTEUIINE MPEJACTABUTENN aJTKAaHOB: (PU3MUYECKHE W XMMHUUYECKHE CBONCTBA
(peakuuu 3aMEIIECHHUS] M TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOJYyYEHUE U
PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUECKUN PSAZl. DTUIICH U MPONUJIEH
— TPOCTEHUIIINE MPEICTABUTETN AIKEHOB: (PM3MYECKUE U XUMUUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TATOI€HUPOBAHUSA, THUApPATAIMU, OKHUCIEHUA U
MOJIMMEPU3ALINH ), TOTyUEHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMHUYECKHUE CBOICTBA (peaxuus MOJIMMEPU3ALIIN). [Tonmyuyenue
CUHTETHYECKOTO KayuyyKa U pE3UHBI.

ATJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH P,
ALIETWIIEH — TPOCTEHIINI MPEACTABUTENb aJIKUHOB: COCTaB, CTPOCHHE,
dbusnueckue W XMMHUYECKHE  CBOWMCTBAa  (peakmuu  TUAPUPOBAHUSA,
rajoreHUpOBaHMS, THIPATALIMY, TOPEHUS ), TOIYUYEHUE U IPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUYECKUE M XUMUYECKHE CBOWCTBA
(peakuuMyu TrajJoOr€HUPOBAHUSI W HUTPOBAHMS), TOJYYEHHUE U TPUMEHEHUE.
Tonyon: cocmas, cmpoenue, guzuueckue u XumuuecKue ceolcmea (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), noayuenue u npumeHenue. TOKCUUYHOCTD
apeHOoB. ['eHeTHYecKasi CBS3b MEXIY YIVIEBOJAOPOAAMH, NMPUHAICKAIINMHU K
Pa3JIMYHbIM KJIaccaM.

[IpupoHbIE UCTOYHUKM YIJIEBOAOPOAOB. [IpUpOaHBIA ra3 W MOMYyTHBIE
HedTanabie Ta3el. HegTh u e€ npoucxoxaenue. Crocodsl nepepadoTku HedTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKUW), mUpoiau3. [IpomyKTs
nepepaboTku He(pTH, WX NPUMEHEHHWE B TPOMBIIUICHHOCTH W B OBITY.
Kamennslii yroiabs 1 IpogyKThI €ro nepepadoTKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C O0pa3laMy IUIAaCTMACC, Kay4YyKOB U PE3WHBI, KOJIICKIIUU
«Hedbts» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ YIJICBOJOPOJOB H
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raJIOTeHONPON3BOHBIX, TMPOBEACHUE MPAKTUYECKONW paOOTHI: MOIy4YEHUE
STUJICHA U U3YUYECHUE €0 CBOWCTB.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OMHOTO W3 MCXOJHBIX BEIIECTB WU MPOJYKTOB
peakiun).

Kuciopoaconepxkamue opraHudecKue coeJHHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHOA W 3TaHOJN: CTPOEHUE,
dbusznueckne U XUMHUYECKHE CBOMCTBA (pEakiMM C AKTUBHBIMU METAJIAMU,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), MPUMEHEHUE. BoopoaHbie CBS3U MEXKAY
MoOJIEKyJIaMu CUpPTOB. JlelicTBUE MeTaHOJIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OTUJIEHIVIMKOIbL W T[JIMUEPUH: CTPOEHUE,
dbusnueckne M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IICIOYHBIMU
MeTaJlJlaMy, KaueCTBEHHAsI Peakiisi HA MHOTOaTOMHBIE CIUPTHI). [lelicTBue Ha
opranus3M yenoBeka. [[puMeHeHre rmunepruHa u STUICHTIIHKOJIS.

deHon: CTpOeHHWE MOJICKYJbI, (PU3NYEeCKHe W XHUMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruipl U kemownsl. DopManbleruj, aleTalbJACTU/l: CTPOEHUE,
dbu3nUecKre U XMMHUYECKUE CBOWCTBA (PEAKIIMU OKHUCICHUSI U BOCCTAHOBIICHUS,
KAUuECTBEHHBIE PEAKIINH), TIOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHAs U
YKCYCHasi KHCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme I Kjacca KHUCJIOT, peaknus JTepuukanuu), TMOIydeHUE U
npuMeHenne. CTeapuHoBasi U OJIEMHOBAs KUCIOTHI KaK IIPEACTABUTENN BBICIIUX
KapOOHOBBIX KHCJIOT. MpbUTa Kak COJU BBICIIUX KapOOHOBBIX KHCJIOT, WX
MOIOILIEE ICHCTBHE.

Crnoxnble >(Hpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponu3
cnoxubix dpupoB. Kupsl. [mapomus sxupoB. I[lpumeHneHue Kupos.
buonornueckas poJb :KUPOB.

VYrineBompl: cocraB, Kiaccuukanus —yrieBogoB (MOHO-, JU- H
nonucaxapuabl). [JIOko3a — TPOCTEHIIMI MOHOCAaxXapua: OCOOECHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcunom meau(Il), okucnenne ammuagyHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAXOXK/IEHUE B MPUPO/JIE, TPUMEHECHHE,
ounosnoruyeckas poisib. @orocunTe3. OpyKTo3a Kak H30MEP TITFOKO3bI.

Kpaxmain u nenmroiioza kak npupoHbie noaumepsl. CTpoeHHe Kpaxmania u
Uesuoa03bl. PU3NMYECKHe W XMMHYECKHME CBOMCTBA Kpaxmaina (THUIpoJiu3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
poBe/ieHne, HAOII0IEHNE W OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIIUPTOB (OKHCICHUE 3TaHOJIA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJACICTBUE TIIMIIEPUHA C
rugpokcugom Menu(Il)), anpaernmoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(Il), B3aumojeicTBUE Kpaxmana C
MOJIOM), TIPOBEJCHHE MPAKTUYECKON padOTHI: CBOMCTBA PacTBOpa YKCYCHOMU
KHUCJIOTHI.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHWIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOT0 BEIIECTBA WJIM MNPOAYKTAa PEAKUUU MO H3BECTHBIM
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Macce, 00bEMyY, KOJIMYECTBY OMHOTO W3 MCXOJHBIX BEIIECTB WJIU MPOJYKTOB
peakiun).

A30TcoepKalue OpraHun4ecKue COeTMHEHMUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHBbIE  OpPraHUYECKHUE  COCIUHCHHUS.
du3nyuecKkue U XMMUYECKUE CBOICTBA aMHUHOKHUCIOT (Ha MpUMEpE TIIUIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIOT. [lenTuasr.

benku kak mpupoOAHBIE BBICOKOMOJIEKYJIIPHBIE coeauHeHMs. [lepBuyHasi,
BTOpPUYHAA U TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIA3, ICHATYpAIlHs, KAYeCTBEHHBIC PEaKIINKU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
HAOJIIO/ICHUE W OTMHMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OEIKOB
IIPY HarpeBaHUU, IBETHHIE PEAKITUU OCIIKOB.

BricokoMmoJieKyJISIpHbIE COeTUHECHUS

OCHOBHBIE TIOHSITUS ~XMMHUU  BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHMUI:
MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALNH, CPEIHSA
MoJieKyiasipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUHN — MTOJMMEPU3ALUS U MOJIMKOHICHCALHSL.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnNpeaMETHBIX CBSI3€M NIPU  M3YYECHUM OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJb30BaHME Kak OOIuX
€CTECTBEHHO-HAYYHBIX TOHSTUH, TaK W TOHSTUH, SBISIOIINXCS CHUCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TIOHSTHUS: SBICHUE, HAay4YHbIA (akKT,
TUTOTE3a, 3aKOH, TEOpHsl, aHaJIW3, CHUHTE3, KiIacCHU(UKAIM, MEePUOJIUIHOCTD,
HAOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJCIIUPOBAHUE.

@dusuka: Marepus, DOHEpPrus, macca, aroM, DJJIEKTPOH, MOJIEKYJa,
OHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (M3MUECKUE BETUYUHBI U €IMHUIIBI UX U3MEPECHUSI.

buonorus: knerka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKA AKTUBHBIC BemecTBa (O€IKH, YTIEBObI, >KUPBI,
(dbepMeHTHI).

l'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJE3HBIE HMCKOMAeMBbIE,
TOILINBO, PECYPCHL.

TexHolOrusl: MUIIEBbIE MPOAYKTbl, OCHOBBI PAllMOHAIBLHOIO MUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE TpenapaThbl, MaTEPUAIIbI
Y3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHN 3JeMEHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS
00010uKa. DHEPreTUIECKHUEe YPOBHU, TTOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeiesICHUs JIEKTPOHOB 10 OPOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuonnueckuit 3akoH u llepuoauyeckas cHUCTEMA XHUMHYECKUX
anementoB [[. WM. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U
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[lepuoanueckort cucteMbl XuMHYeckux 3eMmeHToB [l M. MenpaeneeBa c
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU TPOCTHIX U CIOXKHBIX
BEILIECTB [0 TpylnaM MW MepHojaM. 3HAYEHUE MEePUOJUYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

CtpoeHue BellecTBa. XHUMHYECKas CBsI3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAs, HIOHHAs, MeTaJUInYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3u (OOMEHHBIM W JOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaeHTHOCTh. DIIEKTPOOTPULIATENIBHOCTD.
Crenenp okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [UIBI  KPUCTAUIMYECKHX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMUECKOMN PEIIETKU.

[TonsTre o nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
Maccosast 10151 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. | €HETMUYEeCKas CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckas peaknus. Krnaccudukamumss XUMHUYECKMX PpEaKIuil B
HEOPraHMYECKON M OPraHUYeCKOM XMMHUH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALLECHUS SJHEPTUHU ITPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3UYHBIX (PAKTOPOB.
OO6partumble peaknuu. XUMHYECKOe paBHOBecwe. DakTOpbl, BIUSIONIME Ha
COCTOsIHME XuMH4ecKoro pasHoBecus. [[punnun Jle [latense.

Onektponutuueckas nuccoruaiusi. CuinbHble W CIa0ble AJIEKTPOIUTHI
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaIbHasl, IETOYHAsl.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HUX MPEBPAILCHHI:
nemMoHcTpanus Taomui «lleprogudeckas cucteMa XUMHUYECKHX JIEMEHTOB /Jl.
N. MenneneeBay, u3yueHrne MOJIENIEH KPUCTAITMIECKUX PEIIETOK, HAOIIOICHHE
U ONHCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHUE
IIEPOKCUJA BOAOPOJAa B MNPUCYTCTBUM KaTaIU3aTOpa, OIPEHCIICHUE CpPEabl
pacTBOPOB BEIIECTB C IOMOLIBK) YHUBEPCAIBHOIO WMHAMKATOpPA, PEAKLIHHU
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTUYECKOU pabOThl «BiusHUE pa3IHMYHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITUN.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSAM XUMHUYECKHX pEAKUHMH, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IOHITUA «MaCcCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilonoxenne HemetamioB B llepuogumueckon cucreme
xuMuueckux 3rmemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
@u3nyecKkrue CBOICTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoa, cepsol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX HEMETAIIOB (TAJIOTEHOB, CEPHhI, a30Ta,
dochopa, yriepoga HU  KpEeMHHS) U HMX  COSAUMHEHHA  (OKCHIIOB,
KHCJIOPOJICOJIEPKAIIUX KUCTOT, BOJIOPOJAHBIX COEAMHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEAUHECHUN.

Mertamnsl. [lonoxenune MmeraiuioB B [lepuoandyeckoi cucteme XuMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX
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00oouek atoMoB MeTamioB. Obmue pusznyeckue cBoiicTBa MeTamioB. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUI Pl HAMIPSYKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIINUX METAIOB (HATpHi, KaJdui, KaJablHi,
MarHui, aTlOMUHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mme crocoObl MOTy4eHUsT MeTaJIOB. [IpuMeHeHne MeTaioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKINH «MeTaibl ¥ CIUIaBbl», 00Pa3I[0B HEMETAIIOB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/lay, HAOMIOJICHUEe U OMUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  ATIOMUHUS — C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBCHHBIE pPEAKIUMHA Ha KATHOHBI
METaJLJIOB).

Pacuérnrbie 3anaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacCce WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00BEMA, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU
OJHO M3 BEILIECTB UMEET ITPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecrieueHrH YKOJIOTHUECKOM, SHEPTETHUYCCKON U MUIICBOM
0e30macHOCTH, pa3BUTHH MeAUIUHBL. [[oHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnennss 00 OOMUX HAYYHBIX MPUHIMANAX TPOMBIITUICHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BELIECTB.

YUenoBek B MHpPE BELIECTB M MATECPUAJIOB: BAXKHEMIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KpacKu, CTEKIIO, KepaMHKa,
MaTepuaibl A1 3JEKTPOHUKH, HAHOMATepHaJIbl, OPraHUYE€CKUE U MUHEPAIbHbBIC
yao0OpeHus.

XUMHSI U 300POBbE UYEJIOBEKA: MPABUJIA UCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia OE30MacHOTO WCIONIB30BAHUSA MPENapaToB OBITOBOM
XVMMUH B IOBCETHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3H.

Peanuzammst MeXnpeaMETHBIX CBSI3eM TpPU  WM3y4YeHUU OOmeld u
HEOpraHndeckod xumMuu B 11 Kjacce oCylIECTBISETCS Yepe3 HCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, SBIISIOIINXCS
CHCTEMHBIMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAy4HbIN (DAKT, TUMOTE3a, 3aKOH,
TEeOpus, aHallu3, CHUHTE3, KiIaccupuKanus, MNePUOAUIHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: marepus, SHEPTHs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH,
VWOH, HW30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYJa, OHEPreTUYECKUM YpPOBEHb,
BEIIIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHME BEIIECTBA, (Qu3nyecKue
BEJIMYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xknerka, opraHusM, -dKocucTeMa, Owocdepa, Makpo-
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

l'eorpadusi: MuHepanbl, TOPHBIE TMOPOJbI, TIOJE3HBIE WCKOMAeMBbIE,
TOILINBO, PECYPCHL.

TexHonorus: XUMHUYCCKasA IIPOMBIIIJICHHOCTD, MCTAJLIIYPIuA,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEJIbCKOXO031CTBEHHOE
IIpOU3BOACTBO, IMuIcBas IIPOMBIIIJICHHOCTD, (I)apMaI_[eBTI/ILIeCKaﬂ

IMIPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, IIPOHU3BOACTBO
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KOHCTPYKIIMOHHBIX MaTCpUaJIOB, QJICKTPOHHAA IIPOMBINIIICHHOCTD,
HAaHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOCHUS
0o0y4JaronmMMucss TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJIMEeTHbIM U MpeaMeTHbIM). HaydHo-MeTogudyeckoid OCHOBOWM Jid
Pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI IPOTPAMM CPETHETO OOIIETO
00pa30BaHUsI SIBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0I.

B CcOOTBETCTBUM C CHCTEMHO-ACATENBHOCTHBIM INOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeAMETa «XHUMH» HA YPOBHE CPETHETrO
o01ero o0pa3oBaHUs BBIJICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHWE OOYYArONTUMUCS POCCHUICKON TPaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaauluii 0a30BOW HAyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIUMH LETOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUYECKOW KYyJIbTYphl MU CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS IMpEaMeTa «XHUMHUS» JIOCTUTAIOTCS B
CIMHCTBE YYEOHOW M BOCIUTATEIHHON JEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, Iy XOBHO-HPaBCTBEHHBIMHU
IIEHHOCTSIMU U UJcallaMi POCCUICKOTO TPaKJaHCKOTO 00IeCTBa, MPUHATHIMU B
o0IiecTBe HOpMaMu M TIPABWJIAMH TIOBEICHHMSI, CTIOCOOCTBYIOIIMMH TpOIIeccaM
CaMOIIO3HAHUS, CaMOPA3BUTUSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaroImmxcsl.

JIn4HOCTHBIE PE3YyJbTAThl OCBOCHHS MpeaMeTa «XHUMHSD» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW IEeATEIHbHOCTH
00y4Jaromuxcst o peaqu3anuy TPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:

OCO3HaHWSI OOYYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NpEACTaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIbHOCTH MPU CO3MAHUU
y4eOHBIX MMPOEKTOB, PEIICHNN YI€OHBIX U MO3HABATEIIbHBIX 33714, BHITTOJTHCHUH
XUMHUYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YUECOHOU NEATEIHLHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMSA

LICHHOCTHOI'O OTHOIIEHUSI K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OT€UYECTBEHHON XUMUM;

YBaXEHUSI K TMPOIIECCY TBOPUECTBA B O0JIACTU TEOPUHM U MPAKTUUYECKOTO
NPUMEHEHUS! XUMUU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTatr
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JUIMTENIbHBIX ~ HAOJIOJCHHM, KPOTOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3e  WHPOpPMAIMM O  TEPEAOBBIX  JOCTIKCHHSIX  COBPEMEHHOU
OT€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJCHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalluHd, CBS3aHHBIE C XUMUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOUX TOBApPHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3THUX
MOCTYTKOB;

4) dpopmMupoBaHus KyJbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 3J0pOBOro # 0Oe30macHoro olpasa KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3HYECKOMY H
IICUXUYECKOMY 3710POBBIO;

coOmro/ieHrs MpaBuil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHUS [IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYalMsIX, YTPOXKAIOIMIUX 3I0POBBI0 M KU3HU
JIIO/ICH;

OCO3HaHMSI  MOCIAEACTBHUM W  HENPUSATHUS  BPEIHBIX  IPUBBIYEK
(ymoTpeOiaeHus anKoroJisi, HAPKOTUKOB, KYpEHUSs);

5) TpyA0BOI0 BOCIIUTAHMSA

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIHCKON
NESTENHbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOW W JAPYIHX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHUE B PEIICHHH MPAKTUYECKUX 3a/1ad
COIIMAJIbHOM HAIPABICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY HM3YYCHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHHUS K TpyAy, JIOISIM TpyJa U pe3yjbTaraMm TpPyJdOBOM
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPACKTOPHUH
obpaszoBaHus, Oyaymed npodeccuu W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TOTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

IKOJIOTHYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAaK UCTOUYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTIKEHUN XUMHUHU IS
pelIeHus BOIPOCOB PAlMOHATIBHOTO IPUPOOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOIHON CpeJie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HAKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEITEIBHOCTH HKOJOTMYECKON HAaMpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
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MPAKTUKE, CIOCOOHOCTHM M YMEHHUS AaKTUBHO TMPOTHUBOCTOATH UACOJIOTUU
xemodoOouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMaHUS CHeUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAMOHATEHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 11€JI0OCTHOTO
MPEICTABICHUS 00 OKPYXKAIOIEM MUPE KaK O €TUHCTBE MPUPOJIBI M YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEHICHUU MpOoOJeM COXpaHEHUs
PUPOIHOTO PABHOBECHUS,

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU [JII COBPEMEHHOU
[MUBUIIM3AIMK: B €€ TyMaHHUCTHYECKOW HAIMpaBICHHOCTH W BAXKHOW POJH B
CO37laHUU HOBOM 0a3bl MaTEPUAIBHOW KYJIBTYphI, PEIICHUU TI00aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECCTBA — CHIPHEBOM, SHEPreTHUSCKOM,
MUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH  MEIUIIMHBI,
o0ecrieueHn yCIOBHM yCIEIIHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOMN KUZHH
Ka)kKJI0Oro 4jieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUA, HUCIONB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydYaeMble 3HAHWA JUIS aHalu3a W OOBSCHEHUS SIBIICHUN
OKPY’KAaIOIIEr0 MUpa U TMPOUCXOASAIIMX B HEM HM3MEHCHM, YMEHHsS JeliaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYYHBIX (PAKTOB W HWMEIOIIUXCS
JAHHBIX C TEJIBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

MHTEpEeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHMI0, K AaKTMBHOMY TOJYYCHHIO HOBBIX 3HAaHUN 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTAM  TpyJa B pa3au4HBIX  cdepax
npoecCHOHaNbHOM eI TETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaTbl OCBOEHHUS YUYEOHOro HpeaMera «XHUMHs)
Ha YpOBHE CPEJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUuMble a1 (QOPMHpPOBAHUA  MHUPOBO33pEHUs  OOydarouIuxcs
MEXIUCUUTUIMHAPHBIE (MexXnpeaMeTHBIE) oOlIeHAYYHbIE MIOHSATHS,
OTpa)karollue IEJOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PUKY METO/I0B
MO3HAHUA, MCHOJb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepus, BEUIECTBO,
SHEpPrusd, SIBICHHUE, MPOLECC, CUCTEMa, Hay4HbId (PakT, MPUHIUI, THIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOIIOIEHHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe JENCTBUSA (mo3HaBaTeNbHbIE,
KOMMYHUKATHBHBIE, PpEryJIATUBHBIE), oOecrneunBaronie (HoOpMUPOBAHHE
(GyHKIHMOHATBHOM TPAMOTHOCTH M COLIMATIBHON KOMIETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCI0JIb30BaTh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA UM  YHUBEpCAIbHbIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMAILHOM MPAKTHUKE.
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MeTtanpeaMeTHbIe pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIbHBIMHU
y4eOHBIMH  IT03HABATCIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMH
JIEUCTBUSIMH.

OBjlaieHMe  YHHUBEpPCAJbHBIMHM  Y4eOHBIMM  IO3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeicTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyallM3UpPOBaTh  IpolJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENEATh ILENU JEATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTH)KEHHUS, COOTHOCHUTb PE3YyJbTaThl JEITEILHOCTH C IIOCTaBJICHHBIMU
LEIISAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTepHbIC MPU3HAKU MOHATUM U YCTaHABIUBATh UX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS JJII O0OBSICHCHHS OTACIIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS WM KPUTEPUHM IS KIacCH(UKAIMA BEIIECTB U
XAMHUYECKHUX PEAKIINM;

yCTaHaBJIMBaTh IPUUYMHHO-CIICICTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXaeHUd (MHAYKTUBHBIC, JEIYKTUBHBIC, IIO
AQHAJIOTHH), BBISBJISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PaCcCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIIFOUCHUS;

NPUMEHATh B  MpOIIECCEe TO3HAHMUSA, HCIHOJB3YEMbIE B  XUMHUHU
CHMBOJIMYECKHE  (3HAKOBBIC)  MOJICIH, MPeoOpa3oBBIBaTh  MOJICIBbHBIC
NPEJICTABICHUS — XUMHUYECKMM 3HaK (CHUMBOJ) DJIEMEHTa, XHMHUYECKas
dbopmylla, ypaBHECHHE XHMHYCCKOW PpEAKIUH — IIPH PCIICHHH YYCOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajay, NMPUMEHATh Ha3BaHHBIC MOJECIbHbBIC
MPEJICTABICHUS JIJIsI BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4YaeMbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30oBbI€e HCCIeI0BaTEIbCKUE TeHCTBHA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XMMHUUYECKHUX
peaKuunii;

dbopMyIHupoBaTh LEIM W 3aJa4d  KHCCICJOBAHUS, HCIIOJIH30BAThH
MIOCTABJICHHBIC M CAMOCTOSATEIIFHO C(HOPMYIMPOBAHHBIC BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHMS TUIIOTE3BI IO IIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

BJIaJICTh HAaBBIKAMH CaMOCTOSITECJIbHOTO TUIAHUPOBAHUSA M IPOBEACHUSA
YYCHUYCCKHX JKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HaONIOAaTh 3a
XOJO0M  TIpoIlecca, CaMOCTOSITEJIbHO  IMPOTHO3UPOBATH €ro  pe3yJibTar,
dbopmypoBaTh 0000IIEHWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pPe3yJbTaTOB MCCIICIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOICITAHHOMN
pabore;

npuoOOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW M TPOSKTHOU
JEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIHBHOMY
MOMCKY METOJIOB PEIICHUS MNPaKTUYECKUX 3aj]a4, NPUMEHEHHUIO Pa3IMYHBIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPHCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGpOpMaruu (HAyIHO-
MONYJISIpPHAS JINTEpAaTypa XHUMHUYECKOTO COJICPKAHUS, CIPABOYHBIE ITOCOOMS,
pecypcel lHTEepHEeTa), aHaIM3upoBaTh HHPOPMAITUIO PA3INIHBIX BUIOB U (GOpM
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MPEICTAaBICHUS,  KPUTHUYECKH  OLICHUBATh e€  JIOCTOBEPHOCTb W
HEMPOTUBOPEYHBOCTD;

dbopMyIMpOBATH 3aITPOCHI U IPUMEHSThH PA3IMYHBIC METO/IbI IIPH TIOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAMMOM JUIS BBINOJHEHHUS YYEeOHBIX 3adad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TPEICTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KA4eCTBE CpEACTBA mpu padoTe C
XUMUYECKON WH(}OpMaIuel: NpUMEHSITh MeEXNpeaMeTHole ((usudyeckue wu
MaTeMaTU4YeCcKue) 3HAKU W CHUMBOJBL,  (QopMysbl, abOpeBHATYPHI,
HOMEHKJIATYpYy;

UCIOJIb30BaTh M TMPEOoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HATJIATHOCTH.

OgyajieHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJE aUaora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUACH, (OPMYIHPOBATH CBOHM MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOTHEHUS TPEIJIOKEHHOH 3a1a4H;

BBICTYTIATh C MPE3CHTALUCH PE3YIhTATOB IMO3HABATEIBHOU JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TpU
BBITIOJITHEHUA XMMHUYECKOTO OJKCINEPUMEHTa, MPAKTUYECKON paboThl 1O
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3alii yueOHOTO MPOEKTa U
(dbopMyIMpOBaTh BBHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHUIN MyTEM
COTJIaCOBaHUS TO3UIIMN B X0J1€ 00CYX ICHHUS U OOMEHA MHEHUSMH.

Ogy1aleHUe YHUBEPCAJIbHBIMH PEeryJSTHBHBIMHU JeHCTBUSMM:

CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIILHYIO
NeSITENHbHOCTD, ONpesessisi €€ Meld W 3aJladyd, KOHTPOJUPOBATh WU MO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpPEAJIaraeMblii alrOpUTM JCUCTBUN TNpu
BBITIOJTHCHUN YYCOHBIX M HMCCIIEIOBATCIILCKUX 3aJad, BBIOMpaTh HamboJjee
3¢ PeKTUBHBIN CrIOCO0 HMX PEIICHUS ¢ YYETOM IMOJYyYCHHS HOBBIX 3HAHHH O
BEIIECTBAX M XUMHUUYECKHUX PEAKIIUIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCSITEIIbBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAMOOIIEHKH.

INPEIAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOCHUS Kypca «OpraHudeckas XuUMHU»
OTpaXKaroT:

C(bopMHpOBaHHOCTb MPEACTABJICHUN O XUMHUYECKOU COCTaBJI;Homeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIM XUMHUW B IO3HAHUM SIBIICHUM
npuposbl, B (OPMUPOBAHWM MBIIUICHUS UM  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHYCCKUX
3a71a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpeJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMe MMOHATUS (XUMHUYECKHUHA DJIEMEHT, aTOM, JJEKTPOHHas
000J09YKa aTroma, MOJIEKyJa, BaJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTD,
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XUMUYECKasi CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpariéHHas),
MOJIb, MOJISIpHAasE —~Macca, MOJSPHBIA  O00BEM,  YIJIEPOIHBIM  CKEJeT,
byHKIMOHANBHAS TPYIA, PaJUKan, H30MEpPHs, HU30MEPHI, TOMOJOTUUYECKUN
psAll, TOMOJIOTH, YTJIEBOJOPOJbI, KUCJIOPOA U a30TCOJEpXKAIIUE COEIUHEHHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHU);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS opranndeckux Beuiects A. M. Bytieposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUH; MHUPOBO33PEHUYECKHE 3HAHUS, JIekKAIME B OCHOBE MOHHUMAaHUSA
OPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH W OE€30MacHOM HCIIOIb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOW ACSATEIBHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTePHbIE MPU3HAKK TMOHATHMH,
yCTaHAaBIMBATh MX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIUE MOHITHS
IIpU OMHUCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIsI
COCTaBJICHHsI MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOi, COKpAIEHHON)
dbopMyaT OpraHMYecKMX BEIIECTB U ypPaBHEHUN XMMHUYECKUX PEaKIIHi,
W3TOTABJIMBATH MOJICIIA MOJIEKYJ OPraHUYECKUX BEIIECTB ISl MIUTFOCTPAIIUH HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAITICKHOCTD U3yUEHHBIX
OpPraHMYeCKUX BEIIECTB MO HUX COCTABY M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne CcoeauHeHUN (YTIeBOMOPOJIbI, KUCIOPOJI W a30TCOJEpIKaIllne
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIC COCIMHEHHUS), JaBaTh UM Ha3BaHUS TIO
cucremarnueckoi HoMmeHknatype (IUPAC), a Takxe NpuUBOAUTH TPUBHUAIbHBIE
HA3BaHUS OTNIETBHBIX OPTraHWYECKUX BEHIECTB (ITHIICH, MPOIMJIICH, alleTHIICH,
ATWJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hOpMalIbIECTH I, alleTaIbICT U1, MypaBbUHAS
KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEApUHOBAs KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XUMUYECKON CBSI3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJOXKECHUS TEOPUU CTPOCHUS
opranuveckux BemecTB A. M. bytiepoBa i OOBSICHEHUS 3aBHCHMOCTU
CBOWCTB BEILIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXPAHEHHS MacChl
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dbu3nueckue U XMMUYECKUE CBOMCTBA TUIWYHBIX MPECTABUTENICH pPa3IMYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMWIECH, alleTUIICH,
oyranuen-1,3, metunoyranuen-1,3, 6eH301, METaHOJI, STAHOJ, STHJICHTJIUKOIb,
rIIepyH, GEHO, alleTalbIeTH I, MypaBbUHAsA U YKCYCHAsI KUCJIOTHI, TJIFOK034,
Kpaxmay,  IeUII0JI0O3a, aMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKJIY HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTepHU30BaTh VUCTOYHUKHU
YTIIEBOJOPOJTHOTO ChIpbsi (HEe(Th, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WX MPOAYKTA
pEeaKIMy MO W3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO U3 HMCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITHH);
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c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJICTh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOJaX HAy4YHOrO MO3HAHUA, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUN BEUIECTB
U XAMHYECKHX sBIIeHWW  (HaOmiomeHue, M3MEpeHue, OIKCIEPUMEHT,
MOJEJUPOBAHUE), HCIOJIb30BaTh CUCTEMHbICE XHMHWYECKHE 3HAHUSA A
NPUHATHS PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCT,  YMEHHM  COONO/IaTh  TIPaBWJIA  TOJIb30BAHUS
XUMHUYECKON TOCYJI0M M JTabopaTOpHBIM O0OpYIOBAaHMEM, a TakKe MpaBuia
oOpareHusi ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh W BBIMONHATH XUMUYECKUN
HKCHEPUMEHT (MpEBpaIllEHUs] OpPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJy4YEHUE OJTUJICHA W U3YyYEHUE €ro CBOMCTB, KA4ECTBEHHBIC PEaKUUU
OpraHWYECKUX BEIIECTB, JICHATypamus OEJIKOB MpU HArpEeBaHUM, IIBETHBIC
peakuu OETKOB) B COOTBETCTBUM C MPABWIAMU TEXHUKH O€30MMACHOCTH TPHU
oOpaIrieHn ¢ BeIEeCTBAMHU M JIA0OPATOPHBIM OO0OpPYAOBAaHHEM, MPEICTABISATH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX pPEaKuid W (HOPMYJIUPOBATh BBIBOJBI HA OCHOBE ATHX
pEe3yJbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XUMHUUYECKYIO
uH(OPMAINIO, TIONy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
uHpopManmu, TaTEpHET U APYTUX);

chOpMHUPOBAHHOCThP YMEHHMM  COONIOJATh IIpaBHJA  DKOJOTHYECKHU
I1EJI€CO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENISIX
COXPAaHEHHS CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTb BO3JICUCTBUSl HA JKUBBIE OPTaHU3MbI ONMPEIEIEHHBIX OPTraHUYECKHUX
BEIIECTB, MOHUMas cMbich Tokasarens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBILICHUS W TPEJOTBpAIICHUS HUX BPEIHOIO BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKA,

JUTsl O0YYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CHETBIX W CIA0OBHUASIIUX OOYYalolUXCs: YMEHHE HCIOIh30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHmi JI. bpaitngs gog  3anmcu
XUMHYECKUX (OPMYIL.

11 KIIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPa)aroT:

C(bopMHpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUW B IO3HAHUM SIBJICHUM
Ipuposbl, B (OPMUPOBAHUHM MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKHUX
3a71a9 ¥ JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
MIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, p-, d-
AJICKTPOHHBIC OPOHWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHWCICHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, MOHHAS, METAUIMYECKAs, BOJOPOIHAS), KpUCTATIIINYECKas
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pelmeéTKa, TUIIbl XUMUYECKUX PEAKIIHil, paCTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALMS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklnu, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON NHCCOLMalnu, nepuoanueckui 3akoH J[. M. MeHnneneena,
3aKOH COXPAHEHMSI MAcChl BEILECTB, 3aKOH COXPAHEHHS W MPEBpALCHUS
SHEPTUM MPU XUMHUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHMS, JI€KAIME B OCHOBE MOHUMAHUS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH W OE€30MacHOM HCIIOIb30BAHUU
BOKHEUIITUX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTePHbIEC MPU3HAKK TMOHATHA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOLIWE MOHSATHUS
IIpU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIBb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
coctaBieHusi GOpMyJT BEMIECTB W YPAaBHCHHM XUMHUYECKHX PEaKIIH,
cucremarnueckyro HomeHknatypy (IUPAC) wu TpuBManbHble Ha3BaHUSA
OT/ICJIbHBIX HEOPTraHWYECKUX BEIECTB (YrapHbIi ra3, yriaeKUciblid ra3, aMMHaKx,
raméHas U3BeCTb, HETalI€Has! U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCT, YMEHUU OMNpPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCJICHHUSI XUMUYECKUX AJIEMEHTOB B COCIUHEHUSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHAas) B
COCAMHEHUSAX, THUN KPUCTAIUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAsL, HIOHHASI, METAJUTMYECKasl), XapaKTep CPeJibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHALJIE)KHOCTD
HEOPTaHUYECKUX BEIIECTB MO MX COCTaBY K OINPEACIIEHHOMY KJIAacCy/TPYIINe
coeAMHEHU (TpOCThIe BEIIECTBA — METAUIBI W HEMETAJUIbl, OKCHUbI,

OCHOBAaHMSI, KUCJIOTHI, aM(pOTEPHBIE TUPOKCHUJIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOINIECKOTO 3aKOHA

N. MengeneeBa W JEMOHCTPUPOBATH €T0  CHUCTEMATU3UPYIOUIYIO,
O00BSCHUTENFHYIO U TPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 71eMeHTOB |—4 mnepuonos Ilepuoauueckoil cuUCTEMBI
xuMuueckux asiementoB JI. M. MenneneeBa, UCHONb3ysl MOHATHS «S-, p-, d-
AJIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XHUMHYECKUX DJJIEMEHTOB U UX
COCIMHEHUHN N0 Nepuoaam U rpynnaM llepuoanueckor cCUCTeMbl XUMHYECKUX
sanemeHToB J[. 1. Menneneena;

c(hOpMHUPOBAHHOCT, YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE I'C€HETUUYECKOM CBSI3M MEXIY HEOPraHMYECKUMHU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMUYECKUE PEAKIIUH TIO
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTAaBY PEAarupyrolIUuX BEIIECTB, TEIJIOBOMY
ahdeKxTy peakiun, I3MEHEHUIO CTEIICHEH OKHUCIICHUSI AJIEMEHTOB, 00PaTUMOCTH
PCaKIUY, YHACTUIO KaTaIM3aTopa);

c(pOpPMUPOBAaHHOCTb YMEHHi1 COCTABIIATH YPABHCHUS PEAaKLUil pasiIuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBICE YpaBHEHHS pEaKIWi HOHHOTO OOMEHa,
YUUTBIBasl yCIOBUS, IPU KOTOPBIX ITU PEAKIIMK UAYT JO KOHIA;
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c(hOpPMHUPOBAHHOCT, YMEHHUI TMPOBOAUTH PEAKINH, TIOATBEPKIAIOIINE
KaueCTBEHHBIH COCTaB Pa3JIMYHBIX HEOPTaHMYECKHX BEIIECTB, Paclo3HaBaTh
OMBITHBIM  TYyTEM  HMOHBI, TNPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA TIOCPEJACTBOM COCTABJICHHUS 3JICKTPOHHOTO
OaJraHca THX peaKIuii;

chOPMHUPOBAHHOCTh yMEHHM  OOBSICHATH  3aBHCUMOCTH  CKOPOCTH
XUMUYECKOM pEaKIMu OT pa3IUYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUSA (IPUHITUTT
Jle lllarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUUYECKHE TPOIIECCHI,
JeKaIlue B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUSI CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
TIOHSTHS «MAacCOBasi JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH Ta30B
Ipy  XUMHUYECKHX PEAKIUAX, MacChl BEIIEeCTBA WM O00BEMA Ta30B MO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU OO0OBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHMsI MacChl BEIIIECTB, IPEBPAIICHUS U COXPAHECHUS SHEPTHH,

c(OpMHUPOBAHHOCT,  YMEHHM  COONIO/IaTh  TpaBWJIA  TOJIb30BAHUS
XUMHUYECKON TOCYZI0oM M JTabopaTOpHBIM O0OpYyIOBAaHMEM, a TakKe MpaBuia
oOparieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMONHATH XUMUYECKUN
IKCIIEPUMEHT (pa3yIoKEHUE IEPOKCHIa BOJOPOAa B MPUCYTCTBUU KaTan3aTopa,
OTIpeNIeTICHNE CpeIbl PACTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO
WHINKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOU
peaKiMu, peakiMi HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha Ccyibdart-,
KapOOHAaT- W  XJOPUA-aHWOHBI, Ha  KaTHOH  aMMOHUS,  PEIICHHE
IKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Metamney u «Hemeramns»y) B
COOTBETCTBUM C TpaBWJIaMU TEXHUKH O€30MAaCHOCTH TPH OOpamieHuu ¢
BEIIECTBAMU H JIA0OPATOPHBIM OOOPYAOBAHHEM, NPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTa B (popMe 3aliCH YPAaBHEHH COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(pOpMAINIO, TIONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHeT u ApyTHX);

chOpMHUPOBAHHOCThP YMEHHMM  COONIOJATh IpaBHJA  DKOJOTHYECKHU
I1EJIeCO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOW JEATEIHLHOCTH B IIENISIX
COXpaHEHUSI CBOETO 370POBBS U OKPYKAIOIIEH MPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI OIPEJCIEHHBIX BEIIECTB,
noHumasi cmbica mokaszarens [IJIK, mosicHAT Ha TmpuMepax CrocoObl
YMEHBIIICHUSI U TPENOTBPAIICHHUS] MX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKa,;

JUTsl O0YYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;
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JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIMMUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCHUHYIO cHcTeMy oOo3HaueHmi JI. bpaitns gog  3anmcwu
XUMHYECKUX (OPMYIL.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC
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Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MpPorpamMmmbI

KoaunuecTBO 4acoB

KonTposabHubie
padoThI

Bcero

IIpakTHyeckue
padoThI

DuekTpoHHbIe (HU(pPOBbLIE)
o0pa3oBaTe/bHbIC peCypChl

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMUM

1.1

[Ipenmer
OpraHnyYeCcKon
xumuu. Teopust
CTPOEHHUS
OpraHUYeCKUX
coenuHeHu A. M.
byrtneposa

Hroro no paszneny

Paznen 2. YriaeBoaopoabl

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbl

2.2

Henpenenbabie
YIJIEBOJOPOIBL:
aJIKEHBI,
aJIKaJUCHBI,
AJIKUHBI

23

ApoMaThueckue
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YIJII€eBOAOPOAbI

[Tpuponubie
UCTOYHUKU

24 3 1
YTIIE€BOIOPOAOB U

UX mepepadoTKa

Hroro no pasaeny 13

Pazpnen 3. Kuciiopoacoaep:xkaniue oprannyeckue coeuHeHust

3.1 Crnuptsl. deHoun 3
AJpneruael.

19 KapGoHoBsie 6 1
KHCJIOTEL

Crnosxnble 23U

33 VraeBomasl 3 1

Uroro no pazgeny 13

Pa3nea 4. Asorcoaepskamme opraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMHUHOKHUCIIOTEL. 3
beaxn
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKy AsipHbIe COeIHHEHUS

51 [T;mactmaccel. ’
' Kayuyku. Bomokna

Wroro no pazneny 2
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OBIIEE KOJIMYECTBO
YACOB I10 34 3 2
ITPOT'PAMME
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11 KIIACC
HanMenoBanue KonnyectBo 1yacos

Ne DJIeKTpOHHbIe (HM(ppPOBbIE)
pa3ieioB H TeEM KonTtposbHbie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/bHbIE pecypcChl
NporpamMMsl padoThI padoThI

Pa3znen 1. Teopernueckne 0CHOBBI XUMUM

Crpoenue aToOMOB.

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas Bubnunorteka LLOK
1.1 3
cucremMa https://myschool.edu.ru
XUMHYECKHUX

snemenToB /JI. W.
MennesneeBa

CTpoeHue BellecTBa.
Bubnunoteka LOK

1.2 Mguoroobpasne 4 https://myschool.edu.ru
BEIIECCTB
XuMuyeckue Bubnnorteka LLOK
1.3 6 1 1 .
peaxkuuu https://myschool.edu.ru
bnbnunoteka LLOK
Uroro no pazgeny 13

https://myschool.edu.ru/

Pa3nea 2. Heoprannueckasi xumust

Bubnunorteka LOK

2.1 Meraibt 6 1 https://myschool.edu.ru

Bubnunorteka LOK

2.2 Hemerasuib 9 1 1 https://myschool.edu.ru

2.3 CBs3b 2 Bubnnorteka LLOK
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HCOPTaHUYCCKUX U

OpPraHn4CeCKux https://myschool.edu.ru
BEIIIECTB
Hroro no pazaeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHUS U KU3Hb 4 Isklv’lfg: :(jjiﬂK\?scl:-lh?)I(()I.edu.ru/
Hroro mo pasaeny 4
OBILIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
No Koau4yecTBo 4acoB
DJIeKTPOHHBbIE HU(POBHIE
n/ | Tema ypoka KoHTpobHbIe IpakTHYecKne
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThbI
IIpenqMeTt opranmyeckoun
. bubnuoteka LIOK
XUMUH, €€ BOZHUKHOBEHHUE, 1
https://myschool.edu.ru
pa3BUTHE U 3HAYCHUE
CraproBasi KOHTpPOJIbHAS i ’
paborta
Teopus crpoeHus
OPraHUYEeCKHX COCTUHEHUHN A. Bubnuoteka LLIOK
. 1 .
M. bytiepoBa, €€ OCHOBHbIE https://myschool.edu.ru
MOJIOKEHUS
[IpencraBnenue o
KJIaCCU(PUKAIUU OPTaHUYECKUX
BemecTB. HoMenknatypa | Bubnunotexka LOK
(cuctemartuyeckasi) u https://myschool.edu.ru
TpUBUATHLHBIC HA3BAHMS
OpraHWYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOCHUE, | Bubnmnorteka LLOK
TOMOJIOTUYECKUH P https://myschool.edu.ru
MeraH u 3TaH — OpoCTENIINE 1 bubnuorteka LIOK
MIPEACTABUTEIIN AJIKAHOB https://myschool.edu.ru
AJIKEHBI: COCTaB U CTPOEHHUE, 1 Bubnunoteka LIOK
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CBOMCTBA

https://myschool.edu.ru/

OTWJIEH U TPONUIIEH —

Bubnuoteka LLOK

YTJI€BOIOPOAOB: MPUPOIHBII

8 IIPOCTEUIINE MTPEACTABUTENH
P pex https://myschool.edu.ru/

AJIKEHOB
[IpakTuueckas pabora Ne 1.

9 «ITonyuenue >TrEHA U
M3YUYEHHUE €ro CBOMCTB)
Anxanuensl. byraguen-1,3 u

10 MeTuinoyTaaueH-1,3. Bubnuoteka LIOK
[Tomy4yeHne CHHTETUYECKOTO https://myschool.edu.ru
KaydyKa U pe3UHbI
AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOCHHS,

11 OMONOIHUCCKII Bubnuoteka LIOK
TOMOJIOTMYECKUH PSII.

p HU . https://myschool.edu.ru

AueruieH — npocTeimui
IIPEICTABUTEIND AJIKMHOB

12 Bpluncnenus no ypaBHEHHUIO Bnbnnotexka LIOK
XMMHMYECKON PEAKIIUH https://myschool.edu.ru

13 ApeHsbl: 6eH30:1 U TOTYOJI. Bubnnotexka LIOK
TOKCUYHOCTH apEHOB https://myschool.edu.ru/
['eneTnueckas CBs3b

14 YIIIEBOJOPOIOB, Bubnunoteka LOK
NPUHAAJIEKANUX K PA3TMYHBIM https://myschool.edu.ru
KJlaccaM

15 [IpupoaHbie ICTOYHUKHI Bubnuoteka LLOK

https://myschool.edu.ru
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ra3 1 NOIMyTHbIE HEPTSIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu

[TpupoHbIe HCTOUHUKH
YTIEBOIOPOAOB: MIPUPOIHBII

Bubnuoteka LLOK

16 ra3 ¥ NOIIyTHbIE HEPTIHBIE
y ¢ . https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu
17 KoHnTponbHas pabora 1mo
pazaeny «YTiaeBoJgopO by
[IpenenbHble OTHOATOMHBIE
Bubnuoteka LLOK
18 CIIAPTHI: METAHOJI U DTAHOIL.
https://myschool.edu.ru
Bonopoanas cBs3b
19 MHOroaToMHbIE CITUPTHI: Bubnunotexka LOK
OTUJICHIJIMKOIb U TJITULIEPUH https://myschool.edu.ru
@DeHOII: CTPOCHUE MOJIEKYJIBI,
Bnbnunorteka LLOK
20 (u3nuecKre U XUMHUIECKUE
. https://myschool.edu.ru
CBOMCTBA, IPUMEHEHNE
)1 Anpaeruabl: GopMaIbaeTUa U Bubnuotexka LIOK
aneTanpaerua. AeToH https://myschool.edu.ru/
OJIHOOCHOBHbBIE MPE/ICTbHbBIC
22 KapOOHOBBIE KUCIIOTHI: Bubnnoreka LIOK
p ) https://myschool.edu.ru/
MypaBbUHAs U YKCyCHas
[IpakTuueckas padbora Ne 2.
23 «CBoiicTBa pacTBOpa YKCyCHOM

KHUCJIIOTBD»




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

CTeapI/IHOBaH " OJICMHOBas

Bubnmnorteka LLOK

24 KHUCIIOTHI, KaK MPEJCTABUTEIIN
’ pedl https://myschool.edu.ru
BBICIIINX KapOOHOBBIX KHCIIOT
Mbla Kak COJIM BBICIINUX
75 5 Bubnuorteka LLOK
KapOOHOBBIX KHUCJIOT, UX
p . ’ https://myschool.edu.ru/
MOIOIIIee ACHCTBUE
CrnoxHbIe 3(DUPHI KaKk
MIPOU3BOAHBIC KAPOOHOBBIX
KHUCIIOT. [ MApOnan3 CI0KHBIX Bubnunotexka LOK

26 )
a¢upoB. XKupsl: ruapOIH3, https://myschool.edu.ru
puUMeHeHne, OMoJIoTHIecKas
POJIb )KUPOB
VriaeBoasl: COCTaB,

7 kinaccudukanus. Baxueimue Bubnunoteka LLOK
IPEICTABUTEIN: TIIIOKO034, https://myschool.edu.ru
(dbpykTo3a, caxapo3a

73 Kpaxman u nemnrono3a kak Bubnuoteka LLIOK
NPUPOIHBIE TTOJTUMEPBI https://myschool.edu.ru
KonTponbhas padora no

aszeln

29 | PEASLY
«Kucnopoaconepxamue
OpPTraHUYECKUE COCTMHEHUS

Bubnuoteka LLOK
30 AMUHBI: METHUJIAMHH 1 aHUJIUH

https://myschool.edu.ru/
31 AMMHOKHCIOTBI KaK Bubnunoteka LIOK

amM(OoTepHbIe OPTaHUYECKUE
COCMHEHUS, UX

https://myschool.edu.ru/




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

OHOJIOTHYECKOE 3HAUCHUE.
Ilentuabl

benku kak npupoHbIe

Bubnuoteka LLOK

32 BHICOKOMOIICKY ILIPHRIC 1 https://myschool.edu.ru/
COETUHCHUSI
OCHOBHBIE TTOHITHASI XUMHH

33 BBEICOKOMOJIEKYIIIPHBIX 1 Bubnnoreka LIOK

. yIp https://myschool.edu.ru

COeTMHCHUN
OCHOBHBIE METOJIBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX | Bubnnotexka LIOK
coenmuenni. IlmacTMaccsl, https://myschool.edu.ru
Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO HACOB 34

[10 [TIPOTPAMME




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

11 KIIACC
N KoanuecTBo yacos
JJIeKTPOHHBIE HU(PPOBBIE
n| Tema ypoka KoHTpo/bHbIE IpakTuueckue Aara o0Opa3oBaTe/IbHbIE
/ Bcero U3YYeHUs
padoThI padoTbI pecypchbl
n
XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpaLus 1 Bubnnoreka LIOK
https://myschool.edu.ru
aTOMOB
[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema
) XUMHUYECKUX djiemeHToB /1. 1. Bubnuoteka LLOK
MenpaeneeBa, UX CBI3b C ! https://myschool.edu.ru
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX IJIEMEHTOB U
UX COCIMHEHUH IO Tpynrnam 1
nepuoaaM. 3HauUEeHUE Bubnnoteka LIOK
[IEPUOINYECKOro 3aKOHA U ! https://myschool.edu.ru
CHUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HAyKH
4 Crpoenue BemiecTBa. XuMUUYECKast 1 Bubnuoteka LIOK
CBAI3b, €6 BH/IBI, MEXAHH3MBbI https://myschool.edu.ru/
00pa3oBaHMsi KOBAJEHTHOM CBSI3H.




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

Bonoponnas cBs3b

BanentnocTs.
DIIEKTPOOTPULIATEITLHOCTb.
Crenenn okucicHus. BemnecTsa
MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

Bubnmnoteka LOK
https://myschool.edu.ru/

[TonsiTve 0 TUCHEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE
pactBopbl. MaccoBas 10J1st
BEIIECTBa B pacTBOPE

Bubnnorteka LOK
https://myschool.edu.ru

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHEHUM.
T'eneTnyeckas cBsA3b
HEOPraHWYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB

Bubnnorteka LOK
https://myschool.edu.ru

Knaccudukanus xumuaeckux
peaKkuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXpPaHEHHUS MacChl BEILIECTB;
3aKOH COXPaHEeHMsI U MPEeBpaLCHUS
SHEPTUH NIPU XUMUYECKUX
peakuusax

Bubnnorteka LOK
https://myschool.edu.ru

CxkopocTts peakiuu. O6paTumbie
peakunn. XuMHU4ECKOe
paBHOBECHE

bubnnoteka LOK
https://myschool.edu.ru

10

[IpaxTuyeckas padora Ne 1.
«BnusiHre pa3nuuHbIX (HaKTOPOB




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

Ha CKOpPOCTb XUMHYECKOMN
PpCaKkuum»

11

DJIEKTPOTUTHYECKAS
muccormanus. [Torsrue o
BOZIOpOTHOM TToKazaTene (pH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['mapoIu3 opraHuuecKux
Y HEOPTaHWYECKUX BEIECTB

Bubnnoteka LOK
https://myschool.edu.ru/

OKHCIIUTENBHO-
BOCCTAHOBUTEJIbLHBIC PEAKIIHH.

Bubnmnoteka LOK

12 [TonsiTue 00 AMeKTpoOIN3e https://myschool.edu.ru
pacIiiaBOB U PaCTBOPOB COJICH

13 KontponbHas paboTa mo pazaeny Bubnnorteka LOK
«TeopeTnyeckre OCHOBBI XUMHUM https://myschool.edu.ru
MeTtaimisl, UX IOJIOKEHHE B
[Iepnonnueckoii cucreme

14 XUMHUYECKUX djieMeHToB /1. 1. Bubnuoteka LLOK
MeHeneeBa 1 0COOEHHOCTH https://myschool.edu.ru
cTpoenust atoMoB. O0mIHe
¢duznyeckue cBOCTBa METAIJIOB
CrmuiaBbl METAJUIOB.

15| DnexkrpoxumMudecKkuil psjg Bubnuorexa LIOK

3 https://myschool.edu.ru

HaIpsKEHUH METAIIIIOB
XuMHUYECKUEe CBONCTBA

16 BOKHEUIIINX METAIUIOB (HATpHA, Bubnmnorteka LOK

KaJIdii, KaJbIIUi, MarHui,
ATIOMUHUI) U UX COCTUHEHUN

https://myschool.edu.ru




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

XUMHYECKUE CBOWCTBA XpoMa,

Bubnmnoteka LOK

17
MeIU U UX COCAUHCHUN https://myschool.edu.ru/
13 XnMHUUYecKre CBOMCTBA IIUHKA, Bubnmnoteka LIOK
JKele3a U UX COETUHEHUH https://myschool.edu.ru
[IpakTuueckas pabora Ne 2.
19 | "PemeHne s3kciepUMEHTAIBHBIX
3a7a4 1o TeMe «MeTtaibl»"
Hewmeramnbl, UX MoJ0KEHUE B
[Iepnoanueckoii cucreme 516 LIOK
nénuorteka
20 | xummnueckux snemenTos [1. U. https: //myschool.edu.ru
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHUSI ATOMOB
Ddusnueckue cBOUCTBA
HEMETaJUIOB. AJUTOTPOTIHS En6 LOK
nénuorteka
21 | nemeramios (Ha mpuMepe
( p p https://myschool.edu.ru
KHCJI0pOJIa, cephl, hocdopa u
yriiepojia)
2 XUMHYECKHE CBOMCTBA TaJIOTCHOB, Bbunbnmnorteka LOK
Cepbl U UX COCIMHEHUN https://myschool.edu.ru
73 XuUMHYECKHE CBOMCTBA a30Ta, Bubnnoteka LOK
docdopa u ux coeMHEHUN https://myschool.edu.ru
24 XUMHUYECKUE CBOMCTBA yIiIepoJa, Bubnmnoteka LIOK
KPEMHUS U UX COECTMHEHUI https://myschool.edu.ru
75 [IpumeHeHne BaKHEUIINX Bubnnorteka LOK
HEMETAJJIOB U UX COEIUHEHNN https://myschool.edu.ru
26 | O0001eHne U cUCTEMaTU3AIIHS Bubnuorteka LOK




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

3HaHUM 110 Teme «HemeTramnaby.
Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIUHN U
TEPMOXUMHYECKHUE PACUETHI

https:

myschool.edu.ru

27

[TpaxTrueckas padota Ne 3.
«PeneHune 3KCrepuMeHTaIbHBIX
3aza4y o teme "HemeTtamasl"»

28

KoHnTponbHas paborta 1o Temam
«Metame»y 1 «HeMmetamien)

29

Heopranunueckue u oprannyeckue
kuciotel. Heopranmueckue u
OpraHMYECKHUEe OCHOBAHUS

Bubnnorteka LOK

https:

myschool.edu.ru

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpPraHUYeCKHEe COSAMHEHHUS.
I'eneTnueckas cBs3b
HEOPTraHMYECKUX U OPraHHYECKUX
BEIIIECTB

Bubnnorteka LOK

https:

myschool.edu.ru

31

Pone xuMuu B odecrieueHun
JKOJIOTUYECKOH, SJHEPreTUIECKON U
NUIIEBON OE€30M1aCHOCTH, PAa3BUTUHI
MEOUILINHBI

Bunbnuoteka LIOK

https:

myschool.edu.ru

32

[IpencraBnenwus 06 oOmuUx
HAYYHBIX MPUHIIUTIAX
MPOMBINIJICHHOTO TIOTyYeHUs
Ba)KHEUININX BEIIESCTB

Bnbnuoteka LIOK

https:

myschool.edu.ru




depepanbHas paboyas nporpamma | Xumus. 10—11 knaccbl (6a3oBbin

Yenosek B MHPE BCIICCTB U

Bubnmnoteka LOK

33 MaTepHUaoB ! https://myschool.edu.ru/
Bubnnorteka LOK
34 | Xwumus U 310pOBbE UETIOBEKA 1 httos: //myvschool.edu.ru
OBULIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




depepanbHas pabodaa nporpamma | Xumusa. 10—-11 knaccol (6a3oBbIn

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «IIpocBerienne»

» Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «J[PODAY; Axtinoneproe obiectBo «M3aaTenbcTBO
«IIpocBemieHue

[lepnonnueckas cucrema xuMuaeckux anemenTos [[.M1.Menneneena,

Ta0JIMIIA PACTBOPUMOCTH, HIEKTPOXUMUYECKUIN Psii HAPSYKEHUS METAJIOB

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

Beemure 1. O.C.I'abpuensH, ['.I".JIpicoBa « Xumust Metoauaeckoe mocodue — 6a30BbIid ypo-
BeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XxuMus B TeCTax, 3aa4ax, ynpakaenusx. 11
kiace» — M.: llpoda, 2023 roa.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposibHbIe U TpoBe-
pouHbIe paboThHI K yueOHUKY». — M.: [Ipocda, 2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kinacc: Hactonpnas kaura s
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.I'".JIsicoBa, A.I'.Beeaenckas «Xumus 11 xnacc: HactonbHast kaura nist
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OcTtpoymoBa «3agaun 1o XMMHUH U CIIOCOOBI UX pellie-
HUs» - M.: «Jlpodar, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl 1o yueOnuky O.C.I'abpuensna,
I".I".JIbicoBoit» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Psa6oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey, - M.: Dk3aMmeH,
2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XuMuueckuii akcriepuMeHT B 1kose 11 kimacey; - M.:
Hpoda. —2019 rox.
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HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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