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HOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHUHM Ha ypOBHE cpeaHero oOmiero o0pa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHUS (peaepanbHOi 00pa3oBaTeNbHON MPOrpaMMBbl CPETHETO OOIIETO
obpazoBanus (POII COO), npencrapneHHbx B denepanbHOM rocyIapcTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yuérom Konnenuuu mnpenogaBanus y4eOHOro TmpeaMeTa «XUMHUSD» B
oOpa3oBaTenbHbIX  opraHu3auusax  Poccuiickoil ~ @exepanum,  peaau3yrolMX  OCHOBHbBIE
o0Opa3oBaTeNbHbIE MPOrPaMMBbl, MU OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHs BOCIUTaHUS B
Poccuiickoit denepanuu Ha nepuon g0 2025 roma» (Pacmopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MporpamMmbl MO XMMHUH, K ONpPEIEICHUIO O0Ilel cTpaTeruu
o0yuyeHMsl, BOCIIUTAHUSA U PA3BUTHUS OOYyYAIOLIUXCS CPEACTBAMHU Y4eOHOIO NpeaMera «XUMHsD s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIeNTyajdbHble mnojoxenus P®IOC COO o
B3aMMOOOYCIIOBICHHOCTH LEJEH, CONEp)KaHMs, pe3yJIbTaTOB OOy4YeHHS M TpeOOBaHHI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuaeckoe o0pa3zoBaHue, MOJTy4aeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3aluy,
ABISIETCS HEOTHEMJIEMOM YacTbl0 MX 00pa30BaHHOCTH. OHO CIIy’KUT 3aBEpUIAIOIIUM 3TaloM
peanu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIOUEBBIX LIEHHOCTEH, MNpHUCYIIUX
LIEJIOCTHOM CHUCTEME XHMMHUYECKOro o0pa3oBaHMsA. OTH LIEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
IpUpOBl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpbl YENIOBEKa, a TaKXKe SKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 37I0POBBIO M TNPHUPOAHON cpere. Peanmsyercs xummueckoe
oOpa3oBaHHe OOydalOIUXCS Ha YpPOBHE CpPEIHEro oOImero oOpa3oBaHUs CpPEACTBAMH Y4eOHOTO
npenMera «XHUMHUsA», COEP)KAHUE U TOCTPOEHUE KOTOPOTO OIpPENEeHbl B MPOrpaMMe M0 XUMHUH C
yuéToM cnenu(uKu HAyKH XUMHH, €€ 3HAUYCeHUS B TO3HAHWUHU TPUPOABI M B MaTE€pPHAIbHON >KU3HU
obmiecTBa, a TaKke C Y4€TOM OOHmMX Lened M INPUHLMIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHeTo o01iero oopazoanus B Poccutickoit deneparium.

XuMHs Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyl pojib B COBPEMEHHOMN
LIUBWIN3ALMU, B CO3JaHUU HOBOW 0a3pl MaTepualbHOW KyJbTyphl. OHa BHOCHUT CBOW BKJIaja B
(opMHpOBaHHE PALMOHATIHHOTO HAYYHOTO MBIIUICHHUS, B CO3JIaHHE LIEJIOCTHOTO MPEACTaBICHUS 00
OKpY’KaloIIeM MUpPE KaK 0 €IUHCTBE MPUPOJIBI M YeIOBEKa, KOTOpoe (OpMUpPYETCS B XMMUU Ha OCHOBE
MOHMMAaHMs BEUIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHHS B3aMMOCBS3U MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMU TIPUMEHEHUSI.

TecHo B3auMOAEMCTBYS C JIPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTajla HEOThEMJIEMOU
4acTbI0O MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYyJAa U >KU3HU KaXKJOr0 4JeHa
obmectBa. CoBpeMeHHas XMMHs Kak Hayka CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HanpaBjeHa Ha pelIeHue MI00aNbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
9HEPreTUYECKO, MUILEBOM, IKOJOrMUECKON OE30MaCHOCTH U OXPaHbl 370POBBSI.

B coorBercTBMM ¢ OOMmMMMH IeNsIMH M TNPUHIMIIAMH CpPEAHEro oOmero o0pa3oBaHUsS
cogepxanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BBIl ypOBEHb H3yuU€HHs) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIbTYpHYIO IOATOTOBKY OOYYalOMmMXCsl, HEOOXOAUMYIO WM IS
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIHEIIHOIO BKIIOYEHUS B JKU3Hb COLIUyMa,
MIPOAOIKEHHs 00pa30BaHuUs B pa3IMUHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBisromyuMu npeaMera « XuMush» ABISIIOTCA 0a30Bble Kypehl — «OpraHundeckas XUMHA» U
«O01mas ¥ HeopraHWyeckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HayKH: CHCTEMa 3HAHUI MO HEOPraHUYECKOM XMMHUM (C BKIIIOYEHHEM 3HaHUM M3
o0mell XUMUU) U OpraHudeckoi XxuMuu. PopMUpOBaHME JAHHOM CHUCTEMBbI 3HAHMNA MPHU HU3YYECHUH



npenMera 00ecreuynBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCET0 MHOrooOpa3usi BEIIECTB Ha OCHOBE
OOIINX MOHSTHIA, 3aKOHOB M TEOPUN XHUMHH.

CrtpykTypa conepkanus KypcoB — «Opranuueckas xumus» u «OOmIas M HeopraHHuecKas
XUMUS» CPOPMHUpOBaHA B TporpaMMe IO XWMHH Ha OCHOBE CHCTEMHOTO TMOIXOJa K HM3yYEHHUIO
yde0HOro Marepuasia U OOYCIIOBJICHA MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOW XWMHM BEHIECTBa
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKON TEOPHUU CTPOEHUS OPraHMYECKUX COCIMHEHMM, a TaKKe
Ha YpPOBHE CTEPEOXMMHUYECKHX U 3JIEKTPOHHBIX NMPEACTaBICHUI 0 cTpoeHHH BemiecTB. CBeneHHUs 00
M3y4aeMbIX B Kypce BELIECTBaX JaloTCsi B Pa3BUTUHU — OT YIJIEBOJOPOOB JI0 CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX COeJIMHEHUH. B Kypce opraHnyeckoil XMMHU MOJIy4alOT pa3BUTHE c(POpPMHpPOBAHHBIE Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs MEpBOHAYATIbHBIE MPEICTABICHUS O XUMUYECKOW CBA3H,
KJacCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT HMX CTPOCHUS, O
XUMHYECKON PEAKIUU.

[Tox HOBBIM yriioM 3peHuss B mpenMere «Xumus» 0a30BOr0 YPOBHS paccMaTpPUBAETCS
W3YYCHHBIH HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs TCOPCTHUSCKUN MaTepual W
(haKTOJIOTHUECKHE CBEICHUS O BEIISCTBAX M XMMHYECKOH peakiuu. Tak, B YacTHOCTH, B Kypce
«OOmiasi W HeopraHuuyeckas XHUMHA» OOyYaroIIMMCS MPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKHX W METOJOJIOTMYECKUX MO3UIHM, riy0xke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIUN 3TOT0 3aKOHa — OT oOoOmiaromieil 1o oObsACHSIOMEH U
MIPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHM O BaXKHEMIIMX BEILIECTBAX, MX COCTAaBE, CTPOCHHHM, CBOMCTBAX H
NPUMEHEHNH, A TAKXKE€ O XMMHMUYECKHX PEaKUUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTAX NPOTEKAHUS
nomnosnHsercsa B Kypcax 10 u 11 kimaccoB aieMeHTaMH COJIepKaHusl, UMEIOLUMU KyJIbTYPOJIOTHUECKHM
Y TIPUKIAIHOW XapakTep. JTH 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHIO B3aUMOCBSI3U XUMHUU C JPYTHMH
HayKaMH, pacKpbIBAalOT €€ pOJIb B II03HABATEJIBHOW W MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAaHUIO YBaXXEHHS K MPOIECCY TBOpPUECTBA B 00JACTH TEOPHH U MPAKTHUYECKHUX
MPUIOKEHUH XHWMHUHU, IMOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEH, KPUTHUYECKA OCMBICIMBATh HH(POPMAIUIO U TPUMEHSTh
€€ I TONOJHEHWs  3HAHWM, PEIIEHUS  MHTEIUIEKTYAJIbHBIX M JKCIEPHUMEHTAIbHBIX
MCCIIeIOBATENIbCKUX 3a/ad. B 1enoM coaepkaHue ydeOHOro mpeamera «XUMHUs» JaHHOTO YPOBHS
W3Y4YCHHs] OPUEHTHPOBAHO Ha (QOPMHUpPOBaHHE y OOYUYAIOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI JUIS
nmoHuMaHus (puimocockux WACH, TaKWX KakK: MaTepuadbHOE EIAWHCTBO HEOPTaHWYECKOTO H
OpPraHMYECKOT0 MHUpa, 00YCIIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHHUEM, II03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTa U PEIICHUs MPOTUBOPEUUIl MEXIY HOBBIMU (akTaMu U
TEOPETUYECKUMH MPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUH SKOJIOTMYECKUX MpoOsieM, a
TakKe TpoOsieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JAHHSI HOBBIX TEXHOJOTHH H
MaTepuasos.

B mutane pemnenust 3aad4 BOCIIUTAHUS, Pa3BUTHS M COLMATHM3AIUN OOYYAIOIIUXCS TPHHSTHIC
MpOrpaMMOM MO XHMHUU MOAXOAbl K ONPEHCIICHUIO COACPKAHUSA M IIOCTPOCHUS NpeaMeTa
MpeAyCMaTpUBAIOT (POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX EUCTBHM, HMEIONUX 0a30BOE 3HAUCHUE
JUIE  Pa3iMYHBIX BHUJIOB JICATEIILHOCTH: pEIIeHUs MpoOiieM, TOWCKa, aHaim3a W 00paboTKH
nH(popMalii, HEOOXOAUMBIX MJii NPUOOpPETeHHs] ONbITa MPAKTUYECKOM U HCCIEA0BaTEIbCKOM
JeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUH XUMUHU.

B mpakTuke mpenojaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO 0OIero oOpa3oBaHMs, TaK U Ha
YpOBHE CpeqHEero o0miero oopa3oBaHusi, MpU OMPECIIEHUU COJACPKATEIbHON XapaKTEPUCTUKU Liee
W3y4YECHUs MpPEAMETAa HANPABICHUEM [EPBOCTENEHHONW 3HAYMMOCTH TPAJULUHUOHHO NPHU3HAETCA



(bopMHUpOBaHHE OCHOB XHMHYECKOM HAyKd Kak oOO0JacTH COBPEMEHHOTO €CTEeCTBO3HAHWUS,
MPAKTUYECKON JEATeTbHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJIMYECKON TOYKHM 3PEHMSI TaKOW MOAXOJ K OMPEICNICHHIO LIeJieil M3yueHus mpeaMeTa SBIseTCs
BIIOJTHE OTIPaBIAHHBIM.

CornacHo JaHHOH TOUYKE 3pEHUS TJIABHBIMU LIEISIMU U3YUYCHHS TIpeaMeTa « XuMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIISIFOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABIAIONIEH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOU JIeXKAT KIFOYEBBIC MOHATHUS, (yHIAMEHTATbHBIE
3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W TIOHMMaHHUE CYIIHOCTHU
JOCTYIHBIX 0000IIEHUH MHPOBO33PCHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHUEH WX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHMEe W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOAAX MO3HAHHS BEIIECTB U
XUMHYECKHUX PEAKIUi, HEOOXOAUMBIX I MPUOOPETCHUST YMEHUN OPHUEHTHUPOBATHCS B MHPE
BEIICCTB W XUMHUYCCKHX SIBJICHHUN, WMCIOIUX MECTO B TMPHPOJC, B NPAKTHUECKOH U
IMOBCEIHEBHOM JKU3HU;

® pa3BHUTHE YMEHHH U CHOCOOOB JESATENHLHOCTH, CBS3aHHBIX C HAOIIOIEHUEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPAaBIII 0€30I11aCHOT0 00OpaIlleHus C BEIIECTBAMH.

Hapsimy ¢ aTumM, comepkareibHas XapaKTepUCTHKA IEJIeH W 3a1ad W3y4YCHHs MpeaMera B
porpaMMe 0 XMMHUU yTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH NMPUOPHUTETAMH B
cucrteMe cpeaHero oOmiero ooOpasoBaHus. CeroaHss B IPEMNOJaBaHUM XUMHH B OOJBINCH CTETICHU
oTHaéTcs MPEANoOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOy4YeHHs, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHKA O0IIe00pa3oBaTeIbHON OpraHU3aIiy, BIAJCIONIEr0 He HA0OpOM 3HAHUMH, a
(YHKIIMOHATTLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO TMONYYCHHS 3HAHUHA U
MPUMEHECHUS UX B PEATHbHOMN KU3HU JIJIS PEIICHHSI MPAKTUISCKUX 3a]1ad.

B cBsi3M ¢ 3TUM TIpW U3YYCHHH TIpeaMeTa «XHUMHS» TOMHHHPYIOIICE 3HAYCHUE MPUOOPETAIOT
TaKue LEeJIN U 3a7a4u, KaK:

azganTausl oO0yJaromuxcsi K YCJIOBHSAM JUHAMHUYHO Pa3BUBAIOIIETOCS MHpPa, (HOPMHPOBAHHE
WHTCJUICKTyJIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHHIO, COTPYJAHHYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPaMOTHBIX pEUICHHH B KOHKPETHBIX JKU3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHE Y OOYYArOIIMXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIH), MMEIOIUX
YHHUBEpPCATbHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB ACSITEILHOCTH: PEUICHHS POo0JieM, MONCKA, aHAIHU3a
u 00paboTkM WHGPOPMAIUU, HEOOXOMUMBIX IS HPHOOPETEHHUsS OIbBITa JEATEIHHOCTH, KOTOpas
3aHMMAeT Ba)XKHOE MECTO B ITO3HAHUM XUMHH, a TAaKXKE IS OIEHKU C IO3HIUH DKOJOTHYECKOM
0C30MacCHOCTH XapaKTepa BIMSHHUS BEUICCTB M XUMHYECKHX TPOIIECCOB HA OPTaHW3M 4YeJIOBEKa W
MIPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CltocOOHOCTH CaMOCTOSITENBHO TPUOOpPETaTh HOBBIE 3HAHUS 0 XMMHH B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIB30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH IS
MOVICKA ¥ aHaJIN3a Y4eOHO! 1 HayYHO-TIOMYIIPHON HH(POPMAIIUU XUMUYECKOTO COACPKAHMS;

(dbopMupoBaHHE M PA3BUTHE y OOYYAIOIIMUXCS ACCOIMATUBHOTO W JIOTMYECKOTO MBIIIICHHUS,
HaO0JII0IATEIFHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPY IJTAHUPOBAHUU W ITPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCITUTAHHUE Y OOYUaIOMUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKON HAIMPaBIEHHOCTH XHUMHH, €&
BKHOW POJIM B PEUICHUHU TJIOOAIBHBIX MPOOJIEM PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUS
JHEPreTHUECKUX PECYpPCOB U COXPAHEHHUS NIPUPOTHOTO PAaBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH



OEpeXHOTO OTHOIIEHHS K TPHUPOAE M CBOEMY 3[0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
UCTIOJIb30BAHUS TIOyUYCHHBIX 3HAHUU ISl IPUHSTUS TPAMOTHBIX PEIICHUN B CUTYAIMsX, CBA3aHHBIX C
XMMHUYECKUMH SIBICHHUSIMHU.

B yueGHOM 1u1aHe cpeqHero oomero oopazoBaHus MpeaMeT «XUMUs 0a30BOI0 YPOBHS BXOAUT
B COCTaB MpeaAMEeTHON 00acTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI.

O01miee 9yuCIio 9acoB, OTBENEHHBIX ISl H3YUCHHSI XMMHH, HAa 0a30BOM YPOBHE CPEIHETO 00IIeTo
oOpa3zoBaHusi, cocTaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heaento), B 11 kiacce — 34 ygaca (1
4ac B HEJEINIO).

COILEPKAHUE OBYUEHUA
10 KJIACC
OPTAHNYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHUHU

[Ipenmer opranndeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IIOJYyUYEHUH HOBBIX
BELIECTB M MaTepuanoB. Teopus cTpoeHUs oOpraHumdeckux coenuHeHuil A. M. bytneposa, eé
OCHOBHBIE TOJOXeHUs. CTpYKTypHbIE (QOPMYJIBl OPraHUYECKUX BEIIECTB. ['OMOJOrus, M30MEpHUs.
XuMuyeckas CBSI3b B OpraHUUECKHX COCTUHEHHSIX — OMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o kiaccupukaluyd OpraHMYECKHX BemlecTB. HoMeHkaTypa OpraHMYecKHUX
COeIMHEHUI (cucTeMaTHYecKas)) U TPUBHAJIbHbIE HAa3BAHUS BAXKHEHIINX MpEACTaBUTENEH KJIaccoB
OpPTaHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJBl M3YyUEHHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMyi OpraHMYEeCKHX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKUX BELIECTB, HAOIIOJAEHHE M OINMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILEHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUU (TJIaBJICHUE, OOYIJIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psiA. MeraH W 3TaH — MpOCTEHIINE
MIPE/ICTAaBUTENM allKaHOB: (pU3MYECKHe M XMMUYECKHE CBOICTBa (pEaklMW 3aMelleHUs U TOpPEHUs),
HaXO0XJEHHUE B IPUPOJIe, OTyUYEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHUE, INOMOJIOTMYECKMH psad. OTWIEH M IPONWIEH — NpPOCTEHUIIne
MPEJICTABUTEIM QJIKCHOB: (U3WYECKME U XUMUYECKHE CBOMCTBa (peakiuu THUIPUPOBAHUS,
rajJjoreHUPOBAaHUS, TUpATAIlMU, OKUCICHHS U TIOJTUMEPHU3ALIUN ), TOJyYSHUE U IPUMEHEHHE.

Ankanuensl: Oyramguen-1,3 w wmeTwiOytamues-1,3: cTpoeHue, BaKHEUIINE XUMUYCCKUE
cBoiicTBa (peakuus noaumepusanun). [loayyeHrne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB U OCOOECHHOCTH CTPOCHUS, TOMOJOTHYCCKUN Psifl. ANCTHICH — MPOCTEHIITHNI
Mpe/ICTaBUTENNb aJKWHOB: COCTaB, CTPOEHHE, (QU3NYECKHEe M XHMHYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPATAIINH, TOPEHUS ), TOTyYeHUE U IPUMEHEHHE.

Apensl. ben3on: cocrtaB, crpoeHue, GU3NYECKME W XUMHYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNUS W HUTPOBAHHUA), IOJIy4EHHE M MpUMEHEHHe. Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue ceoucmea (peakyuu 2aio2eHupo8aHuss U HUMPOBAHUs), HOTYYeHue U
npumeHenue. TOKCUYHOCTb apeHOB. I 'eHeTnUecKas CBA3b MEX/Y YIVIEBOJOPOIaMH, IPUHAUICKAIIUMHU
K pa3IM4YHbIM KJIaCcCaM.

[IpupoHbie UCTOYHUKH YTIEBOA0POAOB. [IpupoaHbIii ra3 u nmomyTHeIe HedTsHBIC Ta3bl. HedTh
n e€ mnpoucxoxnenue. CrnocoObl mepepabOTK HePTH: TEPEeroHKa, KPEeKUHT (TEPMUYCCKUH,
KaTaauTHYecKuii), muponus. [IpoaykTsl nepepaboTku HedTH, X TPUMEHEHUE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib U MpOayKTHI €ro nepepadboTKu.



9KCHepI/IMeHTaJ'II)HBIe MCTOABI M3YUCHHUA BCHICCTB W HX npeBpameHI/HZ: O3HAaKOMJICHHUE C
O6p8.3HaMI/I IJ1aCTMacC, KaydyKOB H PCE3UHBI, KOJUJICKIUHU ((HGCI)TL» u ((YFOJ'IB», MOZICIINPOBAHUC
MOJICKYJI YITICBOAOPOAOB M T'aJIOFCHOIIPOU3BOAHBIX, IIPOBCIACHUC IPAKTUUECKOMN Da6OTBIZ IMMOJIy4YCHHC

JTUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Borunicnienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIWYECTBA MCXOJIHOTO
BEIIECTBA WM MPOAYKTa PEAKIMH 10 M3BECTHBIM Macce, 00BEMY, KOITUYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaep:xamue oprannyeckne coeTUHEHUs!

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHO U ATAHOJI: CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCcTBa (peaklMM C aKTHMBHBIMH METaJUIaMU, TaJOr€HOBOAOPOJAaMH, TOPEHHE), NPUMEHEHHE.
Bonoponueie cBs3M MexAy MOJEKyJdaMu CHUpPTOB. JlelicTBME MeTaHola M 3TaHOJA Ha OPTraHU3M
4eJI0BeKa.

MHOroaToMHbIE COUPTHL. DTUICHTIUKONIb U TIUIEPUH: CTPOEHUE, (PU3HUECKUE U XUMHUECKUE
CBOICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METaJUIaMU, KaUECTBEHHAs PEaKIUsl Ha MHOTOATOMHbBIE
cnupThl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHeHne rimueprHa u STUIICHTJTUKOJISL.

®deHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKUe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denoa.

Anpaerupl U kemoHwvl. Dopmanbaeruy, aneTaabAerul: CTpOeHHE, (PU3NUEeCKHe U XUMUYECKUE
CBOMCTBa (peakIMM OKHUCICHHUS U BOCCTAHOBIICHHUS, KAueCTBEHHBIC pEAKIMH), TMOJIy4YeHHE U
IIPUMEHEHHUE.

O/HOOCHOBHBIE TpeeNbHbIE KAapOOHOBbIE KHCIOTHL. MypaBbHHAsE W YKCyCHasl KHCIIOTBI:
CTpoeHHe, (M3MUSCKHEe M XUMHUYECKHE CBOHCTBa (CBOMCTBa, OOmIMe IS Kilacca KHUCIIOT, PeaKIus
sTepuduKalnmm), noydeHue u npuMenenne. CreapuHoBasi U 0JIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTENN
BBICIIIUX KapOOHOBBIX KMCIIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOILIIee IeHCTBUE.

CrnoxxHble 3QUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maponan3 ciokHbIX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xupoB. buonoruueckas poib KUPOB.

YrneBoabl: cocTaB, KiacCHU(pHUKaIUs YrIeBOJOB (MOHO-, AW- M TMOJHcaxapujibl). ['mrokoza —
MPOCTEUIIHNI MOHOCaXapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, PU3NUECKHE U XUMUYECKHE CBOICTBA
(B3aumoneiictBue ¢ runpokcuaom meau(Il), okucnenue aMMmuadHpIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJIE, TPUMEHEHUE, OHOIOTHYECKas POJb.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman wu wnemmono3a Kak npupojHble noiaumepbl. CTpoeHHE Kpaxmajga U IeJITHOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaUeCTBEHHAs PEaKIusi C HOAO0M).

OKCIEpUMEHTAIbHBIE METOJAbl M3y4YE€HHMS BEIIECTB M HX MPEBpaAlICHUI: MPOBEACHHUE,
HaOJI0/IeHHEe U OMHCaHWE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIE PEaKIIMU
OJTHOATOMHBIX CHHPTOB (OKUcCieHHe »HTaHona okcugoM Meau(Il)), MHOroaToMHBIX CHHUPTOB
(B3aumopeiictBue rmnepuHa ¢ ruapokcunom wmeau(ll)), ampmerunoB (OKUCIEHHWE aMMHUAYHBIM
pactBopom oxcuna cepebpa(l) m ruppoxkcumom menu(ll), B3ammopeicTBue kpaxmaia € HOIOM),
MIPOBEICHUE MPAKTHUECKOW pabOThI: CBOMCTBA PacTBOpA YKCYCHOM KHCIIOTHI.

Pacuérnele 3aaun.

Borunicnienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIWYeCTBa MCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MUCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A30TcoaepiKale OpraHnYecKue COeqUHEHUSI.



AMUHOKHCIIOTBl KaK aM{QOTepHble OpraHuyeckue coeauHeHus. duzndeckne U XUMHUYECKUE
CBOWCTBA aMUHOKHCIIOT (Ha puMepe IriMurHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuasl.

benku kak mNpUpOAHBIE BBICOKOMOJICKYJSIpHbIE coeanHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OelkoB. XHMHUYECKHE CBOIlcTBa OENKOB: THUIPOJIU3, JACHATypalus,
KayeCTBEHHBIE PEAaKLIUU Ha OEIKU.

DKcrnepuMeHTaIbHbIE METO/Ibl M3YUEHNUs BELIECTB U UX MPEBpAIlleHUii: HAOJII0IEHUE U ONTUCaHKe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEIKOB IIPH HarpeBaHUM, LIBETHBIE PEaKUU OEIKOB.

BbicokomonekyIsipHbIe cOeIHHEHUSA

OCHOBHBIE TOHATHS XHMHUH BBICOKOMOJICKYJISIPDHBIX COEIMHEHHWH: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALUM, CPEIHAs MOJIeKyJsipHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUH — MOJIMMEpH3alis U MOJIMKOHIEHC AU

OKcIepUMEHTAIbHbIE METOJIbl H3YyUeHHMsl BELIECTB M HX IPEBpAIlEHUIl: 03HAKOMJICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexmpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaIMeTHBIX CBA3€H NpH HM3ydyeHUM opraHudeckod xumuu B 10 Kiacce
OCYLIECTBIISIETCS. YEpPE3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUI, TaK U MOHATHM,
SBJISIFOIIMXCSI CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOIO IIHKIIA.

OO111e ecTeCTBEHHO-HAYUYHbIE TOHATHS: SIBIECHUE, HAayuHbI (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KJIAacCU(PUKAlMs, NEepUOJUYHOCTb, HAONIOCHUE, HM3MEpEeHHe, HKCIEPUMEHT,
MO/JIEIMPOBAHUE.

®dusuka: marepus, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YpPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BELIECTBA, (U3NYECKUE BEIMYMHBI M €IWHHIIBI MX
H3MEpEeHUsl.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (QPOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (OCIKH, YTICBOIBI, )KHPHI, PEPMEHTHI).

I'eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE€3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mNuUIIEBbIE NPOIYKTHI, OCHOBBI PAIMOHAJIBHOTO IUTaHMS, MOIOIIUE CPE/CTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Ipernaparbl, MaTepuaslbl M3 HCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI XMMHH

XHUMHYECKUH JIeMEHT. ATOM. SIIpo aToMa, U30TOMBL. DJIEKTPOHHAs 000J09Ka. DHEPTeTUUECKHE
YPOBHH, TOJYpPOBHH. ATOMHBIC OpOuTanu, s-, p-, d- smemeHThl. OCOOCHHOCTH pacHlpeneIcHus
ANEKTPOHOB TIO OpOWUTaIsIM B aTOMax »JJIEMEHTOB TMEPBBIX YETHIPEX TMEPUOAOB. DIIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

ITepuonnueckuit 3akoH u [lepuoanueckas cucrema xumudeckux snemeHTos 1. . Menneneesa.
Ces3p mepuoanueckoro 3akoHa M Ilepuoguueckod cucteMbl XumMuueckux asiemeHtoB /[l W.
MeHneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIOXKHBIX BELIECTB 10 IPyNIaM U MepHoJaMm.
3Ha4YeHHE NEPUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crtpoenue BemniecTBa. XUMUYECKast CBsI3b. BUIIbI XUMHUECKOM CBsI3U (KOBaJCHTHAsI HETMOJISIPHAS
U TOJSIpHAs, MOHHASA, METalInueckasl). MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHON XUMHUYECKOW CBS3H
(oOMEHHBIN U TOHOPHO-AKIENITOPHEIN). Bomopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATENTFHOCTb.
Crenenp okucieHus. IoHbI: KAaTHOHBI U AHUOHBI.



BemectBa MOJEKyISIpPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHsA. 3aKOH IIOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCMMOCTh CBOMICTBAa BEUIECTB OT THUMA
KPUCTAJUIMYECKON PELIETKHU.

[lonsitue o aucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10s
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHMYeCKUX coenuHeHuH. HoMmeHkmarypa HEOpraHMYeCKHUX BEIIECTB.
['eneTnveckas cBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICIKAIIUX K PA3TUIHBIM KJIACCAM.

Xumudeckass peaknus. Knaccudukanus XUMHYECKMX peakIuii B HEOPTaHUYECKOW |
OpraHWYECKOM XHMMHMH. 3aKOH COXpPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHHsS W IPEBPAlLCHHS
SHEPTUH NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMble pPEaKITHH.
Xumnueckoe paBHoBecue. DakToOphl, BIUSIOIIME HA COCTOSIHUE XMMHYECKOro paBHoBecus. [IpuHuun
Jle laTense.

Onexrponutnueckas auccoruanus. CunbHble W ciabble dnekTponuThl. Cpemaa  BOJHBIX
pacTBOPOB BELIECTB: KHUCJIAs, HEUTPAJIbHAS, IIEIIOYHAS.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKcrepuMEHTAIbHbIE METOJIbl U3yUEHUS! BEIECTB U UX MPEBpPALICHUI: AEMOHCTpaLus TaOJIHIl
«ITepnogmueckass cucrema xumuueckux i3nemeHtoB J[. W. MenzaeneeBa», u3yudeHHe MOAENEH
KPUCTAIITMYECKUX PEHETOK, HAOIIOeHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U JTa0OPAaTOPHBIX OIBITOB
(pa3nmokeHre TMepoKCHIa BOJOPOJAa B MPUCYTCTBHHM KaTalau3aTopa, OMpEAeNieHHUE CPellbl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO WHAWKATOPa, PEaKIUd HOHHOTO OOMEHa), TpPOBEICHHE
MIPaKTUIECKON paboThl «BiusHUE pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON PEeaKIIHmy.

Pacuérnele 3amaun.

Pacuérel mo ypaBHEHHSAM XWMHUYECKHX PEaKIMi, B TOM YHUCJIE TEPMOXHMMHYECKHE DPaCUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM MTOHATHS «MAcCOBast J0JI BEIIECTBAY.

Heoprannuyeckasi Xumus

Hemerannel. Ilonoxenne HemeramnoB B lleproanyeckoi cucreMe XMMUYECKUX 3JEMEHTOB /.
N. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3UYECKHE CBOWCTBA HEMETAIUIOB. AJIJIOTPONHUS
HEMETAaJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XVMUYECKHE CBOWCTBA BAXHEHUIINX HEMETAILIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa, yraepoaa
Y KPEMHHSI) U UX COCITMHEHUM (OKCUIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAMHEHUI).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COCIMHEHHM.

Meramnsl. Ilonoxenune MeramioB B Ilepuonnueckor cucreme XMMHUYECKUX 3ieMeHToB [I. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS OJEKTPOHHBIX O000JIOYEK aToMOB MeramioB. OOmue
¢uzmveckue cBoiicTBa MeTawioB. CIulaBpl METALIOB. ODJIEKTPOXMMHYECKUN P HAIPsHKCHHUIH
METaJJIOB.

XVMUYECKUE CBOMCTBA BaKHEHIIMX METAIJIOB (HATPHiA, Kalui, KalblUii, MAarHUHA, aTIOMUHUI,
LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

O6mre cnocoObl moyueHus MeTayuioB. [IpuMeneHe MeTaioB B ObITY M TEXHUKE.

DKCNEPUMEHTAIBHBIE METO/bI M3Yy4YCHHS BEIECTB U MX IMPEBpAIICHUMN: W3yUEHUE KOJUICKIIUU
«MeTayiel U CIUIaBb», 00Pa3Il0B HEMETAIIIOB, PEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4, HAOII0ACHUE U
OIMCaHNE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCIIOT U LIEI0Yel, KaueCTBEHHbIE PEAKIMK Ha KATHOHBI METAJIJIOB).

PacuérHbie 3agaun.



Pacuérel Macchl BemecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WU
00bEMY OJJHOrO M3 YYacTBYIOIIMX B PpEakLUH BEIIeCTB, pacuéThl Macchl (00BbEMa, KOJIMYECTBA
BEILIECTBA) MPOAYKTOB PEAKIIMHU, €CIIH OJTHO U3 BELIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0OECHEUYEHUM JKOJOTUYECKOW, DHEPreTUYECKOW W THINEBON OE30MacHOCTH,
pa3BuTUU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIUH.

[IpencraBnenuss 00 OOIIMX HAyYHBIX MPUHLMIIAX HPOMBILIUIEHHOIO MOJYYEHUS Ba)KHEHIINX
BEILECTB.

YenmoBek B MHMpE BEHNIECTB M MaTepUAJIOB: BAKHEHIINE CTPOUTEIBHBIE MAaTEPHAIBL,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKH, CTEKJIO, KEpaMHKa, MAaTepHanbl I JJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHNYECKUEe U MUHEpaJIbHbIE yI00pEHUsI.

XUMUs U 310pOBbE YEJIOBEKA: MpaBUjla MCIOIb30BaHUS JIEKAPCTBEHHBIX IIPENApaTOB, MpaBuila
0€30I1aCHOTO UCIIOIB30BaHUS MIPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KHU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBS3€H MpU M3y4eHHH OOIIell M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX HMOHATHUH, Tak U
MIOHATHUM, ABISAIOIUXCA CUCTEMHBIMH I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOwie ecTecTBEHHO-HAY4HbIE MOHATUSA: Hay4HbIM (pakT, rumoresa, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiacCU(UKaLus, NepUOJUUHOCT, HAOMIOIeHHEe, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
SIBJICHUE.

®dusuka: Marepus, SHEprusi, macca, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaZMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTMYECKH YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NIECCKHUE BEIMIMHBI U €AUMHUIIBI X U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, sKocucTema, ouocdepa, Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorua: XuUMHUYecKas NPOMBIIUIEHHOCTb, METAJLIypIrHs, IPOU3BOJACTBO CTPOUTENBHBIX
MaTepHalloB, CEIbCKOX03SHCTBEHHOE MPOM3BOICTBO, MUILEBAs IPOMBIIIIICHHOCTb, (hapMalieBTHIecKas
IIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHX IPENaparoB, MPOU3BOJICTBO KOHCTPYKLHMOHHBIX
MaTEepHUAIIOB, FIEKTPOHHAs IPOMBILIUIEHHOCTb, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHA [NPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHUS OOYYaIOIUMHUCS MPOTPAMM
cpenHero ooOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpeAMETHBIM U TpeaMeTHbIM). HayuHo-
METOJIMYECKON OCHOBOMW ISl pa3pabOTKH MIIAHUPYEMBIX PEe3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHUs SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO/I.

B cooTrBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOAOM B CTPYKTYypE JHUYHOCTHBIX
pPEe3yJIBTaTOB OCBOCHUS MpeaAMeTa «XUMUS» Ha YPOBHE CpPEAHETO OOIIEero 0O0pa30BaHUS BBIICICHBI
CJIETYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYaAIOIUMHCSI POCCHICKON TpakIaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH Y CAMOOIIPEIEIICHHUIO;

HaJIM4re MOTHUBALIUU K 00YUYECHHIO;

LIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW IJIMYHOCTH HA OCHOBE KIIFOUYEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIMNA 0a30BOI HAYKH XUMUU;



TOTOBHOCTh M CIOCOOHOCTh OOyYaloluXcs pPYyKOBOJICTBOBAaThCS B CBOEU JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH,  MPUCYIIMMHM  IEJIOCTHOM  CHUCTEME  XUMHUYECKOIO
o0Opa3oBaHus;

HaJIW4YMe TPABOCO3HAHMS JKOJIOTHUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUThH LETU W CTPOUTH
YKU3HEHHBIC IJIaHBI.

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHS MPEAMETa « XUMUSD» JOCTUTAIOTCS B €AMHCTBE YUCOHOU U
BOCIIUTATEILHON JEATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH, COILIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM M HJ€allaMHd POCCHMCKOrO0 Tpa)<JIaHCKOro oOlIecTBa,
NPUHATHIMU B OO0IIECTBE HOPMAaMHM M TIPaBWJIAMHU IOBEACHUS, CIIOCOOCTBYIOIIMMHU IpOIeccam
CaMOITIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYaIOLTUXCA.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS MpeaMeTa « XUMHUSD OTPAKAIOT CPOPMUPOBAHHOCTD OIBITA
MO3HABATENIPHON M TPAKTUYECKON JEeSATENbHOCTH OOydYaloluXxcs MO peaau3allud MPUHATHIX B
00111eCTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOT0 BOCIUTAHMS:

OCO3HaHUsI OOYYarOUIMMHUCA CBOWMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaX€HUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMAax M MPABWIAX MEKIMYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATENBHOCTH MPH CO3JaHUHM Y4EOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTUX MPH
aHaJIM3e Pa3TUYHBIX BUOB YUeOHOU e TEIHHOCTH;

2) NIaTPUMOTUYECKOTO BOCITUTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICJANIO OTCUECTBEHHOW XUMUU;

yBaXEHHsI K MPOIECCY TBOPUECTBAa B O0JIACTU TEOPUU M MPAKTHUECKOIO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HAaONIOJACHUN, KPOMOTIUBBIX
3KCHEPUMEHTAJIBHBIX IOUCKOB, MOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTHKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYSHHH U TOCJIEAYIONIEM aHajIn3e HHPOpMAIUH O
MepeOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYalldW, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U TMPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IIOBEJCHUWE U TIOCTYIIKM CBOMX TOBApHUIIEW C TO3MUIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MTOCJIEICTBUM 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHMUS LEHHOCTeH 370pOBOro U 0Oe30mMacHOro oOpas3a IKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

COOIOCHHS MTPaBMII 0€30MaCHOTO 00paIleHus C BEIIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HH U B
TPYZIOBOH JESTEIBHOCTH;

MMOHUMAHUS 1IEHHOCTHU TIPaBUJ MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30IMaCHOTO MOBE/ICHUS B
CUTyalUsAX, YTPOXKaOIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUS TIOCHEACTBHM U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOJIEHHUS aIKOToJs,
HapKOTHUKOB, KypEeHHSI);

5) TpyaoBOro BoCIMTAHMSA:



KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKONM  JIEATEIbHOCTH,
0O0IIECTBEHHO TOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE€ y4YacTH€ B PpEUIEHWHM NPAKTUYECKUX 3aJad  COLMAIbHOMI
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIb);

MHTEpeca K MPaKTHUECKOMY H3yUeHHIO Mpodeccuil pa3nuyHOro poaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS [IPEIMETHBIX 3HaHUH M0 XUMHH;

YBa)XEHUSI K TPYJLy, JIOISM Tpy/Jia ¥ pe3yibTataM TPyAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIUBUAYaJbHOW TPAaeKTOPHHM 00pa3oBaHus, OyIyiieit
npodeccun U peanuzaluyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C Y4YETOM JUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3x010rMYecKOro BOCIMTAHUSA:

9KOJIOTHYECKH IIeNIECO00Pa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHUKY CYIIECTBOBaHHS
’KM3HHU Ha 3eMIIe;

MOHMMAaHMs TJ00aTBbHOTO XapakTepa SKOJOTHYECKUX NpoOIeM, BIUSHHS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COMATILHOU CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JOCTHKEHUN XUMHM JJI PELIEHHs BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTUBHOT'O HEMPHUATHS ACHCTBUH, TPUHOCAIIUX BpPEll OKPYXKAIOMIEH MPUPOIHON cpene, YMEHUS
MIPOTHO3UPOBATh HEOIATONMPUSTHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBHIA U
MpeAOTBPAIIATh UX;

HaJIW4Yus Pa3BUTOTO DKOJIOTMYECKOTO MBILIUIEHUS, OSKOJIOIMUECKOH KyJbTYypbl, OIIbITA
JESATENIBHOCTH 3KOJOTUYECKON HAIlpaBIE€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IIO3HABATENIbHOM,
KOMMYHHUKAaTUBHOM M COLMAJIBHOM NPAaKTUKE, CHOCOOHOCTM M YMEHHUS aKTUBHO IPOTHUBOCTOSTH
uaeosoruu xemohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKHU ¥ 00I1IeCTBEHHOM MPaKTUKU;

MOHUMAaHMUS CHEMU(PUKA XUMUU KaK HayKd, Oco3HaHUs e€ ponu B (PopMHpOBAHUU
palMOHATBFHOTO HAyYHOTO MBIIIJICHUS, CO3aHNHU LEJIOCTHOTO TPEACTABICHUsI 00 OKpPYIKAIOIIeM MHUpE
KaK O €JUHCTBE IpPHUPOAbI U YEJIOBEKAa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B OCO0OW 3HAYMMOCTH XHMHHU JJIi COBPEMEHHOW LMBWIM3AaIUU: B €€
TYMaHHUCTUYECKOW HANpaBJIEHHOCTH W Ba)KHOM poJiM B CO3JaHUMM HOBOM 0a3bl MaTepHabHOU
KyJbTYpBl, PELICHUU TJI00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEIOBEUYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUILEBON M SKOJIOrMYecKON Oe30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ecredeHUH
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHUYECKH KOM(MOPTHOM KU3HU KaXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTU:  [OHHUMAHHMS  CYIIHOCTH  METOJOB  ITO3HAHMS,
UCTIOJNBb3YEMBIX B E€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh IMOJTy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBJICHUH OKPY’KAIOIIET0 MUPA U MPOUCXOAALINX B HEM M3MEHEHHUH, YMEHUS
7enaTh 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS Ha OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIMXCS JAHHBIX C IIEIBIO
MOJIy4€HHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS NJIS pelleHus mnpoljieM B
peaIbHBIX KU3HEHHBIX CUTYALMIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 0OPa30BaHHIO M cCaMO0Opa30BaHUIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIMH;



WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3InYHBIX chepax mpodhecCHOHaTbLHOM NeITeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOro IpeaMera «XUMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBble 71 (OPMHUPOBAHUS MHPOBO33PEHHUS OOYyYArOIIMXCSA  MEKIUCIUILIMHAPHbBIE
(MexIpeIMETHbIE) OOLEHAYYHBIE MOHATHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAYyYHOM KapTHHBI MHpa U
crieni(prKy METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHsI, SABJIECHUE, MIPOIIECC, CHCTeMa, HayUHbIN (haKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIIeIOBAaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCcaJbHble Y4yeOHblEe NEHCTBUS (ITO3HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaromue (GopMUpOBaHHE (PYHKIIMOHATHHOH TPAMOTHOCTH M COLIMAIbHOW KOMIETEHLIUU
00ydaromuxcs;

CHOCO6HOCTB 06y‘-IaIOH.[I/IXC}I HUCITIOJIb30BAaTh OCBOCHHBIC MCKIUCHTUIIIIMHAPHBIC,
MHUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHbIC yUeOHbIC ACWCTBUS B MMO3HABATEIBHON U COIMAILHON
IIPAKTHUKE.

MeranpeamMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAJICHHE  YHUBEPCAJIbHBIMH  YUCOHBIMHU
MMO3HABATEIPHBIMA, KOMMYHHUKATUBHBIMU U PETYJSITUBHBIMU JICHCTBUSMH.

OBJjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU NMO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO  (pOpMYyIMpOBaTE ©  aKTyaIM3WpPOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMmaTpuBaTh;

OIPCACIIATh HCIU ACATCIBHOCTH, 3alaBasd MapaMETpPbl U KPUTCPUH UX JOCTUKCHUSA, COOTHOCUTD
PE3YIIBTATHI ACATCIBHOCTH C MMOCTABJICHHBIMHA LCIIAAMMU,

WCIIONBh30BaTh TPU OCBOCHWW 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIIEHUS — BBIJACISTH
XapaKTEepHBIC MPU3HAKY TTOHATUH U YCTAaHABIMBATH UX B3aUMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIINE
TIOHSTHS 7151 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBICHUM;

BbIOMpATh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATb NPUIYNHHO-CIICACTBCHHBIC CBA3YU MCIKAY U3YUACMbIMU SABJICHUSAMU,

CTPOUTH JIOTUYCCKHUC PACCYKIACHUA (I/IH[[yKTI/IBHBIe, ACAYKTUBHBIC, IIO aHAJIOr I/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SBICHUSX, (DOpPMyIUpOBaTH BBIBOABI U
3aKJTIOYEHUS;

NPpUMCHATL B IMPOLECCEC IMO3HAHHA, HCIIOJILB3YEMBIC B XHWMHU CHUMBOJIMYCCKUC (3HaKOBLI€)
MOJICNIH, TPe0Opa30BBIBATh MOJCIIbHBIC TMPEJCTABICHUS — XUMWYECKMA 3HaK (CHMBOJI) 3JIEMEHTA,
XuMu4eckas popMyia, ypaBHEHHE XUMHUYECKON peaKIuu — MPU PEIICHUH YYeOHBIX MO3HABATEIbHBIX
W TpPaKTUUYECKHX 3a]ad, MPUMEHITh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHHUS MJs BbISBICHUS
XapaKTEepPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe UCCJIEN0BATEIbCKUE AeHCTBUS:

BJIaACTh OCHOBAMU MCTOJ0B HAYYHOI'O MMO3HAHUWA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh [ENM W 3aJa4d  UCCIICJIOBAHMS, HCIOJIL30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITEIIEHO COPMYITUPOBAHHBIC BOIPOCH B KA4eCTBE MHCTPYMEHTA TO3HAHHS M OCHOBBI IS
(hopMHUPOBaHMS TUIIOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA,

BIIQJIECTh HABBIKAMH  CAMOCTOSTEIBLHOTO IUIAHUPOBAHHMS M  TMPOBEICHUS YYCHHYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HaONIOJaTh 3a XOJOM IMpollecca, CaMOCTOSITEIHHO
MPOTHO3HPOBaTh €ro  pe3yibTar, ¢GopMyIupoBaTh OOOOMIEHHS W  BBIBOABI OTHOCHTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB HCCJIENOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOIEIAHHOM
pabore;

MPUOOpPETaTh OMBIT YUSHUYECKOW HCCIEA0BATEIBCKON M MPOEKTHOU NEATEIbHOCTH, MPOSBIAThH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOAOB pEIICHUS MPAKTHYECKUX 3ajad,
MPUMEHEHHIO PA3IMYHBIX METOAOB IIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHpOpManuu (HAYIHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHYECKOTO  COJIEp)KaHHs, CHOpaBOYHBbIE TMocoOus, pecypchl UWHTepHeTa), aHaTU3UPOBATH
nH(pOpPMaLIMIO Pa3INYHbIX BUAOB U (GOPM IPEICTABICHUS, KPUTHUECKHU OILICHUBATh €€ JOCTOBEPHOCTD
U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3IMYHbIE METOAbl TMPU TIOHCKE U OTOOpe
nH(popMalry, HeOOXOANUMOM /ISl BBITIOTHEHHSI YU€OHBIX 33714 OMPEeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHHA U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYI0 (OopMy TNpeAcTaBieHUs HHPOpMAIUK (CXEMBI,
rpad UKy, TuarpaMMebl, TaOJIHIIBI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAYUYHBIN S3bIK B KaUeCTBE CPEACTBA MPHU paboTe ¢ XMMHUYECKON MH(pOpMaIueil:
MPUMEHATh MEXMpeaIMeTHbIe ((DU3MYEeCKHe W MaTeMaTHYeCKHUE) 3HAKU W CHUMBOJIBI, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIIHOCTH.

OBnageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH AelCTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOH TeMbl B XOJ€ IUAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBATh WJEH, (OPMYIHPOBATH CBOHM MPEIOKEHHUS OTHOCUTEIBHO BBITIOJIHEHUS TTPEI0KEHHON
3aJa4u;

BBICTYIIaTh C TMpE3EHTAIeil pe3yslbTaTOB I103HABATEIBHONW JAESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHHKAMH IPHU BBIOJIHEHUU XHMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOW PAaOOTHI MO HCCIEJOBAHHIO CBOWCTB H3Yy4aeMbIX BEIIECTB, pealU3allH y4eOHOTO
mpoekta u (GOpMyIHpPOBaTH BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIACOBAHUS TMO3UIUH B X07Ie 00CYKIeHUS 1 0OMEHAa MHEHUSMHU.

OBnageHne YHMBEPCAJIbHBIMH Pery/siTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBaTb W OCYILECTBIISATH CBOIO IO3HABATENBHYIO JIE€STEIBHOCTD,
ompenenss e€ IeNd W 3aJa4yd, KOHTPOJMPOBAaTH W IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Mpe/UIaraeMblii  aITOPUTM JICHCTBUH TIPH BBINIOJHEHWH YYEOHBIX W HCCIIEIOBATEIbCKUAX 3aad,
BBIOMpaTh Hambosjee A(h(EKTUBHBIN CIMOCOO WX pelmIeHHs ¢ YYETOM IOJYyYCHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKILUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH ACSITENIFHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NHNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMHUsh» OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHMU SBJICHUN NPUPOIbl, B (OPMUPOBAHMM MBIIIJICHUS H
KyJbTYpPBI JINYHOCTH, €€ (QYyHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOUMOM AJIs PEIICHUsS MPAKTUYECKUX
3a/1a4 1 SKOJIOTHYeCKU 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpesie;

BJIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUK, KOTOpas BKJIKOYAET: OCHOBOMOJATraloUIUe IMOHATHUSA
(XMMUYECKUU  DJIEMEHT, aTOM, DJJEKTpOHHas 00o0Jl0uKa aToMa, MOJIEKYJa, BAJICHTHOCTb,



ANEKTPOOTPHUIATEILHOCTh, XUMUUECKasl CBSA3b, CTPYKTYpHas popmyra (pa3BEpHyTasi U COKpalEHHas),
MOJIb, MOJISIDHAsI Macca, MOJSIPHBINA 00BEM, YIIEPOAHBIN CKeneT, (yHKIMOHAbHAS TPYINa, paguKal,
HU30MEepUs, U30MEPhI, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPO U a30TCOAEpPKAIINE
COEIMHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS ); TEOPUU U
3aKOHBI (T€OpHsl CTpPOEHHUs opraHuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINUE B
OCHOBE MMOHMMAHHS MPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYCCKUX SIBJICHUH, (DaKTOJIOTHYECKHUE CBEICHUS
O CBOHCTBax, COCTaBe, IOJYYEHHH U O€30MaCHOM HCMOJIb30BAaHUM BaXKHEUIINX OpPraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOI 1eATEIHHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHMH BBISABIATH XapaKTepHble MPU3HAKU IMOHSATHM, YyCTaHABIMBATh UX
B3aMMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
MpeBpalIeHU OPraHUYECKUX COECIMHEHHUI;

c(OPMHUPOBAHHOCTh YMEHHUH HCIONH30BATh XUMHUYECKYI) CHMBOJHKY [UJIsl COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaim€HHOW) (opMys OpraHMYECKUX BEIECTB U
YpaBHEHUH XUMHUYECKUX pEakUWi, W3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHX BELIECTB IS
WUTIOCTPALMKM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh M3YyUEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OINpPEAeNEHHOMY KJacCy/Tpymie COequHEeHHH (YTieBo10poibl,
KHCIIOPOJI U a30TCOJEPKAIINE COSAUHEHNS, BHICOKOMOIIEKYJISIPHBIE COSIMHEHNS ), 1aBaTh UM Ha3BaHUS
mo cucreMatuueckoir Homenknarype (I[UPAC), a Takke NpUBOIUTH TpUBUATLHBIE HA3BAHUA
OTJIENIbHBIX OPraHUYECKHX BEIIECTB (ITWJIEH, MPOMWICH, AalETUJIEH, 3TUJICHTJIUKOJIb, TJIUIIEPUH,
(denon, hbopManbaeTu, aleTaabAeTHI, MypaBbIHAS KACIOTA, YKCYCHAs KUCIIOTA, OJICMHOBAsI KHCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PpyKTO3a, KpaxMaJ, LEeIt0103a, [IHIHH);

c(hOPpMUPOBAHHOCTb YMEHHS OMNPENETSATh BHUABl XUMHUUYECKOW CBSI3M B  OPraHMYECKHUX
COCTMHECHUX (OAMHAPHBIC U KPATHBIC);,

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHHSI TEOPUU CTPOCHHSI OPraHMUECKHUX BEIIECTB
A. M. bytnepoBa ansi 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXpaHEHHUs MACChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (GU3NUECKUE M XUMHYECKHE
CBOMCTBAa TUIMYHBIX MPEJCTABUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH,
STWJICH, MPOMWICH, aleTwieH, OyrtamueH-1,3, MerwnOyrtanueH-1,3, OeH30i, METaHOIN, ATAaHOIN,
STWIEHIJIUKOJb, TJHMLIEPUH, (EHON, aleTalbJerui, MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIOKO3a,
Kpaxmall, HeJJII0J103a, aMUHOYKCYCHasl KMCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEKIYy HUMHU
YpPaBHEHUSMHU COOTBETCTBYIOMIMX XUMUYECKUX PEAKLU C UCIIOIb30BAaHUEM CTPYKTYPHBIX (pOopMyJ;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHUKHU YTJIEBOJOPOJHOTO CHIPhS (HE(TH,
MPUPOJAHBIN Ta3, Yroiib), CHOCOOBI MX MEpepabOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAWTH BHIYUCICHHS MO XUMHYECKHM YypaBHEHUSM (MaccChl,
00BEMa, KOTMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIMU IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEIIECTB MM MIPOJYKTOB PEaKLUn);

c(OpPMUPOBAHHOCTh YMEHUH BIIAJICTh CHUCTEMOW 3HAHWKW OO0 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, UCIIOJIB3YEMBIX B XUMHUHU MPU U3YUYCHHH BEIIECTB M XMMHUYECKHUX sBJICHUH (HaOmIoIeHue,
U3MEpEeHHue, HKCIEPUMEHT, MOJCIUPOBAHME), HCIONB30BATh CUCTEMHBIE XHMUYECKUE 3HAHMS IS
MPUHATUSA pEUICHUH B KOHKPETHBIX JKU3HEHHBIX CUTyallUsX, CBSA3aHHBIX C BEIIECTBAMM M HX
MIPUMEHEHHEM;



c(hOpMUPOBAHHOCTh YMEHHH COOJIOIaTh TMpaBWIa TIOJB30BAHUS XUMHUYECKOW IIOCYJ0H H
71a00paTOpHBIM 00OPYIOBaHHEM, a TaK)Ke MpaBHia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHSIMH IO BBIITOJHEHUIO JTa00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUU IJIAHUPOBATH U  BBHINOJMHATH XUMHUYECKUNW OKCIICPUMEHT
(mpeBpallleHUsT OpraHUYEeCKUX BEIIECTB NpPHU HArpEeBaHUM, MOJYy4YCHHE HTHICHA U H3YUYEHUE €ro
CBOMCTB, KaueCTBEHHbIE PEAKLIMM OPraHWYECKUX BEUIECTB, ACHATypalus OEIKOB NpPU HArpEeBaHUH,
[[BETHBIC pEaKIMy OENKOB) B COOTBETCTBHH C MpPAaBUJIAMH TEXHUKH OE30MACHOCTH MpH OOpameHuH ¢
BEIIECTBAMU U  JIaDOpaTOpPHBIM  OOOpPYAOBAaHHEM, TMPEACTABIATH PE3ydbTaThl XUMHYECKOIO
JKCIIepUMeHTa B (opMe 3alHucH YpPaBHEHUN COOTBETCTBYIOUIUX peakuuil U (popMyiaHpoBaTh BHIBOJIBI
Ha OCHOBE 3THX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBaTh XUMHUYECKYI0 HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpelcTBa MaccoBor nHGopmaruu, IHTepHET U ApyTHX);

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA YKOJIOTUYECKH 1IeJIeCO00Pa3HOTO MOBEICHNUS B
OBITY U TPYJOBOH NEATETBHOCTH B LIEISIX COXPAHEHMS CBOETO 3/I0POBbS U OKPY’KAIOUIEH MPUPOIHOM
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JECHCTBUS HA KUBBIE OPraHU3MBI ONpPEAENEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbIch mokasatens [IJIK, mosicHaTh Ha mpuMmepax CHocoObl YMEHBIICHUS W
MPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKA;

JUIsE O0YYaIOIIMXCs ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUECKUX SBJICHMIA;

JUISL CJETBIX M CHa0OBUISIIMX OOYYAlOIIMXCS: YMEHHE HCIONb30BaTh Pelbe(HO-TOUCUHYIO
cucreMy obo3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenmetHbIe pe3ysbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHu4decKkasi XUMHUs» OTPaKakoT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O XWMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBl MUpPA, POJIM XUMHUU B TO3HAHMM SBJIEHUN NPUPOJbl, B (OPMUPOBAHMM MBIIIJICHUS H
KYJbTYPBI JINYHOCTH, €€ (YyHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOM I PEIICHUs] MPAKTUYECKUX
3a/1a4 1 SKOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpesie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOUAET: OCHOBOIIOJATAIOIINE IMOHATHS
(XuMHUYECKUH >JIEMEHT, aTOM, M30TOI, S-, P-, d- AJIIEKTpOHHBIE OpOUTANM aTOMOB, MOH, MOJIEKYJA,
MOJIb, MOJISIPHBIA 0OBEM, BaJICHTHOCTb, JIEKTPOOTPUIATEIBHOCTD, CTETICHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJJIMYecKasl, BOJOPOJHAs), KpPUCTAIIIMYECKas pEIIETKa, THIIbI
XUMHUYECKHX PEaKUUi, pacTBOP, IJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJUTHYECKAS JAUCCOLMALIMS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKOW peaKkluu, XUMUYECKOEe PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS IEKTPOJIUTUUECKON THUCCOIManuu, mepuoandeckuii 3akon [{. . Menneneesa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPIHMM IPH XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKU SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAIIUe B
OCHOBE IMOHUMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SABICHHUM, (PaKTOJOTHUECKUE CBEICHUS
O CBOWCTBaX, COCTaBe, IMOJYYCHHMH M OE30MaCHOM HCIOJIb30BAHWU BAXKHEHUIINX HEOPTaHUYECKHUX
BELIECTB B ObITY U MPAKTUYECKOH 1€ATEIbHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHblE NMPU3HAKU IMOHATHM, yCTaHABIMBAaTh HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NP OMUCAHUU HEOPTraHWYECKUX BELIECTB U
UX TIPEBPAILICHUI;

c(OpMHUPOBAHHOCTh YMEHU HCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABIEHUS (HhOpMYIT
BEIIECTB M YpaBHEHHMH XUMHUECKUX peakuui, cucrematnueckyro HomeHkiarypy (IUPAC) wu



TpUBHAJIbHbIE HAa3BaHUS OTAEIBHBIX HEOPraHMYECKHX BeIIeCTB (YrapHbIil Tra3, YIJIEKUCIHbI Tas,
aMMHUaK, raiméHasi U3BeCTh, HeraléHas U3BeCTb, MUThEBAS COJA, MUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OMpENeisTh BaJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJI XUMUYECKOW CBsI3U (KOBaJICHTHAs, WOHHAs,
METaJUIMYECKasi, BOJOPOAHAs) B COEAMHEHUSX, THUI KPUCTAUIMUECKOW PEHETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJISipHAsi, HIOHHAs, METAJUIMYECKasi), XapaKTep CPeabl B BOJIHBIX PacTBOpPAxX
HEOPraHWYECKUX COEAUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HEOPTaHUYECKUX BEIECTB MO UX
COCTaBYy K ONPEJENIEHHOMY KJIacCy/Tpymie coeIUHEHUH (TPOCThIe BEIIeCTBA — METAILIbl U HEMETAJLIBL,
OKCH/Ibl, OCHOBaHMSI, KUCIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHH PacKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. 1. Mennaeneesa u
JEMOHCTPHUPOBATH €TO0 CUCTEMATU3UPYIOILYIO0, OOBbSICHUTENbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHN XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
snemeHToB 1-4 mepuonoB llepuoaunyeckoit cuctembl xumudeckux sneMeHtoB J[. M. Menneneena,
WCTIONIB3YSI TIOHATHS «S-, P-, d-DIIEKTPOHHBIC OPOUTANIHM», «IHEPTCTHUYECKHUE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M HUX COCIWHEHUM MO TEepUoaaM u
rpynnam [lepuoanyueckoit cuctemsl xumudeckux 3neMeHToB . V1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE CBOWCTBA
HEOPTaHMYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHHE M€HETHUECKOM CBS3U
MEXJy HEOPraHWYEeCKMMH BEIECTBAMHU C TOMOIIbIO YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKLHnii;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIHH 110 Pa3TMYHBIM
mpu3HaKaM (YHCIy W COCTaBYy PEardpyrOMIUX BEIIECTB, TEILUIOBOMY 3P QPEKTy peaKinu, U3MECHEHHUIO
CTETNIEHEW OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKLy, y4acTHUIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUIl COCTABIIATH ypaBHEHUS pPEaKIM pa3IUYHBIX THUIIOB, MOJHbBIE U
COKpalIEHHbIE YpaBHEHHs peakuii HOHHOTO OOMEHa, yUUThIBAsl yCIOBUS, IPH KOTOPBIX 3TU peaKluu
UAYT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIUH, MOATBEPXKAAIOIINE KaYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IyTEM HMOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh yYMEHHH PACKpPHIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii IoCpPeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMCHHH OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOIO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpurmun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHMI XapaKTepHU30BaThb XHMHUYECKUE MPOLECCHI, JieXkKallhue B OCHOBE
MPOMBIIIJICHHOTO  TMOJIYYeHHUS CEepHOM KHUCIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
MpeCTaBICHU 00 OOIMX HAYYHBIX MPHUHIMIIAX W SKOJOTHYECKHX MpoOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOIAUTH BBIUMUCICHUS C HCIOJIB30BAHHEM TMOHATHUS «MacCoOBas
JIOJIST BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUWW Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChI
BEIECTBA WIH 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO U3
y4acTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiry Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH;



c(hOpMUPOBAHHOCTh YMEHHH COOJIOIaTh TMpaBWIa TIOJB30BAHUS XUMHUYECKOW IIOCYJ0H H
71a00paTOpHBIM 00OPYIOBaHHEM, a TaK)Ke MpaBHia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHSIMH IO BBIITOJHEHUIO JTa00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUU IJIAHUPOBATH U  BBHINOJMHATH XUMHUYECKUNW OKCIICPUMEHT
(paznoxeHue MEPOKCHAA BOAOPOJAA B MPUCYTCTBHM KaTajJH3aTOpa, OMPEAETICHHUE CPEabl pacTBOPOB
BEIIECTB C NOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOpA, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTH
XAMHAYECKON PEaKIfy, pEeaKii HOHHOTO OOMEHa, KaueCTBEHHBIC pEaKkIuy Ha Cyibdart-, KapOooHaT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIeHHE SKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaM «MeTaibh U
«Hemeramib») B COOTBETCTBUH C MPaBUJIaMU TEXHUKU 0€30MaCHOCTH MPH 00pallleHuH ¢ BellleCTBaMu
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMUUYECKOTO IKCIEpUMEHTa B hopme
3aMCH YPaBHEHWH COOTBETCTBYIOLIUMX peakuuid U (QOpMYyITUPOBaTH BHIBOJABI HAa OCHOBE STHUX
pE3yNbTaTOB;

c(OPMHPOBAHHOCTh YMEHHHA KPUTUYECKH AaHATU3UPOBATh XHMHUYECKYI0 HH(OpMaIuio,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEACTBa MAaCCOBOM KOMMYHHUKAIMH, IHTepHET U OpyTHX);

c(hOopMUPOBAHHOCTHh YMEHHUN COOJIIOAATH MPaBHIIa SKOJOTUYECKH 11€71eCO00Pa3HOT0 MOBEICHUS B
OBITY W TPYJOBOH NEATETHPHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBBS U OKPY’KAIOUICH MPUPOIHOMN
Cpellbl, 0CO3HABaTh OMACHOCTh BO3/IECUCTBUS Ha KUBbIE OPTaHU3MbI ONPEIEIEHHBIX BELIECTB, TOHUMAs
cmbicn nokaszatens [IJIK, moscHAT, Ha mpuMmepax CHocoObl YMEHBUICHHS] U MPEeIOTBPALICHUS HX
BPEIHOTO BO3ACHCTBUS HAa OPraHU3M UEJIOBEKa;

JUIsE O0YYaIOIINXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METOAAX IMO3HAHMS BELIECTB U XUMHUECKUX SBJICHUM;

JUI CHETbIX M CIA0OBUASIIMX OOYYaIOIIUXCSA: YMEHHE HMCIIONb30BaTh pPElbe(pHO-TOUCHHYIO

cucreMy obo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.
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23

IIpuponusie
HUCTOYHMKHU

24 3 1
YTIEBOIOPOAOB U

uX mepepadoTKa
Hroro no paszneny 13

Pasnen 3. Kuciiopoacoaep:kanue oprannyecKue coeAUHEeHUs

3.1 Cruptsl. deHoun 3
Anbaeruapl.
10 KapGoHoBsie 7 1
KHUCIJIOTHI. CIIOXKHBIE
abupsl
33 VYrieBogsl 3 1
Hroro no pazneny 13

Paznen 4. A3oTconepxainiue OpraHnyeckue coeIuHeHus

DJIEeKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



AMUHEL

4.1 AMUHOKHCIIOTEI. 3
benku
Uroro no pazaeny 3

Pa3znen S. BbicokoMoOJIeKYJISIPHBbIE COeIUHEHUS

[Tmactmacchl.
5.1 2
Kayuyku. Bonokna
Hroro o pasaeny 2
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