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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUS (peaeparbHOM 00pa3oBaTeIbLHON MPOTPAMMBI CPEHETO OOIIEero
obpazoBanus (POIT COO), mpencraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHEIC
oOpa3oBaTelbHBIE TPOTPaMMBbl, M OCHOBHBIX TMOJIO)KEHHH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopssxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MpOorpaMMbl MO XMMHUH, K OMpEIeTICHUI0 OOIIel cTpareruu
o0Oy4eHHs, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XUMHsS» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIEeNTyaldbHbIe mosiokeHuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIed, COJEp:KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHMA K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOTYyIaeMO€ BHIMTYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alni,
SBIISIETCSI HEOTHEMIIEMOW YacThl0 WX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IEJIOCTHOM CHUCTEME XHMHYECKOTO OO0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npupobl, (OPMUPOBaHHSI MHUPOBO33PEHUST M OOIMICH KYIbTYphl YEJOBEKa, a TaKKe IKOJOTHUECKH
00OCHOBaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbI0 M INPHPOJIHON cpepe. Peamusyercs xumuueckoe
oOpazoBaHHe OOYYarONIUXCS Ha YPOBHE CpemHero ooOmero oOpa3oBaHHsS CpeACTBAaMU Y4eOHOTO
npeamera «XUMHs», COJIEpKaHUe U MOCTPOEHUE KOTOPOIO ONPEAETCHbI B MPOrpaMMe IO XUMHH C
yuéToM cnenu(UuKy HayKu XMMHHM, €€ 3HAueHUs B NMO3HAHUU IPUPOABI U B MAaTEpUANbHOMN JKU3HU
oOmiecTBa, a TaKkke C y4éroM OOMMX IeJled W INPHHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o0111ero oopazoanus B Poccuiickoit deneparmm.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0ocoOyl0 poJib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepuadbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3JaHHME LEJIOCTHOTO IpeACTaBiIeHUs 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UeJIOBEKA, KOTOpoe (OPMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMsS B3aMMOCBSI3U MEXKAY
CTPOEHHEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHU .

TecHo B3aMMOJEHCTBYSI C JAPYIMMM €CTECTBEHHBIMH HAyKaMHU, XMMMs CTajla HEOThEeMIIEMOU
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M U3HU KaXJOTO YieHa
oOmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJOTHM
HalpaBjeHa Ha pelIeHue INI00aNbHBIX MPOoOJIeM YCTONUMBOIO pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTMUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH ILeNIMH M TNPUHLUMIAMH CpeIHEro oOmero ooOpazoBaHMs
cojepxkanue npeamera «Xumus» (10-11 kimaccwl, 0a30BBI YpOBEHb H3y4€HHs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYyJbTYpHYIO MOJIrOTOBKY OOYyJaroImuXcs, HEOOXOIUMYI0 UM JIJs
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHHs B JKHU3Hb COLUYMa,
MPOJOJKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.

CocTtaBnsiomuMu npeaMera «XUMUs SBISIOTC 0a30Bble Kypehl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHu4yeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIM HAayKH: CHUCT€Ma 3HAHUI MO HEOPraHMYECKOW XUMHM (C BKIIOUYECHHEM 3HAHUN M3
oOmiell XUMUU) U OpraHudeckoi xumuu. PopmMHpOBaHUE JAHHOW CHUCTEMBbl 3HAHUN NPU U3YyYEHUU



mpenaMera o0ecTeurnBaeT BO3MOXKHOCTH PACCMOTPEHUS BCErO MHOTOOOpa3vs BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkanuss KypcoB — «OpraHudeckas xuMus» U «OOmas u HeopraHmdeckas
XuUMEs» copMUpOBaHA B TpoTrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOTO TOJXOAa K H3YYCHHIO
ydge0HOTO MaTepuana ©u OOYCIOBJICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHM4ecKOM XUMHUU BEIIeCTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUUECKOW TEOPUU CTPOCHUSI OPTAaHMYECKHX COCTUHEHUH, a TakkKe
Ha YPOBHE CTEPEOXMMHYECKUX U DJIEKTPOHHBIX MPEJACTaBICHUN O CTpOoeHUHU BemiecTB. CBeaeHUs: 00
M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJICBOJIOPOIOB JIO CIIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCJIMHCHUU. B Kypce opraHMyYecKkodl XMMHUHU TOJY4aroT pa3BUTHE CHOPMHPOBAHHBIC HA
YpPOBHE OCHOBHOTO O0OIIEro oOpa30BaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKOW CBSI3H,
KJIaCCU(DUKAIMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHUS, O
XUMHYECKON PEaKIUU.

Ilog HOBBIM yrjaom 3peHuss B npeamere «XuMHsD» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
W3y4YEHHBII Ha ypPOBHE OCHOBHOTO o00mero oOpa3oBaHHUs TEOPETUUYECKUNA Marepuan |
(haKTOJIOTHYECKHE CBEICHMSI O BEIIECTBAX M XHUMHUYECKOW peakmuu. Tak, B YaCTHOCTH, B Kypce
«O0mass u HeopraHuyecKass XUMHUS» OOydYaIOIMIMMCS TPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATH
3HAYECHHE TEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTHYECKUX TO3UIINM, TIy0xkKe
MOHATh MCTOPHYECKOE M3MEHEHWEe (YHKIIMHA ITOTO 3aKOHA — OT 000OIIarmei 10 OOBICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BENIECTBAX, MX COCTaBE, CTPOEHUM, CBOWMCTBAX U
MIPUMEHEHHUH, a TAKKE€ O XMMHUYECKHUX PEaAKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHMS
nonostHsieTcst B Kypcax 10 u 11 kmaccoB anemMeHTaMu coAepKaHusl, UMEIOITUMHU KYJIbTYPOJIOTrHYECKHI
U TPUKIAJHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3M XUMHUHU C APYTUMU
HayKaMH{, pacKpbpIBalOT €€ pOJib B IIO3HABATEIIBHOW W IIPAKTUYECKOM JEATENIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBO)XEHUS K MPOIIECCY TBOPUECTBA B OOJACTH TECOPUHU U MPAKTUUECKHUX
MPWIOKEHUH XUMUH, I[OMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOLIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH()OPMALIMIO U IPUMEHSATh
e€¢ Julsl TONOJIHEHMs  3HAHWW, PpEUICHUS  UHTEJUIEKTYaJbHbIX M DKCIEPUMEHTAIBHBIX
HCCIIeIOBATEeNIbCKUX 3a/ady. B 1enoM coaepkaHue ydeOHOro mnpeamera «XUMUs» JaHHOTO YPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (QopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
noHuMaHus Quiocopckux uAeH, TaKuX Kak: MaTepuaibHOE EJAMHCTBO HEOPraHWYecKoTo H
OpPraHMYECcKOT0 MUPA, O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, TT03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM IKCHEPUMEHTA M PEIICHUS MPOTUBOPEUHI MeXITy HOBBIMH (pakTamu U
TEOPETUYECKUMU TPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUU HKOJIOTMUYECKUX Ipobiem, a
TaKke MmpobiieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JaHMUS HOBBIX TEXHOJIOTHHA WU
MaTepuaios.

B muiane pemienus 3ajad BOCIMTAHUS, Pa3BUTHS U COLMAIM3AIMUA OOYJArOIIUXCS MPHUHSITHIC
MporpaMMoON MO XMMHUHM TMOAXOJbl K ONPEICICHUI0 COAEpKaHUs M TIOCTPOEHUS MpeaMera
MpearycMaTpuBaT GOpMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JACUCTBUI, UMEIONIUX 0a30BOE 3HAUCHHE
JUIs  Pa3MyYHBIX BHUIOB JCSITENBHOCTU: peElIeHHs MpoOieM, TMOWcKa, aHanu3a U o0paboTKU
uHpopMaliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIIEeI0BATENbCKON
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XHUMUHU.

B mpakTuke mpemnomaBaHus XMMHUHU Kak Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, TaK M Ha
YpOBHE CpETHEro o0IIero o0pa3oBaHus, MPU OMPEACTICHUH COJAEPKATEIBHON XapaKTePUCTHKHU Iiesen
M3y4YeHUsl TMpeaMEeTa HalpaBJIE€HUEM T[EPBOCTEIIEHHONW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS
dbopMHpOBaHHE OCHOB XHMHUYECKOW HAayKd Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,



MPAKTUYECKOU JEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJUYECKON TOUYKHM 3pEHUS] TaKOW IMOAXOJ K ONpPENETICHUIO IeJel M3ydeHUs] MpeIMeTa SBIsSETCS
BIIOJIHE OTIPAB/IaHHBIM.

CornacHO JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIEISIMH U3YUCHUsS TpeaMeTa «XuMush» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISATOTCA:

e (opmupoBaHUE CHCTEMBI XUMHUYECKUX 3HAHWN KaK BaXKHEUIIICH COCTABIIAIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHPA, B OCHOBE KOTOPOU JICKAT KIFOYEBBIC MOHATHS, (hyHIaMEHTAIBHEBIC
3aKOHbI M TEOPUU XHMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TOHHMMAaHHE CYIIHOCTH
JOCTYITHBIX 0000IIEHNH MHPOBO33PCHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e (¢dopMHUpOBaHHE M PAa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHUYECKUX PEeaKlnid, HEOOXOAUMBIX TSI TPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCS B MUPE
BEIIECTB W XUMHYECKHX SIBJIICHUM, HMMEIONIMX MECTO B TMPHUPOJIE, B TMPAKTUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB NEATETHLHOCTH, CBSI3AHHBIX C HAOMIOEHUEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0ICHUEM TPaBHII 0€30MacCHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsiny ¢ »Tum, comepkaTtenbHas XapakTEpUCTHKa IeJed W 3ajad W3y4YeHHs NpeaMeTra B
MporpaMMe M0 XMMHUHU yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMH MPUOPHUTETAMH B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerogHss B MPENOJaBaHUM XHMHUH B OOJIBIICH CTETCHH
OTHa€TCS MPEANOYTCHHE MPAKTHYECKON KOMIIOHEHTE COJIepKaHusl OOydeHHUs, OPUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I11€00pa3oBaTeIbHON OpraHU3alluy, BJIAJCIONIEr0 He HA0OpOM 3HaHUL, a
(YHKIIMOHATBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOTO MOJIy4EHHS 3HAHUH U
MPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUYECKUX 3a1au.

B cBs3u ¢ 3TUM NpH U3ydeHUU NpeaMeTa «XUMUsS» AOMUHHUpPYIOLIee 3HAUeHHE MPUOOpEeTaroT
TaKkue LEeIH U 3a/1a4l, KaK:

ajanrtanus oOydyarolmuxcs K YCJIOBHMSIM JMHAMUYHO pa3BUBAIOLIETOCs MHUpa, (HOpMUPOBAHUE
WHTEJUJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM0O00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY MPHUHATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYyalHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢dbopMupoBaHre y 00ydarolUXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETECHIIMIA), MUMEIOIINX
YHHUBEpCaJbHOE 3HAUCHUE JIJISl Pa3IMYHBIX BUJIOB ACATEILHOCTU: pelIeHHs IpobieM, MoucKa, aHallnu3a
u 00paboTku HMH(POpPMALMU, HEOOXOTUMBIX ISl TPHOOPETCHHUS OMbITa JEATEILHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe i1 OLEHKU C TMO3HUIUNA SKOJOTHYEeCKON
0€30MacHOCTH XapaKTepa BJIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YeIOBEKa U
MIPUPOHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HMHTEUIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH TMOTPEOHOCTSIMHU, MCIOJIB30BaTh COBPEMEHHBbIE HH()POPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHaTN3a Y4eOHON U HaAy4YHO-TIOMYASPHON HH(OPMALIMK XUMHUYECKOTO COJCPKAHUS;

dbopMHpoBaHHE M PAa3BUTHE y OOYUYAIOUIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOMOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MY IAHUPOBAHUH U MPOBEICHUU XUMHUUYECKOTO IKCTIEPUMEHTA;

BOCITUTaHHE Y O0ydJaronuxcs yOeKIEHHOCTH B TYMaHUCTHYECKOW HAIPAaBICHHOCTH XUMUH, €€
BKHOU POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TIOTIOTHEHUS
DHEPreTHUYECKUX PECYpCOB M COXpPaHEHHS MPHUPOJHOTO PAaBHOBECHsS, OCO3HAHHS HEOOXOAMMOCTH
OEepe)KHOTO OTHOIICHHUS K TPUPOAEC U CBOEMY 3J0pPOBBIO, a TaKke MPUOOPETeHUs OTbITa



WCTIOJIb30BAHUS MOJYYSHHBIX 3HAHUH JJIS1 IPUHATHS TPAMOTHBIX PEIICHUN B CUTYalUsAX, CBA3aHHBIX C
XUMUYECKUMU SBICHUSMHU.

B ydebHOM mane cpeaHero oomero o0pazoBaHus MpeaMeT «XuMus» 0a30BOr0 YPOBHS BXOAUT
B COCTaB IpeAMETHOM obsacTu «EcTecTBEHHO-HAay4YHBIE ITPEIMETHD).

OO1ee ynciio 4acoB, OTBEAEHHBIX ISl U3YUEHUS! XMMHUH, Ha 0a30BOM YPOBHE CPEIHEr0 00ILEro
oOpasoBanus, cocraisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1
4ac B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKON XUMUM

[Ipeamer opranumveckoil XuMuu: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHHUE B TOJIYYCHHH HOBBIX
BEIIECTB M MaTepuanoB. Teopus cTpoeHUs] opraHndeckux coenquHeHuii A. M. byrnepoBa, €€ ocHOBHBbIE
nojioxeHus. CTpykTypHble (QOpMyIIbI OpraHUYeCKuX BemecTB. ['oMonorusi, m3omepus. XuUMHYECKast
CBSI3b B OPraHUYECKUX COCMHEHUSIX — OJJMHAPHBIC U KPATHBIEC CBSI3HU.

[IpeacraBnenne o KiIacCU(pUKAIMK OPTraHUYECKUX BemecTB. HoMEHKIarypa OpraHuYecKux
COCIMHEHUH (CUCTeMaTH4ecKas)) W TPHUBUAIbHBICE HAa3BaHMUS BAXHEHIINX TMPEACTaBUTEICH KIACCOB
OpPraHUYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOIbI U3yUEHUS BEIIECTB M MX MPEBPAIICHUI: O3HAKOMJIEHHE ¢ 0Opa3iaMu
OpraHWYECKUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIUPOBAHHUE MOJEKYJI OPTraHUYECKHX
BEIIIECTB, HAOIOJIEHWE W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPANICHUIO OPraHUYECKHUX
BEIIECTB MPU HarpeBaHuM (IJIaBjiIeHUe, OOYIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH M 3TaH — MpOCTEUIINE TPEICTaBUTENN
QIKaHOB: (PU3MYECKMEe W XUMHYECKHE CBOWCTBA (PEaKIMW 3aMEIICHUs] W TOPEHHUs), HAXOXKICHUE B
MIPUPO/JIE, OJy4YEHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTUYECKUH pAd. OTUJIEH WU MOPONWIECH — MPOCTEHIIne
MPEJICTAaBUTENIM  QJIKEHOB: (U3MYECKHMe U XHMHUYECKHE CBOMCTBA (peakuuu TUIAPUPOBAHUSA,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: Oyraaues-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMHUYECKHUE CBOMCTBA
(peakuus nmonuMepu3zanun). [loyaenrne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH pPsA. AIETHICH — MPOCTCHIIMA
MpPE/ICTaBUTENb AJKHMHOB: COCTaB, CTpO€HHE, (U3MUECKHe M XUMHUYECKHe CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOTy4YEeHNE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (Qu3MUecKHe U XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIYUYCHUE U IpUMEHeHue. Tonyon: cocmas, cmpoenue, husuyeckue u
Xumuyeckue ceolucmea (peakyuu 2alo2eHupo8aHus U HUMPOBAHUs), NOAYHeHue U NpUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYecKast CBsA3b MEXIy YIJI€BOJAOPOAAMM, MPUHAMICKANUMU K Pa3IUYHBIM
KJIacCaM.

[IpupoaHbie UICTOYHUKHU YTIEBOAOPOI0B. [Ipupoanblit ra3 u nomyTHble HedTsHbIE ra3bl. Hed1s u
e€ mpoucxoxaeHue. CmocoObl mnepepaboTku HedTHU: TEPEeroHkKa, KPEeKUHr  (TePMUYECKHIA,
KaTajguTHueckuil), muponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBI# yToJb 1 IPOYKTHI €ro nepepaboTKu.

DKcIepuMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAILlEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
macTMacc, KaydykoB M pe3uHbl, Koekuuu «HedpTs» u  «YTomb», MOJEIUPOBAHHE MOJEKYI
yIIAEBOJOPOJOB U TAJOT€HOTPOU3BOAHBIX, MPOBEACHHE MPAKTHUYECKOW PaOOThHI: MONy4yeHUE ITUIIEHA U
H3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3anaun.

Brruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIHYECTBA HMCXOJHOTO
BEI[ECTBA WJIM TPOAYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO W3 MCXOJHBIX
BEILIECTB WJIU MTPOJIYKTOB PEAKIINH).




Kucjiopoaconep:kauye opranuueckue coeJnHeHus

[IpenenpHbIe OHOATOMHBIE CIIUPTHL. METaHON M ATAHOJ: CTPOEHHE, (PU3MUYECKUE U XUMHUYECKHE
CBOMcTBa (peakuuM C AaKTHBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJAMH, TOpPEHHE), NPUMEHEHHE.
Bopopoanbie CBsI3M MEXIy MOJIEKyJIaMH COUPTOB. JlelicTBHME MeTaHOJa M 3TaHOJa Ha OpPraHu3M
YeJI0BeKa.

MHOroaToMHbI€ CHHPTHI. DTUJICHTIIMKOJb U TIIMIEPUH: CTPOCHHE, (U3NYECKUE M XUMHYECKHE
CBOMCTBa (B3aMMOJICHICTBUE CO HICTIOYHBIMH METaNIaMH, KaueCTBEHHAs pEakIys Ha MHOTOATOMHBIC
cnupThl). JleiicTBUe Ha OpraHu3M yenoBeka. [IpuMeHeHne rimiepruHa U STUIICHTTUKOJIS.

@eHoJI: CTPOEHHE MOJIEKYINbI, (U3NYECKHe W XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoma.
[Ipumenenue denoua.

Anpaerunbl U kemoHvl. POpMaNbIETH, alleTaldbJACTU/l: CTPOCHHUE, (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBA (pEaKIMy OKHCIICHHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIC PEAKINH ), TIOJTyUYeHHE U IPUMEHEHHE.

OmHOOCHOBHEIE TIpeNeNbHbIE KApOOHOBBIE KUCIOTEL. MypaBbHHAS U YKCYCHAS KHCIIOTHI: CTPOCHHE,
¢u3nueckne U XMMHUYECKHE CBOWCTBA (CBOICTBa, 00IIME JUIsl Kilacca KUCIOT, peaklus 3TepUPUKaAIIN),
nosiydeHne u mpuMeHeHne. CTeapuHOBass W OJEHMHOBAS KHCIOTHI Kak MPEIACTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ICHCTBHE.

CrnoxHble 3(UpBl KaK MPOU3BOJHBIE KaPOOHOBBIX KHCIOT. [ MAPOIHM3 CIOXKHBIX APHPOB. JKHUpHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: coctaB, KiacCcU(UKAIUs YIJIEBOJAOB (MOHO-, U- W TOJUcCaxapuisl). [oko3a —
MPOCTENIINI MOHOCAaxXapua: 0COOEHHOCTH CTPOEHHS] MOJIEKYJbl, (PU3HUYECKHEe U XHMUYECKHE CBOWCTBA
(B3ammonieiictBre ¢ TuapokcuaoMm Mmenu(ll), okucieHne amMMuadHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHUE TJIIOKO3bl), HaXOXKICHHE B MPUPOJE, MPUMEHEHHUE, OMOJIOruYecKas poJb.
®doTtocuHTe3. DPyKTO3a KAK U30MEP TIIHOKO3HBI.

Kpaxman wu wnemmono3a kak mpupojHble noiumepbl. CTpoeHHe Kpaxmana U IeJUTIOJIO3bI.
Ouznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (THIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKCcIepuMEHTAIbHBIE METOIbI N3yYEHHS BEIIECTB U UX MPEBpAIlleHUI: TPOBEACHNE, HAOII0ICHIE U
ONHCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBbIC PEAKIHUHU OJJHOATOMHBIX
cupTOB (OKHCIIEHHE 3TaHoa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOACHCTBUE TIIMIIEPHUHA
¢ ruapokcuaomM memu(ll)), ampmerunoB (OKHWCIIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) wu
ruapokcuaoM meau(ll), B3aummoseiicTBue Kpaxmania ¢ HOJOM), NMPOBEJACHUE IPAKTUYECKON pabOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Bobruricnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, o0bEMa, KOJIMYECTBA HMCXOJHOTO
BEI[ECTBA WJIM MPOAYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH).

A3oTcoepKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIOTHl Kak aM@oTepHble OpraHuuYecKkue coeAuHeHus. DU3NYECKue U XUMHUYECKHe
CBOICTBa aMUHOKHUCJOT (HA MpUMepe TIuIHa). buonornyeckoe 3HaueHne aMHHOKHUCIOT. [lenTuap.

benku xak mpuUpoJIHBIE BHICOKOMOJEKYISpPHBIE coequHeHus. [lepBuyHas, BTopuyHas U TPEeTUUHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: I'MIPOJIN3, A€HATypallysl, KAUeCTBEHHbIC PEaKIUU Ha
OenKH.

DKcIepUMEHTAIbHbIE METObl M3yYeHHs BEIECTB M UX INpeBpallleHuil: HaOnroeHe U ONUCcaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypaIusi OEIKOB MPU HATPEBAHUHU, IIBETHBIC PEAKIINH OEIKOB.

BbicokoMosieKyIsIpHbIE COeMHEHH

OCHOBHBIE TIOHATHS XMUMHMHU BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHHWIl: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPHU3aNH, CpeAHsAs MoJeKyiaspHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — NOJIMMEpH3alHs U MOJIUKOH/ICHCAIIHSL.



DKCIepUMEHTAIbHBIE METO bl N3YUSHHSI BELIECTB U MX MPEBPALICHUI: 03HAKOMIJICHHE ¢ 00pa3aMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeAMETHBIX CBsA3€M IpU M3y4eHMHM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBJISIETCSI YEpEe3 HCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W IMOHATHM,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOme ecTecTBEHHO-HAYYHBIC MOHSATHUS: SBJICHHE, HAy4HBI (DaKT, TUIOTE3a, 3aKOH, TEOPHs,
aHanM3, CHHTE3, Kiaccu(uKamus, TIEePHOANYHOCTh, HAOIIOACHUE, W3MEpPEHHE, JKCIIEPHUMEHT,
MOJEITUPOBAHUE.

®u3nka: Marepusi, SHEprus, Macca, aTroM, 3JIEKTPOH, MOJEKYla, SHEPreTH4YEeCKU YpOBEHb,
BEIIECTBO, TeJO, 00BbEM, arperatHoe COCTOSIHME BEIIeCTBa, (PU3NYECKHE BEIUYMHBI U EIUHUIBI HX
H3MEpEeHUsl.

buonorusi: kmerka, opranusM, Ouocdepa, 0OOMEH BeElIeCTB B OpraHmsme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIeBOIbL, )KUPHI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MI0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHomorus: mNHIEBbIE MPOAYKTHl, OCHOBBI pAallMOHAIBHOIO MUTAaHUS, MOIOIIME CpPEJCTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IIpernapaThl, MaTepuajbl W3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUA

Teoperudeckne 0CHOBbI XUMHHU

XUMHUYEeCKUH 371eMeHT. AToM. SImpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKUE
YpOBHH, TOIYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, O- smemeHTbl. OCOOEHHOCTH pacHpeieIeHUs
JJIEKTPOHOB TIO0 OpOWUTAsIM B aTOMaxX »JJIEMEHTOB IIEPBBIX YETHIPEX TMEPHOJOB. OIJIEKTPOHHAs
KOH(UTYpaIus aTOMOB.

[Tepuonnueckuii 3akon u Ilepronnueckas cucrema xumudeckux snemeHToB [l. M. Menneneena.
CBs3b nepuoauyeckoro 3akona u [lepuoauyeckoil cucteMbl XxuMudeckux 3iemeHToB [, 1. MenneneeBa
C COBPEMCHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM W TEepHoJiaM. 3HAaueHUe
MEePUOTUIYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKash CBSA3b. BUIbI XUMHUECKO# CBsI3W (KOBAJICHTHAs HEMOJSIpHAs U
MOJISIpHAs, WOHHAs, MeTa/uInyeckas). MexaHu3Mbl 0O0pa30BaHHMS KOBAJECHTHOW XHMHUYECKOW CBS3U
(oOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BogopomHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucieHus. FIoHbI: KATHOHBI U aHHOHBI.

BemiecTBa MOJEKYIAPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEUIECTBA.
Tunel KPUCTATNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUINA KPUCTATUIMUECKON PEIIETKH.

[lonarue o paucnepcHbIX cucTteMax. VICTHMHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas a0
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHudecknx coeavHeHud. HomeHkiaTypa HEOpPraHHMYECKHUX BEIIECTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKANTUX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakiusi. Knaccudukarus XUMHUECKUX peakluii B HEOPraHUYECKOM M OpraHudecK o
XUMUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBpALIEHUS DHEPrUu IpHU
XUMUYECKUX PEAKIHUSX.



CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3NUYHBIX (PakTopoB. OOpaTuMbIe peaku. XUMHUECKOe
paBHOBecue. DAKTOPBI, BIUSIOLINE HA COCTOSIHUE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [larense.

OnexrponuTHyeckas auccoruanus. CuinbHble U cnadble deKTponuThl. Cpesa BOJHBIX pacTBOPOB
BELIECTB: KUCJasl, HEUTpasbHasl, IEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIepUMEHTAJIbHBIE METOJAbl M3y4€HUS BELIECTB M WX IMPEBpAIlCHUN: NEMOHCTpaLus TaOIui
«Ilepnoguueckas cucrema xuMuueckux dieMeHToB JI. M. MeHnngeneeBa», H3ydeHHE MOJENEH
KPUCTAITIMYECKUX PELIETOK, HAOJIIOJIEHUE W ONMCAHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue mepokcHuja BOJOPOAAa B IMPUCYTCTBUU KaTalu3aTopa, OIpPEIEIEHHUE Cpelbl PacTBOPOB
BELIECTB C I[IOMOULIBIO YHUBEPCAIBHOTO MHJMKATOpa, pEakUWh HOHHOr0 oOMeHa), NpOBEACHUE
MpakTH4eCcKoi padoThl «BinusHue pa3nnyHbIX PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIUN».

Pacuérnble 3amaum.

Pacué€rbl 1Mo ypaBHEHUSM XHUMHYECKMX pEaKkIUil, B TOM 4YHCIE TEPMOXUMHUYECKHE PaCUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM MOHSTHS «MaccoBas J0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilonoxenne HemeramwioB B lleproaudeckoit cucreMe xuMudeckux anemeHTos /1. M.
MenneneeBa U 0coOEHHOCTH cCTpoeHHs aroMmoB. dusnueckne CBOWCTBA HEMETAIOB. AJUIOTPOMHS
HEMETaJJIOB (Ha MpuMepe KUciopoaa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BAXHEHIIMX HEMETALIOB (TAJIOTEHOB, CEphl, a30Ta, (ocdopa, yriepoaa u
KpEMHUS) U UX COEAMHEHUM (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHUH).

[IpumeHeHne BaXKHENIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne mertamioB B Ilepuomnueckoil cucteme XuMHuUeckux siaemeHToB I, .
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJCKTPOHHBIX 000J0UeK aToMoB MetayyioB. OOmme dusnyeckue
cBoiicTBa MeTauioB. CIjIaBbl METAIUIOB. DJIEKTPOXUMUYECKUHN PsiJl HAPSHKEHU METAJIOB.

XWMHUYECKHUE CBOMCTBA BAaXHEWIIMX METAJUIOB (HATPHM, KaJMH, KaJbIIMA, MarHui, aJlOMUHUH,
LIUHK, XpPOM, eJe30, Me/ib) U UX COCTUHEHHH.

O61ue criocoObl Noay4eHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEUIECTB M UX MPEBpPALICHHI: H3yd4eHHE KOJUIECKIUU
«MeTamnel ¥ CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIlIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ad, HaOJIroAeHue U
OMHCAHHE JIEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OIBITOB (B3aUMOJCICTBHE TUIPOKCHIA aTIOMUHUS C
pacTBopaMu KUCJOT U LIEI0Yel, KaYeCTBEHHbIE PEAKIIUK HAa KaTUOHBI METAJUIOB).

Pacuérnble 3agaun.

Pacuérel mMacchl BemiecTBa wiiM 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMH BEUIECTB, pPacu€Thl Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA)
MIPOJIYKTOB PEAKIUU, €CTIH OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumMum B oOecmedeHUH SKOJIOTMUECKOH, SHEPreTHYecKOo M THIIEeBON 0e30MacHOCTH,
pa3BUTUU MeAUIHMHEL. [IOHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB M XUMUYECKUX PEAKIIHA.

[IpencraBnenus o0 oOOMMX Hay4dHBIX MPHUHLUMNAX TMPOMBIIIJIEHHOTO MOJYYeHUsI BaKHEHUIINX
BEIIECTB.

YenmoBek B MHUpE BEUIECTB U MaTEpUAIOB: BAaXHEHMIINE CTPOUTEIbHBIE MaTepUAbI,
KOHCTPYKLMOHHBIE MaTE€pUalIbl, KpAacKd, CTEKJIO, KepaMmMHKa, MaTepHaiabl I  DIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHNYECKUE U MUHEpaJIbHbIE yI00pEeHus.

X¥UMHSI U 30pOBBE UEJIOBEKA: MpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBHiIa
0€30I1aCHOTO MCII0JIb30BaHMSI ITPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH U3y4eHUH 001Ieil 1 HeopraHudeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCA Yepe3 MCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSITHUH,
SIBJISIFOLUXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATH: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPUs, aHATIU3, CUHTE3,
KJIaccu(uKaIys, MepuoanIHOCTh, HAOII0IeHNE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, H3MEPEHHE, SIBIICHUE.

@du3uka: MarTepus, OSHEPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
paJMOaKTUBHOCTb, MOJIEKYJIA, SJHEPIeTUUECKHI YPOBEHB, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE
BEIIeCTBa, PU3MUECKUE BETUYMHBI M €IMHHIIBI UX U3MEPEHUs, CKOPOCTD.

Bbuosorusi: kinerka, opraHu3M, SKOocHcTeMa, Omocdepa, Makpo- W MHKPOIIEMEHTH, BUTaMUHBI,
0oOMEeH BElIecTB B OPraHU3Me.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MT0JIE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONMOrHs: XUMHUYECKas IPOMBIIIJIEHHOCTb, METAJUIYpPIHsi, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHUajIoB, CEIbCKOXO3WCTBEHHOE IMPOU3BOJICTBO, MUIEBAasl MPOMBIILIEHHOCTD, (apMaleBTHUUYeCcKas
MIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKMX IIPENaparoB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX
MaTepHUasoB, dJEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS OOYYaIONIMMUCS IMPOrPaMM
cpenHero o0Omero o0pa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHBIM U MpeAMeTHhIM). Hayuno-
METOIUYECKOM OCHOBOM 1JIs1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOIPAMM CpPEIHETO
o011ero 00pa3oBaHUs SIBIISCTCS CHCTEMHO-ACSITCIBHOCTHBIN MTOIXO/T.

B cooTBeTCcTBUHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOEHHUSI IpeaMeTa «XUMHUS» Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHUS BBIJCIEHBI CIEAYIOLIUE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIMMHCS POCCUMCKON TpaXJAHCKOM HWACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

[eJICHANTPaBJICHHOE PAa3BUTHE BHYTPECHHUX YOSKICHUI JTMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAHUINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH J€ATEIbHOCTH [IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIETIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TMPaBOCO3HAHUS JKOJOTHUECKOW KYJAbTYPbl M CHOCOOHOCTH CTaBUTh IIETM U CTPOUTH
KU3HEHHBIC TTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMmera «XHUMHs» JOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCITUTATENLHOM JESITENTbHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M HJEaJlaMUd POCCUHCKOTO TPaXKIAHCKOTO OOIIecTBa, MPUHATHIMH B
oOmiecTBe HOpPMamMM U TMpaBWJIAMU [OBEAEHUS, CHOCOOCTBYIOIIMMH TpOIleccaM CaMOMO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JInuHOCTHBIE PE3yabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHUYECKON AEATETbHOCTH OOyUYaIoluXCcs M0 pean3aluy MPUHATHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYAIOLUTUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 0043aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMAaX M MPaBUIaX MEXINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUM YU€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX MHpU
aHaJlM3e pa3IMYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIE/IUI0 OTE€UECTBEHHOU XUMUU;

YBOXKEHUS K MpOIlecCy TBOPYECTBA B 0OJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh pPe3ylbTaT JUIUTENbHBIX HAOMIOACHU, KPOMOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W TMO3HABATENbHBIX MOTHUBOB B TMOJYYEHUHM M TMOCIEIYIOIIEM aHaiau3e WHGOpMaIluu O
MepeAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHUBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYCCKUMU SIBIICHUSMH, W TPHUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBATH CBOE MOBEACHUE M TIOCTYIKU CBOMX TOBAPUIICH C MO3UINIA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IICHHOCTEH 3/10poBoro W Oe3omacHOoro oOpa3za JKHW3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroicHHs MpaBuiI 0€30MacHOTO OOpaIlleHHs ¢ BEIIeCTBAMU B OBITY, IOBCETHCBHOM KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAHMS [IEHHOCTH TPAaBWJI WHAMBUIYAIHLHOTO M KOJUIEKTHBHOTO O€30MACHOTO TIOBEICHUS B
CUTYAIUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI M HETPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKON JIEATEIIBHOCTH, OOIIECCTBEHHO
MTOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JCSITCILHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUHU MPAKTHUYECKUX 3a/1a4 COIMAITBHON HAPaBJICHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPAKTHYSCKOMY H3Y4eHHUIO MPO(ECCHil pa3iMyHOro poja, B TOM YHCIIC Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYalbHOM TpaeKTOpHUH o0Opa3oBaHusi, Oymyuiei
npodeccud M peanu3alydd COOCTBEHHBIX >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 11€JIECO00Pa3HOT0 OTHOUIEHHS K MPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHM TJI00AIbHOIO XapakTepa OJKOJOTMYECKHX MpoOsieM, BIHUSHUA HKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHUS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTMIKEHHM XUMHUU [UIsl pEUIeHHs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HETPHUATHS JEHCTBHUM, MPUHOCIIIUX BPEA OKPY)KAIOUIeH MPUPOTHON cperle, yMEHUus
MIPOTHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUYECKUE TMOCIEACTBUS MPEeANPUHIUMAEMbIX JCUCTBUH H
MpeI0TBpAaIIaTh UX;

HAJIMYUS PA3BUTOTO SKOJIOTMUYECKOTO MBIIUICHHS, SKOJOTHYECKON KYIbTYpPbI, OIBITA JESTEIbHOCTH
OKOJIOTHUECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COI[MAIBHOM TMpaKTHUKe, CIOCOOHOCTH W YMEHHUS aKTUBHO MPOTUBOCTOATH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 O0OIIIECTBEHHON MIPAKTHKHY;

MOHUMAaHU CreMUUKA XUMHUU KaK HAyKH, OCO3HAHUA €€ posii B (JOPMUPOBAHUU PAIIUOHATIHLHOTO
HAyYHOTO MBIIUIECHUS, CO3/IaHUU IEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YEIOBEKa, B MO3HAHUU MPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;



yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUH JJIsi COBPEMEHHON UMBWIM3alUU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTU M BaKHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepHallbHOM KYJIbTYpBI,
peleHNH TI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YENIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOM M PKOJOTMYECKOW 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICYEHUHN YCIOBUN YCHEIIHOTO
TpyZa ¥ 3KOJIOTHYECKH KOM(OPTHOH JKNU3HU KaXKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB IIO3HAHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh INOJydaeMble 3HAHMS JJIs aHaldu3a U OOBSCHEHUS
SIBJIGHUH OKpPY)KAIOLEro MUpa U IMPOUCXOIAIIMX B HEM HM3MEHEHMH, yMEHUs JejaTh O0OOCHOBAaHHBIE
3aKIIOYEHUSI HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C IENIBI0 MOJYYSHHS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO MHCIIOJIb30BaTh XUMHUYECKHE 3HAHMS JJs peuieHus npodiemM B
peaNIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY O0Opa3oBaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPhecCHOHATBHON e TENTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIE Pe3yJbTaThl OCBOCHHUS YUEOHOTO TpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETrO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JUIS  (OPMHPOBAHUS  MHPOBO33PCHHS  OOYJAIOMIMXCS  MEXIUCIUTUITMHAPHBIC
(MexmpeaMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOUIMe IEeJOCTHOCTh HAyYHOW KapTUHBI MUpA U
crenu(puKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SBJICHUE, TPOLECC, CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHble JAeWCTBUA (IIO3HABATENIbHbIE, KOMMYHUKAaTUBHBIC, PETYISTHUBHbBIE),
obecneunBaromue (GopmupoBaHue (YHKIMOHAJIBHOW TPAMOTHOCTH W COLUUAIBHOW KOMIIETEHIUU
00yJaroIMXcs;

CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEeXAUCLIUIITUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMSI U YHUBEPCAJIbHbIE y4eOHbIE IEMCTBHS B MO3HABATEIbHOW U COIMAILHOM
MIPaKTHKE.

MertanpeaMmeTHble  pe3yapTaThl  OTPa)KalOT  OBJAJEHHWE  YHHMBEPCAIbHBIMU  Y4€OHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eliCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEENATh IeNIU ACITeTbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
PE3yNbTaThI JEATEILHOCTH C MMOCTABIEHHBIMHU 1IEISIMU;

MCI0JIb30BaTh MPU OCBOCHUM 3HAHHI MPHUEMBI JOTHYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIE
MPU3HAKUA TIOHATUN M yCTAaHABJIMBATh MX B3aWMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIINE MOHATUS IS
00BsICHEHUS OTACNBHBIX ()AKTOB U SBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUN BEIIECTB U XUMHYECKUX PEaKIInid;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, TIO0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH BBIBOJBI H
3aKITIOUEHUST;



MPUMEHSTHh B TPOIECCE TO3HAHUS, UCIOJIB3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBEIBATE MOJICIBHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CHMBOJI) DJIEMEHTA, XMMHYECKast
dbopmMyra, ypaBHEHUE XUMHYECKON PEAKIIUU — MPU PEIICHUN YUEOHBIX MTO3HABATEIILHBIX U MPAKTUICCKUX
3a/a4, MPUMCHITh Ha3BaHHBIC MOJICIBbHBIC MPEACTABICHUS JJs BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUICCKUX PEAKIIHM.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYCCKUX PCAKITHIA;

(dbopMyITUpOBaTh IS U 3a/1a4l UCCIICIOBAHUS, MCIIOIh30BaTh MOCTABICHHBIC U CAMOCTOSITEIHLHO
chOpMyITUPOBAHHBIE BOMPOCH B KayecTBE HWHCTPYMEHTA IO3HAHUS W OCHOBBI Ui (POPMUPOBAHUS
TUTIOTE3bI TI0 TPOBEPKE MIPABMIIEHOCTH BBICKA3BIBAEMBIX CYXJICHUN;

BIIQJICTh ~ HaBBIKAMHU  CaMOCTOSITCILHOTO  TUIAHUPOBAHWUS W TIPOBEACHUS  YUYCHUYECCKHX
IKCMIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHUS HAONIOAAaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €T0 PE3YNIbTaT, (OPMYIUPOBATH 0OOOIIECHUS U BBIBOJBI OTHOCHTEILHO TOCTOBEPHOCTH
PE3yIbTATOB MCCIIEA0OBAHUS, COCTABIISATH 000CHOBAHHBINM OTYET O TIPOACTIaHHON padoTe;

MPUOOpPETaTh OMBIT YICHHUYECKOW HCCIICOBATEIILCKOH W TPOEKTHOW JIESATEIBHOCTH, MPOSBIISITH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS MPAKTHYCCKUX 3ajad,
MIPUMEHCHHIO PA3JIMYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCSA B Pa3IMYHBIX HMCTOYHHMKAX WH(OpMarmu (HAyIHO-TIOMYJSIpHAS JINTEPaTypa
XHUMHYECKOTO COJICpPKaHHMs, CIIPABOYHBIC IMOCOOUs, pecypchl MHTEepHETa), aHATH3UPOBATH WH(HOPMAITUIO
pa3IMYHBIX BUJOB W (OpPM TPEICTABICHHS, KPUTHYSCKH OICHUBATH ©€ JIOCTOBEPHOCTh W
HEMPOTUBOPECUYUBOCTB;

(dhopMyIUpOBaTh 3apPOCHl U MPUMEHSATh Pa3JIMYHbIC METOJbI IPU MOUCKE B O0TOOpE MH(OpMAIHH,
HE0OXO0IUMOM TS BBITIOJTHEHUS YIeOHBIX 337124 OTPEACIEHHOTO THIIA;

MPUOOpETaTh OMBIT  HWCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH |
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITCIIBHO BBIOMPATh ONTUMAIBHYIO (POPMY IIPEICTABICHUS HHPOPMAIUH (CXeMBbl, TpaduKH,
JMarpamMMbl, TaOJTUIBI, PUCYHKH H JIPYTHE);

HCII0JIb30BAaTh HAYUYHBIM S3BIK B KAYECTBE CPEICTBA NMPU pabOTe ¢ XMMHUYECKON HH(pOpMAaInei:
MPUMCHATh MEXIpeaMeTHbIe ((PH3MYeCKHe W MaTeMaTHYeCKHE) 3HAKHM W CHUMBOJIBL, (OPMYJIBI,
a0b0peBHUaTyphl, HOMEHKJIATYPY;

HCII0JIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1€HCTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)KJaeMOW TEeMbl B XOJ€ JHUAlIOra W/WIU JTUCKYCCHH,
BBICKa3bIBaTh HJCH, (POPMYIHUPOBATH CBOU IPEIUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS TMPEII0KCHHOM
3aJ1auH;

BBICTYIIaTh C MPE3CHTAIllMe pPEe3yJbTaTOB II03HABATEIBHOW JCATEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITCIIBHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJHCHHUM XHMHYECKOTO SKCICPHMEHTA,
MPaKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealu3alui y1eOHOTO MPOeKTa
1 (hopMynHpOBaTh BBIBOJIBI 10 Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUI MYTEM COTJIACOBAHUS TO3UIIMMA
B X0/JIe 00CYX/IeHUs U 0OMeHa MHEHHSIMH.

OBiageHHe YHHMBEPCAJIbHBIMH PEryJsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO MJIaHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENBHYIO ACITEIbHOCTD, OTPEACTsis
e€ Ienu W 3aJa4yd, KOHTPOJHPOBATh M MO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBATH IMpeajiaraeMblii
QITOPUTM JEHCTBUIM TpU BBIIOJHEHUU Y4YEOHBIX M HCCIIENOBATENBLCKUX 3a]ad, BBIOMpATh Haubolee



3¢ deKTUBHBINA CTOCO0 MX pENICHHUS C Y4ETOM IMOJyUYEHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKHX
peaKkuusx;
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIA XHMHHU B TIO3HAHWUU SIBJICHUW TIPHUPOJIBI, B (DOPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIHMOHAIbHOW I'PAMOTHOCTH, HEOOXOJUMOW ISl PEUICHUs MPaKTHUYECKUX 3agad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Ccpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWUM, KOTOpas BKIIOYAET: OCHOBOIOJATalolINe MOHSITUS
(XMMUYEeCKMII ~ 3JIEMEHT, aToM, OJJIEKTpOHHas  000JOYka aToMa, MOJIEKYJla,  BaJIEHTHOCTb,
AJIEKTPOOTPHUIATENILHOCTh, XUMHUECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM O0BEM, yriaepoJHbId ckeneT, (yHKIHMOHaJIbHAs TpYINa, paaukall,
U30MepHsi, U30MEPhl, TOMOJIOTHUECKUN PsA, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TcoepiKallne
COEJIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHBIE COCAUHEHUS); TEOPUH U
3aKOHBI (TEOpHUsI CTPOEHHUs OpraHmueckux BemecTB A. M. BytiepoBa, 3akOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMMHMH;, MUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B
OCHOBE TIOHMMaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUN, (PAKTOJOTUYECKHE CBEIEHUS O
CBOMCTBaX, COCTaBe, MOJTYYCHUH M OE30MaCHOM HCIOJIb30BAaHUM BaXXHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTH YEJIOBEKa;

cOpMHUPOBAHHOCTh YMEHHUHN BBIABIATH XapaKTE€pHbIe MPU3HAKU TOHATUHM, YCTaHABIMBATh HX
B3aMMOCBS3b, MHCIIOJI30BaTh COOTBETCTBYIOLIME TMOHSTHUS TIPU ONHUCAHUU COCTaBa, CTPOCHUS H
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;

chOpMUPOBAHHOCTh YMEHUH UCIOJB30BAaTh XHMHUYECKYI0 CHUMBOJIMKY JUIS  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOI) (GopMya OpPraHMYEeCKHX BEIIECTB H
YpaBHEHUH XHUMHYECKHX pEaKIMi, M3rOTaBIMBAaTh MOJEIH MOJIEKYJ] OpPraHHMYECKHUX BEIIEeCTB JUIf
WUTIOCTPAIMK UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOpMUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAIICKHOCTh U3YUEHHBIX OPraHNYEeCKHX BEIECTB
[0 UX COCTaBY U CTPOCHHUIO K OIpeIeIEHHOMY KJIaccy/TpyIe COeAMHEHU (YrIeBOIOPOAbI, KUCIOPOI U
a30TCOJIEpIKAINEe COCIMHEHUS, BBHICOKOMOJICKYJSPHbIE COEQUHEHMs), JaBaTb UM Ha3BaHUS IO
cucremaruueckoil Homenkiarype (IUPAC), a Taxke NpUBOAWUTH TpUBUAIbHBIC HA3BAHUS OTICIBHBIX
OpraHMYECKUX BEIIeCTB (ITWJEH, TMPOINUJICH, aleTUJIeH, OSTUICHIJHMKONb, TIULEpUH, (EeHo,
dbopmanpaerus, aneTanbAeruja, MypaBbUHAS KHCIOTa, YKCyCHas KHCIOTa, OJICMHOBAas KHCIOTA,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIUIIHH);

Cc(OPMHUPOBAHHOCTh YMEHMSI ONPEAETATh BUIbI XUMHUECKOM CBSA3U B OPraHUYECKUX COCTUHEHUSAX
(oMHApHbIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS PUMEHSITh MOJI0KEHUSI TEOPHH CTPOESHUS OPraHWYECKUX BEIIECTB A.
M. ByrnepoBa ansi 0OBsICHEHHs 3aBUCMMOCTH CBOMCTB BEILECTB OT HMX COCTAaBa M CTPOCHMS; 3aKOH
COXPAHEHHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTE€pHU30BaTh COCTaB, CTPOCHUE, (pU3MYecKHe M XUMHUYECKHE
CBOMCTBA TUIMMMYHBIX MPEJCTABUTENEH pa3INYHBIX KIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, STHIIEH,
NponuiieH, anerusieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH305, METaHO], 3TAHOJ, ATUJICHIJIUKOJb,



TIIMIEPUH, (EHOJI, aleTalbIerua, MypaBbHHAs M YKCYCHasi KUCJIOTHI, TJIOK03a, KpaxMal, LEeJUI03a,
AMUHOYKCYCHasi KHUCJIOTA), WUIIOCTPUPOBATh T'E€HETHYECKYIO0 CBS3b MEXKAY HHUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIHIA C UCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOJOPOTHOTO CHIPhS (HEPTH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI HMX TMEpPepadOTKH H TPAKTUYECKOE TPUMEHEHUE NPOJAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 10 XUMHUYECCKHM YypaBHEHUSM (MacCChI,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH 10 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIESCTB WIH MPOIYKTOB PEAKIUH);

cOPMHUPOBAHHOCTh YMEHUUW BJIAJICTh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAY4IHOTO
MO3HAHUS, WCIOJIb3YEMBIX B XUMHUHU TPU HM3YyYCHUH BEIICCTB W XUMUYCCKUX SBICHUH (HAOIIOICHUE,
U3MEpEHUe, SKCIEPUMEHT, MOJCIUPOBAHNE), WCIIOIL30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS JUIS
NPUHATHS PEIICHWH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOaTh TpaBWIa TMOJIb30BAHMUS XUMHYECKOW TIOCYIOM U
a0opaTOpHBIM O0OpPYIOBAaHWEM, a TakKXKe TpaBHJIa OOpalleHHs] C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHHUH TIAHUPOBATH U BBIITOJHATh XUMHUYCCKHN SKCIIEPUMEHT (TIPEB paleHus
OpPraHWYECKUX BEIIECTB MPU HATPEBAHWH, MOJIydCHUE ATHIICHA M M3yYCHHE €r0 CBOWCTB, KAYECTBCHHBIC
pEeaKIuu OpPraHUYEeCKUX BEIISCTB, JACHATYpaIus OCIKOB IMPH HArpeBaHUM, IIBETHBIC PEAKIUU OCIIKOB) B
COOTBETCTBUH C TMPaBUJIAMU TEXHUKH O€30MMaCHOCTH TpU OOpaIeHHH C BEIIECTBAMU M J1TA0OPATOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3y/IbTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUHM  KPUTHUECKH aHAJM3UPOBATh XMMHUYECKYI0  HH(OpMAIHUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopManyu, IHTepHET U ApYrux);

chOopMUPOBAHHOCTh YMEHHUH COOIONATH MpaBUiia DKOJOTHYECKH IEIeCO00pa3HOr0 MOBEICHUS B
ObITY U TPYIOBOM JIEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPY)KAIOLIEH MPUPOAHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MbI ONPEACTIEHHBIX OPraHHUYECKUX
BEIECTB, MOoHWMMAas cMmbicn mokazatens [I/IK, mnoscHaTe Ha mnpuMmepax crnocoObl yMEHbBIICHUS U
MpeI0OTBPAILEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIg 00Y4YarOIIUXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTAMHU 3/I0POBbS: YMEHUE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CIIA0OBUAAIIMX OOYYalOMIMXCSA: YMEHHUE HCIOJIb30BaTh pPelbeHO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu xumudeckux GopMyiL.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O01as 1 HeopraHu4eckasi XUMUSD OTPaXKakoT:

cOpPMUPOBAHHOCTh TPEJACTABICHUNA: O XUMHUYECKOM COCTaBISIONICH eCTECTBEHHO-HAyuYHOM
KapTUHBI MUPA, POJIM XUMHU B TIO3HAHUU SIBICHUN MPUPOJIBI, B (DOPMUPOBAHUU MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (YHKIMOHATHHOW TI'PAMOTHOCTH, HEOOXOIMMOW ISl PEUIeHUS MPaKTHYEeCKUX 3aaad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOJTHON CPEE;

BJIaJICHUE CHUCTEMOW XMMHUUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIIME MOHSATHUS
(XMMHYECKHUI JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJEHTHOCTb, 3JEKTPOOTPUIATENLHOCTh, CTENEHb OKHCICHHS, XUMUYECKas CBSI3b
(KoBasieHTHAsl, MIOHHASA, METAJLTUYECKas, BOJOPOHAS), KPUCTAJUIMYECKAsT PEIIETKA, TUIBI XUMUYECKHX



peaKkluii, pacTBOpP, BJIEKTPOJUTHI, HEIICKTPOJUTHI, SJIEKTPOIUTHYECKAs IUCCOLUALUS, OKUCIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOHN peaKiK, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
3NEKTPOJIUTUYECKOHN JuccolHaluy, nepuoanueckui 3akon . M. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHH MPU XUMHUUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUECKUE 3HAHUS, JICKAIlMEe B OCHOBE TMOHMMAHMS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYCCKUX SIBJICHUH, (DAKTOJIOTMYECKIE CBEACHHUS O CBOMCTBAX, COCTABE,
MOJIyYeHUU © OC30TAaCHOM HCIIOJIb30BAHMHM BAKHCUIIUX HEOPraHWMYECKUX BEHIECTB B OBITY U
MPAKTUYECKOM JIeATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh yYMEHUI BBISBIIATh XapaKTEepPHBbIC NMPU3HAKH TOHSATUH, YCTAaHABIUBATH WX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHSITHS MPU ONMUCAHUM HEOPTaHUYECKUX BEIIECTB M UX
IIpEBpAIICHUN;

chOpMUPOBAaHHOCTh YMEHUM HMCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBIICHUS (HOPMYI
BEIIECTB M YpPaBHEHMH XHMHUYECKMX peaknuid, cucremarudeckyro ©HomeHknarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OT/EIHHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIN Ta3, YIJIEKUCIbIN Ta3, aMMHUaK,
raméHasi U3BeCTh, HeTalEHast U3BECTh, MUThEBAs COJA, MUPUT U APYTHUEC);

chOpMUPOBAHHOCTh YMEHUW ONPENEsATh BaJECHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX
JJIEMEHTOB B COCAMHEHHUSX PA3JIUYHOTO COCTaBa, BHWJ XUMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS,
MeTaJUTMYecKasi, BOJOPOAHAS) B COSAMHEHUSAX, THIT KPUCTAUIMUECKON PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIGKYJISIpHAsi, WOHHAs, METAUIMYECKas), XapaKTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHWYECKUX COCANHEHHUI;

chOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKHX BEIIECTB IO MX
COCTaBY K OMNpeAeNEHHOMY KJAcCy/TpylIe COeIWHEHUN (IPOCThIe BEIIECTBA — METAIBI U HEMETalIbl,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOThI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

chOopMUPOBAHHOCTh YMEHUW pPaCKphIBaTh CMBICT Tepuoauyeckoro 3akoHa [I. M. MennaeneeBa u
J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
aneMeHToB 1-4 mnepuonoB Ilepumogmyeckoil cucrteMbl xumudeckux siaemeHToB Jl. M. Menneneena,
UCIIOJIB3Ysl TMOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHMTANIN», «IHEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU HW3MEHEHHUS! CBOMCTB XMMHUYECKHX JJIEMEHTOB M HMX COCAMHEHMH MO MepuojaM H
rpynmnam Ilepuoanyueckoit cucrembl xuMuueckux 3mementoB . . Menaeneena;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKHX BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHHE T'€HETHUYECKOMW CBS3U
MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C IOMOIIbIO YPAaBHEHHIl COOTBETCTBYIOUIUX XUMHUYECKHUX
peaxkuui;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATH XMMHUECKHUE PEAKIIUU TI0 Pa3InYHbIM MPU3HAKAM
(duciny ¥ cocTaBy pearupyrolluX BeLIECTB, TEIoBoMy 3G (deKTy peakuuu, HU3MEHEHHIO CTEHeHeu
OKHCJICHUS AJIEMEHTOB, 00OpPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUW COCTAaBJISITh YpPaBHEHHS PEAKIUil pa3lIMYHBbIX THUIOB, TMOJHBIE WU
COKpaIIE¢HHbIE YpaBHEHHS peaklUii MOHHOTO OOMEHA, YUUTHIBAS YCJIOBHSI, MPH KOTOPHIX ITH PEAKIUU
UIYT 10 KOHIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJWTH PEAKIUU, MOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIIHii;



c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOHW pEaKkIuu OT
pa3nuYHBIX (AKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHs] B 3aBUCHMOCTH OT BHEIITHETO
BozaeiictBus (nmpunuun Jle llarense);

cOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAIlIMe B OCHOBE
MIPOMBIILIJICHHOTO TMOJYYeHHs] CEPHOM KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEICTaBICHUMN
00 00IIMX HAYIHBIX MPUHIIUIIAX U IKOJIOTHICCKUX MPOOIEeMaX XUMHUYECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJINUTH BEIYUCIICHHS C HCIIOJIH30BAHUEM MTOHITHS «MACcCOBast JIOJIS
BEI[ECTBA B PACTBOPE», 0OBEMHBIX OTHONICHHUH T'a30B IPH XUMUYCCKUX PEAKIIUIX, MACChl BEIICCTBA WIIH
00BbEMa Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJHOTO M3 yYacTBYIOIIMX B
peaKiuu BEILIECTB, TEIUIOBOro 3(@eKkTa peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIPEBPAIICHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh YMEHHUN COOJIOJaTh TIpaBWjIa TOJIb30BAHUS XHMHUUYECKOM TMOCYIOH W
abopaTOpHBIM 00OpPYIOBAaHMEM, a TaKKe MpaBHiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITOJHITh XUMHYCCKHNA dKCIIEPUMEHT (Pa3JIosKeHUE
MepoKcHIa BOJOPOJa B MPUCYTCTBUU KaTajau3aTopa, OINpeAeseHHEe CpeAbl PAacTBOPOB BELIECTB C
MTOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIHMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIy, peaKkIiu HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIUK Ha CynbdaT-, KapOoHAT- ¥ XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, pelIeHre dKCIEPUMEHTAIbHBIX 3a/1ad 1mo TeMam «Metamibe» u «Hemertamib») B
COOTBETCTBUH C TMpaBUJIAMU TEXHUKH OE30MMaCHOCTH TPHU OOpalleHUH C BEIIECTBAMU U JaOOPaTOPHBIM
000pyI0BaHUEM, TIPEACTABISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (DOpME 3alncu ypaBHEHHI
COOTBETCTBYIOIIUX peakiuil u GopMyIupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUHM  KPUTHUECKH  aHAJU3UPOBATh XMMHUYECKYI0  HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIO/IATh MpaBUJIa IKOJOTHYECKU I1€7IeCO00pPa3HOTO TOBEACHUS B
OBITY U TPYIOBOM NEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBBS U OKpPY)KAIOLIEH MPUPOAHOMN
Cpelbl, 0CO3HABATh OMACHOCTh BO3JEMCTBHS Ha >KHMBBIE OPraHU3Mbl OMPEIENEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHaTe Ha mnpumepax crnocoObl yMEHBLIEHUS W MPEIOTBPALECHUS HX
BpPEJHOTO BO3/JICHCTBUS HA OPTraHU3M YeJIOBEKa;

Ui 00Y4YarOIIUXCsl C OFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIETIBIX M CJIA0OBUAAIIMX OOy4aroUIMXcs: YMEHHE HCIOJb30BaTh pPeNbe(HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoprrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI pecypest

1 Ilpenver opramiriecioit Xumu, €€ 1 https://lesson.edu.ru/04/10
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX

2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
OpPraHUYECKUX BEIIECTB.

3 Homenknarypa (cucremMarnueckasi) u 1 https://lesson.edu.ru/04/10
TPUBHAJIbHbBIE Ha3BAHUS
OpPraHUYECKUX BEIIECTB

4 ANKaHbI: COCTanH CTpocHHue, 1 https://lesson.edu.ru/04/10
TOMOJIOTHYECKUH psif

5 MertaH u 3TaH — OpocTeuIme 1
IIPEJICTaBUTENN AJIKAHOB

5 AJIKEHBI: COCTaB U CTPOEHHUE, 1
CBOMCTBA

7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1
MPEJICTaBUTENN AIKEHOB
[Ipaktuyeckas pabora Ne 1.

8 «[lony4yeHne sTHIIEHA U U3YYEHHE €TO 1 1

CBOWCTBY




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

https://lesson.edu.ru/04/10

10

AJIKHUHBI: cOCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSIL.
AneruiieH — npocTtermunit
MIPEJICTAaBUTENb ATKHHOB

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON peaKIuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

https://lesson.edu.ru/04/10

13

['eneTnveckas CBsI3b YIIeBOIOPOIOB,
MPUHAUISKANUX K PA3THIHBIM
KjaccaM

https://lesson.edu.ru/04/10

14

[IpupoHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: TPUPOIHBIH ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKH

https://lesson.edu.ru/04/10

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ nmepepaboTKu

16

KonTtponsHas pabota no pasaeny
«YTIIeBOJIOPOIBI»

17

Hpe}:[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:
MCTaHOJI 1 OTaHOJI. BO,Z[OpO,[[HaH CBA3b

https://lesson.edu.ru/04/10

18

MHoroaToMHEIE CIINPTHI:
OTUJICHTJIMKOJIb U TJIMLHCPUH

https://lesson.edu.ru/04/10




19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyeckre 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

https://lesson.edu.ru/04/10

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerng. AueTtod

21

OaHOOCHOBHBIE MPE/ENIbHBIE
Kap6OHOBI)Ie KHCJIOTBI: MypaBbUHAasA U
yYKCYCHas

https://lesson.edu.ru/04/10

22

[IpakTnueckas padora Ne 2.
«CBONiCTBa pacTBOpa YKCYCHOMU
KHUCITIOTBI»

23

CreaprHOBas M OJICMHOBAs KUCIIOTHI,
KaK MpEACTABUTEIN BBICIIUX
KapOOHOBBIX KHCIIOT

https://lesson.edu.ru/04/10

24

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ uapouns
CJIOXHBIX 3(UpOB

https://lesson.edu.ru/04/10

26

Kupsl: runpoan3, NpuMeHeHue,
OuoJOruYecKas poJib KUPOB

27

VYrneBospl: cocTaB, Kiaccuukarius.
Bakueiime npeacraBuTeny:
TIII0K03a, PPyKTO3a, caxapos3a

https://lesson.edu.ru/04/10

28

KanMaJ'I n OCJIIK0JIO3a KaK
MMPUPOAHBIC ITOJIUMEPBI

https://lesson.edu.ru/04/10

29

KonTponpHas pabota no pazaeny
«Kucnopoxaconepxkamiye




OpPraHn4eCKUC COCAUHCHU

30 AMMWHBI: METHJIAMHUH U aHWJINH 1 https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(POTEpPHBIC

31 OpPraHWYECKUE COCTUHEHUS, HX 1
Oounosiornueckoe 3Hauenue. Ilentuapl

32 benku xak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCMHCHHSI

33 OCHOBHBIE IOHSATHS XUMHUU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchl, KayqyKH, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonrtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

https://lesson.edu.ru/04/11

[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHUIECKUX
anemeHToB J[. . MenaeneeBa, ux CBSI3b
C COBPEMEHHOU TeOpHEl CTpOEHUS
aTOMOB

https://lesson.edu.ru/04/11

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB [[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH

Crpoenue BellecTBa. XUMUYECKast
CBsI3b, €€ BHUJIBI; MEXaHHU3MBI
00pazoBaHuUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://lesson.edu.ru/04/11

BaneHTHOCTE.
DIIEKTPOOTPUIIATEILHOCTh. CTENEHb
OKHCIIeHUs. BemecTsa MOJIEKYIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

https://lesson.edu.ru/04/11

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacTBOPBLI.




MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.
I'eneTnueckas cBsi3b HEOPraHMYECKUX
BEIIIECTB, PA3IMYHbIX KJIACCOB

https://lesson.edu.ru/04/11

Knaccugukanus XuMHIECKIX peakuit
B HEOPTaHMYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS SDHEPTUHN TTPU
XUMHUYECKUX PEAKIUAX

https://lesson.edu.ru/04/11

Cxkopocts peaknun. OOpaTumMbIe
peakuuu. XuMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padota Ne 1. «Bnusiaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakinu HOHHOTO
oOMmeHa. ['maposu3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

https://lesson.edu.ru/04/11

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB COJIei

13

KonTtponpHas pabota no pazaeny
«TeopeTndyeckre OCHOBBI XUMHUM»

14

MeTaHHLI, HX ITIOJIOXKCHHUE B
Hepnozmqecxoﬁ CUCTEMEC XUMHUYCCKUX

https://lesson.edu.ru/04/11




anemeHTOB J[. . MeneneeBa u
O0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
(u3HUYecKre CBOMCTBA METAILIOB

15

CruiaBbl METAJIOB.
DNEKTPOXUMHUYECKUN Psijl HANlPSDKEHUN
METaJUIOB

https://lesson.edu.ru/04/11

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATPUH, KaJTui, KaablUH,
MarHuii, aTlOMUHUI) U UX COETMHEHUN

https://lesson.edu.ru/04/11

17

XHWMHYECKHE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUI

18

XuMHdecKre CBOMCTBA IMHKA, JKeje3a U
HX COCTMHCHUI

19

[IpakTrueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMeE
«Metamib»"

20

HemeTtamnel, X MOJI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/11

21

dusnyeckue CBONCTBa HEMETAILIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMeEpe
KHCIIOpoa, cepsl, hochopa u
yriaepoja)

https://lesson.edu.ru/04/11

22

XHUMHUYECKUE CBOWCTBA IraJlOT€HOB, CEPhI
U UX COeIUHEHUN

23

XuMHYeCcKHe CBOMCTBA a30Ta, pocopa
U UX COCIMHEHUIN




24

XUMHUYECKUE CBOMCTBA yriepoja,
KPEMHUS U UX COCTUHEHUI

25

[IpuMeHeHne Ba)KHENIIUX HEMETAIOB
U UX COCIMHEHUU

https://lesson.edu.ru/04/11

26

O000111IeHNEe B CHCTEMAaTH3aLUs 3HAHUI
no teMe «Hemetaminy. Berancnenus
110 YPaBHEHUSIM XUMHUYECKUX PEaKIuid 1
TEPMOXHUMHUYECKUE PACUETHI

27

[IpakTnueckas padota Ne 3. «Pemienue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KonTtponsHas pabota no temam
«MeTamb» u
«HemeTtamneiy/Beepoccuiickas
poBepoyHasi padbora

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHu4eCcKrue OCHOBAHUS

https://lesson.edu.ru/04/11

30

AmboTepHbIe HEOpraHU4eCKHUe U
OpraHUYEeCKUEe COCIMHEHHUS.
I'enernyeckas cBsI3b HEOPraHMYECKUX U
OpPraHHYECKUX BEIECTB

https://lesson.edu.ru/04/11

31

Ponp xuMuu B o0ecIieueHuN
9KOJIOTUYECKOU, JHEPIreTHUCCKON 1
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUHU
MEIULIMHBI

32

[IpencraBnenus 06 oOMMX HAYUHBIX
MPUHLUIAX TPOMBIIIIECHHOTO




MMOJIYYCHHA BaXXHEHUIITIX BCIICCTB

33 UenoBek B MUpPE BEIIIECTB U MATEPUAIOB 1 https://lesson.edu.ru/04/11
34 XuMHS ¥ 3I0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
» Xumus, 10 kmace/ I'abpuensia O.C., Octpoymos U.I'., CragkoB C.A. AKITHOHEPHOE 0OIIECTBO

«M3narenscTBO «lIpocBemenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11
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