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HOACHUTEJIbBHAA 3AIINCKA

[IporpaMmma Mo XWMHHM Ha YpPOBHE cpemHero oOmiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
@enepanum», TpeOOBaHU K pe3ylbTaTaM OCBOCHHA  (eaepanbHOl  00pa3oBaTeNbHON
nporpaMmsl cpegHero oodmero oopazosanus (POII COO), npeacraBineHHbIXx B DenepanbHOM
rocygapctBeHHOM oOpaszoBatenbHoM ctangapte COO, c¢ yuérom Konuenuuu mnpenoiaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opranusanusax Poccuiickorr ®enepanmm,
peayIn3yoUuMX OCHOBHbIE 00pa3oBaTelbHbIE IPOTPAMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTteruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbcta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MNporpaMMbl IO XHUMHH, K OIpeAeiIeHHIo oOIIe
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IeNiel, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BHIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHMe, TOJIy4aeMO€ BBITYCKHMKaMH  0011e00pa3oBaTesIbHOM
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4YacThbl0 HUX oOpa3oBaHHOCTH. OHO  CIIYXKUT
3aBepUIAIOIMM STalloM peaju3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumuueckoe 00pazoBaHue 00y4aromMXcsi Ha YPOBHE CPETHETO
o0miero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpenMeTa «XUMUs», COJEPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MporpaMMe MO XUMHU C Y4€TOM cHeUu(UKH HAayKH XUMHH, €€
3HAa4€HHUs B MO3HAHUM MPUPOJIbl U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE ¢ yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEpPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK MIPAaeT 0cOOYyI0 poJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOM 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(GopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMsI B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOnEHCTBYST € JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHUs cTajia
HEOThEMJIEMON YaCThbl0 MHMPOBOI KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha pEeLIeHue INI0OANbHBIX MPOOJIeM YCTOHYHMBOIO pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B coorBercTBUM C OOMmMMHU LENIMU U NPUHLUMIAMH CpPEAHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3Y4€HUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocrapnsiomuMu  npeamera «XUMHS» SBISIIOTCS 0a3oBble Kypcbl — «OpraHundeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHuyeckod XxuMuu. PopMHUpOBaHHE AAHHOW CHUCTEMbI 3HAHHM
IpU HM3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO0 MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumusi» U «OO0Ias 1 HeopraHUIecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOIO MOJAX0Ja K W3YYCHHUIO
y4eOHOro Marepuajiia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYE€CKOM XUMHHM BEIIECTBA
paccMaTpuBaIOTCSl HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAWHCHHA. B Kypce OpraHMYecKOdl XUMHUU IOTYYaroT
pa3BuTHEe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEJICTABJICHHUS] O XUMUYCCKOU CBSI3M, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOUN pEaKIUH.

[Ton HOBBIM yriaom 3peHUsi B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
W3Y4YEHHBII Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKkTOJIOTHUECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyecKkass XuMus» 00ydarolUMCsl IPEJOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINM,
riy0Xe MOHATh HCTOPUYECKOE H3MEeHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromieit 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIIEH.

Ennnas cuctema 3HaHHM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMHUYECKUX PEAKIMSIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMu — COJEp)KaHUs, HMEKLIIUMU
KyJIbTYpOJOTHYECKAM W TIPUKIATHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PacKphIBalOT €€ poJib B TO3HABaTEIbLHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUJIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ ISl MOMOJIHEHUs] 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPHUMEHTAIBHBIX MCCIENOBATENBbCKUX 3a4ad. B nenom conepkanue
ydeOHOro npenMera « XMMUsS» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPraHUYECKOTO0 M OPraHMYeCKOTro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOieM, a Takke MpodiemM cOepexeHus
SHEPIreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B mnnane pemieHus 3aqad  BOCHHMTAHUS, Pa3BUTHS W COLMAIM3AIUH  OOYYarOLIUXCS
MPUHATBIE TPOrPAMMOM IO XMMHUHU HOJAXOJbl K OINPEAEICHUIO COJEpKaHUs U MOCTPOEHUs
npeaMeTra mpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCANBHBIX yUEOHBIX NEHCTBUH, MMEIOIIMX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOieM, MOrCcKa, aHaau3a U
00paboTkn uHGMOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOH U
HCCIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUHU XUMHUH.

B npaktuke npenogaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsl, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3y4yeHUs MpeaMeTa HaNpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO Tmpu3HaéTcs (OPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEITbHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOAMYECKOW TOYKM 3pEHUS TakKOM MOJIXOI K
ONIPENICTICHUIO LIeJIeH U3YUYECHUS TIPEIMETA SABJISIETCS] BIOJHE ONPABIaHHBIM.

CornacHO JAaHHOW TOYKE 3pEHUsl TJIABHBIMU ILEJIIMH M3YYEHHS TMpeaMmeTra «XHUMHs Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:

(hopMHUpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHUN KaK Ba)KHEWIEH COCTaBIISIONICH e€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOHM JEKaT KIIIOYEBBbIC MOHATHS, (PyHIaMEHTalIbHbBIC
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3aKOHBI W TEOPHH XUMHUH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE W TOHUMAHHE CYIIHOCTH
JOCTYIHBIX O00OOIICHUII MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOpPHEH HX
pPa3BHUTHS U CTAHOBJIICHUS;

dbopMHUpOBaHHE W paA3BUTHE TMPEICTABICHUA O HAYYHBIX METOJAX IIO3HAHHS BEIIECTB U
XUMHYECKUX PEAKIUH, HEOOXOMUMBIX ISl MPUOOPETEHUST YMEHUN OPHEHTUPOBATHCS B MHPE
BEIIECTB M XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TPHPOJC, B TPAKTHUECKON U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHHA W CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOJIONEHUEM U OOBSICHECHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOIIOICHIEM MTPaBUII O€301MacHOT0 OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTepPUCTHKA Ieed W 3a/1a4 U3YYeHUs MpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHECHA H CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH ITPUOPUTETAMH
B cHCTeMe cpenHero ooOmiero oOpazoBaHus. CerojgHs B NpENOJaBaHUW XUMHH B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUICCKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPUEHTHUPOBAHHOM Ha TMOATOTOBKY BBITYCKHHKA OOIIe00pa30BaTEeIbHON  OpraHH3alluy,
BIIQJICIONIEr0 HE HA0OpOM 3HaHUM, a (YHKIIMOHAIHHOW T'PAMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBa3m ¢ O3TUM TpW H3YYCHHH TMpeaMera «XHMHS» JOMHHHPYIONIEE 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIU U 3aJa4H, KaK:

amanranus  o0yJarImuXCSd K  YCIOBUSAM  JUHAMHYHO  PAa3BUBAIOIIETOCA  MHpa,
dbopMupOBaHNE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHHYECTBY, CAMOCTOSITCILHOMY TMPHUHATHIO TPaMOTHBIX pPEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CHTYAIlUIX, CBI3aHHBIX C BEIECTBAMH M UX IIPUMEHECHHUEM;

dbopmupoBaHre Yy OOYYAIOMIMXCA KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIHN ),
MMEIOLIUX YHUBEPCAIIbHOE 3HAYCHHE IJIs PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wWHOOpPMAIMK, HEOOXOTUMBIX JII TMPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAaKKe JJIS OLIEHKH C
MO3UIMI IKOJIOTUYECKOM 0€30M1acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPEy;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyuaronuxcs: CrIocOOHOCTH CaMOCTOSITENbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE NHPOPMAIIIOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U HAyYHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHHE U PA3BUTHE Yy 00YYAIOMIMXCS aCCOIMATUBHOIO M JIOTHUECKOTO MBIIIJICHHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarommxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAmpaBICHHOCTH
XUMHHM, €€ BaXHOW pOJIM B  pEIIEHUH TJI00AIbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONE30BAHNUS, TOMOJIHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpekKHOr0 OTHOIICHHWS K MPHUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ NMPUOOPETEHHS OIbITa MCIOJIHF30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKHUMH SIBICHUSMHU.

B yuebHoM muiane cpemnero oOmiero odpa3zoBaHus mpeaMeT «XuMus» 06a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee unCIO 4acoB, OTBEASHHBIX IS M3yYCHHs] XUMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero o6paszoBanus, cocrasiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henmenoo), B 11
kiacce — 34 yaca (1 yac B Heziento).

COJEP)KAHUE OBYYEHUA
10 KUIIACC



OPTAHUYECKASA XUMUSA
TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

IIpeqmer opraHu4ecko XuUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTHE W  3HAYCHUE
B II0JIyYEHUH HOBBIX BEILIECTB U MaTepHajoB. TeopHus CTPOCHUs OpPraHUYECKUX COCAMHEHUN A.
M. ByrnepoBa, €€ oCHOBHbIC TOJOXeHUS. CTPYKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
I'omounorust, u3omepus. XuMHueckas CBSI3b B OPraHUYECKUX COCAUHEHMUSIX — OJUHApHBIE U
KpaTHbIE CBS3H.

[IpencraBnenne o KIacCUpUKAINKA OPraHUIECKUX BemlecTB. HoMeHKaTypa opraHu4ecKkux
COEMHEHUHN (cucTemMaTuyeckas) M TpHUBHAJIbHBIE Ha3BaHMsS BAXKHEHIIMX IpeACTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUYEHMs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJI
OpraHMYeCKHUX BELIECTB, HaOJIOEHUEe M OMNHCAHHME JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTHYECKMH pPsA. MeTraH M 3TaH — NpocTennine
MIPE/ICTAaBUTENIN AaJIKaHOB: (PU3MUECKHEe M XUMHUYECKHE CBOWCTBA (pEakuMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOIYYEeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKNN psAZ. DTUJIEH U MPONWIEH — IMPOCTEHIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHE U XUMHUUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlM{, OKHCIEHUS U MOJIUMEPU3aLIiN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHA psAl. AICTHICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (DU3NIECKUE M XUMUUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHUE U TPUMEHEHHE.

Apensl. beHzois: cocraB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJydeHHE U MpUMEHEeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2ani02eHUpO8anus U HUMpOBAaHUs), NoayYeHue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTMyeckass  CBA3b  MEXAY  YIVIEBOJOPOAAMH,
MIPUHAUICKALMMH K pa3JInuHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKH YIIIeBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HE(TSIHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl niepepabOTKH HEPTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadUTHUECKUi), mupoin3. [IpoaykTel nepepaboTku HEPTHU, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUs] BELIECTB U WX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lamMu MmiacTMacc, KayaykoB U pe3uHbl, koJulekuuu «HepTtb» u «Yromnb», MOJaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB W TaJIOT€HOMPOU3BOJHBIX, MPOBEICHUE MPAKTUYECKONH pPabOThI:
MOJIYy4YEHHUE 3TUIICEHA U U3yYEHUE €r0 CBOUCTB.

Pacué€rnbie 3aauu.

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBA WJIM TNPOJAYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MJIM IPOJTYKTOB PEAKLIUH).

Kucaopoaconepxamme oprannyeckue coeAHHEHUs

[IpenensHble OAHOATOMHBIE CHHPTHI. METaHON W 3TAaHOJ: CTpOeHHe, (U3NYEecKHe WU
XMUMHYECKHUE CBOWCTBA (PEakIMU C aKTUBHBIMU METajllaMHd, TaJIOT€HOBOJOPOJAMH, TOPEHUE),
puMeHeHne. BoaopoiHble CBA3M MEXIy MOJIEKYJIaMHu cupToB. JlelicTBHE METaHOJIa U dTaHOJIa
Ha OpraHM3M YeJIOBEKa.

MHOroaToMHble CHOUPTHL. ODTWICHTTUKOIb M TJIHMIEPUH: CTpoeHHe, (usznyeckue u
XMUMHYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MICTIOYHBIMHI METAJUIAMU, KaUeCTBEHHAS PEaKIIHsI Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBUe Ha opraHu3M uejoBeka. l[IpuMeHeHHe TiulepuHa U
STUJICHTJIUKOJISL.




@eHOoJI: CTPOEHHE MOJICKYJbl, (PU3MUYECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpnerunbl M kemoHwvl. DopManblaeTui, aneTalIbJICTU]: CTPOCHUE, (QU3HUECKHe H
XMMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeZeTbHBIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHasi KHUCIIOTHI:
CTpoeHue, PU3NICCKIEC U XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIINE /T KJIacca KUCIIOT, PEAKITHS
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE NCUCTBHE.

Crnoxnble 3GUpHl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. ' MIApONIU3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBojpl: cocTaB, KiacCuPpUKaIUs yriieBoJA0B (MOHO-, TU- U TIoJMcaxapuibl). ['moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbI, (U3NYECKHE U XMMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcunom Meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOXEHHE TJIOKO3bI), HAXOXJIECHHE B MPHUPOJIE,
npuMeHeHue, ouosiornueckast poib. orocuntes. ®pykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmronosa kak npupojHble noaumepbl. CTpoeHre Kpaxmaia U IeJITH0I03bI.
du3nueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUs C HOJIOM).

OKCclIepUMEHTAIbHBIE METOJbl W3YUYCHHs BEIIECTB M WX MPEBpAICHWH: MPOBEICHHE,
HaOJIO/ICHUEe W ONHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAueCTBEHHBIC
peakiuu OJHOATOMHBIX CIHUPTOB (OKHUcIeHHe d3TaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3auMmojelcTBue rinuepuHa ¢ ruapokcuaoM meau(Il)), anpnerunoB (okucieHue
aMMHadHBIM pacTBopoM okcuaa cepebdpa(l) m ruapoxkcummom wmenu(Il), B3ammoneiicTBue
Kpaxmaja C HOJIOM), MPOBEJICHWE TMPAKTHUYECKOW paldOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

PacuérHble 3a1aum.

Borunicnenuss mo ypaBHEHHMIO XUMUYECKOW peakuuu (Maccel, 00BEMaA, KOJIMYECTBA
HCXOJHOTO BEIIecTBa WJIM NPOAYKTAa pEakUWU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHndeckiue CoeqMHEHMUS.

AMUHOKHUCIIOTHI KaK aMmpoTepHbIe OpraHnyeckue coequHeHus. PU3nyecKue 1 XuMU4YecKue
CBOMCTBAa aMUHOKHCIOT (Ha MpuUMepe IMIKMHA). buonorunueckoe 3HaYeHHE aAMHHOKHCIOT.
IlenTnael.

benku kak mpuUpoJIHBIE BBICOKOMOJEKYISIpHbIE coeauHenus. [lepBuuHas, BTOpuUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB: THUIPOJH3, [eHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB U WX MpEBpallleHuil: HaONroJeHue U
OTHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OENKOB IMpU HArpeBaHUH, LIBETHBIC
peakiuu OeIKOB.

BrbicokomoJieKkyJIsipHbIe COeTMHEeHH s

OCHOBHBIE TOHSATHS XUMHHU BBICOKOMOJIEKYJISPHBIX COEIUHEHHUH: MOHOMEp, IMOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEpU3alluU, CPeAHsAs MOJIeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEpHU3aLus U MOJTUKOHICHC AL,

OKcIepUMEHTAIbHbIE METOJIbl U3YUYCHHs BEIIECTB M UX NPEBPALCHUN: 03HAKOMJICHHE C
o0Opa31aMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

MeXInpeIMeTHbIE CBA3H.

Peanuzanus MeXNpeaAMETHBIX CBs3eH NMPH M3y4yeHHHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHATHUH, SABJISIOIIUXCS CUCTEMHBIMHU JJIS1 OT/AETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.




OOmire ecTecTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHME, HAaydyHBIH (DakT, THIOTe3a, 3aKOH,
TEOpHs, aHaIW3, CUHTE3, KIAcCCH(PUKALUs, TMEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
SKCHEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: Matepusi, SHEPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPTE€TUUECKUI YPOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: kinerka, opranum3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemecTBa (OCIKH, yrIIeBOAbI, JKUPHI, (HEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nuiieBble NPOAYKThl, OCHOBbI PallMOHAIIBHOTO IUTAHUS, MOIOILIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE NpenapaThl, MAaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

TeopeTrudeckne 0CHOBbI XMMHHU

XUMHYECKUN JJIeMEHT. ATOM. Sapo aroma, H30TOIBI. DJEKTPOHHAs 000J0YKa.
DHepreTUyecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrmpeiesieHus JIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JEMEHTOB TIEPBBIX UETHIPEX TEPHOIOB.
DneKkTpoHHass KOH(PHUTypaIusi aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTeMa XHMHYECKUX dieMeHTOB [l
N. MenneneeBa. CBsi3b MEpUOTUYECKOTO 3aKkoHa W [lepmoanyueckoi CHCTEMBI XUMUYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHMSI ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MTPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U TieproaM. 3Ha4eHHUE TTePUOIUUECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBsA3b. BHIB XMUMHYECKOW CBs3U (KOBAJICHTHAs
HETIOJISIpHAsl W TIOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJICHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBLHOCTh. CTeneHb OKuceHus. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYIIPHOTO W HEMOJIEKYJSPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTBA. THIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIISCTB OT THIIA
KPUCTAJUTMYECKOUN PEIETKH.

[Tonsatue o nucrepcHbIX cucteMax. VICTHHHBIC M KOJUIOMIHBIC pacTBOpPBL. MaccoBast 10Jis
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmvyeckux coeauHeHuid. HomeHkimaTtypa HEOpPraHHMYECKHX
BellecTB. ['eHeTHYecKkas CBsI3b HEOPraHWYECKHX BEIECTB, INMPUHAIICKANIUX K Pa3TUIHBIM
KJIaccam.

Xumuueckas peakiusa. Knaccupukanuss XUMHYECKHX PEaKIUid B HEOPraHWYCCKON H
OpraHUYECKOW XMMHH. 3aKOH COXPaHEHUS MACChl BEIECTB, 3aKOH COXPAHCHHS W MPEBpaICHUS
SHEPTHUH NMPU XUMHUYECKUX PEAKIIHIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTUMBIE pEaKIIUH.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [lartense.

DnexTponuTHueckas aucconuanus. CunpHble U cialbble d1MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJIOUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILICHUN: JEMOHCTpPALIMS
tabnun «[lepuonuueckas cuctema xumudeckux snemeHToB [[. WM. MenpaeneeBa», u3ydeHue
MoeaeH KPUCTAJUTMYECKUX PEHETOK, HaO0JII0ICHHE
Y OTIMCAaHHE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHe MEePOKCHIa BOAOPOIa B
MPUCYTCTBUU  KaTajlu3aTopa, ONpEIEIeHUE Cpelpl pPacTBOPOB BEIIECTB C  MOMOIIBIO




YHUBEPCAJIBHOTO MHAWKATOpA, PEaKIMH MOHHOTO OOMEHa), MPOBEACHNE MPAKTUYECKON paboTHI
«BrusiHue pa3mMyHBIX GAKTOPOB HA CKOPOCTh XUMUYECKOUN PeaKIIum.

PacuérHble 3a1auu.

Pacuérel 10 ypaBHEHHUAM XMMHYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacuéThl ¢ UCII0JIb30BAHUEM NOHSTHS «MAaccoBas J0JIs BEIIECTBAY.

Heoprannueckasi xumust

Hemerannel. [lonoxxenune Hemetaios B [leproauueckoii cucteMe XUMUYECKUX 3JIEMEHTOB
. W. MenneneeBa U 0COOCHHOCTH CTpOCHHsI aToMOB. (DH3MYECKHE CBOWCTBA HEMETAJUIOB.
AmoTponus HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEWIIMX HEMETAIOB (TaJIOTEHOB, cephl, a3ota, (ocdopa,
yriaepoja U KpEMHHMsI) U UX COEUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IprMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxkenue MetaiuioB B [lepuoauyeckoil cucteMe XMMUYECKUX 3JeMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000J04YeK aTOMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTaiyioB. CIlaBbl METAIOB. DJIEKTPOXUMUYECKUM Pl HaNpsDKEHUN
METaJJIOB.

XWMHUYECKHUE CBOMCTBA BAXHEHUIIMX META/UIOB (HATPHUM, KallWid, KaJbllMi, MarHHM,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue criocoObl Noay4eHus MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIC METOJbl M3YYCHHs BEIIECTB M WX TPEBPAIICHUN: HN3yUYCHHE
KoJuleKiuu «MeTaibl U CIUIaBbl», 00pa3loB HEMETAJIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONlIoJleHue M ONHMCAHHWE JEMOHCTPALMOHHBIX M JIaDOpPaTOpPHBIX  OMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPaMHM KHUCIOT M WIENOYeil, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

PacuérHele 3a1aum.

Pacuérbl maccel BemiecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wiu 00bEMY OJHOTO M3 y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEaKIuu, €CIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumuu B o0ecrieueHuu 9KOJOTrMYeCKOM, SHEPreTHUYeCKON U MUIEeBON 0e30MacHOCTH,
pa3BuUTMU MeAUIUHBL. [loHATME O HaydHBIX METOJax II03HAaHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUNAX MPOMBIIUICHHOTO MOJYYCHHS
BOKHEMILNX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MAaTE€pUAIOB: Ba)XHEHIIME CTPOUTEIbHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHaylbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYEeCKHE U MUHEPATIbHBIEC yI0OpEHUS.

XUMHS ¥ 3J0pPOBbE YEJIOBEKA: IPABHJIa HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
rpaBuiia 6e301acHOTro HCIIOJIb30BaHUS [penaparoB OBITOBOM XUMUU
B IIOBCE/IHEBHOW KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXnpeaMeTHBIX CBsI3€l MpU U3yUYeHUHU OOIIell 1 HEOpPraHM4YeCKOW XUMUU B
11 xmacce ocyliecTBIseTCsS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHIA,
TaK ¥ TOHSTHH, SIBISIOLIMXCS CUCTEMHBIMU Ui OTACNIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO111e ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHbIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHUHTE3, KIacCU(pUKaAIUs, TMEePHOJUYHOCTh, HAOIIOIEHUE, OJKCIEPUMEHT, MOJIECIUPOBaHUE,
U3MEpPEHUE, SBIICHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, YHEPTeTUYECKUI YPOBEHb, BEIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, (GU3NUECKUE BEIUYUHBI U €IUHULIBI UX H3MEPEHHUS, CKOPOCTb.




buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbIE, TOIUIMBO, PECYPCHI.

TexHosorus: XuMu4eckas IPpOMbBIIUIEHHOCTb, METAJUTYPTHUsl, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTepuaioB, CEIIbCKOXO3SMCTBEHHOE Mpoun3BOACTBO, nuuicBas MPOMBIIIJICHHOCTD,
(bapMaHeBTI/IT-IeCKaFI MPOMBIIIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuaios, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIbTATbl OCBOEHHS NPOI'PAMMBLI IO XUMHUMN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUS
JINYHOCTHBIE PE3YJIbTATHI

OI'OC COQO ycranaBnuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OO0ydaroIUMHUCA
porpamMM CpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
IpOTrpamMM CpeaHero oomero 00pa3oBaHus SIBISETCS CUCTEMHO-/IESTETbHOCTHBIHN TTOIXO0]T.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOEGHUS IpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

O0CO3HaHUE OOYYAIOIIMMHUCS POCCHHCKON Tpa)KTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHIO;

HAJIMYHE MOTHUBAITUH K 00YUSHHIO;

I[eJICHATPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTH OOY4YalOLIUXCSl PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, TMPUCYIIUMHU IIEJIOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIM4ue MPAaBOCO3HAHMS SKOJOTMYECKON KyJIbTYphl M CIOCOOHOCTH CTaBUThH €U U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHS TNpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATEIbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeajlaMd POCCHUHCKOTO
rpaXJaHCKOro OOIIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH MOBEACHUS,
CHOCOOCTBYIOUIMMU TPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YyJaroIIuXCsl.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MpeAMeTa «XHUMHUSD» OTPaKkaT cHOPMHUPOBAHHOCTH
OTbITa TO3HABATEIBHOM M MPAKTHUECKON JESITEeIbHOCTH OOydYaloluXcs IO peann3aluu
MIPUHSATHIX B O0IECTBE [ICHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOro BOCIHUTAHMA:

OCO3HaHHUs O0YYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NPEJCTAaBICHUS O COLMAJIBHBIX HOpPMax M IpaBHJIaX MEXIMYHOCTHBIX OTHOILEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON EATENBHOCTH MPH CO3/IaHUM y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH MOHUMAaTh M NPUHUMAaTh MOTHBbI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYrHX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS
LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4HOMY HACJIEJUI0 OTEYECTBEHHOMU
XUMUHY;



YBOXKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKOTO MPUMEHEHUS
XMMHH, OCO3HAHHSI TOTO, YTO JOCTIIKCHUS HAyKH €CTh PEe3yNbTaT JJIUTEIBHBIX HAOIIOJICHHIA,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TOJYYCHHHW U TOCICIYIOIIEM aHaJIM3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKUMHU  SIBIICHUSIMU,
W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh HA MOPAIBHO-HPABCTBECHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHWE W TIOCTYNKH CBOWX TOBAPHINEH C TMO3HUIIHN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

MMOHUMAaHMs IIEHHOCTEH 370poBOro M 0Oe3omacHoro oOpas3a KHU3HU, HE0O0XOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 3/I0POBEIO;

coOoIeHnsT MpaBMJI O€30IMaCHOTO OOpallleHHs C BEIIECTBAMU B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MMOHVMAaHWS TICHHOCTH TIPAaBWJ WHIWBHIYyaIbHOTO M KOJUICSKTHBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U KHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHITHS BPEIHBIX TPUBBIYCK (YHMOTPEOIICHUS aTKOTOJI,
HapKOTHUKOB, KypeHHs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B  Y4eOHO-HCCIICAOBATEILCKON JCSTEITLHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUU TMPAKTUYECKHX 33a7ad COLHAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUUYECKOMY HM3YyYEHHIO Mpodeccuil pa3lIu4yHOTrO pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASIM TPYyJa U pe3ylibTaTtaM TPYIOBOH eATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYaIbHOW TPAaeKTOPHUH 0Opa3oBaHus,
Oyxayuieil mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPeOHOCTEM 0011eCTBa;

6) 3K0JI0rHYeCKOro BOCIUTAHHUSI:

HKOJIOTHYECKHU 11e1ec000pa3HOro OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTHMUECKUX MPOoOsieM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLMAIILHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH UCHOJIB30BAHUS JOCTIXKCHUM XUMHH ISl PEIICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATUS ACUCTBUN, MPUHOCSIIUX BpEI OKpYXAIOIel MNPUpOTHON cpene,
YMEHHUSI TPOTHO3UPOBATH HEOJIAroNpUsTHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEIPUHUMAEMbIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yus Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKOM KYNbTYpPBI, OIbBITA
JEeSITEeNFHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COIMAJILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

cOPMHUPOBAHHOCTH  MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH W OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM ChenuUK XUMHHM KaK HayKd, OCO3HaHUs e€ ponu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpY>KaroIIeM
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MHpE KaK O €IMHCTBE IPUPOJBI M YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW NMBUJIM3ALMU: B €€
T'YMaHHCTUYECKON HANpaBICHHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PELICHUHU TI00aJbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHM MEAWLIMHBI,
o0ecTieYeHn! YCIOBHI YCIEITHOTO TPy/a U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YeHa
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAaMOTHOCTH: [IOHMMAHHsI CYIIHOCTH METOJOB IIO3HAHUA,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHUS SIBJICHUM OKPYXKAIOUIETO MHUpPa M IPOUCXOISIIHUX B HEM H3MEHEHUH,
YMEHHUS ieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJISl pelIeHUs IpooaemM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JAESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBUH C IKU3HEHHBIMH
MOTPEOHOCTSAMU;

WHTEpeca K OCOOGHHOCTSIM Tpylda B pa3iMYHbIX cdepax MnpodeccuoHaIbHON
NESATENBHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yinbTaThl OCBOCHUS Y4eOHOro mpeaMera «XuUMHUsS» Ha YpPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC JUISI (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMIMXCS MEXIUCITUTIMHAPHBIC
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, TPOIIECC, CUCTEMa, HAYYHBIA (PaKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yueOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKATHBHEIE,
peryiasTuBHBIC), obecrneunBaroniue (GopMUpOBaHUE (PYHKIIMOHATHPHOM TpPaMOTHOCTH |
COITMATPHOM KOMITETCHITMHN O0YyYaIOIIUXCS;

CIIOCOOHOCTh ~ OOy4YarIIMXCA  WCIOJb30BaTh  OCBOCHHBIE  MEKIUCHUILIMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpPCAJIbHbIC Y4YeOHBbIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATbHOM MTPAKTHKE.

MetanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJACHHUE YHUBEPCAJIbHBIMH Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornvecKue AecTBUS:

CaMOCTOSITENIBHO  (pOpMYNIMpOBaTh U aKTyalM3UpOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LETH ACSITeNbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPHUH WX TOCTHKEHUS,
COOTHOCHTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TMPH OCBOCHHU 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATHH W YCTaHABIMBaTh WX B3aHMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXKy U3Y4aeMbIMU SIBICHUSIMU,

CTPOUTH JIOTHUECKHUE pacCyXIeHus (MHIYKTUBHbBIE, ACAyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUEHU,
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MPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YeMble B XUMUH CHMBOJIHYECKHE (3HAKOBHIC)
MO/IeNH, TIPe0OpPa30BhIBATH MOJICIbHBIC MPEAICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuu — Tpd PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, MPHUMEHATh Ha3BAaHHBIE MOJEIbHBIC NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBbIX BEIIECTB U XUMUYECKUX PEAKLINH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE e CTBHS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

dopmynmHupoBaTh WENW W 33Ja4d  HMCCIEJOBAHUS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOPOCH B Ka4eCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEACHUS YUYCHHUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 32 XO0JI0M IpOIecca, CAaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHWYECKOW HCCIeNOBATENbCKOM M TMPOEKTHOM JESITeNbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEUICHUs
MPAKTUIECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ undopmanmeii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHWKAX WHPOpManuu (HAyYHO-TIOMYISIPHAS
JuTepaTypa XMMHYECKOTO COJEpXKaHUs, CIOpaBOYHbIe MocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB H (OpPM MpencTaBleHUs, KPUTHUYECKU
OIICHUBATh €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl M NPUMEHATh pa3IMYHbIE METOAbl MpPH TOHUCKE U OTOOpe
uH(popMalnuy, He0OXOAUMOM /7Sl BBITIOTHEHHSI YY€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MpHOOpeTaTh OMBIT UCHOJIB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOUpATh ONTUMAIIbHYIO (OpMY NpeACTaBiIeHUsT MHGOPMAITUU (CXEMBI,
rpauKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpeACcTBa NpuU padoTe ¢ XUMHYECKOH
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((hu3MyecKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTb ~ BONPOCHI IO  CYIIECTBY oOOCyXJaeMoil Tembl B  XOJe JAuajora
W/WIKA JIUCKYCCUM, BBICKa3blBaTh MU, (OPMYIMPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS NPEATI0KEHHON 3a1auu;

BBICTYNIaTh C HIpPE3EHTAlMed pe3yiIbTaTOB IO3HABATEIbHON JESITENbHOCTH, MOJIyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUHM XHMHUYECKOTO
JKCIIEPUMEHTA, NPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BELIECTB,
peann3anuu yueOHOTO IIPOEKTa " bopmynupoBaTh BBIBO/IbI
[0 pe3yapTaTaM MPOBEACHHBIX HCCIEJOBAaHUM ITyTéM COIJAacOBAaHMSA NO3ULMI B  XOJe
oOcyxieH!st 1 0OMeHa MHEHUSIMHU.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHbBIMH J1eCTBUAMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO ITO3HABATEIBHYIO JESATEIBHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh U MO Mepe HeoOXOAUMOCTH KOPPEKTHPOBATh
MpeUlaraeMblii JITOPUTM JEHCTBHI NMpPU BBHIOJHEHUU YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX peIIeHHUs ¢ YUETOM MOTy4eHHUsl HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIIAITh CaMOKOHTPOJIb CBOEH JESITEIPHOCTM Ha OCHOBE CaMoOaHalu3a M
CaMOOLICHKU.
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NPEAMETHBIE PE3YJIbTATDBI
10 KITIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMUsD OTPaXKaroT:

c(hOPMUPOBAHHOCTH MIPEJICTABICHUNA O XUMHUYECKOM COCTaBJISIONICH €CTeCTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW JUIsi pelIeHUs
MPAKTUYECKUX 3aa4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MIPUPOIHOMN CpeEAE;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJIa, BaJICHTHOCTD,
ANEKTPOOTPUIIATEIFHOCTh, XUMUUYECKasl CBsA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas u
COKpami€HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJET,
(yHKIMOHANBHASA TPYIIA, PaJuKal, W30MEpHs, U30MEPHI, TOMOJOTUYECKUN psijl, TOMOJOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOAEPKAIINE COCTUHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUM M 3aKOHBI (TEOPHUS CTPOEHUSI OPraHUYECKUX
BemectB  A. M. ByrnepoBa, 3akOH COXpaHEHHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEKAIIMEe B OCHOBE TOHHMAaHUS
MPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PAKTOJOTHYECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MMaCHOM HCITOJIh30BAHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JIEATETHHOCTH YEJIOBEKA;

chopMUPOBAHHOCTh YMEHUN BBISIBJISTh XapaKTEPHbBIC NMPU3HAKU MOHSATHH, yCTaHABIUBATH
WX B3aMMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE MTOHATHS MPY OTIMCAaHUHU COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMHUPOBAHHOCTh YMEHHI MCIIOJIB30BaTh XMUMHUUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIIEHHON) GOPMYIT OpraHUYECKUX BEIEeCTB
Y YpaBHEHHW XMMHYECKUX PEAKLUWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEILECTB
JUTSl WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAICKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB [0 HMX COCTaBY U CTPOCHHUIO K ONpeNeNEHHOMY KIacCy/Tpylme COeAMHEHUN
(YyrneBogopoJipl, KHUCJIOPOJ M  a30TCOJAEpIKAlllhue COCAUHEHHUS, BBICOKOMOJICKYISPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctemarudeckoi HomeHkiatype (IUPAC), a Taxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAENbHBIX OPraHUYECKUX BEIIECTB (ITWUJICH, MPOIMUJICH,
alleTWJIeH, JSTHJICHIJIUKOJb, TIUIEpUH, (PeHosd, (QopManbIeruj, aueTaibAeruja, MypaBbHHAs
KHCJIOTA, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAs KHUCIOTa, TIIIOK03a, (pyKTO3a,
KpaxMal, eJUTI0JI03a, TJIUIUH);

chOpPMUPOBAHHOCTh YMEHHSI ONPENENATh BUIbl XUMHUYECKOW CBS3HM B OPraHUYECKUX
coeMHEHUsIX (OIMHAPHBIC U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH IOJIOKEHUS TEOPUH CTPOSHUS OPraHUYecKHX
BemecTB A. M. bytiepoBa [isi 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUsI MacChl BELECTB;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIUYECKHE W
XUMUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMYHBIX KJIACCOB OPTaHUUECKHUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, MerunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbIerul, MypaBbUHAs U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmal, [eJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMU YPAaBHEHUSIMH COOTBETCTBYIOIIMX XMUMHYECKUX PEAKIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOJOPOIHOTO CHIPHS
(HedTh, TPHUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEPepabOTKH U MPAKTUYECKOE MpPUMEHEHUE
MPOJIYKTOB MepepadOTKH;
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cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHYECKAM YPaBHCHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MU TPOJYKTa PEAKIHH IO W3BECTHBIM
Mmacce, 00BEMY, KOJINYECTBY OJHOTO u3 HMCXOJHBIX BEIIECTB
WM POJIYKTOB PEaKLUN);

c(hOpPMHUPOBAHHOCTh YMECHHI BIIJICTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJ/aX HAydHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHH TP U3YUYEHUHU BEHIECTB M XWMHUYECKHUX SIBJICHUU
(mabnroseHre, W3MEpPEHUE, OSKCIICPUMEHT, MOJICIIMPOBAHNE), HCIOJIL30BaTh CUCTCMHBIC
XUMUYECKUE 3HAHUS YISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOJIONATh MpaBWIa TOJH30BAHUS XUMUYCCKOW MOCYION H
nmabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MPaBIa OOpAIeHUs ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAaHHOCTh YMEHHUM ITUTAHUPOBATH M BBITIOJHATH XWMHUYECKHH HSKCIIEPUMEHT
(TIpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUM, TOJYYCHHE ITHIICHA M U3y4YEHUE €ro
CBOWCTB, KAaueCTBEHHBIC pEAKIMH OPTraHMYECKHX BEIECTB, JIeHATypauus OEJIKOB TMpHu
HarpeBaHWH, [IBETHBIC PEAKIMK OETKOB) B COOTBETCTBUU C NMPABHIIAMU TEXHUKH OE€30TaCHOCTH
Mpu 00pallleHUH C BEMIeCTBaMU U JabOpPaTOPHBIM 000PYIOBAHHUEM, MPEACTABISTH PE3YJIbTATHI
XUMHUYECKOTO DKCIIEpUMEHTa B (OpPME 3aluCH YpPaBHEHHUM COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIHUpPOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XMUMHUYECKYI0 HWH(MOPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM HHpopmau, UHTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHHUH COOMIONaTh MpaBHJIa HKOJOTHYECKH I1e1eco00pa3Horo
MOBEJICHNUsT B OBITY W TPYJAOBOM JACATENBHOCTH B NEIAX COXPAHEHHUS CBOETO 370POBbI H
OKpY)Karolel MPUPOTHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPraHU3MBbl
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbici mnokazarens [IJIK, mosicHaTe Ha
puMepax crnocoObl YMEHBUICHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JIECHCTBUS HA OPraHUu3M
YEII0BEKa;

JUIg 0Oy4YarolUXCsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CTIETIBIX M CIA0OBHUAALIUX 00yUaoOIUXCs: YMEHUE UCIOJIb30BATh Pelibe(hHO -TOUCHHYIO
cucteMy o6o3Hauenuii JI. bpaitst s 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHUA Kypca «OOmiass U HEOpraHuyeckas XUMUS»
OTPAXKAIOT:

cOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUH NPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUS. U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIIMOHANBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeaE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIMOJArarouiue
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- JIEKTPOHHBIE OpPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH OO0BEM, BAJIEHTHOCTH, AIIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJCHTHAas, HWOHHAs, METAJIMYECKasi, BOJOPOIHAS),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XWMHYECKMX  PEaklUMil, pacTBOpP, 3JIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJNEKTPOJIUTUYECKAsE AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCThH
XUMHUYECKOW  peakIMH, XHUMHYEeCKO€ paBHOBECHE); TEOPHM W  3aKOHBI  (Teopus
JJEKTPOJUTUYECKOM Juccounanuy, nepuoaudeckuid 3akoH /. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUsI W TPEBPALICHUS SHEPIUM MPU XUMUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHMHH, MHPOBO33PCHUECKHE 3HAHMS,
JeXale B OCHOBE IIOHMMAaHMUS MPUYMHHOCTH W CUCTEMHOCTHM XUMHUYECKUX SBJICHHH,
(hakToNOrHYeCcKue CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYCHHH M OE30MacCHOM HCIOJIb30BAaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIIHHOCTH YEIOBEKA;
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c(OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKUA MOHATHH, YCTAHABIMBATD
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIME MOHATUS NPU ONMCAHUHM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUS
¢dopMyn BelIeCTB M YpaBHEHMH XUMHUYECKUX pPEAKLUUN, CHUCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBManbpHblE Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has W3BECTb, IUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHUH OIPENENIATh BAJICHTHOCTh U CTETIEHb OKHCIICHHS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAsl) B COCAUHEHUSIX, TUI KPUCTAINIMYECKOH pEHIETKH KOHKPETHOTO
BellleCcTBa (aTOMHAsl, MOJIEKYJSpHasl, MOHHAas, METaJUIMYecKas), XapakTep cpedbl B BOIHBIX
pacTBOpax HEOPraHUUYECKUX COETUHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB
10 UX COCTaBY K OMNPEJeNEHHOMY KJIacCy/TpyIIe COeAUHEHUHN (IIPOCThIE BELIECTBA — METAJIJIBI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMsI, KUCJIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

chOpPMUPOBAHHOCTh ~YMEHUH  pacKphlBaThb CMBICI IepuHogudeckoro 3akoHa [l
W. MenneneeBa #  J1I€MOHCTPUPOBATH €ro  CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBbHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh  JJIEKTPOHHOE CTPOEHHE  aTOMOB
XUMUYECKUX 3JIeMEHTOB 1—4 mepunonoB lleproaudeckoil CUCTEMBI XMMUYECKUX 3JEMEHTOB /JI.
. MenneneeBa, UCMOIb3ys MOHATHA «S-, P-, O-3JEKTPOHHBIC OPOMTAINY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB M HX
COCIMHEHUH M0 mnepuojaM W rpynmnaMm l[lepruoanyeckoil CUCTEMbl XMMUYECKUX 3JIeMEHTOB /l.
U. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMMCHIBAThH) O0IINE XUMUUECKHE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB PA3JINYHBIX KIIACCOB, INOATBEPKIATh CYIECTBOBAHUE I'€HETHYECKOU
CBA3M MEXKJYy HEOPIaHMYECKHMH BEIIECTBAMU C IIOMOINBIO YPABHEHMM COOTBETCTBYIOIUX
XUMHUUYECKUX PEAKIINH;

C(OPMHUPOBAHHOCTb YMEHHs KJIACCU(PULUPOBATH XUMHUECKUE PEAKIHH 110 Pa3IUYHBIM
IpU3HAKaM (YUCILy M COCTaBy pEarupyrollMX BEIIECTB, TEIIOBOMY 3((eKTy peakuuu,
M3MEHEHMIO CTEIIeHEH OKUCIIEHUs 3JIEMEHTOB, 00PaTUMOCTH PeaKLiK, yIaCTUIO KaTaJIu3aTopa);

C(OPMHUPOBAHHOCTb YMEHHUH COCTaBJISITh YPABHEHUS PEaKLUil pa3IUyHbIX THIIOB, IIOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUN MOHHOTO OOMEHa, YYHUThIBAs YCIOBUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOJIUTH PpEaKLUH, I[OATBEPKAAOLUINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BELIECTB, pACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii NoCPeICTBOM COCTAaBJICHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLU;

C(OPMHUPOBAHHOCTh YMEHHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEakiMU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiictus (npunnun Jle [atense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTeprU30BaTh XMMUUYECKHE MTPOLECCHI, JeXkKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJYYEHUS CEepHOW KHCJIOThl, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
npejcTaBIeHU 00 OOIMIMX HAYYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUH NPOBOJUTH BBIYUCIEHUS C UCIOJIb30BAaHUEM TOHSTHUS
«MaccoBasi JIOJIsl BEILECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BelIeCTBAa MM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB, TEIJIOBOTO 3 ¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;
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c(OPMHUPOBAHHOCTh YMEHHI COOIONATH MpaBWIa MOJB30BAHUS XUMUYECKOW MOCYION H
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MIPaBHiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATh XUMHYECKUW OSKCIICPUMEHT
(paznokeHHe IepoKcHIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIMKATOPA, BIUSHUE PA3TUIHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, PEaklUud HOHHOTO OOMEHAa, KAYeCTBCHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTAIBLHBIX
3amay 1o Temam «Metamel»y u «Hemeramibl») B COOTBETCTBHM C TpaBUJIAMU TEXHUKU
0€30IaCHOCTH TPH 0OpaIeHNH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABIATH
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (OpME 3amuch ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyJIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJITATOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO HHGOpPMAIIUIO,
MOJy4aeMyl0 M3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOW KOMMYyHHKanuu, WHTEepHEeT u
JPYTHX);

cOpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBHJIia HKOJOTMYECKH I1€1eco00pa3Horo
MOBEJICHUsT B OBITY W TPYAOBOM JEATEIHHOCTH B IEISAX COXPAHEHHS CBOETO 3J0POBbI U
OKpYXaloIel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OpPraHU3MBI
oTnpeneNEHHBIX BEIIECTB, TOHUMAasT cMbici mokaszarens [1JIK, mosicHATe Ha mpuMepax crocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 0Oy4YaroIMUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHUE MPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMSI BEIIECTB U XUMHYECKHUX SBJICHHI;

JUIS CIIETBIX M CIA00OBUAALINX 00yUYaroIUXCs: YMEHUE UCIOJIb30BaTh PeNbe()HO -TOUEHHYIO
cucteMy o6o3nauenuii JI. bpaitns mis 3anmucu XumMmudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HammeHnoBaHue pa3nesoB U TeM KousmnuecTBo yacos ONEeKTPOHHBIE
/o IIPOrpaMMbI B X = (undposrie)
cero OHT%OJILHLIG paKTquecme 06pa3OBATEIHHbIE
paboThI paboThI pecypesI
Pa3nes 1. Teoperudeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
1.1 |IIpenmeT opraHu4eCKON XUMHUH. 4 0 0 bubnuorexa [JOK
Teopust cTpoeHUs: OpraHUUECKUX https://myschool.edu.ru/
coenuHenuit A. M. byrieposa.
Hroro no pazneny 4 0 0
Pa3nen 2. YrieBoaopoabl
2.1 |[IpenenbHBIE YTIIEBOIOPOIBI — 2 0 0 bubmmorexa [IOK
AJIKaHBI. https://myschool.edu.ru/
2.2 |HenpenenbHbIE YTrIIEeBOIOPO/IBI: 6 0 1 bubnmoreka [JOK
QJIKEeHBI, aJIKaTUCHBI, aJTKUHBI. https://myschool.edu.ru/
2.3 ||ApoMaTHYECKUE YTIEBOIOPO/IHI. 2 0 0 bubmorexa [IOK
https://myschool.edu.ru/
2.4 ||[IpupoaHBIC UCTOUHUKH 3 1 0 bubnuorexa [JOK
YIIIEBOJOPOJIOB U HX IepepadoTKa. https://myschool.edu.ru/
Hroro mo pazgeiny. 13 1 1
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus ‘
3.1 ||Couptel. DeHouI. 3 0 0 bubnuorexa [JOK
https://myschool.edu.ru/
3.2 ||Anpaerunpl. KapOOHOBBIC KHCIIOTHL || 6 0 1 bu6mmoreka [IOK
CrnoxHbIie 3)UpEHI. https://myschool.edu.ru/
3.3 ||YraeBoasl. 3 1 0 bu6mmoreka [IOK
https://myschool.edu.ru/
‘I/ITOFO 0 pas3feny. || 12 || 1 “ 1 H ‘
‘Paaz[e.n 4. A3oTcoaep:Kaliue OpraHunvdecKue coequHeHusl ‘
4.1 ||AMuHBEI. AMHUHOKHCIIOTHL. benku. 3 0 0 bu6mmoreka [JOK
https://myschool.edu.ru/
‘I/ITOFO IO pa3feny. || 3 || 0 H 0 H ‘
‘Pasz[e.n 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHH S ‘
5.1 |[[Imactmaccel. Kayayku. Bonoksa. 1 0 0 bubnuoreka [IOK
https://myschool.edu.ru/
5.2 ||MroroBast KOHTpOJIbHas paboTa. 1 1 0 bubnuorexa [IOK
https://myschool.edu.ru/
‘I/ITOFO IO pa3fjeny. H 2 H 1 H 0 H ‘
OBLIEE KOJIMYECTBO YACOB I10 34 3 2
I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne || HanmeHOBaHuME pa3/ieiioB U TEM KonunuecTBo yacos OnexTpoHHbIe (ITU(POBHIL)
n/n OpOrpaMMbl Beero|| Konrponsasre || Tpaxruaeckue 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
1.1 ||Ctpoenue aToMOB. 3 0 0 bubmmorexa [IOK
[epuoanyeckuii 3aK0H U https://myschool.edu.ru/
IIepnoanueckas cucrema
XUMUYeCKnX deMeHToB 1. Y.
Menpeneesa.
1.2 ||Ctpoenue BemecTBa. 4 0 0 bubmuorexa [IOK
MHoroo0pasue BeIecTs. https://myschool.edu.ru/
1.3 | XumMudeckne peakiuu. 6 1 1 bubnuoreka [JOK
https://myschool.edu.ru/
Hroro mo pazgeny. 13 1 1
Paznea 2. Heoprannyeckasi XuMusi
2.1 ||MeTtamisbl. 6 1 1 bu6moreka [IOK
https://myschool.edu.ru/
2.2 |[HemeTtamisl. 9 1 1 bu6moreka [IOK
https://myschool.edu.ru/
2.3 ||CBs3b HEOPraHUYECKUX U 2 0 0 bubnuorexa [JOK
OpraHUYeCKUX BEIIECTB. https://myschool.edu.ru/
Hroro mo pazgeny. 17 2 2
‘Pamen 3. Xumusd ¥ JKu3Hb
3.1 | XuMus u )Ku3Hb. 3 0 0 bu6mmoreka [IOK
https://myschool.edu.ru/
‘I/ITOFO 0 pazjeny. || 3 0 H 0 ‘
OBIIEE KOJIMYECTBO YACOB 34 3 3
I10 [TPOT'PAMME.
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

Ne Tema ypoxka KousmnuectBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIC
n/n Beero| Kontponsheie || Ilpaktuueckue || H3Y4eHHA 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
1 |IIpeamer opraHu4eckoil XMMHH, €€ BOSHUKHOBEHHE, 1 0 0 bubnuorexa [JOK
pa3BUTHE U 3HAUCHHUE. https://myschool.edu.ru/
2 | Teopus cTpoeHHs OPTaHUYECKUX coequHeHn A. M. 1 0 0 bubnuorexa [JOK
BbyrtiepoBa, e€ 0OCHOBHBIC MOJI0KEHHSI. https://myschool.edu.ru/
3-4 |[IIpencraBiieHne 0 KIacCU(UKANHA OPTaHUICCKUX BEIICCTB. 2 0 0 bubmmoreka [JOK
HowmenknaTypa (cucremMaTtuueckas) ¥ TPUBHATbHbIC https://myschool.edu.ru/
Ha3BaHUS OPTaHMYECKUX BEIICCTB.
5 ||AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUAN PSi. 1 0 0 bubmuorexa [JOK
https://myschool.edu.ru/
6 |MeTtaH u 3TaH — MPOCTEHUIIHE PECTABUTEIN ATKAHOB. 1 0 0 bubnuoreka [IOK
https://myschool.edu.ru/
7  ||AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA. 1 0 0 bubmuorexa [JOK
https://myschool.edu.ru/
8 | DTwieH u MpoNMIeH — MPOCTEHIINE PEICTABUTEIN 1 0 0 bubmuorexa [JOK
AJIKEHOB. https://myschool.edu.ru/
9 |[Ipaktuueckas padota Ne 1. «[lomyueHue sTHIICHA U 1 0 1 bubnuoreka [JOK
H3yUYEHHE €r0 CBOMCTBY. https://myschool.edu.ru/
10 ||Ankamuensl. byraguen-1,3 u metunOyraauen-1,3. 1 0 0 bu6mmoreka [JOK
[TonyueHre CHHTETHYECKOTO KaydyKa U PEe3UHbI. https://myschool.edu.ru/
11 ||AnkuHBI: cOCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYecKuit || 1 0 0 bubnunoreka [JOK
psaa. AeTuieH — MpOCTEHIINI MPEICTaBUTEN b aTKHHOB. https://myschool.edu.ru/
12 ||BeruucieHus 1o ypaBHEHUIO XUMUYECKOU PEaKIUH. 1 0 0 bu6mmoreka [JOK
https://myschool.edu.ru/
‘13 HApeHLIZ 6eH30.1 U ToTy0J1. TOKCHYHOCTh apeHOB. || 1 || 0 H 0 H HBI/I6J'II/IOTGK3. I[HOK
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Ne Tema ypoxka | KousmmuecTBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE

/i Beero| Konrponshbie || ITpaktiueckue || H3Y4eHUA oOpa3oBaresbHbIE PECYPChHI

paboThI paboThI

N | | | Inttps://myschool.edu.ru/

14 |['enetnueckas CBA3b yrieBOJAOPOAOB, TPUHAIICKAIINX K 1 0 0 bub6mmoreka [{OK
Pa3TMYHBIM KJIACCaM. https://myschool.edu.ru/

15 |KontponsHas padota Nel «YrieBogopoas. 1 1 0 bubnuorexa [JOK

https://myschool.edu.ru/

16 |[IpupomHBIE HICTOYHUKH YTIEBOIOPOIOB: IPUPOTHEIN ra3 U 1 0 0 bubnuorexa [JOK
MOMYTHBIC He(TSIHBIC Ta3bl, HEYTh U MPOTYKTHI €€ https://myschool.edu.ru/
nepepaboTKHU.

17 |lIpupoHble HCTOYHUKHU YIIIEBOJOPOIOB: IPUPOIHBIN ra3 u 1 0 0 bubnuoreka [IOK
MOTyTHBIE He(TSAHBIE Ta3bl, HEPTh U MPOTYKTHI €€ https://myschool.edu.ru/
nepepaboTKHU.

18 |[IpenenpHBIC OJTHOATOMHBIC CIUPTHI: METAHOJ M ATAHOJL. 1 0 0 bubnuoreka [IOK
Bomopoanas cBsi3b. https://myschool.edu.ru/

19 |[MHOTOAaTOMHBIC CIIUPTHI: ATHJICHIJIMKOJIb U TJIMIICPHH. 1 0 0 bubmuorexa [JOK

https://myschool.edu.ru/

20 | ®eHon: cTpoeHUE MOJIEKYIIbI, (PU3NYECKUE U XUMUICCKUE 1 0 0 bubmuorexa [JOK
CBOMCTBA, TPUMEHCHHE. https://myschool.edu.ru/

21 ||Anpaerunbl: GopMabACTHI U alleTAIbICTHI. AIIETOH. 1 0 0 bu6mmoreka [JOK

https://myschool.edu.ru/

22 ||OmHOOCHOBHBIE MPECTbHBIC KAPOOHOBBIE KUCIIOTHI: 1 0 0 bu6mmoreka [JOK
MypaBbUHAS U YKCYCHAas. https://myschool.edu.ru/

23 ||CteapuHOBas U OJICMHOBAS KMCIIOTHI, KaK IPEICTaBUTENN 1 0 0 bubnunoreka [JOK
BBICIIMX KapOOHOBBIX KHCIIOT. https://myschool.edu.ru/

24 |Ilpaktuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 0 1 bubnunoreka [JOK
KUCIIOTBI». https://myschool.edu.ru/

25 |CnosxHble 3(HpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. 1 0 0 bubnuoreka [IOK
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Ne Tema ypoxka | KousmmuecTBo yacos ‘ Cpox DneKTpoHHbIE HU(POBBIE
n/n Beero|| Kontponbhere || Ipaktuueckue || H3YICHHS o0pazoBarelbHbIC PECYPChI
paboThI paboThI
‘ ‘Fpmponm CITOKHBIX 3(HUPOB. || || H H Hhttps://myschool.edu.ru/
26 | DKupsbl: ruapou3, IpUMEHEHHE, OMOJIOTHYecKast pOJib 1 0 0 bubmmoreka [JOK
’KHPOB. MbLJIa KaK COJIA BBICIIUX KAPOOHOBBIX KUCIIOT, KX https://myschool.edu.ru/
MOIOIIIEE JENUCTBHE.
27 ||[YraeBojbl: cocTaB, Knaccudukanus. Baxxuelme 1 0 0 bubmmoreka [JOK
NpeICTaBUTEIN: TJIF0K03a, PPyKTO3a, caxapo3a. https://myschool.edu.ru/
28 |Kpaxman u 1emirono3a Kak MpHpoTHbIE TIOJTMMEPHI. 1 0 0 bubmmorexa [IOK
https://myschool.edu.ru/
29 |KonTpospHas padota Ne2 «Kucnopoacoaepxanire 1 1 0 bu6morexa [IOK
OpraHUYeCKUe COCAMHEHHS. https://myschool.edu.ru/
30 ||AMHHBI: METHJIAMHH W aHUJIUH. 1 0 0 bu6moreka [IOK
https://myschool.edu.ru/
31 ||AMHMHOKHUCIOTHI Kak aM(pOTEPHBIE OpraHUICCKUE 1 0 0 bubnuorexa [JOK
COEIMHEHMS, X OMOJIOTMYECKOE 3HaYeHHe. [lenTusl. https://myschool.edu.ru/
32 |benku xak mpUpOAHBIC BHICOKOMOJICKYIISIPHBIC COSIMHEHUS. 1 0 0 bubmuorexa [JOK
https://myschool.edu.ru/
33 |[UToroBas koHTpoOJbHAs padoTa. 1 1 0 bubmuoreka [JOK
https://myschool.edu.ru/
34 ||OcHOBHBIC MTOHATHS XMMHUHU BBICOKOMOJICKYIISIPHBIX 1 0 0 bubnuoreka [JOK
coenqnHeHn. OCHOBHBIE METOIBI CUHTE3a https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHX COCAMHCHUIA.
(OBLLEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 3 | 2 |

21



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

1.

YYEBHO-METOANMYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Xumus. 10 kmace: ygeOHUK Utsi 001Ieo0pa3oBaTenbHbIX opranu3anuii : 6a3ossiid ypoBeHsb / O.C.I'abpuensn, U.I. Ocrpoymos, C.A

CnankoB. — M.: «IIpocsemenuey, 2020.

2.

Xumus. 11 kmace: yueOHUK 171 0011e00pa3oBaTeNbHBIX opranu3anuii : 6a3oBsiii ypoBeHnb / O.C.I'abpuensn, U.I. Octpoymos, C.A

CnankxoB.— M.: «IIpocBemienuey, 2024.

1.

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

O.C.Taopuensa, [I'.I'.JlpicoBa «Xummusi Metoauueckoe mocoOue —  0a3oBbBIi  ypoBeHB» - M.: Jlpoda 2022 ron.
2. O.C.Tlaopuensa, WN.I'.OctpoymoB, «OOmass xuMus B TecTax, 3agavax, ymnpaxHenwsx. 11 xmacc» — M.: Ipoda, 2023 ron.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposasHbIe U TpOBEpOYHBIE PabOTHI K yueOHUKY». — M.: JIpoda,
2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacrtonpHas kaura must yuutens». Yacte 1 — M.: IIpoda, 2019 ron.
5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kaura ms yuutensi». Yacte 2 — M.: Jlpoda, 2022 rog.
6. O.C.Tl'abpuensn, I1.B.PemetoB, WN.I'OctpoymoBa «3amaun mo XUMHM M CHOCOObl uX pemeHus» - M.: «poday, 202lroxu.
7. B.I'. JlenucoBa «Xumus 11 kiacc noypousnsle miansl o yueOHuky O.C.I'abpuensna, I'.I'.JIsicoBoit» - Boarorpan» Yuutens 2018ron.
8. M.A.Ps6osa, V.}O.Hesckas, P.B.JIunko «TecTrl o XHMHH 11 KJ1accy, - M.: DK3aMeH, 20109r.

9. O.C.I'abpuensn, U.I.OctpoymoB «XuMHuuyeckuii skcriepuMeHT B 1mkose 11 kmacey; - M.: Ipoda. — 2019 rog..
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U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u callT Uit yaurtens «5 Uy Ha YpOK XUMHUN.

http://him.1september.ru Enunas xoynekius LIOP: [IpeqmeTHass KOJIIEKIUSA « XAMUSD».
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC 3KCTIepUMeHThI: Xumust. Komutekiust Poccuiickoro
0011e00pa30BaTeIbHOrO MopTaia.

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk6epoBoii.

http://www alhimik.ru Bcepoccuiickast ouMnuana nikoJIbHUKOB 110 XUMHH.

http://chem.rusolymp.ru Opranudeckas XuMus: dJICKTPOHHBIA YUeOHUK JIJISI CPETHEN TKOJIBI.
http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHUH: JIEKTPOHHBIN YICOHUK..

http://www hemi.nsu.ru OTKpBITBIH KOJUIEHK: XUMHSL.

http://www.chemistry.ru JlucranunoHHasi OIMMIKAIA 10 XUMUHU: TEIEKOMMYHHKAIIMOHHBII 00pa30BaTEIbHBIN MPOEKT.
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