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HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMHUU Ha ypOBHE CpeHero oOuiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpbHOoro 3akoHa «00 oOpazoBanun B Poccuiickoit dDenepanuuy, TpeOOBaHUN K
pesynbTaTaM OCBOeHHUsl (enepatbHOH 00pa3oBaTeNbHONM MPOTpaMMBI  CpPEIHEro OOIIEero
obpazoBanusa (D®OIl COO), mnpencraBieHHsix B DenepanibHOM  TOCYIapCTBEHHOM
oOpazoBarenpHoM cTapaapte COO, ¢ yuérom Konnenmuu npenogaBaHusi yueOHOTO mpeaMera
«XuMmus» B o0pa3oBaTelbHBIX oOpranuzanusax Poccuiickoit ®enepaiuy, peann3yronmx
OCHOBHBIE 00pa30BaTeJIbHBIE MPOrPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpareruu pa3BUTUA
BocniuTanusa B Poccuiickoii deneparuu Ha nepuoA a0 2025 romay.

OcHOBY MOAXOAOB K pa3pabOTKe MNpOorpaMmbl MO XHUMHUH, K OMNPEICICHHUIO O0OIIen
cTpareruu oO0y4yeHus, BOCIUTAHUS M PA3BUTHS 00ydaroUuXxcs CpecTBaMHU y4eOHOro mpeameTa
«Xumus» g 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTABWIJIM KOHIIETITYaJIbHBIEC MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJeH, coaepkKaHUs, pe3yJIbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJITOTOBKU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHUE, IMOJIy4aeMO€  BBITYCKHUKaMU  00IIeo0pa3oBaTesbHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPILIAIOIIUM ITAlOM pealii3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX
[EHHOCTEH, MPUCYIIUX [ETOCTHOM CHUCTEME XHMHUYECKOro O00pa3oBaHHs. OTH IEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYyIbTYpbl
YeJIoBeKa, a TaKkKe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4aroIUXCsl HA YPOBHE CPETHETO
o011ero 00pa3oBaHus CPEeICTBAMH y4€OHOTO MpeaMeTa « XUMHUs), COACpKAHUE U TIOCTPOCHUE
KOTOPOTO OIpEACNICHbl B MPOrpaMMe MO0 XUMHH C y4€TOM CHelUu(pUKH HAyKd XUMHH, €€
3HAYEHUs B MO3HAHUU MIPUPOJIBI U B MaTEPUATbHON JKU3HHU OOLIECTBA, a TAKXKE ¢ YUIETOM OOIIUX
1esel ¥ MPUHIIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEHEro oOIIero
obOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO0 POJb B COBPEMEHHOMN
MBUJIM3AINK, B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOW KylIbTypbl. OHa BHOCHUT CBOM BKJIAJ B
dbopMUpoBaHUE PAIMOHATBHOTO HAYYHOTO MBIIIUICHHUS], B CO3/IaHUE 1IE€JIOCTHOTO MPEACTaBICHUS
00 OKpyKaroleM MUpPE Kak O €IMHCTBE MPHUPOBI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS] B XUMUU
Ha OCHOBE TTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aUMOAEHCTBYS C JAPYrMMHU €CTECTBEHHBIMH HAayKaMH, XHUMHSl CTala
HEOTHEMJIEMON YacThbl0O MUPOBOM KYIBTYpbl, HEOOXOIMMBIM YCIOBUEM YCIICITHOTO Tpylda U
KU3HHU Kaxa0ro wieHa oOmiectBa. CoBpeMeHHasi XUMHs KaK HayKa CO3MJIaTeNIbHAasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HallpaBjeHa Ha pelieHue Io0albHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOM, NHUINEBOM, HSKOJOTHYSCKOM OE€30MacHOCTH U
OXpaHbI 37J0POBbSI.

B coorBercTBMM ¢ OOUIMMHU IENSIMH W MPUHIMIIAMH CpPEIHEro oOIero oOpa3oBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUCHHS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarolIuXxcsi, HEOOXOMUMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIENIHOTO BKJIIOYEHHUS B JKHU3Hb COIMYMAa,
MPOJOHKEHHST 00pa3oBaHUS B PA3JIMYHBIX OO0JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocraBnsmuMu  TIpeaMeTa «XUMUs» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xumus» U «OO011as 1 HeopraHUuYeCcKasi XMMHUS, OCHOBHBIM KOMITOHEHTOM COZIEPKaHUS KOTOPBIX
SIBJISIIOTCSL OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMHH (C BKIIIOYCHHEM
3HaHUHN U3 O0IIeH XUMHUU) U OpraHudeckor xumun. OopMHUpPOBAHNE JAHHOW CHUCTEMbI 3HAHUHN
Ipy U3YYCHHUHM TpenMeTa OO0eCleYrMBAET BO3MOXXHOCTh PACCMOTPEHHUS BCEro0 MHOT000pasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUA, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa comepxanus KypcoB — «Opranndeckast xumusi» u «O01as 1 HeopraHudeckas
XUMUs» cHOpMUPOBAHA B MPOrPAMME 1O XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3YYCHHIO
y4eOHOro Marepuana ¥ OOyCJIOBIEHA HMCTOPHYECKM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWM Ha
ONPENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XUMHUH BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCUUYECKONW TEOPHUM CTPOCHUSI OPraHUYECKUX COEIUHEHHM, a



TAaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX NPEICTABICHUN O CTPOCHHUH BEILECTB.
Ceenenust 00 M3y4daeMbIX B Kypce BEIIECTBaX NAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COENMHEHUH. B Kypce opraHmdeckod XUMHH MOTy4aroT
pa3BuTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mHIEro oOpa3oBaHWs MEPBOHAYAIBHBIE
IPEICTABICHNS O XUMUYECKOHN CBA3M, KJIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

Ilon HOBBIM yIIOM 3peHHsl B HpeaMeTe «XuMwus»» 0a30BOTO YpPOBHS PAaCCMATPHBACTCS
M3yYCHHBIl Ha YPOBHE OCHOBHOIO 0OwIero o0pa3oBaHMs TEOPETUYCCKUH MarepHail |
(akTOIOTHYECKUE CBEJICHUS O BEIIECTBAX M XMMHUECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeOpraHU4YecKass XUMUs» 00y4YaroIKUMCS TPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJMYECKOrO 3aKOHA C OOMIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyOXKe TMOHATh HCTOPUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o00Imaromei 10
OOBSICHSIOLICH ¥ IPOrHO3UPYIOLICH.

Enunasg cucrteMa 3HaHUMK O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHUH, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTIX NPOTEKAHUS
noronHsercs B Kypcax 10 w11 kimaccoB anemMeHTaMu  COACpKAHUS, HWMEIOLINMU
KyJbTYPOJOTUYECKMI M NPUKIAJHOM Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JAPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABATEIBHOM U
PAKTUYECKON JESATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUN XMMUU, TOMOTAIOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh UH(OPMALIMIO U IPUMEHSATH €€ ISl TOMOJIHEHUS] 3HAHUM, PEIIeHUS
WHTEIJUJIEKTYAIbHBIX U JKCIEPUMEHTAIBHBIX MCCIENOBATENBCKUX 3a7ad. B menom comepxaHue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PHIIOCOQCKUX HAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTAaHMYECKOTO U OPTraHUYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOICTB
BEIIECTB HMX COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb NPUPOAHBIX SBICHUW MyTEM
HKCIIEPUMEHTAa M pEUIeHUS MNPOTUBOPEUMI MEX]IYy HOBBIMU (DaKTaMHd M TEOPETUYECKUMU
NPENNOChUIKAMHU, OCO3HAHHME POJM XHMHHM B DPEIICHHH SKOJOTMYECKHX MpoOJeM, a TakKxke
npoOieM cOEepeKeHUsT HPHEPreTUYECKHX PECYpPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTUUA M
MaTepHaoB.

B mnnaHe pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COLMANIM3aUMU  OOYyYarOIIUXCS
IMPUHATBIE TPOTPAMMON IO XMMHUHM NOAXOABI K OIPEACIECHUIO CONEPKAHMSA U IOCTPOCHUS
npenMeTa MpeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEWCTBHM, UMEIOIINX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTku HHGOPMALUK, HEOOXOMUMBIX MJIi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
MCCIIEN0BATENbCKON NESITENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUH XUMUH.

B npakTuke npenojaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O 0OOILIET0 00pa3oBaHUs, TaK U
Ha YpPOBHE cpeAaHero ooOmero oOpa3oBaHUsA, NpPHU ONPEACICHUH  COAEpKaTeIbHON
XapakTEPUCTUKU LEJIEM W3y4YEHUs NpPEIMETa HAMPABICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak oOyactu
COBPEMEHHOIO €CTECTBO3HAHMSI, NMPAKTUYECKOW IEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyiIbTyphl. C METOOAMYECKOM TOYKH 3PEHUST TaKOM NOIXOA K
ONPENEIICHNUIO LIEJIEH N3YUYEHHUSI IPEIMETA SIBJSETCS BIIOJIHE ONPABIAHHBIM.

CormmacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH W3YUYEHHs MpeaMeTa «XUMHsD» Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCSL:

e (GopMHUPOBAaHHE CHUCTEMbl XUMHUYECKHUX 3HAHMM KakK BaKHEHIIEeH COCTaBIISIOLICH
€CTECTBEHHO-HAyYHON KapTUHbI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE IMOHATHS,
(dyHlaMEHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHe U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHHUS BEIECTB U
XUMUYECKUX peakUuid, HeOOXOAUMBIX NIl TPUOOPETEHUs] YMEHU OPHUEHTHPOBATHCS B
MHpE BEUIECTB U XUMHYECKHX SIBJIEHUN, UMEIOIINX MECTO B IPUPOAE, B IPAKTUUECKON U
MOBCEJIHEBHOM KU3HU;



® pa3BUTHE YMEHHM U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HAONIOACHUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TpaBHI OE30MacHOTO
oOpalieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, comepkarenbHasi XapakTepUCTHKA e U 33134 U3y4eHUs] IpeaMeTa B
IporpaMMe Mo XMMHUHU YTOUHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU
B CUCTeMe cpeaHero obmiero oOpa3zoBanusi. CerofgHss B MNPENOJAaBaHUM XUMHUHM B OOJbIIEH
CTeMEeHH OTHAETCS TMPENNOYTEHHE MPAKTHUECKOM KOMIIOHEHTE COJep>KaHUsl OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHKA O0OII€00pa30BaTeIbHON  OpraHu3alvi,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PyHKIHOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHUSIMH aKTUBHOTO TOJIyUYEHHUs 3HAaHUW M MPUMEHEHHS WX B PEAIbHOMN JKU3HU JJIS PEIICHUS
MPAKTHYECKHUX 3a]1ay.

B cBM3M Cc 3TUM MpU HU3yYEHUH TpeAMeTa «XUMUS» JTOMHHHUPYIOIIEE 3HauyeHHE
IpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

amanrtaius  oOydyaromuxcs K  yCIOBHSIM  JMHAMUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMupOBaHUE WHTEIUICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHMUIO,
COTPYIHUYECTBY, CaMOCTOATEIHHOMY MPHUHATHIO TPAMOTHBIX pEIICHWA B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMU U X IPUMEHEHUEM;

dbopmupoBaHue y OOy4alOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3IUYHBIX BUAOB JEATEIBHOCTHU: PEIICHUS MPoOIieM,
MOMCKa, aHaiu3a U o0paboTku wuHGOpMaIMK, HEOOXOAUMBIX JUIsI MPUOOPETEHUS OIbITa
JESITEIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JIJS OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TTO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX CIMOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIH30BATH COBPEMEHHBIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH I TTOMCKA M aHaln3a yueOHOW W Hay4YHO-TIOMYJISIPHON HHPOpPMALU XUMHYECKOTO
COJIEpIKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIUXCSI ACCOIMATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMEI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH U TMIPOBEICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW pOIM B  pPEIICHWH OOANBHBIX  MTPOOJIEM  palloHaJIbHOTO
IIPUPOJIOTIONIB30BaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS K MPHUPOJAE U CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUN /ISl IPUHSATHUS
IPAMOTHBIX PEIICHUHA B CUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpegHero oo1iero oOpa3oBaHUs MpeaIMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPEAMETHOM 06macTn « EcTecTBeHHO-Hay4HbIE TPEAMETHI.

OO1ee yuCIO 4acoB, OTBEAEHHBIX IS M3yUEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obmiero obpazoBanus, coctarisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11
KJjlacce — 34 yaca (1 qac B HEZEIIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpeameT opraHnnyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTepuayioB. Teopusi CTPOCHUS OpraHuyYecKux coenuHeHuid A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omonorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJUHApHbBIC U
KpaTHbIE CBA3H.

[IpencraBienne o0  KiIaccU(pUKallMM  OpraHUYecKUx  BemecTB.  HomeHkiarypa
OpraHUYEeCKUX COCIUHEHMM (CUCTeMaTH4ecKas) U TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KJIaCCOB OPraHUYECKHUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJIbI M3YYECHHS BEUIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE, MOJICIUPOBAHUE MOJIECKYI
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHWE JEMOHCTPAIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, FOMOJOTHMUECKH psA. MeTaH W 3TaH — NpOCTEUIIne
MPEICTAaBUTENN AJIKAaHOB: (U3MUECKUE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUI PsAll. DTUJIEH U MPONUIIEH — MPOCTEUIIINE
MPEICTAaBUTENN AJKEHOB: (PU3UYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS,
raJIOTeHUPOBAHUS, THIpATAIlUU, OKUCJICHUS U MOJTMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u metunOyTagueH-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA (pe€akUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apensl. benson: cocrta, crpoeHue, (puzmyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) NOJIyYEHUE W NpUMEHEHHue. lonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpoOsanus U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTh apeHOB. [eHeTnueckas CBsI3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEDTIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl niepepabOTK HedTH: TEeperoHka, KpEeKUHT
(TepMUYeCKU, KaTAIUTUYECKUH), muponu3. [IpoaykTel nepepadoTku HE(TH, UX MPUMEHEHHE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yroib ¥ MPOAYKTHI €r0 mepepadoTKH.

DKCIIEpUMEHTAJIbHBIE METO/bl U3yUEHHS BEIIECTB M UX MPEBPALCHUI: 03HAKOMIICHUE C
oOpa3iiamMu TuIacTMacce, KayqykoB M pe3uHsbl, Kojuiekuuu «HegpTe» 1 «Yronby, MonenupoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOTCHONPOM3BOAHBIX, TPOBEACHNUE MPAKTUUYECKOW PaOOTHI:
MOJTyYEHHE STUIICHA U U3yUYECHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Beluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOTHOTO BEIIECTBA WU TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:xamme oprannyeckue coeIUHEHUs!

[IpenenbHbIE OJHOATOMHBIC CHOUPTHL. MeETaHOT W 3TAHON: CTpOeHue, (U3UYECKUe u
XUMUYECKHE CBOMCTBA (pEaKUMUM C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHue. BogopoaHbie CBSI3M MEXAy MOJIEKYJaMH COUpTOB. JleMcTBME MeETaHona |
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoroaTtoMHbI€ CHHUPTHL. OJTWICHIJIMKOIb W TJIUIEPHH: CTpoeHue, (U3M4ecKue u
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IMIEIOYHBIMUA METAJIJIaMH, KaueCTBEHHAST PEaKIIHS




Ha MHOroaToMHble cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue mivuepuHa U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3MYECKUEe U XHMHYECKHUE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denona.

Anpaerunbl U kemowusi. DopMmanbAeTU], aleTadbIeTHl: CTpPOCHUE, (PU3NUYECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE Tpe/ieIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue M XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kjacca KHUCIOT,
peakius dTepuduKanum), noydeHue u npuMmenerre. CTeapuHoBasi M OJICMHOBAsI KUCJIOTHI Kak
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 3(DUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYreBobl: cocTaB, KiaccuduKalys yrieBoaoB (MOHO-, TU- U ToJaucaxapusl). [Troko3a —
NPOCTEHUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJIEKYNbI, (PU3UUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoMm meau(ll), oxuciaeHue aMMHaYHBIM PACTBOPOM
okcuaa cepedpa(l), BoccraHoBIeHHE, OpOXKEHHUE TIIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
npuMeHeHue, ononorudeckas poib. DortocunTes. GpyKTO3a KaKk U30Mep TIIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiumepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznueckre 1 XUMUYECKUE CBOMCTBA KpaxmMasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEepUMEHTAIbHBIE METOAbl U3YYECHHS BEIIECTB M MX MPEBPAICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OINHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHbBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMoOJIeHiCTBHE TiHilepuHa ¢ ruapokcunom memu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcupa cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3amaun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOM peaknuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBAa WJIM MPOAYKTa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMHHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzuyeckue u
XUMUYECKUE CBOMCTBA aMWHOKUCIOT (Ha mpumepe muiuHa). buomornueckoe 3HavyeHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupoHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THIPOIW3, ICHATypaIus,
Ka4eCTBEHHBIE PEaKIUU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METO/IbI M3YYCHHS BEIIECTB M MX TMpEBpaIeHUM: HaONIOIeHuEe U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHUH, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIE COeTUHEHM S

OcCHOBHBIC TIOHSTHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUIN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AINK, CPEIHssT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS 1 TIOJTUKOH ICHCAIIHS.

DKCEpUMEHTAIbHBIE METO/IbI M3YYCHHS BEIIECTB M UX MPEBPAICHUN: O3HAKOMJICHUE C
oOpasiiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MpPU U3YyYEHHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK H
MOHSITUH, SIBJISIFONINXCS CUCTEMHBIMH [UJIS OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJIEHWE, HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEeOpHs, aHaldW3, CHUHTE3, Kiaccudukamus, NEePUOJUIHOCTh, HAOIIONEHNE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



dwus3uka: Marepusi, JHEpPIHs, Macca, aTroM, OJJIGKTPOH, MOJIEKyJa, JHEPTreTUYEeCKUI
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIeCTBa, (PU3NIECKUE BETHMUMHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorust: knerka, opraHu3M, Omocdepa, 0OMEH BEHIECTB B OpraHm3me, (OTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBa (OCTIKH, YIJICBOIBL, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHONOTHsI: MUIIEBIE MPOTYKTHI, OCHOBHI PAIlMOHAILHOTO MATAHUsI, MOIOIIINE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE TIpemaparbl, MaTepuaiabl W3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHUM

XuMHUUeCKUM d1eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs OO0O0JIOUKA.
DHEepreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anmeMenTsl. OcOOeHHOCTH
pacrpeiesieHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTypaIHsi aTOMOB.

Ilepuonnueckut 3axkoH u Ilepumonnueckas cucrema XxumMuueckux siaemeHToB 1. .
MenneneeBa. CBsi3b NEpPUOIUYECKOTO 3akoHa M Ilepuonnueckoil CUCTEMBl XHUMHYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIaM U IepuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. Buabl XUMHYECKOW CBSI3U (KOBaJleHTHAas
HETOoJIApHAs U TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa30BaHMs KOBaJECHTHOM
XUMHUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBa3b. BaaeHTHOCTS.
DNeKTpooTpUIATENBHOCTh. CTeneHb OKUCIIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

[TonsTre o nucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 101
BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BemecTB. [eHeTnyeckas CBsi3b HEOPTraHMYECKUX BELIECTB, MPUHAIJIEKAUX K Pa3IMYHBbIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamnuss XMMHUYECKUX PEaKIMii B HEOPTaHUYECKOH H
OpraHUYECKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MpPEBPAICHUS
SHEPIruM MPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3UyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHoBecue. DakTopel, BIMSAIOIIAE HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHbIe U cinaOble 2eKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTpaJibHAas, IEJIOYHAs.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METO/bl U3YYEeHUs BEUIECTB U WX IMPEBPAILCHHUI: JEMOHCTpALIM
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB [[. Y. MennmeneeBa», mzydeHmue
MoOJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3IOKEHHE TEPOKCHIa BOAOPOAA B TPUCYTCTBHM KaTaau3aropa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C IMTOMOILIBI) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHNE MPAKTUYECKON padoThl «BnusHue pa3znuuHbIX (PakTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€rpl 10 ypaBHEHHSIM XHUMUYECKHX pPEAKIUWA, B TOM YHCIE TEPMOXUMHUUYECKUE
Pacy€Thl, PACYETHI C UCTIOJIB30BAHUEM IOHITHUS «MACCOBAs JOJISI BELLIECTBAY.

Heoprannuyeckasi xumust



Hemeramnbr. Ilonoxkenne HemerayoB B llepuoguueckord CHUCTEME XHUMHUYECKUX
anementoB J[. M. MeHneneeBa u 0COOEHHOCTH CTpOeHHUs aroMoB. DuU3MYECKHE CBOWMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETa/UIOB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCAUHEHHMH (OKCHIOB, KHCJIOPOJCOACPKAIIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUN ).

[IprmMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTayioB. OOIue
¢dbusnyeckue cpoiicTBa MeTaiuioB. CIiiaBbl METAUIOB. DJICKTPOXUMHYECCKUIN Pl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHM, Kajauid, KalbIMi, MarHuw,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSIUHEHUM.

OG61ue crocoOsl MoJydYeHUsT MeTaITOB. [I[pruMeHeHne MeTaJJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3YYEHUE
KOJIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOIIOJCHUWE M OMNHCAHWE JEMOHCTPAIMOHHBIX U  JIaOOPaTOPHBIX  OIBITOB
(B3auMOICCTBHUE THUIPOKCHIA ATIOMHUHHS C PpAacTBOpaMU KHCJIOT W Ieio4el, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemiecTBa MM o0bEMa Ta30B IO HU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) IIPOYKTOB PEAKIUH, €CIIH OJTHO M3 BEIICCTB MMEET IIPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUCHUH DKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThuM MeauuuHbl. [loHATME O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[Ipencrapnennss o0 oOOMmMMX HAyYHBIX MPUHIMIIAX ITPOMBIIIIICHHOTO TMOJYyYCHUS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEUIIME CTPOUTEIIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl U SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHUYECCKUE M MUHEPaJIbHBIC YIOOPCHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX IPEINAPATOB,
IpaBmJIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XHMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanu3zarnus MEeXIIpeAMETHBIX CBSI3€H MPU U3yUYEeHUU OOIIEH U HEOPTaHUYECKON XMMUU B
11 kmacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE KakK OOIMX €eCTeCTBEHHO-HAyYHBIX
MOHSATHM, TaK W TIOHATHUM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEeHHO-HAyYHbIC IIOHATHS: Hay4yHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIA, SHEPTEeTHUCCKUN yPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIleCTBa, (PU3NUCCKUE BEIMUYMHBI M SAMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOoCHCTeMa, Ouocdepa, MaKpo- U MHKPOIJIEMEHTHI,
BHTaMUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOABI, TIOJIE3HBIC UCKOTIAEMBIE, TOTUTMBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHUCTBEHHOEC IIPOU3BOJICTBO, MTUIIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaT€PUAJIOB, JIEKTPOHHAS ITPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOEHHUS OOy4arolUMUCS
IIpOrpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3yIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIEro 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJICHBI CJIEYIOIINE COCTABISIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTHA U CAMOOIIPEAEIIEHUIO;

HaJU4he MOTUBALIUU K O0YUYEHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKHUX TPaJAULIM 0a30BOM HAYKH XMMUU;

TOTOBHOCTbh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JESTEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pE3YyNbTaThl OCBOEHHUSA MpeaMeTa «XHUMHs» IJOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJA€AJIaMH POCCUHCKOTO
IPaXKJAHCKOIO0 OOIEeCTBAa, MPUHATHIMM B OOIIECTBE HOPMaMU M IpPAaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOIIMMHU ~ MpOLECCAM  CAMOIIO3HAHMS, CaMOPA3BUTHS W HPABCTBEHHOIO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATH OCBOCHUS MpeaAMeETa « XUMUSD OTPaXaroT C(hOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCs IO pealu3alnuu
MPUHSATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHUHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENbHOCTH NPH CO3JAAHMM y4eOHBIX
MIPOEKTOB, PEIIEHUH Y4YE€OHBIX U TIO3HABATEIBHBIX 3aJ1a4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
APYTHUX MPU aHAINU3€E PA3IMYHbIX BUJ0B YY€OHOU AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIECHHUSI K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO OT€YECTBEHHOMU
XUMUH;

YB)XEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yibTaT JJIUTEIbHBIX HAOIIOACHHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECa W TIO3HABATENIBHBIX MOTHBOB B IIOJYYEHUM M IIOCIEAYIOUIEM aHaJU3e
MH(}OpMAIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHNUS;

COCOOHOCTH OLEHUBATh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEUICHUsl, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE TOBEJACHUE M IIOCTYIIKM CBOMX TOBAPHUILEH C MO3ULHAN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popMHUpPOBaHUSA KYJIbTYPbI 310POBbSI:



MOHMMAaHUs LEHHOCTEW 370pOBOrO M 0e30macHOro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY U NICUXUIECKOMY 37I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusl C BEMIECTBAMU B OBITY, MTOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPaBWJI WHIUWBHAYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIIUSAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIONIEH;

OCO3HAHMS TOCJEACTBUNA W HENPHUATHUS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aJKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITENBHOCTH,
0O0I11I€CTBEHHO IOJIE3HON, TBOPUECKOM U APYTUX BUAAX NESITEIBLHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMAJIbHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YUEHHUIO0 MPOQECCUil pa3IuyHOrO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaKEHHUS K TPYAY, JIOASIM TPYAa U pe3ylbTaram TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHOW TPAaeKTOPUH OOpa30BaHUA,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIJAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00pa3HOr0  OTHONICHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAHUSl  [IMOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX  MOpoOsiieM,  BIUSHHS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MIPUPOTHOMN U COIMATILHOM CpeIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUSl JOCTWXKEHUM XUMUU [UJIs1  pELICHUs
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIH30BAHUS;

AKTUBHOTO HEMPUATHUS NEUCTBUN, MPUHOCSIIUX BPE OKpYyKalolllel MpUpoaHOi cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTMYECKUE MOCJIEICTBUSA
MPEANPUHUMAEMBIX IEMCTBUHM U MPEIOTBPAIATH UX;

HaJIMYUs Pa3BUTOTO JKOJOTHYECKOTO MBIILIICHUS, YKOJIOTUUYECKOW KYIBTYpPbhl, OIbITa
NEATEIbHOCTH  DKOJIOTMYECKOM HaIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSI UMHU B
MO3HABaTEIbHON, KOMMYHUKATHUBHONW U COLMAJIbHON MPaKTHUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHEUU(PUKH XUMHHU KaK HAyKd, OCO3HaHUsSI €€ poiau B (OPMUPOBAHUHU
palMOHANIBHOIO HAYYHOIO  MBIIIEHUS, CO3JaHUM LEJOCTHOTO MpelNCTaBileHUus 00
OKpYXKalIIeM MHUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B TO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U pellIeHUH Mpo0ieM COXpaHEHUsI MPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJII COBPEMEHHOM NUBWIM3AIMHU: B €&
I'YMaHUCTUYECKON HAMpaBIE€HHOCTH M BaXHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepUaibHOU
KYJIBTYpbl, PEHICHUU TI00abHBIX TMPOOJIEM YCTOMUMBOTO pa3BUTHUSI UEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MUIIEBOM M HKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUHU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHN YCIICIIHOTO TPY/a M SKOJIOTHYECKHU KOM(OPTHOHN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUSI,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh IMOTy4YaeMble 3HAHUS
JUIST aHaliu3a U OOBSICHEHMS SIBIICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
W3MEHEHUM, YMEHHS JejaTh OOOCHOBAHHBIC 3aKJIIOUCHMs] HA OCHOBE HAyyHBIX (DaKTOB U
MMEIOITUXCS TAaHHBIX C LEJbI0 TTOJIYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENIBHO HCIMOJb30BaTh XUMHUYECKHE 3HAHHUS ISl PeLICHUs
po0JIeM B peIbHBIX KU3HEHHBIX CUTYaIIHIX;

MHTEpECa K MO3HAHUIO U HCCIIE0BATENbCKOM €SI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJyY€HHUIO HOBBIX 3HAaHUM MO XWMHHM B COOTBETCTBUU C IKWU3HEHHBIMU
MOTPEOHOCTIMU;



MHTEpeCca K OCOOCHHOCTSIM Tpyla B pa3IMyHbIX cdepax mnpodeccunoHanbHON
TESTETPHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Yy4E€OHOro mnpeameTa «XuUMHUS» Ha YpPOBHE
cpenHero oo1ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILTUHAPHbBIC
(MexXTpeaMeTHbIe) OOIICHAYUYHbIE MOHSATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTHUHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBJICHUE, MPOLIECC, CUCTEMA, HAy4yHbIM (aKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCalbHble  ydyeOHble  JelicTBUs  (ITO3HABAaTEIbHbIE, = KOMMYHHUKATHBHbBIE,
perylaTuBHbIC), obecnednBaronie GopmupoBaHue Q(YHKIUMOHAIBHOW TPaAaMOTHOCTU H
COLIMAIbHON KOMITETEHIIMHM 00Yy4arOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS  UCIOJIb30BaTh  OCBOEHHBIE  MEXKIUCUUILTMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JCHCTBUS B MO3HABATEIIbHOW U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepPCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBUSI:

CaMOCTOSITENIbHO (DOPMYIIUPOBaTh W aAKTyaIM3UPOBATH MPOOJIEMY, BCECTOpPOHHE €€
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTHUKEHUS,
COOTHOCHUTB PE3YJbTAThl IEATEIHLHOCTU C MTOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN NPHUEMBI JIOTHUYECKOTO MBIIIJIEHUS — BBIICIATH
XapakTEepHblE NPU3HAKKA TMOHATHM M YCTAaHABIMBATh WX B3aMMOCBA3b, HCIIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JIs1 00BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUU MJIs1 KiacCU(UKAIIMU BEIIECTB M XUMHUYECKHX
peaKuuii;

YCTaHABIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYX ICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOb3YEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIETI, TPEOOpPa3OBBIBATh MOCIbHBIC MPEACTABICHUS — XWMHUYECKUH 3HaK (CHMBOI)
DIIEMEHTa, XUMHUYecKass (opmyna, ypaBHEHHE XHMHUYECKOW pEakIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUUYECKUX 3aj]lad, MPUMEHSTh Ha3BaHHBIE MOJICIbHBIC
MPEACTABICHUS [JIs1 BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4yaeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHS:

BJIaJ€Th OCHOBAMH METOJIOB HAyYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIUN;

dbopMynupoBaTh 1ETW W 3a7a4d WCCIEHAOBAaHUS, WCIONH30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIaJ€Th HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUS W TPOBEACHUSA YYEHUUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HaOMOmaTh 3a  XOJAOM  Tpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh O0OOOIICHHUS] W BBIBOIBI
OTHOCUTETILHO JTOCTOBEPHOCTH pE3YJIBTaTOB HCCIENOBAaHUS, COCTAaBISAThH OOOCHOBAHHBIN
OoT4Y€T O MPOJIETAaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKOW HCCIIENOBATENbCKOW U TMPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0B MTO3HAHUSI.

3) pa6ora ¢ ungopmaumei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOUYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJIApHas
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOYHble mocobus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUHUBOCTD;

GopmMynupoBaTh 3ampochl U MPUMEHATH Pa3IUYHbIE METONbl MPU TMOHCKE W OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QOopMy MpeacTaBieHus WHGOpMAIIH
(cxemsbl, rpauKu, AUATPaMMBI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAayYHbIM S3BIK B Kaue€CTBE CpPEACTBA MpHU padOTe C XHUMHYECKOU
uHpOpMaIUEil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NYecKue M MaTeMaTHUYeCKHe) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY e CTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEeMbI B XO/I€ JUAIOra /WA TUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYIUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON AESATENbHOCTH, MOTYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud yueOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TTO3ULIUM B X0J1€ 0OCYXKJEHUSI 1 OOMEHA MHEHUSMH.

Osgi1aieHHe YHHUBEPCAJIbHBIMH PEeryIsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO IMO3HABATENIbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUMPOBATh U M0 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeIaraeMblid alTOPUTM JEHCTBHUI MPU BBHITTOTHEHUH YIEOHBIX U UCCIIEIOBATEIbCKHUX 3a]1ad,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTYyYE€HHs] HOBBIX 3HAHHMA
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHUs OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
Hay4yHOW KapTUHBI MHpA, POJIUM XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUS. U KYJABTYPbl JUYHOCTH, €€ (PYHKIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOAMMOM ISt
pelieHnsT TPaKTUUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XHWMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIGKTPOHHass oO0o0JIoYKa aToMa, MOJIeKyIa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaiiéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (hyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HU30MEpbI, TOMOJOTHYECKUUN pSI,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ U a30TCOAEPKAIIUE COCIUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpOECHHUs OopraHuveckux BemiecTB A. M. BytnepoBa, 3akOoH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XMMHWHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIHUE B
OCHOBE MOHUMAaHUSI IPUUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHUH M OE€30MaCHOM HCIIOIb30BAHUM BaKHEUIINUX
OpraHUYECKHUX BEILIECTB B ObITY U MPAKTUYECKOMN AEATETLHOCTH YEJIOBEKa;



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  MPU3HAKH  MOHATHUH,
YCTaHABIMBaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS MPU OMHUCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISI COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpamI¢HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO W MIPOCTPAHCTBEHHOIO
CTPOCHHS;

chOpPMUPOBAaHHOCTh ~ YMEHUW  yCTaHaBIUBaThb  MPUHAMJICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMS), JaBaTb WM Ha3BaHHUS IO CHCTEMATUYECKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUANBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOMUIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOI,
dbopManbaerua, ameTanbAeTyil, MypaBbUHas KHCJIOTA, YKCYCHas KHUCJIOTa, OJICHHOBAS
KHCIIOTa, CTeApUHOBAs KUCIIOTA, IJII0K03a, (PpyKTO3a, Kpaxmal, LeJUIi0a03a, IITUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEATh BHABI XUMUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. bytnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIJIACCOB OPTaHUYECKUX
BelecTB (METaH, 3TaH, ITWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasl ~ KHCIIOTBL, [JIOKO3a, Kpaxmaji, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBAaTh TEHETHYECKYIO0 CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHMKHU YIJIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEPa0OTKH M MPAKTHYECKOE MPUMEHEHHE
MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBHIYUCICHHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOAHBIX BEUIECTB UJIM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAaX
HAayYHOIO TMO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHUHU BEIIECTB U XUMHUYECKHX
ABICHUA  (HaOJMIOnmeHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XWMHUYECKHE 3HAHUA [JIsl TNPUHITHS PEIIEHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHU COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBAaHMEM, a TaKXKe MpaBwia oOOpalleHuss C BELUIECTBAMH B
COOTBETCTBHUH C UHCTPYKILHUSMH I10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUIU IUIAHUPOBATh M BBINOJHATH XUMHYECKUU SKCIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIIECTB MPHU HArPEeBAaHUH, MOJYUYEHHUE STUJIEHA M U3y4YEHHUE
€ro CBOICTB, KaueCTBEHHbIE PEAKIMM OPraHUYECKUX BEUIECTB, JEHATypalus OEJIKOB IpH
HarpeBaHWM, LIBETHbIE pEaKIMK OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BeleCTBAaMHM M JaOOpaTOpHBIM  00OPYIOBAaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX peaKuil U GOPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO MH(MOPMAILIHIO,
MOJIy4aeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOMIONAaTh MpaBUiia HKOJOTUYECKH II€JIeCO00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOM AEATEIBHOCTH B IIEJISIX COXPAHEHUS! CBOEro 370POBbA U
OKpY>Karolen NpupoaHON Cpeibl, 0CO3HABATH OMACHOCTh BO3ACHCTBUS Ha KUBbIE OPTraHU3Mbl
OMpeAeNEHHbIX OPraHUYeCKUX BeLIECTB, MOHMMas cMbica nokaszarens [IJK, nmoscHsaTh Ha



npuMepax CHocoObl YMEHBIICHHS M TPEJOTBPAIICHUS HX BPEIHOTO BO3IEHCTBUS HA
OpraHU3M YEJIOBEKa;

U1 O0Y4arOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE NMPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUII;

JUTSL CHETBIX W CAA0OBHAAINX OOydYaroNIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE pE3ynabTaThl OCBOECHHUS Kypca «OOIIass W HeOpraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHHWM SIBICHUW MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPhl JTUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM s
pEelIeHUs] MPaKTUYECKUX 3a7ad M SKOJOTMYeCKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

BIIQJICHUE CHCTEMOM XHMMHYECKMX 3HAHHW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, W30ToIl, S-, P-, - BIEKTPOHHBIC OpOMTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJ€EHTHOCTh, AMEKTPOOTPHULIATEIBHOCTD, CTEECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJEKTPOIUTHUECKAST JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakluu, XHUMHYECKOE paBHOBECHE); TEOPUHM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MenpaeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMS W MPEBPAICHUS SJHEPTUU NPU XUMUYECKHUX
peaKlMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHHIA,
(aKTOJIOTMYECKHUE CBEJIEHHA O CBOMCTBaxX, COCTaBe, IIOJY4YEHHMHM M  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWIIMX HEOPraHWYECKUMX BEHIECTB B OBITY W MNPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA;

c(hOPpMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJI30BATH COOTBETCTBYIOLME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTH YMCHHH HCIOIB30BATh XUMUICCKYIO CHMBOINKY JUIS COCTABIICHHS
?JopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEAKLMid, CHUCTEMaTUYECKYyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIENbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, MUTHEBAs CONA, MUPUT U
IpyrHe);

c(hOpMUPOBAaHHOCTh YMEHUW OIpEAENATh BAJICHTHOCTb MW CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAsA, UOHHAs, METAJUIMYECKas, BOAOPOJHAs) B COEAUHEHUAX, TUIl KPUCTAITMYECKOU
pEmIETKM KOHKPETHOIO BellecTBa (aromMHasi, MOJEKYJIspHas, HOHHAasg, MeTajulMueckas),
XapakTep cpelibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(hOpMUPOBAaHHOCTh YMEHUM yCTaHABIMBaThb NPHUHAMJIEHKHOCTh HEOPTaHUYECKHUX
BEIECTB M0 UX COCTABY K ONPEEIEHHOMY KJIAcCy/TpyIie COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbl, OCHOBAHHUS, KUCJIOThI, aM(POTEpPHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBICI TMepuoandeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonoB lleproanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCNOIb3ys TOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIHY, «IHEPTETUUCCKHIE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX
COEIMHEHUH M0 TiepuoaaM u rpymnmnam llepuoanyeckor CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKHX BEILECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBIO ypPaBHEHHM
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU TI0 PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTAaBy pEarupylollux BEIIECTB, TEIUIOBOMY 3(h(HEKTy peakiium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIUW, YYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAaHHOCTh YMEHUW COCTABISATh YPABHCHHUS PEAKIUA pPa3IUIHBIX THUIIOB,
MIOJIHBIE W COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYHWTHIBAs YCJIOBHS, MPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JINYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MIPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCca 3THX
peaKkuu;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHUYECKOW PEAKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpPHOM  KHUCJIOThI, aMMHaka, a  TakKke
c(hOpMUPOBAHHOCTH TPEACTaBICHUU 00 OOIIMX HAyYHBIX MPUHLIMUMNAX M HKOJIOTHYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWNM Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAaCcCe
Uiy 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTUH;

c(opMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUUYECKOU TTOCYI0U 1
7a0opaTopHbIM  OOOPYIOBAaHUEM, a TakKXKe IMpaBwia oOpalleHus C BeEleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3nokeHne NEepoKCcHIa BOIOPOAA B NPHUCYTCTBUU KaTalau3aTopa, OMNpPENeJCHUE Cpeabl
pPacTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIHHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJOPUI-aHUOHBI, HAa KaTHOH aMMOHHS, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamnb») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JabOpaTOPHBIM
000pyn0OBaHUEM, MPEJCTABIATh PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (OpMYIHpPOBaTH BHIBOALI Ha OCHOBE JTHX
PE3yAbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMAIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM KOMMYHUKaluu, VHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOMIONATh MpaBUjIa 3KOJIOTMYECKH 11eJ1eCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEISAX COXPAHEHHUS CBOETO 3/0POBBS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpEeAECIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens [IJIK, moscHAT, Ha mnpumMmepax
CrOCOOBbl YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JAEHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 0OYYaroIMXCs C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUISL CIICTIBIX W CJIA0OBHJSIIIMX OOYYarOIIUXCS: YMEHHE HCIIONIb30BaTh pelibedHO-
TOYEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiinsg s 3andcu  XuMHYecKux  (opMmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (I (ppoBbIe)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 pel p . P P 3 bu6mmoreka L{OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBoAOPOIbI: aTKEHBI, aJIKaIUEHBI,
2.2 pedl Y AOpOR s 6 1 bubaunoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yrIeBOI0POAbI 2 bubnuoreka L{OK https://myschool.edu.ru/
[IpupoaHbIe HICTOYHHUKH YTIIEBOAOPOJIOB M MX
2.4 PHpOX 4 HOPOA 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onosblie kuciaotsl. CioxxHbIe 3(pUpbl 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka [IOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBI. AMUHOKHUCITOTHL. benku 3 bu6mmoreka [{OK https://myschool.edu.ru/
Hroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (1M (ppOBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Ctpoenue atoMmoB. [leprnoanueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6moreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [1OK https://myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi XuMus
2.1 Meranbl bubaunoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuorexa LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bu6muotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUS ¥ )KU3Hb 4 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Kosmmuects 3
e JIEKTPOHHBIEe UG poBbIE
Tema ypoka 0 42COB p ungp
n/n Jara o0pa3oBareJibHbIE pecypchl
Bcero
1 [Ipeamer oprannyeckoil XuMuHu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuotexa LIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndeckux coenunennii A. M. bytneposa, eé
2 P P P yIIep 1 bubauoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o kiaccupukanuu oprannyeckux semecrts. HomeHnkiarypa
3 p ¢ p P 1 bubauorexa LIOK https://myschool.edu.ru/
(cucremarnyeckasl) ¥ TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 ATKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKHUH s 1 bubnuoreka IIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE IPEACTABUTEIIN aJIKAHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEICTABUTEIN ATKEHOB 1 bubmuotexa IIOK https://myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlonyueHue 3TuaeHa u U3yuyeHUE €ro CBOMCTBY 1 bubnuotexa LIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnoOyraguen-1,3. Ilonydenue
9 YT yred v 1 bu6mmoreka I{OK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Ps.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AleTuieH — MpOoCTEeHINM MpeICcTaBUTENh AIKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 Apensbl: 6eH30:1 U TosTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['enetnueckas cBs3b YII€BOAOPOAOB, IPUHAICKAIIMX K Pa3TMYHBIM
13 A HOPOA puHan - p 1 but6moreka I1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHble NCTOUYHUKH YITIEBOJOPOAOB: MPUPOIHBIN I'a3 U MOIIYTHBIE
14 PHpOA E AOPOA . prpoa vt 1 bubmoreka [1OK https://myschool.edu.ru/
He(TsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu
[IpuponHbie HCTOYHUKH YIIIEBOIOPOIOB: MPUPOAHBIN I'a3 U MOIIYTHHIE
15 prpon & AOPOA PHPOI It 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ mepepadoTKu
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16 KonTpomnpHas paboTa mo pasaeny «YIieBoIopOab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE COIUPTHI: METAHOJ U ATaHoJI. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbl€ CIIUPTHI: ITUICHIJIMKOIb U TIIUIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE U XUMUUECKUE CBOMCTRA,

19 P yet, 1 BuGnnorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaerua. AeToH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 ! ped P P 1 BuGnnorexa LIOK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEACTABUTENIM BBICILIUX

23 P pedl 1 bubmuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBUE 1 bubauoreka LIOK https://myschool.edu.ru/
Crnoxnble 3(UphI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3

25 $up P A P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOXKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubnuotexa LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHelle nmpeacTaBuTeNN: TIII0K03a,

27 A Purcan pedt 1 bubmuoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nemnrono3a kak MpupoIHbIE TOJIMMEPBI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P P PasAeNy POACONCPKAIHE Op 1 bubmoreka I1OK https://myschool.edu.ru/
COCTMHCHUS

30 AMUWHBI: METHJIAMUH U aHWIHH 1 but6moreka I1OK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(OTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P A 1 bubmoreka I1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCAUHEHUS 1 bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE OHATHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUI 1 bubmotexa I{OK https://myschool.edu.ru/
OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYIIIPHBIX COCIUHEHUM.

34 A YAp A 1 bubmoreka [1OK https://myschool.edu.ru/
[ImacTmaccsl, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe M (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubmuoreka LIOK https://myschool.edu.ru/
[lepuonnueckuii 3akoH U [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB

2 P P ! 5 1 Bubmiorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, UX CBI3b C COBPEMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH M0 IrpyIaM U nepruojaM. 3Ha9YeHUE NEPUOANYECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKuX 31eMeHToB J[.M1. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBAA3b, €€ BUAbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubnuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekTpoorpunareabHocTh. CTenenb okucienus. BemecTsa

5 POOTP 1 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOEHUS
[TonsiTie o nucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOUTHBIE PACTBOPBI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 1071 BEllecTBa B pacTBOpE
Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX COECIMHEHUH.

7 ¢ P P 1 bubnuorexa LIOK https://myschool.edu.ru/
I'enetnueckas cBA3b HEOPraHUYECKUX BELIECTB, PA3IUUYHBIX KJIACCOB
Knaccudukarus XuMHuueckux peakiyii B HEOpraHMueCcKoi 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubmuotexa LIOK https://myschool.edu.ru/
MPEBpAIEHHs] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CxopocTts peakiun. O0paTuMbie peakui. XUMUYECKOe PAaBHOBECHE 1 bubmotexa I{OK https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BnusHue pa3indHbIX (aKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMUYECKON peaKkum»
OnexTponutuyeckas auccoruanus. [lIonsTie o BOJOPOJHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonnoro ooMeHa. [ uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCTUTENbHO-BOCCTaHOBUTENbHBIE peakuuu. [loHaTue o0 snexTponuse

12 . P P 1 bubmoreka [1OK https://myschool.edu.ru/
pacIIaBoB U pacTBOPOB COJIEH

13 KontponpHas padota no paszneny «TeopeTnueckne 0CHOBBI XUMUM 1 bubnmoreka ITOK https://myschool.edu.ru/
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Meramnel, ux nojgoxxeHnue B [lepruoguyeckoit cHCTEME XUMHYECKHUX

14 anemenToB /. 1. MenneneeBa u 0coOEHHOCTH CTpOeHUs aToMOB. O01IIHe 1 bubmoreka [1OK https://myschool.edu.ru/
(bu3HYEeCKre CBONCTBAa METAIIJIOB

15 CnuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSKEHUN METaJIJIOB 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HAaTPpUH, KaJIUi, KaJbIIUU

16 ' : : (aTp, ’ ’ 1 Bu6morexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKHE CBOMCTBA XPOMA, MEIM U UX COCIMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHMYCCKHE CBOMCTBA IIUHKA, KejIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[IpaxTrueckast padbora Ne 2. "Pemnienne skcrepuMeHTAIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTanb»
Hemeraisl, ux nonoxxenue B [leproanueckoii cucteMe XMMUYECKUX

20 ’ P 1 bubmuoreka L1OK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB
®dusnyecKre CBONCTBAa HEMETAIOB. AJIJIOTPONUS HEMETAJIOB (Ha IpUMeEpe

21 P (1a npiniep 1 Bu6morexa LIOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yriepoaa)

22 XVMHYECKHE CBOMCTBA TaJIOT€HOB, CEPBI U UX COEIMHEHUN 1 bubnuoteka LIOK https://myschool.edu.ru/

23 XuMHYecKre CBOMCTBA a30Ta, (pocodppa n uX coeTMHEHUN 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIEPOa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka I{OK https://myschool.edu.ru/

25 [IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COEAUHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O0001eHne U cucTeMaru3anysa 3HaHuil o reMe «HeMmeraisny.

26 Bpluncienus no ypaBHEHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUUECKUE 1 bubnuoreka IIOK https:/myschool.edu.ru/
pacuéThl
ITpaktnueckas padora Ne 3. «PemeHne sxciepuMEHTAIBHBIX 3a4a4 110 TEME

27 " P " P P 1 bubmoreka LIOK https://myschool.edu.ru/

Hewmeranns"»

28 Kontponbshas padora o remam «Metamibsi» u «HemeTtamibsi» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heoprannueckue u opranndyeckue kuciotel. Heoprannueckue u

29 P P P 1 bubmuoreka L1OK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AMQoTepHbIe HEOPTraHUYECKUE U OPTaHUYECKHUE COCTUHEHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsi3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Posb xumMuu B 00€eCcTieueHUH SKOJIOTHYECKON, YHEPTETHYECKON M IMHUIIEBON

31 > SHEP 1 bubmoreka [1OK https://myschool.edu.ru/
0€30MMacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnenust 00 0OUMX HAYYHBIX MPUHIIMITAX TPOMBIIIUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/
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IMOJIy4CHUA BaKHEHIITHX BC€IICCTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XUMHUS U 3J0pPOBbE YEIIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OO11iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe nocooue — 6a30BbIi ypOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposnbHbIe U
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HacrtonbHas kHura s
yautessi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 kinacc: HactonpHast kKHUATA 115
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenucoBa «Xumus 11 xinacc noypousnsie miansl o yueouuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B 11koJie 11 kmacey; - M.

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caT a1 yautens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas kKoyuteKIus « XUMHUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTo mopraia



http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickast onuMmmana NIKOJIEHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: EKTPOHHBIA YI4eOHUK AJIs1 CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS

http://www.chemistry.ru JlucraHimoHHas OJMMITHA A TI0 XHMHH: TEJICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT
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