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HOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 1o XUMHUK Ha YPOBHE CpeIHEro o01ero oopazoBanus pa3padboTaHa Ha OCHOBE
®denepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHWA K pe3yabraraM OCBOeHUs (defepasibHONW  00pa3oBaTeIbHON
nporpammel cpennero oodmero oopazoBanus (DGOII COO), npeacraBinenusix B denepanbHoM
rocynapctBeHHOM oOpasoBarenbHoM ctranaapre COO, ¢ yuérom KoHuenuuu mnpenoaaBaHus
ydeOHOro mnpeaMera «XUMHUs» B 0oOpas3oBarelibHbIX opraHm3anusx Poccuiickoit denepanun,
peanu3yonmx OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKeHUH «CTpareruu
pa3Butus BocniuTtanus B Poccuiickoit ®@eneparnuu Ha niepuon a0 2025 roma» (Pacnopspxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOAOB K pa3pabOTKe MNpOorpaMmbl IO XHWMHHU, K ONpPEICICHUI0 O0IIen
cTpareruu oOy4eHHs, BOCOUTAHUS U Pa3BUTHs 00y4JaIOLIUXCs CPEACTBAMU y4e€OHOIO MpeaMeTa
«Xumus» g 10-11 kimaccoB Ha 6a30BOM YpPOBHE COCTAaBMIIM KOHIIETITyaJbHBIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeNieH, CONEp)KaHusA, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHMl K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IMOJy4yaeMO€  BBIMYCKHMKaMH  0OIIe00pa30BaTeIbHOM
OpraHM3alliM, SBJISETCS HEOThEMJIEMOW 4YacTbl0 UX oOpazoBaHHOCTH. OHO  CIIyXHUT
3aBEpIIAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
HEHHOCTEH, MPUCYIIMX LEJOCTHOH CHUCTEME XHMHUYECKOTO OO0pa3oBaHHA. OTH IIEHHOCTHU
KacaloTCsl MO3HAHUS 3aKOHOB IPUPOIBI, (HOPMUPOBAHUS MHUPOBO33PEHHS] M OOIICH KYIbTYPHI
YelioBeKa, a TAaKXKe DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 30POBBIO H
npupoHOi cpere. Peanuzyercss xumudeckoe oOpa3oBaHre 00yJaroIIUXCsl HA YPOBHE CPEIHETO
oOmrero o0pa3oBaHus CPEACTBAMU Y4€OHOTO MpEAMETa «XUMUS», COACPKAHUE U MOCTPOCHUE
KOTOPOTO OTpeEAeNeHbl B NpOrpaMMe MO XHMUU C Y4E€TOM CHEHU(PUKA HAyKH XHUMUHU, €€
3HAUYEHHUA B MO3HAHUU MPHUPOJIBI U B MAaTEPHAIIbHOM JKU3HH OOIIECTBA, a TAKXKE C YIETOM OOIINX
Leleil ¥ NPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO OOILEro
oOpa3zoBanus B Poccuiickoit @enepanun.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MrpaeT 0coOyl0 pojib B COBPEMEHHOMN
UBUIM3AIMH, B CO3JJaHUH HOBOW 0a3bl MaTepuaiabHOW KylnbTyphl. OHa BHOCHT CBOM BKJIAJ B
(dbopMupoBaHUE PaMOHATIBHOTO HAYYHOTO MBIIUIEHUS, B CO3aHIE IEIOCTHOTO MPEACTABICHUS
00 OKpy’KaroleM MUpPE KaK O €IUHCTBE MPHUPOBI U YEIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NTOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYKAKOUIEr0 MHUPa, OCO3HAHUS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIECTB, MX CBOMCTBAMU U BO3MOXXHBIMU 00IaCTIMU IPUMEHEHUSI.

TecHo B3aMMOJEWCTBYST C JpPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHA CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOW KYJIBTYpbl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXAo0ro wieHa oOuiectBa. CoBpeMeHHass XMMHS KaK HayKa cO3MJaTeNlbHas, Kak HayKa
BBICOKHMX TEXHOJIOTMI HAallpaBlIieHa Ha pelIeHHe MT00aJbHBIX MPOOJIeM yCTONYHMBOIO Pa3BUTHUS
YEeJIOBEYECTBA — CBHIPhEBOM, DHEPTETUUYCCKOM, IHINEBOH, AKOJOTUYECKON O€30MacHOCTH H
OXpaHbl 3I0POBbSI.

B cootBercTBUMM ¢ 0OmMMH TENSIMH U TPHUHIMIIAMHU CPEAHETO 001Iero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIN YPOBEHb U3YyUEHHUS1) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaromIMXCsi, HEOOXOAMMYIO MM JIs
BBIPAa0OTKM MHPOBO33PEHUECKHX OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHUS B KH3Hb COLIMYMA,
NPONOIDKEHUST 00pa3oBaHUSl B Pa3IUYHBIX 00JacTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XUMUEN.

CocraBmsiromiMHu  ipeAMeTa «XUMHUA» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «OO01ast 1 HeOpraHWYeCKask XMMHUsD, OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUS KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAyKW: CUCTEMAa 3HAHMU MO HEOPTaHUYECKON XUMUU (C BKIIOUEHUEM
3HaHUU U3 00IIeH XUMUU) U OpraHnyeckoi xumuu. OopMUpoBaHUe JaHHOW CUCTEMbl 3HAHUN
Opu HU3yYEHUH NpeaMeTa OOeCreurnBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepxanus KypcoB — «Oprannueckas xumusi» U «O01as 1 HeopraHudecKas
XUMHs» c(HOpPMUPOBaHA B MpOrpaMMe MO XMMHUUA Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3yUEHUIO
y4eOHOro Marepuansa U OOyCJIOBIEHA HCTOPUYECKA OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKO XUMHU BELIECTBA



paccMaTpHUBarOTCS HA YPOBHE KIIACCHYECKON TEOPUHM CTPOEHUS OPraHUYECKUX COCAUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M SJIEKTPOHHBIX MPEACTABICHUI O CTPOCHHH BEILECTB.
Cenenus 00 M3ydaeMbIX B Kypce BELIECTBaxX JAKOTCA B Pa3BUTUU — OT YIIEBOJOPOJOB 10
CJIOXKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHMI. B Kypce OopraHmyeckoil XMMUU IOITYy4aroT
pa3BuTHe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl IMEPBOHAYAIBHBIC
IPEICTABICHUS O XUMHUECKOH CBSI3U, KJIacCU(UKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTHU
CBONCTB BEILIECTB OT UX CTPOEHUSI, 0 XUMUYECKON PEAKIUU.

[Ton HOBBIM yIIOM 3peHHsI B mpeaMere «Xumus» 0a30BOro ypOBHS paccMaTpHBAETCS
U3yUYEHHBI HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETHUECKHM Marepuan u
(akTONIOTHUECKHE CBEICHUS O BEIIECTBAX M XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1ast 1 HeOpraHuveckass XUMHsD» 00y4JaroUUMCs IPEJOCTABISAETCS BOBMOKHOCTh OCO3HATH
3HAYEHUE NEPUOJMYECKOrO 3aKOHA C OOIIETEOPETUYECKHX U METOAOJOTMYECKHUX IMO3HIIHM,
IyO’Ke TMOHSITh UCTOPHYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT 00oOImaromei 10
OOBSCHSIONIECH U TPOTHOZUPYIOIICH.

Envnas cucrtemMa 3HaHUM O BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOWCTBAX U
NPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercs B Kypcax 10 wum 11 knaccoB »srmeMeHTaMU  CONEpXKAHUS, HMEIOLIUMU
KyJIbTYpOJIOTUYECKU W TPUKIATHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TMOHMMAaHUIO
B3aMMOCBSI3M XHMHHM C JAPYTMMHM HayKaMH, PAacKpbIBalOT €€ pOojb B II03HABATEIbHOM U
NPAKTUYECKON JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHUS K IPOLIECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTHUECKHUX MPHUIOKEHUI XMMUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh UH(GOPMAIMIO U IPUMEHATH €€ I MOTMOIHEHHUS 3HAHHUM, pelieHus
WHTEJUIEKTYalbHbIX M 3KCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3aJad. B nenom conep:kaHue
y4eOHOro npeaMera « XuMush» JaHHOTO YPOBHS U3yUEHUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MEPOBO33PEHUECKON OCHOBHI JUIsl TOHUMaHUS (PrIocoQCKUX UACH, TaKUX Kak:
MaTepHUAIBHOE €IMHCTBO HEOPTaHMYECKOTO U OPTaHMYECKOr0 MUpPaA, 0O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, [103HABAEMOCTh MPUPOAHBIX SBJICHUA MYTEM
OKCIEPUMEHTAa M PELIEHUS MPOTUBOPEUMII MEXAY HOBBIMH (DakTamMH W TEOPETUYECKUMU
NPEINOCHUIKAMHU, OCO3HAaHHE POJIM XMMHHM B PELICHUH AKOJIOTHYECKHX MpoOJeM, a Takxke
npobseM cOepeKeHUs] SHEPreTHUYECKUX PECypCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepUaJIoB.

B mmane pemieHusa 3amad  BOCIHMTAHMS, Pa3BUTHS M COLMAIU3ALMM  OOYYAIOIIMXCS
IOPUHATHIE MPOrpaMMOil MO XMMHH MOJIXOAbl K OINPEACIICHUIO COAEPX AHUS U IMOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (pOpMHUpOBaHME YHUBEPCAIbHBIX yUEOHBIX NEHCTBHUI, UMEIOLINX
0a30BoO€ 3HAUEHUE JJIS1 PA3IMYHBIX BHUJIOB JEATEILHOCTU: PEIICHUsI MpobiaeM, MOUCKa, aHaIn3a
U 00paboTKM HHPOpPMALKU, HEOOXOMUMBIX [UIsI TPUOOPETEHHUS ONbITa MPAKTUUYECKON U
MCCJIEI0BATENbCKOM JEATENBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IO3HAHUU XUMHMH.

B npakrtuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOIO 0011ero o0pa3oBaHusl, TaK U
HA ypOBHE cpenHero oomero o0pa3oBaHHs, TpPU  OMNPENEICHUH COAepKaTeIbHOU
XapaKTEPUCTUKU LEJIel M3y4eHHUs MpeIMETa HalpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTH
TPaJAWLMOHHO Tpu3HAEéTcs (HOpMUpPOBAaHME OCHOB XHMHUYECKOM Hayku Kak 00JacTu
COBPEMEHHOIO €CTECTBO3HAHHUS, MPAKTUYECKON MEITEIbHOCTH YEJIOBEKa M Kak OJHOIO M3
KOMIIOHEHTOB MHPOBOM KylIbTypbl. C METOAMYECKOM TOYKM 3pEHUSl TakoW NOAXOA K
ONPEIEICHUIO eI U3yUEHNUs IPEAMETA SIBIISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS IVIABHBIMHU LIEJIIMH W3YYEHHS INpeamMeTa «XHUMHsD Ha
06a3zoBoM ypoBHe (10 —11 ku1.) siBAsItOTCS:

e (opmMupoBaHHWE CHCTEMBl XHMHUYECKHUX 3HAHUM KaK Ba)XHEHIIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHbBI MHpA, B OCHOBE KOTOPOM JIEXKAT KIIFOUEBBIE MOHSATHUA,
dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIHOCTH JOCTYITHBIX OOOOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa,
03HAaKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKUX Peakiuil, HEOOXOIUMBIX AJIi MPUOOPETEHUsI YMEHUN OpPUEHTHPOBATHCS B



MUpE BEIIECTB U XUMUUYECKHX SBJICHUIN, UIMEIOIINX MECTO B MPHUPOJIE, B MPAKTUIECKON U
MMOBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHHI U CIOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOMIONEHHEM U
OOBSICHEHHEM XUMHYECKOTO 3KCIIEPUMEHTa, COOMIOAeHHEeM TMpaBui 0e30macHOro
oOparreHus ¢ BEIeCTBAMHU.

Hapsiny ¢ aTum, copepxarenbHasi XapakTepUCTUKaA LeJe U 3a7ad U3yuyeHus MmperMera B
nporpaMMe Mo XMMHUHU YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B CHCTeME cpemHero oOmiero obpaszoBanmsi. CerogHss B TMPENoOJaBaHWM XWMHHA B OOJbIIEH
CTeMeHH OTHAETCS MPENNOYTEeHHE MPAKTUUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHS,
OpUEHTHUPOBAaHHOW Ha TOATOTOBKY BBIIYCKHUKAa 0OIIE00pa30BaTENbHON OpraHHU3alluH,
BJIAJICIOIETO HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAaMU U
YMEHUSIMH aKTUBHOTO TOJIYY€HUS 3HAHUW M MPUMEHEHUS UX B peajbHOW KU3HU IS PEIICHUS
IMPAKTHYECKHUX 3a]1au.

B cBs3u ¢ 3TMM mnpu u3ydyeHUH npeaMmeTa «XUMHUS» JOMUHHUPYIOIIEe 3HauYCHUE
npUOOpETAIOT TaKue 1eNU U 3a7a4M, KaK:

amanrtanmus  OOydyaroluXcs K  YCIOBHSIM  JMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupOBaHUE WHTEIJICKTYalbHO PpA3BUTOM JHMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY TMPHUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

dopmupoBaHue y O0OydalolUXCsS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE [T Pa3InYHBIX BUIOB EATEIBHOCTU: PEIICHUs MPOOIeM,
NOMCKa, aHanu3a U 00paboTku HH(OpPMALUK, HEOOXOAUMBIX MJii TNPUOOPETEHUS OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XMUMHH, a TaKXKe AJIs OLEHKU C
MO3UIMI  DKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUSA BELIECTB U XHUMHUYECKHX
IPOIECCOB Ha OPTraHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4arIuXCcs: CHOCOOHOCTH CaMOCTOSATENBHO MNPUOOpPETaTh HOBBIE 3HAHUS MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU, UCTIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH I MTOMCKA U aHaln3a yueOHON U HayYHO-TONYISPHON HH(POPMALIUK XUMHYECKOTO
COZIepKaHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIIUXCSI ACCOLUMATUBHOTO M JIOTHUYECKOTO MBIIIICHHUS,
HAOIIONATEeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IIPH [UIAHUPOBAHNH M POBEACHNN XUMHYECKOTO 9KCIIEPUMEHTA;

BOCIIMTAHHE Yy OOydYaromuxcs yOeKIEHHOCTH B TI'yMaHHCTHYCCKOM HAIPABICHHOCTH
XUMHH, €€ BaXHOW pONM B  pEIIEeHWH [I00aJbHBIX  MPOOJEM  palMOHAIBLHOTO
IPUPOJOTIONB30BAHNUSA, TOMOJHEHUSI YHEPreTUYECKUX PECypCOB M COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpEeKHOTO OTHOILIEHUS K MPUPOJAE U CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OIbITA UCIIOJIb30BAHUS MOTYYCHHBIX 3HAHUM U1 TIPUHATHS
TPaMOTHBIX PEIICHUHN B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yueOHOM miane cpenHero obiiero oopa3oBaHusl MpeAMET «XUMHUSD» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEAMETHOM obnacTu «EcTrecTBeHHO-HayuUHbIE TPEIMETH.

OO1ee yuCIO 4acoB, OTBEAEHHBIX ISl M3yUYEHHUs XUMHUHU, HA 6A30BOM YpPOBHE CpPEIHETrO
o0brero O6p330BaHI/I$I cocTaBiser 68 wacos: B 10 kiacce — 34 waca (1 gac B Henmemo), B 11
KJiacce 34 yaca (1 yac B HEJIETIIO).



COAEPXAHUE OBYYEHMUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpenmeT opraHnyeckoil XUMHUK: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE B MOJIIYYCHUU
HOBBIX BEIIECTB W MaTepHayioB. Teopusi CTPOEHUS OpraHUYecKuX coenuHeHuid A. M.
bytnepoBa, €€ ocHOBHble mMojoxkeHUs. CTPyKTypHbIE (QOpMYJIbl OpPraHUYECKHUX BEIIECTB.
T'omonorus, nzomepusi. XUMHYECKasi CBS3b B OPraHMYECKHX COEIUHEHHUSX — OJUHApHbIC U
KpaTHbIE CBA3U.

[IpencraBinenne o0  KiIaccU(pUKaUU  OpraHMYeckux  BemiecTB. Homenkmarypa
OpraHUYeCKUX COEAMHEHHHN (CHCTeMaThyecKas) M TpPUBHAJIbHBIC HA3BaHUS Ba)KHEHIINX
Ipe/ICTaBUTENIeN KJIaCCOB OPraHUYECKUX BEILIECTB.

DKCepUMEHTAIbHbIE METO/Ibl M3YYEHUS BEIECTB U WX MPEBPAILCHUI: 03HAKOMIIEHUE C
oOpa3liaMy OpraHMYeCKUX BEUIECTB U MaTepHallaMH Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpraHUYeCKUX BEIIECTB, HAOJIIONEHUE W ONHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB IO
NPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMpU HarpeBaHuu (IUIaBieHHE, OOYIJIMBaHUE W
ropeHue).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUU psAln. MeTaH W 3TaH — MNPOCTEHIIHNE
NPE/ICTaBUTENIM AJIKAHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peaKIMu 3aMeIleHUs U
TOpeHus), HAXOXKACHUE B IPUPOJIE, TOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psifi. DTUJIEH U MPOMUJIEH — MPOCTEHIIINE
NPE/ICTaBUTENIM aJKEHOB: (PU3WYECKHE M XMMHUYECKHME CBOMCTBA (peakuuu THUIPUPOBAHMS,
raJIOTeHUPOBAHUS, TUAPATAIIMU, OKUCIICHHS U MOJIMMEPHU3AIINN ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMUUYECKUE
CBOICTBA (peakius noauMepusanun). [lonyyeHne CHHTETUYECKOTO KayuyyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTHM CTPOCHMS, TOMOJIOTMYECKUUA psif. ALICTHIEH —
NPOCTEUIINKA TPECTaBUTENIb AJIKHHOB: COCTaB, CTPOEHUE, (PUBHUECKUE U XUMHUYECKHE
CBOMCTBa (peaKkuu TUIPUPOBAHUSI, FAJTOT€HUPOBAHUS, TUAPATALMU, TOPEHUS), MTOIYyYEHUE U
IpUMEHEHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (U3NYECKME W XUMUYECKHE CBOMCTBA (pEeakiuu
raJIOrTeHUPOBAHUSA U HI/ITpOBaHI/I}I) NoJlydeHHe W NpuMeHeHue. Tomyon: cocmas, cmpoenue,
Qusuyeckue u xumuieckue ce0UCmea (peakyuu 2ai02eHUpo8aHus U HUMpPOBAHUsL), NOIYYeHUe U
npumenenue. TOKCMUHOCTH apeHOB. [eHeTmyeckas CBA3b MEXKAY YIIIEBOAOPOJAMH,
NpUHAAJICKAIIMME K Pa3IMYHbIM KJIaCCaM.

[IpupoaHbie UCTOUHUKHU YITIEeBOAOPOAOB. [IpupoaHblil ra3 U NomyTHbIE HE(TAHBIE ra3bl.
Hedpte u e€ mpoucxoxnaenue. CrnocoObl mnepepabOTKM HePTH: TNeperoHka, KpPEeKUHT
(TepMuueckuil, KatanuTuueckui), nmuponus. [Ipoaykrel nepepaboTku HEPTU, UX TPUMEHEHHUE
B IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrosib 1 MpOyKThl €r0 nepepadoTKy.

DKCepUMEHTAIbHbIE METO/Ibl M3YYEHUS! BEIECTB U WX MPEBPAILCHHI: 03HAKOMIIEHUE C
oOpa3sliamMu IacTMacc, KaydyykoB M pe3uHsbl, Kojuiekuuu «HedpTb» 1 «Yronb», MoienupoBaHue
MOJIEKYJl YIJIEBOJIOPOZIOB M TaJIOT€HONPOU3BOIHBIX, MPOBEACHUE MNPAKTUYECKON pPabOThI:
MOJTy4Y€HHE ITUJIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnnie 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIK MPOAYKTOB PEAKIUH).

Kucaopoacoaep:kamue opranndeckKue coeIMHeHUst

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W ATaHON: CTPOCHHE, (PUIUYECKHE U
XMMUYECKHE CBOMCTBA (peaklyu ¢ aKTUBHBIMU METaJJIaMHU, rajJOreHOBOJOPO/IaMH, TOPEHHUE),
npuMeHeHue. BojoponHble CBSI3M MEXAy MOJEKylamMu chnupToB. JlelcTBUEe MeTaHolla |
ATaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CHHUPTHI. DTWICHINIMKONb W [IULUEPUH: CTPOCHHE, (PU3NYECKHEe WU
XMMUYECKHE CBOWMCTBA (B3aMMOJIEUCTBHE CO LIEIOYHBIMUA METAJIJIAMH, KaU€CTBEHHAsI PEaKIIMs




Ha MHOTOaTOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHHe THIlepUHA U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HMYECKHEe W XHMHYEeCKHe CBOMCTBA. TOKCHMYHOCTH
¢dbenona. [Ipumenenue denona.

Anpaerunibl U Kemowusl. DopMmanbAeTul, alueTalbJIeruja: CTpPOoeHHe, (U3UUECKUE WU
XUMHUYECKHE CBOWMCTBA (pEaKIMU OKUCJIEHUS W BOCCTAHOBJIEHHUS, KAYECTBEHHBIE pPEaKlUu),
MOJTy4YE€HHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeiebHbIEe KapOOHOBBIE KUCIOTh. MypaBbuHAsA U YKCyCHasi KMCIOTHI:
CTpoeHue, (pu3myeckue M XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOmIME ISl KJlacca KHCIIOT,
peakius dTepuuKannm), nojrydeHue u npumeHenue. CreapuHoBasi U OJICMHOBAsI KUCJIOTHI Kak
IPEICTaBUTENIM BBICIIMX KAPOOHOBBIX KUCIOT. MblJIa KaK COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee TENUCTBHUE.

CrnoxxHble 3(Upbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPONHU3 CIOXKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. buonornyeckas posb KUPOB.

VYrieBobl: cocTaB, Kiaccudukalus yrieBoaoB (MOHO-, M- U Tojaucaxapu/ibl). [roko3a —
NPOCTEUIINKA MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJEKYJbl, (U3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcugoMm meau(ll), oxuciaeHue aMMHaYHBIM PACTBOPOM
okcuga cepedpa(l), BoccTraHOBIeHHE, OpOXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B MPHUPOJE,
npuMeHeHue, ouonorudeckas poib. @orocunTes. OpyKTo3a Kak U30Mep MIIFOKO3bI.

Kpaxman u nemntonosa Kak npupojHbie noiaumepbl. CTpoeHre Kpaxmalia U HEeJUTH0I03bI.
duznyeckue 1 XUMUUYECKUE CBOICTBA Kpaxmaiia (TUApOJIn3, KAYECTBEHHAs PEaKIUsl C HOJIOM).

OKCcepUMEHTAIbHbIE METOAbl M3YUYEHHUS! BEIIECTB M HMX MPEBpallleHHl: NMpOBEACHUE,
HAOMIOZCHUE M ONMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHBIE
pEeaklMy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm Mmeau(ll)), MHOroaroMHbIX
crupToB (B3amMozeicTBue muiepuHa ¢ ruapokcuaoM meau(ll)), ampaeruaoB (OKuUCIICHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(Il), B3aumopeiicTBHe
Kpaxmajna C HOJIOM), IPOBEIECHUE NPAKTUYECKOW paldOoThl: CBOMCTBA pacTBOpPa YKCYCHOM
KHUCIIOTBI.

Pacuérunle 3amaun.

Bbluucienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WJIM NPOAYKTA PEAKIUU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIK MPOAYKTOB PEAKIUH).

A3zoTconepxalire OpraHnyecKue COeIMHEHUS.

AMUHOKHCIIOTBI Kak am(pOTepHble OpraHuYecKue coequHeHus. Duznueckue Hu
XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe MuiuHa). buonmornueckoe 3HavueHHe
amMmuHOKucHoT. [lenTusb!.

benku kak mpupoaHBbIE BBICOKOMOJIEKYNSIpHbIE coequHeHus. [lepBuuHasi, BTopuyHas H
TpeTUYHasi CTPyKTypa OelkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIN3, JEHATypalus,
KaueCTBEHHBIE peaKIMu Ha OEIIKH.

OKCepUMEHTAIbHbIE METOJIbI M3YYEHMs BEUIECTB M MX MPEBpAlEHUH: HAONIONEHUE U
OMKCaHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalusi OENKOB NpH HArpeBaHUU, IIBETHBIC
peakiu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeTHHEHH S

OCHOBHBIE TIOHSTHSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENEHb MOJMMEpU3allui, CpPEeAHss MojieKylspHas macca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUMN — MOJIMMEpHU3allis U MOJIUKOH ICHCAIIHSL.

OKCrepUMEHTAIbHbIE METO/Ibl M3YYEHUS! BEIIECTB U WX MPEBPAILCHHUI: 03HAKOMIIEHUE C
oOpa3iiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzamus MexnpeIMeTHbIX CBSI3eH MpU M3ydeHUM opraHumdeckoil xumuu B 10 kimacce
OCYULIECTBIISIETCA Yepe3 HCIMONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
NOHATUH, SABIAIONIMXCA CUCTEMHBIMH [UJIsl OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIe TOHSTHUS: SBJIEHUE, HAY4YHBIM (akT, rumnoresa, 3aKOH,
TEeOpHs, aHaldu3, CHUHTE3, Kiaccu(ukanus, MNEePUOJUYHOCTb, HAOIIOACHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE.



@dwus3uka: Marepus, DHEpPIHs, Macca, aroM, OJJIGKTPOH, MOJIEKyJia, JHEPreTUYeCKUi
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NISCKHUE BETUIHHBI U
€IUHUIIBI UX U3MEPCHUSI.

buonorust: knetka, opraHu3Mm, 6uocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOrMYECKHN aKTUBHBIC BelecTBa (OCIKH, YIJIEBOIBL, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHONOTHsI: MUIIEBBIE MPOIYKTHI, OCHOBHI PallMOHAIIBHOTO MMUTAHUS, MOIOIINE CPENICTBA,
JICKapCTBEHHbIE W KOCMETHMYECKHE TpemapaTbl, MaTepuajabl €3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XMMHUM

XuMHuueckui d1eMeHT. AToM. Sapo aroma, H30TONBL. JNEKTPOHHAsE 000JI0YKa.
DHepreTuuecKue ypoBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaly, s-, p-, d- aemeHThl. OCOOEHHOCTH
pacipeneseHus: AIEKTPOHOB N0 OpOUTANIIM B aTOMAaxX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DnexTpoHHasi KOH(PUTypalKsi aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuonuueckas cucrema XxuMudeckux semeHtoB [[. N.
MenneneeBa. CBsi3b nepuonuueckoro 3akoHa W Ilepuoandeckoil CHCTEMBI XHUMUYECKUX
anemenToB J[. . MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMblX HMMH MPOCTHIX M CIIOXKHBIX
BEILECTB 10 TPyNIaM U MepruoaaM. 3Ha4YE€HUE NMEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBs3b. Buabl XUMHYECKOW CBsI3U (KOBaJIEHTHas
HEMnoJIsIpHasl U MOJspHas, UOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMS KOBaJEHTHOM
XUMUYECKOU CBSI3M (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). BomopoaHas ¢Bsi3b. BaneHTHOCTS.
DneKTpOoOTpULATENBHOCTh. CTeNeHb OKUCIIEHUS. FIOHBI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THWIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU.

[TonaTue o aucnepcHbIX cucreMmax. ICTUHHBIE U KOJUIOWIHBIE pacTBOpbI. MaccoBast 10
BEILECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknaTypa HeopraHuyecKux
BellecTB. [eHeTnueckass CBA3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKAIIMX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Knaccudukaiuss XMMHUYECKUX PEaKIMi B HEOPraHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MAcCChl BEIIECTB, 3aKOH COXPAHEHUs U NTPEBPALLCHUS
SHEPIrUM NPU XUMUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pa3nyHbIX (hakTopoB. OOpaTUMBbIE pEaKIIHH.
Xumuyeckoe paBHoOBecue. DaKTOphI, BIMUSIOIIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpunuun Jle [larense.

Onexrponutuyeckas auccouuanus. CuiibHble U ciadble 37eKTpoiauThl. Cpeaa BOIHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTpaJIbHAS, IIEJIOUYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOABl M3Y4YEHUsI BEUIECTB U UX IPEBPAILCHHI: EMOHCTPALUS
tabmui «Ilepuonnueckas cucrema xumuueckux anemeHtoB J[. M. MenaeneeBa», usydeHue
MOJIEJIEl KPUCTAJUIMYECKUX PEMIETOK, HAOMIONEHWE M ONHMCAHUE JIEMOHCTPALMOHHBIX M
7a00paTOPHBIX OMBITOB (pa3oKeHHe MEePOKCHAAa BOIOPOAA B MPHUCYTCTBUM KaTajau3aropa,
ONPENIEJIEHUE CPENbl PACTBOPOB BEIIECTB C MOMOILIBI) YHUBEPCAIBHOIO WHIUKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MPOBEJEHUE MPaKTUYECKOl paboThl «BiusHue pasnuusbix (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUNY.

Pacuérnnle 3amaun.

Pacu€rbl 1o ypaBHEHHMSM XUMHUYECKHX pEaKUUid, B TOM YHCIE TEPMOXUMHUUYECKHUE
Pacy€ThI, pacYETHI C UCTIOJIb30BAHUEM MOHITHUS «MACCOBast 10J1s1 BELECTBAY.

Heoprannueckasi xummus



Hemeramner. Ilonoxenune HemeramwoB B llepuogndeckorl cHUCTEME XMMHUYECKHUX
anementoB J[. M. MeHneneeBa U OCOOEHHOCTH CTpPOEHHUS aToMoB. DU3MUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpuMepe KUCIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXXHEWIIMX HEMETA/UIOB (Tajlor€HOB, cCephl, a3ora, ¢ocdopa,
yoiepoga W KpPEeMHUs)) M HUX COCAWHEHHH (OKCHUIOB, KHCJIOPOACOAEPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U KX COCIUHEHUM.

Mertasmbl. [Tonoxkenune metaiuioB B [lepruogndeckoil CUCTEME XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OcOOEHHOCTU CTPOCHHS AJIEKTPOHHBIX 0007104YeK aToMOB MeTasuioB. O01ue
¢uznyeckue cpoiicTBa MeTauioB. CIiaBbl METAUIOB. DJIEKTPOXUMHUYECKUN DSl HANIPSHYKEHUM
METAJUIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHIUX METAJIOB (HATpUM, Kaluid, KaJbI[UH, MarHuu,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OO61ue crocoObl MOJyUYeHUsT MeTAIIOB. [[pruMeHeHne MeTaJIOB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METO/bl H3Yy4YE€HUs BELIECTB M UX IMPEBpAIICHUN: H3YUYCHHUE
KOJIEKIIMU «MeTalisl U CIUIaBbD», 0O0pa3lloB HEMETAJUIOB, PElIEHHUE IKCIIEPUMEHTATbHBIX
3aja4, HaOIIOJACHUWE M  ONHCAHME JEeMOHCTPAIIMOHHBIX M  JA0OpAaTOPHBIX  OIBITOB
(B3auMOJIEMCTBHUE THUIPOKCHUIA aTIOMHUHHUS C PAacCTBOpPaMU KHUCJIOT W Iejo4yei, KadyeCTBEHHBIC
peaKIy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMA Tra30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIMU BEUIECTB, pacu€Thl Macchl (00bEMa,
KOJINUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJTHO U3 BEIICCTB UMEET IPUMECH.

XUMHA U JKU3HDb

Ponb xumMuu B 006eCriedeHUH IKOJIOTMYECKOM, YHEPTETUUECKOM M TUIIEBOM 0€30MacHOCTH,
pa3BuTUU MeAuUUHbL. [loHSATHE O HAy4yHBIX METOJIaX IMO3HAHMWS BEIIECTB U XUMHUUYECKHUX
pEeaKIu.

[IpencraBnenuss o0 OOMMX HAyYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO TOJY4YCHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTepUaoB: BAXKHEUIIME CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKI[MOHHBIE MaTepHualibl, KPacKu, CTEKJIO, KepaMUKa, MaTepuajabl sl SJIEKTPOHUKH,
HaHOMaTepHasbl, OPraHMUYECKUE U MUHEpaIbHbIE YI00OpEHUS.

XUMHUSI ¥ 300pOBHE YEJIOBEKA: IpaBUia HCMHOJIb30BAHUS JICKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MMacHOTO MCIOJIb30BAHUS MPEMapaToB OLITOBOM XUMHUH B TTIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXnpeIMEeTHBIX CBA3EH MPU U3YYEHUU OOIIEeH W HEOPTraHUYEeCKOM XUMHUU B
11 kmacce OCYIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHbBIX
MOHATUM, TaK W TIOHSITUW, SBIAIOUIUXCA CUCTEMHBIMH ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0mue ecTecTBEHHO-HAyuHbIC IOHSATHS: HaydHbIM (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIm3, CHHTE3, KJ1accudukanusi, MEPUOJUYHOCTD, HaOMIONCHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

du3uKa: Marepus, YHEPrus, macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHUE BeIleCTBa, ((U3NUYECKUE BEIMUUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorusi: kierka, opraHu3M, sKOocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpTraHU3Me.

I'eorpadusi: MuHEpaNBl, TOPHBIE OPO/IBI, TTOJIE3HBIE HCKOIIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHoJOTHA: XUMHUYECKas MPOMBIIICHHOCTb, METaJuTyprus, MIPOM3BOJICTBO
CTPOUTEJIbHBIX MaTepUaJIOB, CEJILCKOXO3IMCTBEHHOE MIPOU3BOJICTBO, IMUIEBas
IPOMBIIIIJIEHHOCTh, (hapMalleBTUUECKass MPOMBIIIUIEHHOCTh, IPOU3BOJICTBO KOCMETHUYECKUX
MpenaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB, JJIEKTPOHHAS MPOMBIIIEHHOCTD,
HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTraTaM OCBOCHHS OOydYalOIIUMUCS
MPOrpaMM CpeTHEro 001Iero o0pa3oBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM).
Hayuno-meTonnueckoit OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
MPOrpaMM CPETHETo 001Iero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/I.

B cooTrBeTcTBUH € CHUCTEMHO-IEATEIBHOCTHBIM INOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3ylnbTaTOB OCBOEHHUS TMpeAMETa «XUMHUS» Ha YPOBHE CpPEIHEro o0mero oOpa3oBaHUs
BBIJICJICHBI CJIEAYIOIINE COCTABIIIOLIHUE:

OCO3HAHHME OOYYaIOIIMMUCS POCCHICKOMN Tpa)kIaHCKOM HIEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTUBAIIUU K O0YYCHHIO;

[EJICHANIPABIIEHHOE PA3BUTUE BHYTPEHHUX YOEKICHUN JTUYHOCTU Ha OCHOBE KIIFOUEBBIX
[EHHOCTEW U UCTOPUUYECKHUX TPaauIiil 0a30BOil HAYKH XUMUHU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMM, MNPUCYLIMMM LEIOCTHOM CHUCTEME XHUMHYECKOTO
o0pa3oBaHus;

HaJU4he MPAaBOCO3HAHUSA HKOJOTMYECKON KYJIBTYphl U CHOCOOHOCTH CTAaBUTh LIEJU H
CTPOUTDH KU3HEHHBIE IUIAHBI.

JIn4HOCTHBIE pPE3yabTaThl OCBOCHUSA MpeaMeTa «XHMHUS» JOCTUTalOTCs B E€IUHCTBE
yueOHOM U BOCHUTATENBHOM NEATEIBHOCTH B COOTBETCTBUUM C TYMAaHHUCTUYECKUMH,
COLMOKYJBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHM W HJACAJaMU POCCHMCKOTO
Ipa)XIaHCKOTO OOIIeCTBa, MPHUHATHIMU B OOIECTBE HOPMAMHU U TpaBUJIAMH TOBEICHUS,
CHOCOOCTBYIOUIMMHM ~ TPOLECCaM  CAMOIO3HAHUS, CaMOPA3BUTHSI W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTU 00YYaIOIIHXCSI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHUs OTPaXaroT C(POPMUPOBAHHOCTD
ONbITa MO3HABAaTEJIBHOW M MPAKTUYECKOW AESATENBHOCTH OOYyYaroIIUXCS M0 peaau3aluu
MIPUHSATHIX B O0ILIECTBE LICHHOCTEM, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HAHMS O0YYArOIIUMHUCSA CBOUX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKCHUS
K 3aKOHY U IIPABONOPSJIKY;

IIPEACTABICHNS] O COLMAJIBHBIX HOPMAax M IPAaBWIAX MEXKIMYHOCTHBIX OTHOLIEHUN B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JAEATEIbHOCTH TMPHU CO3AAHUU Y4YEOHBIX
MPOEKTOB, PEIICHWH YYEeOHBIX M TIO3HABATENbHBIX 3a7ady, BBINOJHEHHUH XHMHYECKHX
DKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HaMEPEHHs], JIOTMKY M apryMEHTHI
APYTHUX MPU aHAIU3€ PA3TMYHBIX BUJOB YU€OHON AESATENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

LIECHHOCTHOTO OTHOIIEHHsSI K HMCTOPUYECKOMY M HAyYHOMY HACJIEIMI0 OTEUYECTBEHHOU
XUMUU;

YBaXEHUS K IMPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HayKH €CTh PE3YJIbTaT JAJIUTENbHBIX HAOMIONECHUH,
KPOIIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa W II03HABAaTEIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEAYIOIIEM aHAJIU3e
uH(GOPMAIUH O IEPEOBBIX JOCTHKEHUSX COBPEMEHHON OTE€UE€CTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, I TUYECKOTO NTOBEICHNS;

CIOCOOHOCTH OIICHMBATh CHUTYallMd, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUAMHU, U
IIPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTb CBOE IOBEIECHME M NOCTYNKH CBOMX TOBApHUILEH C TO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUN ITUX ITOCTYIIKOB;

4) dopMHupOBaHUSA KYJbTYPbI 310POBb:



MOHMMAaHUA [EHHOCTEW 3J0pOBOro M 0Oe3omacHOro oOpas3a >KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIleHusT ¢ BEMIECTBAMU B OBITY, MTOBCEIHEBHOU
KU3HU U B TPYAOBOU JI€SITENBHOCTH;

MOHUMAHUS TICHHOCTH TMPaBUJl HMHIWBUAYAIHHOTO U KOJUIEKTMBHOTO 0O€30TacHOTO
MOBEJICHUSI B CUTYAIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJIEH;

OCO3HAHUS TIOCJICICTBUA U HEMPUSATUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJKOTOIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10oBOro BOCIUTAHMS:

KOMMYHHUKAaTUBHOM KOMITIETGHTHOCTH B Yy4e€OHO-HCCIICOBATEILCKON JesSTEIHHOCTH,
0OIIECTBEHHO ITOJIE3HOM, TBOPUECKON U APYTUX BUIAX EATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUHM MPAKTHYECKUX 3a7a4 COLMUAJIbHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3YYEHHUIO MPOQeccuil pa3muyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXKEHHUS K TPYAY, JIOASAM TpyAa U pe3yabTaraM TPYAOBOU €SI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYaJbHOM TpPAeKTOPUU OOpa30BaHUA,
Oyaymieit mnpodeccud U pealu3allid COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C Y4ETOM
JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHW K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS

HKOJIOTUYECKH  II€JIECOOOPAa3HOr0  OTHOLIEHHWS K  MPHUPOJAE, KaK  HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMIIE;

MOHUMAHUS  [IOOATBLHOTO  XapakTepa  JKOJIOTHYECKMX  MpoOJseM,  BIUSHHS
HSKOHOMHUYECKHX ITPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLUAIILHOM CpEJibl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJb30BAHUSL JIOCTHXKEHHM XUMHUU U1 PEIICHHS
BOIIPOCOB PAallMOHAIBHOIO MPUPOAOIIOIb30BAHUS;

AKTUBHOIO HEMPUATHUS IEUCTBUHM, MPUHOCAIIMNX BPEI OKPYXKAIOLIEH NPUPOJHOU CPEXE,
YMEHHUS MIPOTHO3UPOBATH HEOJarONpUsITHBIC JKOJIOTUYECKHUE MOCJEICTBHS
MPEANPUHUMAEMBIX IE€MCTBUM U MPEIOTBPALIATH UX;

HaJIMYMs Pa3BUTOTO JKOJOTHMYECKOTO MBIILUICHHS, 3KOJIOTUYECKOW KYIBTYpPhl, OIBITA
NEATEIbBHOCTH JKOJIOTMYECKOW HAMpaBIECHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMH B
MO3HABATENbHOM, KOMMYHUKATUBHOW M COIMANBbHON NPAKTHKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO MTPOTUBOCTOSTH UACOJIOTHU XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAHUS CHeNMU(UKU XUMHUM KaK HAyKd, OCO3HAHHWS €€ poiau B (POPMUPOBAHUH
pPAalMOHANIBHOTO HAy4YHOTO  MBIIUIEHUS, CO3JAAHUM  LIEJIOCTHOTO MPEACTABICHHUS 00
OKpYKaloIIEM MHUPE KaK O €AUHCTBE MPUPOJbI M 4YEJIOBEKAa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IUBIIM3AIUU: B €€
r'YMaHUCTHUYECKOM HampaBIE€HHOCTH W Ba)KHOM POJU B CO3JaHHM HOBOW 0a3bl MaTepUaIbHON
KyJABTYPBI, PEIICHHH TI00aTbHBIX MPOOJIeM YCTOMYMBOTO PA3BUTUS YEIOBEYECTBA —
CBIPbEBOM, DSHEPIETUUECKOW, TMHUINEBOM W HSKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEIUITMHBI, 00ECTIEYCHUHN YCJIOBHM YCITICIIHOTO TPYyAa M SKOJIOTHUECKH KOMGPOPTHOHN KU3HH
KayKJIOro 4JieHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: IIOHMMaHHs CYIIHOCTH METOIOB ITO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJy4aeMble 3HAHUS
JUTST aHanmu3a W OOBSCHEHWs SBICHUN OKPYKAIOIIET0 MHpa W TPOUCXOMSIIMX B HEM
U3MEHEHUH, yMEHUusl JelaThb OOOCHOBAaHHBIC 3aKJIOUYEHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
HMMEIOLIMXCS JaHHBIX C LIEJIbIO MTOIYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHMS U PEIICHUs
po0JIeM B peaTbHBIX JKU3HEHHBIX CUTYaIIHSX;

MHTEpECa K MO3HAHUIO U UCCIIEI0BATENIbCKOM A€ TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30oBaHHIO, K
AKTUBHOMY TIOJyYCHUIO HOBBIX 3HAHUM MO XHUMHU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;



WHTEpECa K OCOOEHHOCTSM Tpyda B pa3nuuHbIX cdepax npodeccruoHaTbHOMN
JCSATCIILHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATbBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHUS YUe€OHOro mpenMeTa «XHUMHUsS» Ha YpPOBHE
CpeaHero o01ero 0opa3oBaHus BKIIFOUAOT:

3HaUYUMBIC 11 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYHAOUIUXCS MEXIUCIUILIMHAPHbBIC
(MexrpeMeTHbIe) O0IeHayYHbIE MOHSATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAyYHOW KapTHHBI
MHpa U crnerudUKy METOAOB MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DSHEPIHs, SIBICHUE, MPOIECC, CUCTeMa, HAy4HbId (HaKkT, MPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIIeIOBaHNE, HAOII0AeHNEe, U3MEPEHUE, IKCIIEPUMEHT U
Apyrue);

yHUBEpCAJIbHbIE  yueOHble  JedcTBUS  (IIO3HABAaTENIbHbIE,  KOMMYHHUKATHUBHBIC,
perynsTuBHbIE), obecrneunBaromue GopmMupoBaHue (YHKIIMOHAIBHOM TIpPaMOTHOCTH H
COITMAJIbHOM KOMITETEHIIMHN O0yUYaroIuXCs;

CIIOCOOHOCTh ~ OOYYaloIIMXCS  MCIOJIb30BaTh  OCBOCHHBIC  MEXKIUCIUIIIMHAPHBIE,
MHPOBO33pPEHUYECKUE 3HAHUS W YHUBEpcalbHblE y4eOHBIC JEHCTBUS B MO3HABATEIBLHOU H
COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBbHBIMH YUE€OHBIMU
MI03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JCHCTBUSIMU.

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMU A€ICTBUSIMM:

1) 6a3oBbIe JJOrNYecKHe JedCTBUS:

CaMOCTOSITEJIbHO (pOPMYJIUPOBAaTh M aKTyaJU3UPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeAesaTh LEIU IEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIBTATHI ICSITEILHOCTHU C MOCTABICHHBIMU LIEISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIE TPU3HAKKM TMOHSATUM W YCTAaHABIMBaTh WX B3aUMOCBA3b, MCIIOIb30BaTh
COOTBETCTBYIOIIME MOHITHS 151 OOBSICHEHUS OT/ICIbHBIX (DaKTOB U SIBJICHUI;

BBHIOMpaTh OCHOBAaHUS U KPUTEPHUHM JJIA KIACCU(UKAIIMU BEIIECTB U XUMHUUYECKUX
peaKuuii;

yCTaHaBIIMBAaTh IPUUNHHO-CJICICTBEHHBIE CBSI3U MEX/Y N3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKJICHHUS (MHAYKTHBHBIE, JIEyKTUBHBIC, IO aHAJOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B PACCMaTPUBAEMBIX SBJICHUAX, (DOPMYITHUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS

MPUMEHSITh B IIPOLIECCE MO3HAHUS, UCIIOJIb3yeMbl€ B XUMHHM CUMBOJIMYECKHE (3HAKOBHIE)
MOJIeNIU, TMPEeOoOPa30BbIBaTh MOJICIbHBIE MPEJACTABICHUS — XHUMHUYECKUH 3HaK (CUMBON)
AJIEeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHMHYECKOH pEaKIUU — TPU PEIICHUH
y4eOHBIX TO3HABATEJIbHBIX M MPAKTUYECKUX 3aj7ad, MPUMEHATh Ha3BaHHBIC MOJCIIbHBIC
NPEACTABICHUS] IS BBISBICHUS XapaKTEPHBIX IIPU3HAKOB M3Yy4YaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCIEA0BATEIbCKUE TeHCTBUA:

BJIJICTh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIA;

dbopmynupoBaTh 1€MW W 3aJa4d  HCCIICIOBAaHMS, HCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTAa IIO3HAHUS H
OCHOBBI JIsi (DOPMHUPOBAHHUSI THUIOTE3bl IO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKICHUMU,

BJIAJICTh HABBIKAMM CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA W TPOBEACHUS YUYEHUUYECKHUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTh  yMEHHUsI  HAOMOAaTh 3a  XOJAOM  Ipollecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbrar, (popMyaupoBaTh OOOOIIECHHS W BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3YJIbTaTOB HCCIEAOBAHUSA, COCTABISITh OO0OCHOBAHHBIM
OoTuUéT O IIpoJIeTIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHUUYECKOM HCCIEIOBATEIbCKOW M TPOCKTHOM JESITEIbHOCTH,
HPOSIBIISITE CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbHOMY TMOMCKY METOIOB pelICHUS
MPAKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB IMO3HAHMUSI.

3) pabora ¢ uHpopManmei:



OPUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HWHGPOpMauu (HAy4YHO-TIOMYJIApHAs
JUTEpATypa XHWMHYECKOIO COJEpKaHHWs, CHpaBOuYHble mocoOus, pecypcbl HHTepHera),
aHAIM3UPOBATh MHQPOPMALMIO PAa3IMYHBIX BHAOB M (OpPM MPENCTaBICHUS, KPUTHUECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTb;

dbopMynHpoBaTh 3ampochl U MPUMEHATh PA3IUYHBIE METOABI IPU TOUCKE U OTOOpE
uH(pOpMaIU, HEOOXOIUMOM sl BHITTOTHEHUS YIEOHBIX 3314 ONpeAeaEHHOTO TUIIA,

NpUOOpETaTh OMBIT UCTIOIB30BAHMS NHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMalbHYIO (OpMy TMpeAcCTaBiIeHUs HHOOpPMALIUU
(cxemsbl, rpauKy, AUArPaMMBbI, TAOIULbI, PUCYHKU U APYTHUE);

WCIIOJIB30BaTh HAyYHbIA SI3bIK B KauyeCTBE CpEACTBA NpH padOTe C XUMHUYECKOM
uH(pOpMaIUeil: MPUMEHATh MEXIIpeIMETHbIe ((pU3NYecKhue U MaTeMaTUYeCKHue) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, aO0OpeBHATypPbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPe00pa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISITHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH 1€ICTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOZI€ IMajora /Wi JUCKYCCHUH,
BBICKA3bIBaTh HJeH, (HOPMYTUPOBaTh CBOM NPEIOKEHUS OTHOCHUTEIHHO BBIOJHEHUS
IIPEIJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN Pe3y/IbTaTOB MO3HABATENBHON AEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIOJIHEHHUH XUMHUYECKOIO
SKCIIEPUMEHTA, NMPAKTUYECKOM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTo MpoeKkTa U (POpMyIupoBaTh BBIBOABI MO PE3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUN MTyTEM COTJIACOBAHMSI MMO3ULIMI B XOJI€ OOCYX/I€HUSI U OOMEHA MHEHHUSMHU.

Ogi1aieHHe YHUBEPCAJIbHBIMH PeryIsSTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSATENIbHO IIJIaHUPOBATh U OCYIIECTBIISATh CBOKO MO3HABATENBHYIO JIESTEIBHOCTD,
onpenenss e€ UeNHu U 3a7a4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
npeIaraeMblid alirOPUTM JEHCTBUI NPU BBHIIIOJHEHUHN YYEOHBIX M HCCIEI0BAaTENbCKUX 3a/1ad,
BbIOMpaTh Hanbomnee 3PPEKTUBHBIN CIOCOO UX PELICHUS ¢ yUYETOM MOTyUYeHHUsI HOBBIX 3HAHUH
O BEILIECTBaX U XMMUYECKHUX PEAKLIHAX;

OCYLIECTBJISAITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTM Ha OCHOBE CaMOAaHaIW3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3VYJIBTATBI

10 KITACC

[IpenmeTHbIE pE3yABTATHI OCBOEHUS Kypca « OpraHrudecKas XUMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O XWUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAy4YHOM KAapTHUHBI MHpA, POJIM XWMHUU B MO3HAHUM SIBICHUN TPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIbTYPbl JTUYHOCTH, €€ (PyHKUIHOHAIBHONH T'PAaMOTHOCTH, HEOOXOIMMOM Iist
pelIeHUs] MPaKTUYECKHX 3a7ad M SKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

BJIQJICHHE CHCTEMOM XMMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYACT: OCHOBOIIOJArarolue
NOHATHUS (XUMHYECKHH DJIEMEHT, aroM, OJJIEKTpOHHass o0O0OJoYKa aTroma, MOJIEKYa,
BaJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTast M COKpami€éHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YTIIEPOAHBIMI
CKeNeT, (yHKIHMOHATbHAs TPyIIa, pagukai, HU30Mepus, M30MEpbl, TOMOJOTUYECKUN PA,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOI M a30TCOAEPkKALIUE COCAUHEHUs, MOHOMED, MOIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJEKYISPHBIE COEAMHEHMS); TEOPUU M 3aKOHBI (TEopHs
CTPOEHHs OpraHuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHMWS, JIEKAILIUE B
OCHOBE MOHMMAaHHUS MPUUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PAaKTOJIOTHUECKHUE
CBEICHUSA O CBOMCTBaX, COCTaBe, MOJyYeHHH M 0€30MacHOM HCHOJIb30BAHMM BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKA;



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABIATH  XapakTepHble  MPU3HAKK  TOHATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOILME MOHATHS MPU ONHCAHUU
COCTaBa, CTPOCHMS U NPEBPALIEHUNA OPTAHUYECKUX COCINHEHUM;

c(OpPMUPOBAHHOCTh YMEHUHN HCIONb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (GOopMyNn OpraHMYECKHX
BEIIECTB W YPAaBHEHHH XUMHYECKHX pEaKUUil, W3rOTaBIMBATh MOJEIU  MOJEKYI
OpraHUYeCKUX BEIIECTB U1 WUIIOCTPALMM KX XWMHYECKOIO M MPOCTPAHCTBEHHOIO
CTPOCHHS;

cOpPMUPOBAaHHOCTh ~ yYMEHUW  YCTaHABIMBAaTh  NPHUHAJICKHOCTh  U3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB MO UX COCTaBy M CTPOCHHUIO K OMNpeAeNEHHOMY KIacCy/Tpymie
COEIMHEHHI (yrmeBomoposl, KHCJIOPOJL 17} a30TCOAEpIKALIUE COEJIMHEHHS],
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHMS), JaBaTb KM Ha3BaHMS IO CHCTEMAaTUYECKOU
Homenknarype (IUPAC), a Takke mNpUBOAUTH TPUBHAJIBHBIE HA3BAHUS OTAEIIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJICH, MPOMUIIEH, alleTUJICH, YTHJICHIIMKOIb, TIULEPHH, (HEeHOI,
dbopManbaerua, ameTranpierujl, MypaBbUHAsg KHCJOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PpyKTO3a, Kpaxmal, LeJuIioa03a, [UIIH);

c(OPMUPOBAHHOCTh YMEHHUSI OMPEACNATh BUABl XMMHUECKON CBS3M B OpPraHMYECKHX
COEIMHEHMSIX (OMHAPHBIE U KPAaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJOKEHUS TEOPHUH CTPOCHUS OPTaHMUYECKHX
BemecTB A. M. bymiiepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M
CTPOEHHSI; 32aKOH COXPAaHEHHUS MACChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTb COCTaB, CTPOCHHE, (U3NYECKHE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ATWICH, NMPOIMWJICH, aneTuiieH, OyramueH-1,3, meTmiOyramueH-1,3,
O€H30J1, METaHOJI, 3TAHOJ, STHJICHIJINKONb, JIUIEPUH, (EHON, alleTalbleru, MypaBbuHas U
YKCYCHasi ~ KHCJIOTBL, DJIIOKO3a, Kpaxmas, LeJUI0i103a, aMHUHOYKCYCHasi  KHUCJOTa),
WJUTFOCTPUPOBAaTh T€HETHYECKYIO0 CBA3b MEXJY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEAKIUI C CMOIB30BAaHUEM CTPYKTYPHBIX (hopmMyi;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHUKHU YTIEBOJOPOIHOTO CBIPhS
(HeTh, MPUPOAHBIN Tra3, yrojb), COcoObl X MEPepadOTKH U MPAKTHUUYECKOE MPUMEHEHHE
MIPOAYKTOB IepepadbOTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUUCICHHS MO XUMHUYECKHM YPaBHEHUSIM
(maccel, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUHU MO WU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 HCXOAHBIX BEUIECTB UJIU MPOAYKTOB PEAKILIUHN);

c(hOpMHPOBAaHHOCTh yMEHHWH BIIAJIETh CHUCTEMOW 3HAHWM OO0 OCHOBHBIX METOJAX
HAayYHOIO TMO3HAHUS, HWCIOJb3YEMBIX B XUMHUU IPU H3YYEHUM BELIECTB M XHMHYECKUX
apleHul  (HaOdromeHue, U3MEpeHHe, SKCIEPUMEHT, MOACTUPOBAHUE), HCIOIb30BATh
CUCTEMHBbIE XWMHUYECKUE 3HAaHUA JUIsl NPUHATHS PELIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

c(hOpMHPOBAHHOCTh YMEHUN COOIONATh MTPaBUjia MOJIb30BAHMS XUMUYECKOW TIOCYION U
nabopaTtopHeIM 00OpYyJOBaHMEM, a TaKke IMpaBwia oOpalleHuss C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKUHUSMH I10 BBIIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBIMOJHATh XUMUYECKUN SKCIEPUMEHT
(npeBpalleHnsT OPraHUYeCKUX BEIIECTB NPH HArPEBAaHUU, MOJYYECHHE 3TUJICHA U U3YYECHHE
€ro CBOMCTB, Kau€CTBEHHBIC PEAKIMU OPraHUYECKUX BEIECTB, ACHATypalusi OEIKOB IpH
HarpeBaHWM, LIBETHbIE pEaKUu OEJKOB) B COOTBETCTBUM C TNPABWIAMH TEXHUKH
0e30MacHOCTH TMpH OOpalleHHd C BelecTBaMU H  JabOpaTOpHBIM  00OpYyAOBaHUEM,
NPEICTaBIATh PE3yAbTaThl XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIINX PeaKuil 1 POPMYINPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHIN KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 MH(OPMAIHIO,
MOJy4yaeMyl0 W3 pa3HbIX HMCTOYHUKOB (CpeAcTBa MaccoBod wuHpopmanuu, MHTEepHET U
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOMIOAATh MpPaBHJA 3KOJIOTMYECKH LIEJIeCO00pa3HOro
NOBeNeHUsI B OBITY W TPYHOBOM AEATEILHOCTH B LEJISX COXPAHEHHUs CBOETO 3I0POBbS U
OKpY>Karolen MPUPOAHON Cpebl, 0CO3HABAaTh OMACHOCTh BO3JEUCTBUS HA KMBbIE OPTaAHU3MBI
ONpENENEHHBIX OPraHUYECKUX BEIECTB, NOHUMas cMblca nokaszarend [IJIK, noscHsTs Ha



npuMepax CHocoObl YMEHBIICHHMsS W TPEAOTBPALEHUS WX BPEIHOTO BO3ICHCTBHUS Ha
OpPraHM3M YEJIOBEKA;

U1 O0Yy4aroIIUXCs C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[IOPOBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKHX SBJICHUN;

IUIA CHENbIX W CIHa0OBUAAIIMX OOYYaIOIIMUXCS: YMEHHE WCIOJIb30BaTh peiabehHO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyi.

11 KUIACC

[IpenmeTHBIE pE3yabTaThl OCBOEHMS Kypca «OOmass W HEOpPraHU4YecKas XHMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAay4YHOM KAapTHUHBI MHpA, POJIM XMMUU B MO3HAHUM SIBICHUN TPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIBTYPhl JTUYHOCTH, €€ (PyHKUIHOHAIBHON T'PAaMOTHOCTH, HEOOXOIMMOM Ijist
pelIeHUs] MPaKTUYECKHX 3a7ad M SKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpELE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpasl BKJIIOYACT: OCHOBOIIOJArarolue
NOHATHUS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOM, S-, P-, d- AIEKTPOHHbIE OpOUTAIN aTOMOB,
MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJ€HTHOCTh, ANEKTPOOTPHUIATEIBHOCTD, CTEIIEHb
OKHUCJIEHUS, XMMHYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsl pElETKA, TUIBI XUMUYECKHX PEaKIMil, pacTBOp, AJIEKTPOJIHTHI,
HEJJIEKTPOJIUTBI, MIEKTPOIUTUYECKAS AUCCOLMALINSL, OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  pEaKUUH, XUMHUYECKOE pPAaBHOBECHE); TEOPUM M  3aKOHBI  (TeopHs
AIEKTPOJINTUYECKOW Jucconmanuu, nepuoanyeckuid 3akoH [[. M. Menneneesa, 3akoH
COXPAHEHHMsI MacCChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUSA YHEPTUM IIPU XUMHUYECKUX
peakuusaX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMS,
JeXKallhue B OCHOBE IOHMMAaHHS NMPUYMHHOCTH W CUCTEMHOCTHM XUMHUYECKHUX SIBJICHUH,
(dakToOorMYecKue CBEICHHA O CBOWCTBAaX, COCTaBe, TMOIYYEHHMH U 0E30MacHOM
WCIONb30BAaHUM BAXHEMIIMX HEOPraHWYECKHX BEIIECTB B OBITY U MPaKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA;

cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABIATH  XapakTepHble  MPU3HAKK  TOHATHUH,
YCTaHABJIMBATh UX B3aWUMOCBSA3b, UCIIOJIIB30BAaTh COOTBETCTBYIOIINE IOHATHS NPU ONUCAHUHU
HEOPTaHUYECKUX BELIECTB U UX MPEBPAILECHNM;

c(OpPMUPOBAHHOCTh YMEHUH HCIONB30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABICHUS
dbopMy1 BEIIECTB M ypaBHEHUN XUMUYECKHUX PEAKIHM, CHCTEMATUYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHblil ras,
YITIEKUCIIBIA Ta3, aMMHUAK, TraléHas U3BECTh, HETAIIEHAS W3BECTh, IUTHEBAS COAA, MUPUT U
Jpyrue);

c(OpPMUPOBAHHOCTh yYMEHUW ONPENENATh BAJEHTHOCTb M CTENEHb OKHCICHUS
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3IMYHOIO COCTaBa, BUJ XHMHUYECKOM CBS3H
(KoBaJIeHTHasA, HIOHHAs, METAJUIMYECKAsl, BOAOPOJIHAsA) B COEIMHEHUSIX, TUIl KPUCTAILTNYECKOM
PEIETKM KOHKPETHOIO BEHIECTBAa (aromMHas, MOJIEKYJspHasi, HOHHAs, METAJUIMYecKas),
XapakTep Cpenbl B BOAHBIX PACTBOPAaX HEOPTaHUUECKUX COCAUHEHNN;

c(OpPMUPOBAHHOCTh YMEHUW yCTAaHAaBIMBATh MPUHAAJIEKHOCTh HEOPTraHMUECKHUX
BEIIECTB IO UX COCTaBY K OMpPEIEIEHHOMY KIIacCy/TpyIie COeAMHEeHNH (POCThIE BEIIeCTBA —
METaJJIbl U HEMETAJUTbl, OKCHJIbI, OCHOBAHMsI, KUCJIOTbI, aM(POTEpHbIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAaHHOCTh YMEHHH pacKphIBaTh CMBICT mepuonuydeckoro 3akona J[. U.
MenneneeBa W JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHX 1eMEeHTOB 1—4 nepuoaoB Ilepuoguueckoil cucTeMbl XUMUYECKHUX JIEMEHTOB /1.
W. MenneneeBa, UCTIONb3YsI OHITHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKHUX SJIEMEHTOB U HX
COEAMHEHNH I10 nepuojaM u rpynnam [leprnoandeckom CUCTEMBI XUMUYECKUX IEMEHTOB /1.
H. Menpaeneena;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHCHIBATh) OOILIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE



TCHETHYECKONW CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIOMOIIBI0 ypPaBHEHHM
COOTBETCTBYIOITUX XUMHUECKUX PEAKITHI;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCH(PUITUPOBATh XUMUUYECKUE PEAKIIUU 10 Pa3TUIHBIM
MpU3HaKaM (YHCIIy U COCTaBy PEAarupyloIuX BEIIeCTB, TEMIOBOMY 3(h(dEKTy peaxiuwu,
W3MECHCHHUIO CTETNCHEH OKHCIICHHUS OJJIEMEHTOB, OOpPaTMMOCTH PEaKIMH, Yy4YacTHIO
KaTaJinu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTAaBJIATh YPABHEHUS PEAKIUN pa3IMYHBIX THIIOB,
MIOJIHBIE U COKpAIIEHHBIE YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYWTHIBAS YCJIOBHS, TPH
KOTOPBIX 3TH PEAKIINH UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOIUTH PEAKINH, TOATBEPXKIAIONINE KaueCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, pPACIO3HABATh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOINTNE B BOIHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

c(hOpMUPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIM NOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOrO OajaHca 3TUX
peaxkuuu;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakiuu
OT pa3NUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XMMUUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aericTBus (npunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTb XHUMHUECKHE IPOILECCHI, JieXKallue B
OCHOBE  IPOMBILUIEHHOTO  IOJIYYEHHMsS] CEpHOM  KUCIOThI, aMMHaka, a  TakKxke
c(OpPMUPOBAHHOCTh MPEACTABICHUH 00 OOIIMX HAYYHBIX NPUHLHUINAX M 3KOJIOTUYECKUX
npo0bseMax XMMHUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIYMCIEHHUS C MCIOJb30BAHUEM TOHSATHUS
«MaccoBasi JIOJisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUI Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BELIECTBA WM 00bEMA ra30B M0 M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OFHOTO U3 YYaCTBYIOIIMX B PEAKIIMHU BEIECTB, TEIJIOBOTO 3 (deKra peakuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BELIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTHH;

c(hOopMHPOBAHHOCTh YMEHUN COOIONATh MTPaBUjia MOJb30BAHMS XUMUYECKOW TIOCYION U
nabopaTopHeIM 00OpYyJOBaHMEM, a TaKKe IMpaBwia oOpalleHuss C BeIIeCTBaMU B
COOTBETCTBUH C MHCTPYKLHUSMHU MO BBHITTOTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBIMOJHATh XUMUYECKUN SKCIEPUMEHT
(pa3noxeHne NEepoKCHAa BOAOPOAA B NPHUCYTCTBUM KaTajau3aropa, OINPEAENIEHUE Cpe.bl
pacTBOpPOB BEILIECTB C ITOMOILBIO YHUBEPCAJIBHOIO WHAMKATOPA, BIUSHUE Pa3IM4YHbIX
(akTOpOB HA CKOPOCTh XMMHYECKON pEeaklU{, PeaKkiHMH HOHHOTO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHUOH AaMMOHUS, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a1a4d 1o TemMaM «Mertamisl» n «HemeTtamib») B COOTBETCTBUU C
IpaBWJIaMd TEXHUKM O€30MacHOCTH MpU OOpalleHHH C BEIIECTBAMU M J1aOOpPaTOPHBIM
00OpyAOBaHUEM, MPEACTABIATh PE3yJAbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (POpMe 3amucH
YpaBHEHHUH COOTBETCTBYIOIIUX pEaKkUuid u (POpMYyIHpPOBAaTh BBIBOABI HAa OCHOBE ATHX
PE3yJIBTATOB;

c(hOpPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 MH(OpPMAIHIO,
MOJIyYaeMYI0 M3 Pa3HbIX MCTOYHHKOB (CpeIcTBa MacCOBOWM KOMMYyHUKauuu, MHTepHeT u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJAa 3KOJIOTMYECKH LEJIeCO00pa3HOro
MOBeEeHUsI B OBITY W TPYIAOBOM MAEATEILHOCTH B LEJISX COXPAHEHHUS CBOETO 3I0POBbS U
OKpY’Karolley MPpUPOJHON CPEebl, OCO3HABATH OIMACHOCTH BO3JAEUCTBHSI HA KHUBBIE OPTraHU3MBI
ONPENENIEHHBIX BEIIECTB, NMOHMMAas cwmblca mnokasarens [IJIK, moscHATe Ha mnpumepax
CHOCOOBl YMEHBIICHHS] W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M
YEJI0BEKA;

U1 O0Yy4aroIIUXCsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[IOPOBBSI: YMEHHE MPUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKUX SIBICHUM;

IUIA CHENbIX W CHa0OBUAAIIMX OOYyYarOIIMUXCS: YMEHHE HCIOJIb30BaTh peiabeHO-
TOYEUHYI0 cucreMy oOo3HaueHuidt JI. bpaiing 1 3anuc  XUMUYECKUX  (OpPMYIL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaudecTBo 4acoB

Ne JIeKTPOHHBIE (U (PPOBHIE)
HaumeHnoBaHue pa3aesoB 1 TEM NMPOrpaMMbI KOHTPOJH,HI,] HpaKanec
n/n Bceero o0pa3oBare/ibHbIE Pecypchl
e padoThbI KHe padoTsbl
Pasjnea 1. Teopernyeckue 0OCHOBbI OPraHM4YeCKOM XUMHUU
[Ipenmer opranmyeckoid Xumuu. Teopust CTpOCHUS
1.1 el P . p p 3 Bbu6moreka I{OK https://myschool.edu.ru/
oprannyeckux coeanHenuit A. M. Bytieposa
Hroro no pasneny 3
Pasneua 2. YiieBogopoabl
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKaHBI 2 bubnmuoreka L{OK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbl: alKEHbI, aJIKaUEHbI
2.2 pel YIICBOAOPOA ’ A ’ 6 1 bubmuoreka ITOK https:/myschool.edu.ru/
aJIKUHBI
2.3 ApomMaTu4ecKue yrieBoa0pOIbl 2 bubmuoreka [1OK https://myschool.edu.ru/
[IpupoaHbie HCTOUHUKH YTTIEBOAOPOIOB U HX
2.4 PHpod 4 HOPOA 3 1 Bbu6moreka I{OK https://myschool.edu.ru/
nepepadoTka
Wroro no pazneny 13
Paznen 3. Kuciaopoaconep:xamnue oprannieckue coeJuHeHNUsI
3.1 Crnuptsl. deHon bubnuoreka LIOK https://myschool.edu.ru/
3.2 Anpnerunpl. KapooHnoBbie kuciaoTbl. CioxHbIE ()HUpbI 7 1 bubmuoreka [1OK https://myschool.edu.ru/
3.3 VYreBoasl 3 1 Bbu6mmoreka I{OK https://myschool.edu.ru/
Wroro no pazneny 13
Pa3nen 4. A3orconep:xkamme OpraHu4ecKkue coeMHEeHN s
4.1 AMuHBI. AMUHOKUCIIOTEL benku 3 Bbu6mmoreka I{OK https://myschool.edu.ru/
Nroro no pazneny 3
Pa3nen S. BeicokoMoJIeKyJIApHBIE COeIHHEHHUS
5.1 [TImactmaccel. Kayuyku. Bonokna 2 bubmuoreka [1OK https://myschool.edu.ru/




Wroro no pazneny
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11 KUIACC

KoaudecTBo 4acoB

Ne DJIeKTpOoHHbIe (I (ppoBbIe)
HaunmeHoBaHue pa3iesioB M TeM MPOrpaMMbl Kontpouabusl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoTsbl
Pasnea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne atoMoB. [leproauyueckuii 3aK0H U
1.1 [Tepuognueckas cucrema XuMU4decKkux anemeHnToB /1. H. 3 bu6mmoreka I{OK https://myschool.edu.ru/
Meunpgeneena
1.2 Crpoenue BemectBa. MHOrooOpasue BelIecTB bubnuoreka L{OK https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKITUHI 1 1 bu6mmoreka I{OK https:/myschool.edu.ru/
Hroro mo pazneny 13 bubmuoreka [1OK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckass XuMus
2.1 Mertauib 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.2 Hemerannnt 1 1 Bbu6mmoreka IOK https:/myschool.edu.ru/
2.3 CBs13b HEOPTAaHUYECKUX U OPTaHMYECKHUX BEIIECTB bubmuoreka [1OK https://myschool.edu.ru/
Hroro mo pazneny 17 bubmuoreka [1OK https://myschool.edu.ru/
Pasznen 3. XuMus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosimuectBo 3
° JIEKTPOHHBbIE UG pOoBbIE
Tema ypoka 1acoB P unpp
n/n Hara o0pa3oBare/ibHbIE pecypchbl
Bcero
1 [IpeameT opranndeckoil XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 01.09 bubnmoreka IIOK https://myschool.edu.ru/
Teo cTpoe opranumdueckux coeaquHeHu A. M. bytieposa, eé
2 PHA CTPOCHIT OPTAHIHACCKHR COCHUHCHIH YIIepoB 1 08.09 bu6mmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TTOJIOXKCHHUS
[Ipencrasienue o Kiaccu(puKauMyu OpraHuyecKux BeecTs. HomeHnknarypa
3 el Puican p H P 1 15.09 bu6mmoreka I{OK https://myschool.edu.ru/
(cucreMarnueckas) ¥ TPUBHAIILHBIC Ha3BaHUSI OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYCCKHUU PSJT 1 22.09 bubnmoreka IIOK https://myschool.edu.ru/
5 MertaH 1 3TaH — MPOCTEHIIHE MPEICTABUTEIN AJTKAaHOB 1 29.09 bubmmoreka IIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 06.10 bubnmoreka IIOK https://myschool.edu.ru/
7 DOTUJICH W TTPOIUJIEH — MPOCTEHIINE MPEACTABUTEIH ATKEHOB 1 13.10 bubnmoreka ITOK https://myschool.edu.ru/
8 [Tpaktuyeckas padora Ne 1. «[lomyueHne sTUICHA U U3YYEHUE €TO CBOHCTBY 1 20.10 bubnuoreka LIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraaueH-1,3. [Tonydenue
9 g yral el v 1 10. 11 bu6muoreka I{OK https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L P ’ A 1 17. 11 bub6moreka [1OK https://myschool.edu.ru/
AueTuieH — npocTelIInii MpeIcTaBUTENb ATKMHOB
11 Brruucnenus mo ypaBHEHHUIO XUMHYECKON PEaKIIUu 1 2411 bubmmoreka [IOK https://myschool.edu.ru/
12 Apensbl: 6eH30J1 U TOIyoJ. TOKCHYHOCTh apeHOB 1 01.12 bubmmoreka IIOK https://myschool.edu.ru/
['eneTnueckas CBS3b YIIIEBOAOPOAOB, IPUHAICKAIINX K PA3TMYHBIM
13 4 HOPOA purak H p 1 08. 12 bu6mmoreka I{OK https://myschool.edu.ru/
KJ1accam
[IpuponHbie HCTOYHUK €BOJIOPOIOB: 0 I ra3 U 10 e
14 PHPOHPIC HCTORHIH YITICBOAOPON ,_B TPHIPOIHBIH Ta3 1 NOMYTHB! 1 15.12 bu6mmoreka I{OK https://myschool.edu.ru/
He(TsHbIE ra3bl, HePTh U MPOAYKTHI €€ mepepaboTKu
[IpuponHbie HCTOYHUKY YITIEBOAOPOAOB: MPUPOIHBIM ra3 U MOMYTHHIE
15 PHpOX T HOpOA PHpOX vt 1 22.12 bu6moreka [1OK https://myschool.edu.ru/

HeTsiHBIC Ta3bl, HETh U MIPOAYKTHI €€ epepadboTKu




16 KonTponsHas pabota mo pasaeny «YIieBoaopOab 1 29.12 bubnmoreka IIOK https://myschool.edu.ru/

17 [IpenenbHBIE OTHOATOMHBIC CIIUPTHI: METAHOJ U ATaHOJ. BomopoaHas cBs3b 1 12. 01 bubmoreka [1OK https://myschool.edu.ru/

18 MHOroaToMHbIE CITUPTHI: ATHJICHIJIUKOIb U TIUIEPHH 1 19.01 bubmmoreka [IOK https://myschool.edu.ru/
@ : , HCTBA,

19 €HOJI: CTPOCHHUE MOJICKYIIbI, (PU3NYECKUE U XUMHUYECKIE CBOHCTBA : 26. 01 BuGmorexa LIOK hitps./myschooledu.ru/
IPUMEHEHHE

20 Anpreruasl: GopMambAETHI U alleTaNbACTUu . AIICTOH 1 02.02 bubnuoreka LIOK https://myschool.edu.ru/
OIHOOCHOBHEIC TIpEe € KapOOHOBBIE KHCIIOTHI: a a

21 AHOOCHOBHBIC HPEACTLHRIC KAPOOHOBHIC KHCIOTHL: MYPaBbIHAL 1 09. 02 bu6mmoreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHON KHCIIOTBD) 1 16. 02 bubnmoreka IIOK https://myschool.edu.ru/
C

3 TEapUHOBAS U OJIEMHOBAsI KUCJIOTHI, KaK MPECTABUTEN BBICIITHX : 01,03 BuGmiorexa LIOK hitps:/myschool.eduwru/
KapOOHOBBIX KHUCIIOT

24 MpbL1a KaK COJU BBICIITNX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JICHCTBUE 1 15.03 bu6mmoreka I{OK https://myschool.edu.ru/
C 0 .

’5 JIOHBIE APUPHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponus : 29 03 Bumorea LIOK hitps/myschooledu.ru/
CIIOKHBIX 3(UPOB

26 XKupsl: TMAPONIN3, TPUMEHEHNE, OHOIOTHYECKAst POJIb KHPOB 1 05. 04 bubnmoreka [{OK https://myschool.edu.ru/
VYrneBonpl: cocTa acc anusl. BaxkHeluye npeIcTaBUTeNn: NIF0KO3a,

27 HICBOABL TaB, KIACCHOUKALHA. BaHCHILING IPC/ICTABHTEIN: THOKO32, 1 12.04 bub6moreka [1OK https://myschool.edu.ru/
dbpykTO3a, caxaposa

28 Kpaxman u niemuono3a Kak mpupoIHbIE TIOTUMEPHI 1 19. 04 bubnmoreka ITOK https://myschool.edu.ru/
Ki 0 K

29 OHTpoOIBHAs paboTa mo pa3ueny «Kucrnopoacoaepxaiiie opraHnuecKue : 26. 04 BiGmorea LIOK hitps/myschooledu.ru/
COCTUHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHMH 1 03.05 bu6muoreka I{OK https:/myschool.edu.ru/
AMWHOKHCIIOTHI KaK aM(OTepHbIE OpraHMYECKUEe COSTUHEHHMS, UX

31 Gotep P a 1 10. 05 bu6muoreka I{OK https://myschool.edu.ru/
ouoJiornyeckoe 3HaueHue. Ilenruanl

32 benku xak mpupoaHbIe BBICOKOMOJICKYISIPHBIC COSAMHEHUS 1 17.05 bubmmoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE TIOHITHSI XUMHH BRICOKOMOJIEKYIISIPHBIX COSAMHEHUHN 1 24.05 bubnmoreka ITOK https://myschool.edu.ru/
O 78

34 CHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCTUHEHUI : 31 05 BuGmorexa LIOK hitps/myschooledu.ru/
[TmacTmacchl, KayqyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KUIACC

KoanuectBo Jlara

Ne JJIeKTPOHHBIE LU (pPPOBbIE 00pa3oBaTeJbHbIE
Tema ypoka 1acoB usyue P ¢p P
n/n pecypcebl
Bcero HUSA
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 05.09 bubnmoreka IIOK https://myschool.edu.ru/
Ilepunonnueckuii 3akoH u [lepuonuueckas cucTeMa XMMHUYECKHUX
2 sanementoB /1. . MenzeneeBa, UX CBsI3b C COBPEMEHHOH Teopueit 1 12.09 bubnuoreka LIOK https://myschool.edu.ru/

CTPOCHHA aTOMOB

3aKOHOM€pHOCTI/I M3MEHEHHS CBONCTB XUMHUYCCKHUX DJIEMEHTOB M NX

COCAMHEHMH 10 TPyNIaM U MeprojaM. 3HaYeHUE MePUOINIECKOTO
3 Py P P 1 19.09 bu6mmoreka I{OK https://myschool.edu.ru/
3aKOHA M CUCTEMBbI XuMuueckux 3nemMeHToB .. Menjeneena B

pPa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMHUYECKas CBA3b, €€ BUAbL, MEXAHU3MbI
4 p . ’ ’ 1 26.09 | Bubmuoteka LIOK https://myschool.edu.ru/
o0pa3oBaHUs KOBAJICHTHOU CBs3U. BogopoaHast cBs3b

BaneHTHOCTE. DIEKTPOOTPHULIATEIBHOCTE. CTEIEHh OKUCICHHUS.
5 pooTP 1 03.10 bubmmoreka ITOK https://myschool.edu.ru/
BemiectBa MONEKyIIpHOTO M HEMOJIEKYISIPHOTO CTPOCHUS

[MoHsTHE O AUCIIEPCHBIX CHCTEeMaX. VICTUHHBIE U KOJUIOMIHbIE
6 p 1 10.10 bu6mmoreka ITOK https://myschool.edu.ru/
pacTBOpbL. MaccoBasi 1015l BEIECTBA B paCTBOPE

Knaccudukarus 1 HOMEHKIaTypa HEOPraHMUECKUX COSTUHEHHH.
7 I'eHeTnveckas CBsI3b HEOPTaHUUECKUX BEIIECTB, PA3TMYHBIX 1 17.10 bubmmoreka IIOK https://myschool.edu.ru/
KJIaCCOB

Knaccuukarus XuMHUECKUX peakiiuii B HEOPraHUIeCKO U

8 OpPraHUYECKOW XUMHH. 3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH 1 24.10 bubnmoteka [IOK https://myschool.edu.ru/
COXPaHEHHUS M MPEBPAIICHUS SHEPTUH MTPU XUMHUCCKHX PEaKIHSIX

C . 00 . X
9 KOPOCTE peakiiin PATHMBIC PEAKIIH. AMMITIECKOC 1 07.11 bu6mmoreka I{OK https://myschool.edu.ru/
paBHOBECHE

ITpaktuueckas padora Ne 1. «Biusaue pa3anyHeiX paxkTopoB Ha
10 P P g p ¢ p 1 14. 11 bub6moreka [1OK https://myschool.edu.ru/
CKOPOCTh XUMHUYECKOUN pEaKITum»

DnekTpoiauTudeckas aucconnanus. [loHsTHE 0 BOJOPOIHOM
11 nokasarene (pH) pactBopa. Peakiiun nonHoro oomena. ['maponus 1 21. 11 bubmmoreka IIOK https://myschool.edu.ru/
OpPTaHUYECKHX M HEOPTaHUYECKHUX BEIIECTB




OKUCITNTEIIFHO-BOCCTAHOBUTEIILHBIE pC€aKkinu. [TonsTre 00

12 N 1 28. 11 bub6moreka [1OK https://myschool.edu.ru/
ANIEKTPOJIU3E PACIIIIAaBOB U PACTBOPOB COJIEH

13 KonTponwsnas pabota mo paszneny «TeopeTuueckne 0OCHOBBI XUMHI 1 05.12 bubnmoreka IIOK https://myschool.edu.ru/
Meraisl, ux nonoxenue B llepuoguueckoit cucreMe XUMHUECKUX

14 snemenToB /1. . MenzeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. 1 12.12 bubnuoreka LIOK https://myschool.edu.ru/
OO6mwme Gpuznueckue CBONCTBAa METAJIIOB

15 CruiaBbl METaJUIOB. DIEKTPOXUMHUYECKUN P HAPSXKEHUN ! 19.12 BuGmiorexa LOK https:/myschool.eduw.ru/
METaJIOB

16 XI/IMI/I‘I?CKI/IG CBciﬁCTBa B&DKH\'GI\/'II_HI/IX METaJJIOB (I;IﬁTpPIfI, KaJIH, { 26. 12 Butmorexa LOK https:/myschool.edu.ru/
KaJIbIUil, MarHuii, allOMUHUIN) U UX COEAMHEHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEIU U UX COCTMHEHHI 1 09. 01 bub6moreka [1OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIMHKA, KeJIe3a U UX COCAUHEHUN 1 16. 01 bubmoreka [1OK https://myschool.edu.ru/

19 [Tpaktuyeckas padora Ne 2. "Pemienue skcriepruMEHTaIbHBIX 33124 ! 23 01 BuGmiorexa LOK https://myschool.eduw.ru/
o Teme «Metamib"
Hewmerainel, ux nonoxenue B [lepuonnueckon cucreme

20 xumuaeckux sneMenToB [1. . MenneneeBa u 0COOEHHOCTH 1 30. 01 bubnmoteka [IOK https://myschool.edu.ru/
CTPOEHUS aTOMOB

21 ®du3nuecKre CBOWCTBAa HEMETAILIOB. AJUIOTPOITHS HEMETAIIOB (Ha . 06. 02 BuGmiorexa LOK hitps:/myschool.edu.ru/
npuMepe KUciaopoaa, cepsl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA TAIOTEHOB, CEPBI U UX COSTUHEHUIN 1 13.02 bu6mmoreka I{OK https://myschool.edu.ru/

23 XuMmHYecKHe CBoiicTBa a30Ta, pocodpa u UX COCANHEHU I 1 20.02 | Bubnuoreka ITOK https:/myschool.edu.ru/

24 XHWMHYECKHE CBOMCTBA yIIIepo/ia, KPEMHUS U UX COCTMHCHUMA 1 21.02 bubnmoreka IIOK https://myschool.edu.ru/

25 [IpuMeHeHne Ba)KHEUIIINX HEMETAJUIOB U UX COCTMHECHUM 1 05.03 bub6moreka [1OK https://myschool.edu.ru/
O06001IeHre 1 cucTeMaTu3alnsa 3HaHuil 1o teMe «Hemerauisny.

26 Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH 1 1 12.03 bubnmoreka [TOK https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI

27 HpaKTI/III:ECKaSI pabota Ne 3. «PemieHue sKcriepuMeHTaIbHBIX 3a/1a4 ! 26. 03 Bubmorexa LIOK https:/myschool.edu.u/
o teme "Hemeramibr"»

28 KonTponbHas pabota no remam «Metais» u «Hemeramib 1 02.04 | Bubnmoreka [{OK https://myschool.edu.ru/

29 Heopranunueckue u opranndeckue KucioTsl. Heopranudeckue u { 0904 BuGmorexa LIOK hitps/myschooledu.ru/

OpraHn4CCKUC OCHOBAHU A




AMpoTepHble HeOpraHMYeCKHe U OpraHN4YeCcKHe COSAMHEHHUS.

30 1 16. 04 bubmmoreka ITOK https://myschool.edu.ru/
['eHeTHUeCKas CBS3b HEOPIraHMUYECKUX U OPraHMYECKUX BEIICCTB

31 Pounb xmzmn B 00ECIIEYCHNUH IKOJIOTHUECKON, SJHEPTETUYECKON U ! 2304 Bubmorexa LIOK https:/myschool.edu.u/
NHIIeBON 0€30IaCHOCTH, PA3BUTHU MEIUIIMHBI
IT

32 PEACTABICHIE 06‘, OOIIIX HAY'HbIX MPHHUHMIIAX NPOMBILLICHHOTO 1 30.04 | Bubnmoreka [{OK https:/myschool.edu.ru/
HOJTyYCHHSI BAYKHEHIIINX BEIIECTB

33 YeoBek B MHUpE BEIIECTB H MaTepHaliOB 1 30.04 | Bubmmorexa ITOK https://myschool.edu.ru/

34 XUMHS ¥ 310POBBE YETTOBEKA 1 07.05 bu6moreka [1OK https://myschool.edu.ru/

OBIEE KOJIMYECTBO YACOB I10 I[TPOT' PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJ/IBHOI'O ITPOLHECCA
OBSA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI J1J151 YUEHUKA
» Xumus, 10 xknace/ I'abpuensa O.C., AkimonepHoe odiectBo «M3aarensbctBo «IIpocBemienue»

» Xumus, 11 knacc/ I'abpuensn O.C., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemeHue

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

1. O.C.I'abpuensn, [.I'.JIpicoBa «Xumust Metonuueckoe nmocodue — 6a30BbIid ypOBEHBY» - M..:
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I.Octpoymos, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimacc»
— M.: poda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 kinacc: KoHTposabHbIe 1
IpOBEPOUYHBIE pabOThI K yueOHHUKY». — M.: Jlpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kinacc: HacronpHas kHUTa 1J1s
yuutessi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast kHura jyis
yuutessi». Yacts 2 — M.: JIpoda, 2022 ron.

6. O.C.I'abpuensn, [1.B.Pemeto, U.I.OctpoymoBa «3agaun Mo XuMUU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipoday, 2021rox.

7. B.I. lenucoBa «Xumus 11 kiacc moypounsie miansl mo yueouuky O.C.I'abpuensna,
I'.T"JIsicoBoii» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Ps6oBa, Y.}JO.Hesckas, P.B.JIunko «Tectwl mo xumuu 11 knaccey, - M.: Dk3amen, 2019t

9.9. O.C.I'abpuensn, U.I.ocTpoym0oB « XMMHYECKHI SKCTIEPUMEHT B 1Koje 11 kmace»; - M.

Hpoda. — 2019 rox.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru ['azeta « Xumus» u cailT 11 yuurens «5 uny Ha ypoK XUMHUI»
http://him.1september.ru Equnas xomnexius LIOP: [Tpenmerrnast kommekius «XuMus
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAay4YHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccutickoro o6meo0pa3oBarensHOT0 mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas omummnuana mKoJIbHUKOB MO0 XUMHH
http://chem.rusolymp.ru Opranuueckas XUMHUs: 3JIEKTPOHHBIA yUeOHUK AJIsI CPETHEH MIKOIIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMUMHHU: 3NEKTPOHHBIN YIEOHUK



http://www hemi.nsu.ru OTKpBITBIIA KOJUTEK: XUMHUS
http://www.chemistry.ru /I[uctrannmonHas oJlMMNKaa M0 XUMHH: TEIIEKOMMYHHUKAITMOHHBIN

00pa3oBaTeNbHbIN TPOEKT






