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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa 1Mo XMMHHM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii Deneparumny,
TpeOoOBaHUI K pe3ylibTaTaM OCBOeHHUs (enepanbHOM 00pa3oBaTeIbHONW MPOrpPaMMBbl CPEIHEro OOIIETOo
obpazoBanust (POII COO), mpencraBieHHblx B DenepasbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHmenmuu mnpernonaBaHus ydeOHOTO TIpeaAMeTa «XHUMHS» B
oOpa3oBaTenbHBIX Opranuzanuiax Poccuiickoii Denepannu, peain3yrolnX OCHOBHbIE 00pa30BaTeIbHbIC
IIpOrpaMMbl, 1 OCHOBHBIX MOJIOKEeHHI «CTpaTeruu pa3BuTusi BocnuTanus B Poccuiickoit denepaunu Ha
nepuof 110 2025 rona» (Pacnopsxkenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MporpamMmbl 1O XUMHUH, K OIpPEAETICHHIO OOILIeH CcTpaTeruu
00y4eHHs, BOCIIUTAHUA U Pa3BUTHUS 00YJAIOIIUXCs CpeACTBaMHU ydeOHoro mpeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJM KOHIentyaidbHbie mojoxenuss OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJNiei, COAepKaHMs, pe3yapTaToB OOydeHHs M TpeOOBaHMH K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuueckoe 00pa3oBaHUE, MOTydyaeMOe€ BBIMYCKHUKaMH O0Ieo0pa3oBaTeIbHON OpraHu3alnu,
SIBJIIETCS. HEOTHEMJIEMOM YacThi0 WX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPLIAIOIIMM ATAlOM pealn3aliu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIMX LIEJIOCTHON cHucTeMe
XUMHUYECKOT0 00pazoBaHus. DTHU LIEHHOCTH KacaroTCs MO3HAHHUS 3aKOHOB MPHUPObI, (OPMUPOBAHUS
MHUPOBO33PEHHUSI M OOLIEH KYIbTYyphl YeJIOBEKa, a TAKKe DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 3I0pPOBbI0 M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOydYarOIIMXCS Ha
YpOBHE CpeIHEro oouero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeamera «XuUMHUs», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpe/AeieHbl B MPOTrpaMMe MO XUMHUU C Y4ETOM crelu(UKH HAyKd XUMHH, €€
3HAYEHUS B IO3HAHUU MPUPOJABI U B MaTEpUAIIbHOMN KU3HU OOIIECTBA, a TAKXKe C yUYETOM 00IUX Lesel U
MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPeAHEro oOmiero oOpa3oBaHHs B
Poccuiickoit ®enepanuu.

XUMHsSL KaK 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HrpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUMBUJIM3ALMM, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JIaHHE IeJIOCTHOTO MpEeACTaBICHUs 00
OKpY’KaIOIlleM MHUpE KakK O €IMHCTBE IMPHUPOJbI U YEIOBEKa, KOTOpoe (GOpMUPYETCSI B XUMUU Ha OCHOBE
MIOHMMAaHHs BEIIECTBEHHOI0 COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aHMOCBS3H MEXKIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU PUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTaJla HEOThEMIIEMOM YacCThIO
MHUPOBOHM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOIO TPyJAa M JKU3HU Ka)XJO0ro 4YjeHa OOIIecTBa.
CoBpeMeHHass XMMMsI KaK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha
pelieHre riodaibHbIX MPoOJIeM yCTOHYMBOIO pPa3BUTHSI YEJOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUILEBOM, HIKOJIOTHUECKOH Oe30MaCHOCTH U OXPaHbI 3/I0POBBS.

B cooTBercTBHM ¢ OOIIMMU LETISMUA U MPUHIUIIAMEA CPETHET0 00IIero oOpa3oBaHMs CONEpKaHUE
npeamera «Xumusi» (10—11 kaaccel, 6a30Bbli ypOBEHb H3yUEHHsI) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaroNIuXcsi, HEOOXOIUMYIO MM JUIsl BRIPAOOTKH MHUPOBO33PEHUYECKHUX
OPHEHTUPOB, YCHEIIHOIO BKJIIOYEHHMS B JKU3Hb COLIMYMa, MPOJOJDKEHHMS OOpa3oBaHUs B Ppa3IMYHbBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisiomiuMu  npeamera «XUMHS» SABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUS» H
«O0m1ast 1 HeopraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOif HAyKH: CUCTeMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKJIFOUYECHHEM 3HAHUHM U3 00IIeH XUMUM)
U OpraHu4eckol xuMuHu. QPOpMHpPOBAaHWE JAHHOW CHUCTEMbl 3HAaHUM MNpPH U3YYEHUH IpeIMeTa
obecreyrBaeT BO3MOXHOCTh PAaCCMOTPEHHSI BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUMN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHudeckass XuMus»
chopMupoBaHa B IporpaMMe MO XHUMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K HM3YyYEHHUIO y4eOHOro
MaTtepuaia M OOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUM Ha ONpeneNEHHBIX
TEOPEeTUYECKNX ypoBHsX. Tak, B Kypce OpraHMYecKoil XMMHUU BEIECTBAa pPAcCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUU CTPOECHMSI OPTaHUYECKUX COEIMHEHMM, a TAKXKE HA YPOBHE CTEPEOXMMMUECKUX U
ANIEKTPOHHBIX TPEJCTABIEHUNH O CTpoeHHM BemiecTB. CBelneHuss 00 H3ydaeMbIX B Kypce BelIecTBax
Jal0TCs B Pa3BUTHU — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHEHMU. B Kypce
OpPraHMYeCKOM XHWMHHU TOJy4aloT pa3BUTHE C(HOPMHpPOBAHHBIE HA YPOBHE OCHOBHOIO OOILEro



o0pa3oBaHMs TIEpBOHAYAIbHBIC MPEJCTABICHUS O XMMUYECKOH CBSI3HU, KIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUN.

[To HOBBIM YyTJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOr0 YPOBHS pacCMaTpUBACTCA U3y4EHHBIN
Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs TEOPETHUECKU MaTepuana U (pakTOJIOTHUYECKHE CBEICHUS O
BELIECTBaX U XMMMUECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWYeCcKass XUMMS»
OoOy4aroluMCcsi TPEJOCTaBISAETCS BO3MOKHOCTH OCO3HAaTh 3HA4YCHHE MEPUOJUYECKOr0 3aKOoHa C
OOIIETEOPETUYECKUX M METOAOJIOIMYECKHX MO3MLUH, TIIy0Xe MOHATh HCTOPUYECKOE H3MEHEHUE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIMICH U MPOTHO3UPYIOIIEH.

Enunnas cucrema 3HaHUMKA O BaXHEWINMX BEIIECTBAX, HMX COCTABE, CTPOCHUM, CBOMCTBaX M
MIPUMEHEHUH, A TAaKXKE€ O XUMHYECKHUX pEAKUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nonosnHserca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu cofepKaHUsl, UMEIOIUMU KYJIbTYpPOJOTUYECKUN U
MPUKIAIHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBSI3M XHMHUU C JIPYTHUMH
HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOM M IPAKTHUYECKOW JEATECIIBHOCTU YEJIOBEKA,
CHOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUECKUX
MPWIOKEHUH XUMHUH, TIOMOTatOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBbIX
npoOiieMax, CBA3aHHBIX C XHMMHEH, KPUTHYECKH OCMBICIMBATh HH(OPMALUIO U NPUMEHATH €€ s
MIOTIOJIHEHMSI 3HAHU, PEIIEeHNs] HHTEJUIEKTYaIbHbIX M 3KCIIEPUMEHTAIbHBIX MCCIIEI0BaTENbCKUX 3a/1a4. B
L[EJIOM COJepKaHue Y4eOHOro mnpeamera «XHUMHS» JIaHHOTO YPOBHS H3y4EHHS OPHEHTUPOBAHO Ha
dopmupoBaHre y OOyYarOMIMUXCSI MHUPOBO33PEHUYECKONH OCHOBBI JUIsl MOHMMaHUS (PHIOCOPCKUX WJIEH,
TaKMX KaK: MaTepuajibHOE €JUHCTBO HEOPraHMYEeCKOro M OPraHU4ecKOro MHpa, OOYCIOBIEHHOCTb
CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOJIHBIX SIBJICHUN MyTEM HKCIIEPUMEHTA
U peUIeHHs] MPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMH UM TEOPETUUYECKUMHU MPEANOCHUIKAMH, OCO3HAHHE
pOJM XMMHU B PEIICHHH HKOJIOTHUECKUX MNpoOIeM, a Takke MpodieM cOepekeHHs] SHEPreTUYeCKUX
PECYPCOB, ChIPbsl, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B nnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS U COLMANIM3AIMKM OOYYarOIIMXCS NPUHATHIE
IIPOrpaMMOl MO0 XMMHMM TIOOXOABl K ONPEINEIICHUIO COJEP)KAaHUS M TOCTPOEHUs IpeaAMeTa
IperycMaTpuBaroT (HOpMHUpPOBAHHE YHUBEPCAJIbHBIX y4EOHBIX NEHCTBUM, MMEIOIINUX 0a30BO€ 3HAUYEHHE
JUI pa3fIMYHBIX BUJIOB JESITEIBHOCTH: PElIeHUs NpolieM, MOUCKa, aHaliu3a 1 00paboTku MHpOpMaLuy,
HEOOXOIUMBIX JJIi MPHOOPETEeHUs OMblTa MNPAKTUYECKOM U HCCIEN0BATENIbCKONW S TENbHOCTH,
3aHMMAIOILEH BaXKHOE MECTO B IO3HAHUM XUMUH.

B mpakTuke mpenopaBaHMs XMMUM KaK Ha YpOBHE OCHOBHOro oOmIiero oOpa3oBaHMs, TaK U Ha
YPOBHE cpenHero oOuiero oOpazoBaHMsl, NMPHU ONPEIEICHUU COJEp)KATeIbHON XapaKTEepUCTHKH Iieneil
U3Y4YEHUsI TpeAMETa HalpaBICHUEM TIE€PBOCTEIIEHHOM 3HAYMMOCTH TPAJUIMOHHO TMpU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHUYECKOW HAayKH KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOM
JeSITEIbHOCTH YeJIOBEKa M KaK OJHOr0 U3 KOMIOHEHTOB MHUPOBOW KyJIbTypbl. C METOIMYECKOW TOUYKU
3peHus TaKOM MOAXO0J K ONPEAEIICHUIO LIENEeH N3YUEeHUS ITPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHMsS TVIaBHBIMH LIENISIMU M3YYEHHUs MpeaMera «XuMus» Ha 06a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

(hopMHUpPOBaHHE CHUCTEMBbI XMMHUYECKMX 3HAHWH KaK Ba)XKHEHIIEH COCTABIISIFOIIEH €CTECTBEHHO-HAYIHOU
KapTUHBl MHpa, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBbIE MOHATHUSA, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU
XMMHHU, OCBOEHHME S3blKa HAayKH, YCBOGHME M TIIOHMMaHHME CYIIHOCTH JOCTYMHBIX 0000mIeHui
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;
¢dbopmMHpoBaHHE U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYECKUX
peakiuii, HeOOXOIUMBIX Il MPUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIECTB U XMMHUYECKHX
SIBJICHUH, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOICHHEM U OOBSICHEHHEM XUMUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUEM TTPABHII O€30TaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsiny ¢ stuM, conepkarenbHas XapakTepuCTUKa IEeNed M 3aJad HM3yYeHHs] NpeIMeTa B
IIporpaMMe 0 XMMHMHM YTOUHEHa M CKOPPEKTMPOBAaHA B COOTBETCTBMM C HOBBIMH IIPUOPUTETAMHU B
cucteMe cpeaHero o6Omero obOpazoBaHusa. CeromgHss B NPENOJAaBaHUM XUMHH B OOJBINCH CTENEHU
oTHaéTCsl TPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE COEp)KaHUs OOY4YEHHUs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA OOIIe00pa3oBaTeNbHON OpraHM3allM, BJIaJCIOLIEro He HAOOpOM 3HaHUM, a
(GYHKIMOHATIBLHON TPAMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHUSMH aKTUBHOTO IOJIyYCHHs 3HAHUU U
IIPUMEHEHHUSI UX B PEAIbHOW KU3HHM JUUISl PELICHUS] PAKTUYECKUX 3a4au.



B cBsi3u ¢ 3TUM NIpH U3y4eHUH npeaMeTa « XUMUsD) JOMUHHUPYIOIee 3HaUCHHE TPUOOPETAIOT TaKKe
LeJH U 33J]a41, KaK:

ajanTanus oOyYaloIuXcs K YCIOBUSM JTUHAMHUYHO pa3BUBAIOLIETOCSs MHUpa, (popMupoBaHue
UHTEJJICKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY HPUHSATHIO TPAMOTHBIX PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBanre y OOydYaIOUIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUH), MMEIOIINX
YHHUBEpPCaJIbHOE 3HAYCHHE ISl Pa3IMYHbIX BUIOB JCSATENLHOCTH: PEIICHUs MpobiieM, MOUCKa, aHaIu3a U
00paboTku MHPOPMALIUH, HEOOXOAUMBIX ISl MIPHUOOPETEHUSI OMBITA ACATEILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, & TAKXKe AJS OLEHKH C TMO3MLIUNA IKOJIOTHYECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKMX CIOCOOHOCTEH
00y4aroImuxcs: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUSA 110 XMMUU B COOTBETCTBHUH C
KU3HEHHBIMU MOTPEOHOCTSIMU, HCIIOIb30BaTh COBpEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTHH JJIs IOMCKa
U aHaJHM3a y4eOHOH M HAyYHO-TIONYJISIPHONW HH(POPMALIUK XUMUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHE U pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIIJICHHUS,
HaAOJII0OAAaTENBHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, TPH
TUTAHUPOBAHUH U TPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs yOe:KAEHHOCTH B T'YMaHHCTUYECKOH HaNpaBICHHOCTH XUMHH, €€
BaXHOWM pOJIM B PELICHUU TJIOOANBHBIX MPOOJIEM PAlMOHAIBLHOTO MPHUPOJIONOIL30BAHUS, MOMOIHEHUS
SHEPreTUYECKUX PECYpPCOB M COXPAaHEHHsI MPHPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXKHOr0 OTHOIICHUS K MPUPOJIE M CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHHS OMBITa UCTIOIb30BAHUS
MOJTyYCHHBIX 3HAHUH JJIs1 TPUHATHA TPAMOTHBIX PEUICHUH B CUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B yuebHoM mmane cpegHero oOiero o0pa3oBaHus mpeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJUT B
COCTaB MpeaMeTHOI obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMEThHI».

OO1iee yuCIIO YacoB, OTBEAEHHBIX Ul U3YUYEHUS XMMUU, Ha 0a30BOM YpOBHE CPEIHEro OOIIEro
oOpa3zoBanusi, coctaBnsieT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHNMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

IIpenMer opraHM4ecKOM XMMMH: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUYCHUE B IIOJIyYCHHUH HOBBIX
BELIECTB U MaTepuayioB. Teopusi cTpoeHusl opraHudeckux coenuHeHuit A. M. bytnepoBa, €€ 0CHOBHbIE
nojoxkeHus. CTpyKTypHble (OpPMYJIbI OpPraHMYECKUX BeIeCTB. ['oMosiorus, u3omepus. XuUMHUECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX — OJJMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kinaccupuKauy OpraHUYeckux BemiecTB. HoMeHknaTtypa oOpraHMuecKux
COECMHEHUI (CUCTEMAaTHyeCcKas) M TPUBUAIbHbIE HA3BaHUS BAXHEHMIINX MpEACTaBUTEIEH KJIaccoB
OpPraHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METO/IbI U3yYEHHS BEIIECTB U UX MPEBpAIllEHUI: 0O3HAKOMJIEHUE C 00pa3liaMu
OpPraHMYECKUX BELIECTB M MaTepUaJlaMd HAa HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKHX
BELIECTB, HAONIO/ICHUE U OIMCAHUE JIEMOHCTPALMOHHBIX OINBITOB [0 IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHUHM (IUIaBJICHUE, OOYyIIIMBaHHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTENIINE PEACTaBUTEIN
aJIKaHOB: (pU3MUYecCKHMe M XMUMHYECKHE CBOWCTBA (pEaKUWU 3aMEUICHUsS M TOPEHHs), HaXOXKICHUE B
IIPUPOJIE, IOJIYYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOIMYECKMH psiA. OTUIEH W OPONWIEH — IpocTeuiine
IPEJICTaBUTENIN  AJKEHOB: (U3MYECKHUEe UM XHUMHUYECKHE CBOWCTBA (peakuuM THAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIIEHUS U MOJIMMEpPHU3allin ), IOJIy4eHHE U TPUMEHEHHUE.

Anxaauensl: OyragueH-1,3 u merundyranueH-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, FOMOJIOTHMUYECKUH psAl. ALETHIEH — MNpocTediunit
MIpPE/ICTaBUTENb AJIKHUHOB: COCTaB, CTpoeHue, (uU3NYecKne M XHUMHUYECKHE CBOICTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, GUMUYECKHE W XUMUYECKHE CBOWCTBa (peakiuu
raJJOreHUPOBAHUS M HUTPOBAHMS), IOIy4YE€HUE U IPUMEHEHHE. 10yo: cocmas, cmpoenue, usuieckue u
Xumuueckue CceouUcCmea (peakyuu 2ano2eHupo8anus U HUMPOBAHUS), NOJYYeHUe U NpUMeHeHue.
TokcuuHOCTh apeHOB. I'eHeTHYecKas CB3b MEXIY YIVIEBOAOPOJAMH, NPHUHAICKAMMH K Pa3InYHbIM
KJIaCCaM.

[TpupoHbIle MCTOYHUKH YTIaeBoAOpo0oB. IIpupoanslil ra3 u nomyrHele HepTsHBIE Ta3bl. HedTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepabOTKH HedTU: TEperoHka, KpPEeKUHI (TepMHUYECKUH,
KaTaluTuaeckuit), nuponus. [IpoaykTel nepepaboTku He(PTH, X TPUMEHEHHE B MPOMBIIIICHHOCTH U B
ObITy. KaMeHHBII yrosib ¥ MPOYKTHI €ro nepepadoTKH.

DKcIepUMeHTaIbHbIE METO/Ibl M3YUEHHS BELECTB U MX MPEBPAICHHI: 03HAKOMJIEHHE ¢ 00pa3amMu
IlacTMacc, KaydykoB M pe3uHbl, Komiekuun «HedTes» u  «Yromp», MOJENMpPOBAaHHE MOJEKYI
YTJIEBOIOPO/IOB M TaJIOT€HONPOU3BOIHBIX, MPOBEJCHUE MPAKTUYECKONW PabOThI: MOJyYEHHE ATHUIICHA U
W3YyYE€HHUE €r0 CBOMCTB.

PacuérHsle 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOJTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble OAHOATOMHBIE CHUPTHI. METaHOJ M 3TAaHOJ: CTPOCHME, (PU3MUECKHE U XMMUYECKHE
CBOMCTBAa (peakUMM C AaKTUBHBIMM METaUlaMM, TaJOr€HOBOAOPOJAaMH, TOpPEHHE), IPUMEHEHHUE.
BonoponHeie CBs3M MEXIAy MOJEKYJIaMH CIHPTOB. JIeHCTBME METaHOJAa M 3TAaHOJIA HAa OPraHu3M
YeJI0BEKa.

MHOroaToMHbl€ CIUPTHI. DTUICHIVIMKONIb M IJIMLEPUH: CTPOEHHE, (PU3NYECKHE M XMUMHYECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO ILEJOYHBIMM METAJUIAMH, KaueCTBEHHAs peaklus Ha MHOIOATOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesoBeka. [IpruMeHeHue riunepruHa u STUICHIVINKOJIS.




@DeHoT: CTPOSHUE MOJICKYNbI, (PU3UYEeCKHe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue denomna.

Anbnerunsl U kemousi. DopManbaerui, aneTanbIeru]: CTPOeHHE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBa (peaKIMi OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIMN), MOJIy4eHHEe U IPUMEHEHUE.

OHOOCHOBHBIE NIpeieNbHbIe KApOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsi KUCIIOTBI: CTPOEHUE,
¢bu3nuecKkue U XMMHYECKHe CBOMCTBA (CBOMCTBA, 00IIMe Ui Kiacca KHCIOT, peakius dTepuduxamnmn),
nojydyeHne u npuMeHeHne. CTeapuHOBas M OJEHHOBAs KHCIOTHI KaK MPEJCTaBUTENIN BBICHIUX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxable 3(¢Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIHN3 CIOXKHBIX 3GUpPOB. KUpHI.
I'unponus xupos. [Ipumenenue xxupoB. buonorunueckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKanus YriieBoJOB (MOHO-, AM- W Toiucaxapuibl). [mokoza —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTU CTPOEHHUS MOJIEKYIbl, (PU3HMUECKUEe U XUMUYECKUE CBOMCTBA
(B3aumogeiictBre ¢ ruppokcuaom memu(ll), oxucieHne ammuauHbIM pacTBopoM okcupaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HaXOXKACHHUE B IMPHUPOJE, MPUMEHEHHE, OMOIOrHYecKas poJib.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u wemmono3a Kak mnpupogHble moiumepbl. CTpoeHHe KpaxMmana U ILEJUTHOJIO3bI.
dusnuecKkue U XMMUIECKHAE CBOMCTBA KpaxMaia (THUAPOIIN3, KAaUeCTBEHHAs! PEaKIUs C HOJIOM).

DKcrepuMeHTAIbHBIE METO/IbI H3y4EHUS BEIIECTB U UX MPEBPAILEHUI: IPOBeACHNE, HAOII0ICHUE U
OIMCaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAa4ECTBEHHBIC PEAKIIMU OIHOATOMHBIX
cnupToB (OKHCIIeHHe 3TaHona okcuaom Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBUE TIIMIIEPHUHA
¢ runpokcunom wmeau(ll)), ampaernnoB (oOkuciIeHHME aMMHauHBIM pacTBOpoM okcuzaa cepedpa(l) u
ruapokcuaoMm meau(ll), B3aumMopeiicTBue Kpaxmayia ¢ HOJIOM), NMPOBEJACHUE NPAKTHYCCKON DPaOOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnbie 3amaun.

BbruuciieHuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00BbEMa, KOIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKIINN).

A3oTcozepikalie OpraHuuecKue CoeIMHEHMS.

AMUHOKHCIOTHl Kak aM(OTepHbIe OpraHWYecKue coeAuHeHus. Dusnyeckne W XUMHUYECKHUE
CBOWCTBA aMUHOKHCJIIOT (Ha MpuMepe MHLKHa). buongoruueckoe 3HaueHne aMUHOKHUCOT. [lenTuabl.

Benku xak mpupoaHbIE BRICOKOMOJIEKYISIpHBIE COeAMHEHNUs. [lepBudHas, BTOpUYHAS U TPETHYHAS
CTpYKTypa OenkoB. XHMMUYECKHE CBOMCTBA OEIKOB: TMJIPOJIN3, I€HATYpalusl, KAUeCTBEHHbIE peaKkIMi Ha
OeNKHU.

DKcIepUMEeHTaIbHbIE METO/bI U3YyUEHHsI BEIECTB M UX IMpeBpalleHuil: HaOIr0ieHue U ONUCaHHue
JIE€MOHCTPAIIMOHHBIX OIBITOB: IEHATYpalusi OCIKOB P HATPEBAHUH, IBETHBIC PEAKIIUU OEIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHSITHS XMUMHH BBICOKOMOJICKYIISIDHBIX ~ COCAMHEHHWI: MOHOMEp, TIOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJUMEpHU3alMM, CPeAHsAs MoJeKynspHas Mmacca. OCHOBHBIE METOJIBI
CHHTE3a BRICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJTMMEPH3aIHS U TIOJMKOHICHCAIISI.

DKcIepUMeHTaIbHbIE METO/Ibl M3YUEHHS BELECTB U MX MPEBPAICHHI: 03HAKOMJIEHHE ¢ 00pa3amMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyIyKOB.

MeXIpeIMEeTHbIE CBA3H.

Peamu3amuss MeXnpeaMETHBIX CBA3€H NpPU HM3y4EHMHM oOpraHudecko xmmuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M TOHITHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJTs1 OTACTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTecTBEHHO-HAyuHbIe TOHATHS: SBJIEHHE, HAay4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHallM3, CHHTE3, Kiaccu(uKaluus, T[EepUOJUYHOCTh, HAOMIOJEHUE, W3MEPEeHHe, SKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®dusuka: Marepus, SHEprusi, macca, aTOM, OJJIEKTPOH, MOJEKYyJa, SHEPreTUYEeCKHil YpPOBEHb,
BEIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3UYECKUE BEIMYMHBI U EIMHHUIBI HUX
U3MEpEeHUsl.

buonorusi: knerka, opraHu3M, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YTIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOIBI, TIOJIE3HBIE HCKOTAEMBbIE, TOILINBO, PECYPCHI.



TexHojorus: IHIIEBEIC MNPOAYKTBI, OCHOBBI pPAllMOHAJIBHOI'O IIMTaHHA, MOKOINHUE CpPCACTBa,
JICKApCTBEHHBIC MW KOCMETHYCCKHUC IIpEriaparbl, MaTCpHajlbl H3 HCKYCCTBCHHBIX H CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHH

XuUMHYeCcKu# 37eMeHT. AToM. SInmpo atoma, M30TOIBI. DJIEKTPOHHAsA 00010YKa. DHEPreTHUYCCKUE
YPOBHH, TOJAYPOBHH. ATOMHBIC oOpOuTanu, S-, P-, d- saemeHThl. OCOOCHHOCTH paclpeneiICHUs
AJNIEKTPOHOB IO OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. JIEKTPOHHAS
KOH(HTypamus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux annemeHtoB [[. M. Menneneena.
Cas13p nepuouyeckoro 3akona u Ilepuoanueckoil cucrtemsl xumudeckux anemenTos Jl. 1. Menneneesa
C COBPEMEHHOW TEOpUel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHUMHYECKHX
9JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUoJaM. 3HaYeHUE
MIEPUOIMYECKOTr0 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemecTBa. XUMHYECKasi CBsI3b. Buabl XUMHUUECKOW CBSI3M (KOBAJICHTHAsI HEMOJISIpHAS U
MOJIApHAs, HMOHHAs, MeTalinueckas). MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW XHMHUYECKOH CBS3H
(oOMEHHBI M JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsi3b. BameHTHOCTh. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucienus. MIoHbl: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIECTBA.
THunbl KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALIIMYECKON PEILIETKHU.

[TonsiTue 0 AWCHEpCHBIX cUcTeMaxX. VICTHHHBIE W KOJUIOMJIHBIE pPAacTBOpbl. MaccoBas aoms
BEILIECTBA B pacTBOPE.

Knaccudukanmss Heopranmuyeckux coequHeHuid. HomeHkmatypa HEOPraHHMYECKHUX BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, IPUHALICKAITUX K PA3TUYHBIM KIJIACCAM.

Xumnyeckas peakius. Knaccuduxanus XMMHUUECKUX PeaKkIMi B HEOPIraHWYECKOW U OpraHn4YecKon
XUMHUU. 3aKOH COXpaHEHWsl MacChl BEIIECTB, 3aKOH COXPAHEHHMs W MPEBPALICHHUS] SHEPTUHU TpU
XUMHUYECKUX PEAKIUAX.

CkopocTh peakiiuy, e€ 3aBUCUMOCTb OT Pa3MUyHbIX (hakTopoB. OOpaTUMBbIe peakiui. XUMUIECKOe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYeCKoro paBHoBecus. [Ipunumn Jle llarenbe.

DnexTponauTuueckas auccouuanus. CunpHbele U ciaabbie dnekTpoauThl. Cpea BOJHBIX PacTBOPOB
BEIIIECTB: KUCIasi, HEUTpaabHas, IIeJI0YHAsl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METOJbI M3YUYCHHsI BEIIECTB W WX TNPEBPAIICHUM: JEMOHCTpAIUs TaOJHI]
«Ilepuoguueckass cucrtema xumuueckux osnemeHtoB JI. WM. MeHnneneeBay, wH3ydeHHe Mojeen
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOJCHHE M ONMHCAaHUE JIEMOHCTPAIIMOHHBIX W JIAOOPAaTOPHBIX OMBITOB
(pa3noxeHue MepoKcuaa BOAOPOAA B NPHUCYTCTBHM KaTajau3aTropa, OINpPEAENICHHE Cpelbl pacTBOPOB
BEIIECTB C TMIOMOIIBI0 YHHMBEPCAJIBHOTO WHJIWKATOpA, PEAaKIMd HWOHHOTO OOMEHa), IPOBEICHUE
MPAKTUIECKON paboThl «BrnusiHue pa3nudHbiX PakTOPOB HA CKOPOCTh XUMUYECKOM PEAKITUNY.

Pacuérnebie 3anaun.

Pacuétel mo ypaBHEHUSIM XMMHYECKUX pPEaKUUid, B TOM 4YHUCJIE TEPMOXHMHUYECKHE pPaCUETHI,
pacy€ThI C UCTIOIH30BAHUEM TTOHSATHS «MACCOBAs IOJISI BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. Tlonoxenne nemeraiioB B [lepronnueckoit cuctemMe XUMU4eckux 3yemeHToB Jl. U.
MenzeneeBa U OCOOCHHOCTH CTpPOCHHUsT aromMoB. (Du3MyYecKkre CBOWCTBA HEMETALIOB. AJIIOTPOIMHS
HEeMeTaJUIOB (Ha IpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETAJUIOB (TaJOre€HOB, cepbl, a30Ta, Gocdopa, yriepona u
KpEMHUS1) U UX COeAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNEe Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamel. Ilonoxenue meraiwioB B Ilepuoguueckoit cucrteMe xuMmudeckux snemeHtoB . .
MenpeneeBa. OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0UEK aToMOB MeTayioB. O0mue u3ndeckue
cBOMCTBa METAJTIOB. CIIaBbl METAIJIOB. DJIEKTPOXUMUYECKUH P HAITPSYKEHU METaJIOB.



XUMHYECKHE CBOMCTBA BAXKHEUIIUX METAJIOB (HATPUM, KW, KajdblUW, MarHuii, aJlOMHHHIM,
LIUHK, XpPOM, XKeJIe30, Me/lb) U UX COCTUHEHUH.

O6u1re ciocoObl moyyeHust MeTayuioB. [IpuMeHeHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YECHMs BEIIECTB M UX HPEBPALICHUI: H3Y4YCHHME KOJUICKIIMH
«MeTamibl ¥ CIUIaBbl», 00pa3lloB HEMETAJIOB, pEIIEHHE SKCIIEPHUMEHTAIBHBIX 3ajad, HaOJIoJeHue |
OINMCaHWE JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX ONBITOB (B3aMMOJEHCTBHE THMAPOKCHIA ATIOMHUHHS C
pacTBOpamMH KUCJIOT U LIEI0YEN, KaUECTBEHHBIE PEAKIIMM HAa KAaTHOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuérpel Macchl BemiecTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BbEMY OJJHOTO U3 YYAaCTBYIOILUX B PEAKIMU BELIECTB, pacyEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOYKTOB PEAKILIMM, €CIIU OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xuMuu B 0OECHEUEHWH SKOJOTHYECKOH, IHEPreTHUYECKOW W MUIIeBOW 0e30MacHOCTH,
pa3BUTHN MeAULIMHEL. [[oHATHE 0 HAYYHBIX METOAAX MIO3HAHMS BEILECTB M XUMUYECKUX PEAKLIUIA.

[IpencraBinenust 00 OOIMX HAy4HBIX MPUHIMUIAX IPOMBILUIEHHOIO TMOJYYEHHUsS Ba)KHEHUIINX
BELIECTB.

YenoBek B MHUpE BEHLIECTB W MaTepUAIOB: BAXHEHIIME CTPOUTEIbHBIE MAaTEpUAIIBI,
KOHCTPYKLIMOHHBIE =~ MaTe€pHallbl, KpacKd, CTEKJO, KepamMHMKa, MaTepuaiabl M DJIEKTPOHHUKH,
HaHOMAaTepHalibl, OpPraHM4EeCKHE U MUHEPAJIbHBIE y100pEHUSI.

XuMus ¥ 340pOBbE 4YEJIOBEKA: IIPABWJIA MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia
0€30IMacCHOTO MCIIOIH30BAHMS PENApaTOB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIe CBS3H.

Peanu3zanus MexxnpeaMeTHBIX CBs3€ll pu U3ydyeHuu oOLIei 1 Heopranudeckoi xumuu B 11 kiacce
OCYLLIECTBIISICTCA UYepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHSATHHA, TaK U IMOHSITHH,
SIBJISIFOLUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJINU3, CUHTE3,
KJ1acCu(pUKalKs, IepUOAUYHOCTD, HAOIIOJCHUE, SKCIIEPUMEHT, MOJIETMPOBAaHHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: wmarepus, OHHEPrus, macca, aroM, DJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
PaZ0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pu3nyecKue BETUUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, ’KocucTeMa, Ouocdepa, Makpo- U MHUKPODIEMEHTHI, BUTAMHUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XuUMHUYECKas MPOMBILUICHHOCTb, METaUIyprus, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (hapMalleBTHYecKas
MIPOMBIILIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKUX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKIUOHHBIX
MaTepHualoB, JEKTPOHHAs TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 10 XMMKWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpPaMM
cpemHero oOmero o0pazoBaHus (JTUYHOCTHBIM, METANpeIMETHBIM H  TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOHM IJIs1 pa3pabOTKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHMS MPOTPAMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-AEITEILHOCTHBIM MOAXOAOM B CTPYKTYpE JIMUYHOCTHBIX PE3YJIbTAaTOB
OCBOGHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpPETHEro o0mmero o0pa3oBaHUs BBIICICHBI CIICTYIOIINE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOYYAIOIIMMHUCA POCCUHUCKON TPaKNaHCKOH HWICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

I[eJICHANIPaBICHHOE Pa3BUTHE BHYTPECHHUX YOEKICHHUI TUYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH
Y UCTOPUYCCKHUX TPAIUIHA 0a30BO HAYKU XUMUU;

TOTOBHOCTb U CITIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH /€ATEIbHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIMUMHU 1IETIOCTHOM CUCTEME XUMUUYECKOT0 00pa30BaHuUs;

HaJIM4Yue TMPABOCO3HAHUS HKOJIOTMYECKON KyIbTypbl M CIOCOOHOCTH CTaBUTh LIETU U CTPOHUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS NpeameTa «XHUMHsS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCITUTATEILHON JEATETbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCHUKUCKOrO TPaKIAHCKOTO O0IIecTBa, MPUHATHIMU B
oOlecTBe HOpPMaMHU W TMpaBWIAMU TOBEJICHHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIICHHS IMYHOCTH O0YYarOIINXCS.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XHUMHUs» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATENBHON U MPAKTUYECKOH NeATeIbHOCTH OOyUYaIoUIUXCcs M0 peaanu3aliy MPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHUs 00YJAIONTUMHUCS CBOUX KOHCTUTYITMOHHBIX TIPaB M 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOMU JAESITENILHOCTH MPH CO3/IaHUU YIEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPHUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apryMEHTHl APYTUX TpU
aHAJIN3€ Pa3TUYHBIX BUJOB YIECOHOU IEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY W HAYyYHOMY HACJIEIMIO OTE€UYECTBEHHOW XUMUU;

YBO)KEHUS K TPOIIECCYy TBOPUECTBA B O0JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT JTUTEIHHBIX HAOIIOJCHUN, KPOMOTINUBBIX
AKCMEPUMEHTAIIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

WHTEpeca W TO3HABATEIIbHBIX MOTHBOB B MOJYYEHWHU M TOCIEAYIOMIEM aHaimM3e WH(opMmaruu o
MepPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH, U TNPUHUMATDH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE U MOCTYIKU CBOMX TOBApUIIEH C MO3UIUI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAHMUS I[EHHOCTEH 3740pOBOrOo M  0e30macHOro oOpa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroieHHsI paBuil 0€30MacHOTO OOpAIeHHs C BEIIECTBAMU B OBITY, TTOBCETHEBHOW JKU3HHU U B
TPYAOBOM AEATEIbHOCTH;



MOHUMAaHMsI IIEHHOCTU IPaBUJ WHAMBUIYAIbHOTO M KOJUJICKTUBHOTO OE€30MacHOIr0 IOBEACHUS B
CUTYaLUsAX, YTPOKAIOIIUX 30POBbIO U )KU3HHU JIOJEH;

OCO3HAHMS MOCIEICTBUI U HENPUATHS BPEAHBIX NPUBbIUEK (YIOTPEOICHUS alIKOToJIsl, HAPKOTUKOB,
KypeHus);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIEA0BATENbCKON 1E€ATEIbHOCTH, OOIECTBEHHO
MOJIC3HOU, TBOPUECKON U IPYTUX BHUJAX ACATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalpaBIE€HHOCTH (B
paMKax CBOEro Kjiacca, IKOJIbI);

UHTEepeca K NPAaKTUYECKOMY H3YUEHHIO Ipodeccuil pa3jingHOro poja, B TOM YHCIE Ha OCHOBE
PUMEHEHHS TPEIMETHBIX 3HAaHUN 110 XUMUH;

YBa)KEHUS K TPYLY, JIIOJSAM TPYZAa U pe3ysibTaTaM TPYLOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYalbHOH TpaeKTOpUU o0Opa3oBaHus, Oyaylien
npodeccun M pealu3alui COOCTBEHHBIX MM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKU 11€JIECO00PA3HOr0 OTHOILIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MIOHUMAaHUs TJI00AJBHOrO XapakTepa JKOJIOIMYECKUX MpoOJeM, BIMSIHUS HKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM CpeJibl;

OCO3HaHMA HEOOXOJAMMOCTH WCIOJB30BAHUS JOCTIKCHHHA XHMHU Uil PEIICHUS BOIPOCOB
palnMoHaAIBHOIO IPUPOIOIOIb30BAHUS;

AKTUBHOT'O HENPUATHs INEUCTBUN, NMPHUHOCAIIUX BPEI OKpPYXKaroLed NPHUPOJHON Cpele, YMEHHs
IIPOTHO3UPOBATh HEOJArONPUATHBIE 3KOJOIMUYECKUE IOCIEACTBUS MpPEeIIPUHUMAEMbIX JEUCTBUH U
MpeOTBpaIIaTh UX;

HAJINYMSI PA3BUTOTO SKOJIOTUYECKOTO MBILIUIEHHS, SKOJIOTHYECKON KYJIBTYpPBI, ONbITA ESTETbHOCTH
SKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCSA MMM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOH M COLIMAIBbHOM MpakTHKe, CHOCOOHOCTM M YMEHHUS AaKTHBHO HPOTHUBOCTOSTH
U700 XeMopoouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM NMPaKTHUKH;

MOHWMAaHMs CHenn(pUKN XUMUHM KaK HAyKH, OCO3HAHUS €€ poii B (POPMHUPOBAHUU PAIIIOHAIIEHOTO
HAy4YHOT'O MBIIUICHUS, CO3JJaHUU IIEIOCTHOTO MPEACTaBICHUs 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE
MPUPOJBI U YeNIOBEKa, B TIO3HAHWUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MPOOJIeM COXpaHEHHS
MIPUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU Il COBPEMEHHOM LMBWIM3AaLUU: B €€
I'YMaHMCTHYECKOM HANpaBJIEeHHOCTH M BaXXKHOM POJIM B CO3/1aHUM HOBOW 0a3zbl MaTepHaIbHOW KYJIbTYpBI,
pElIeHNH TI00abHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, dHEPreTUUECKOH,
MUIIEBOM M 3KOJIOrMYecKOi Oe30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIIEYeHUH YCIOBUHN YCIEIIHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOM KU3HH KaXKJIOTO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH: TIOHUMAHHUS CYIIIHOCTU METOJIOB MO3HAHUS, UCTIOIb3yEMBbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHMS U1 aHAIW3a M OOBSCHEHUS
SBJICHUHA OKPY’KAIOIIEro MHpa M IMPOUCXOJANIMX B HEM HM3MEHEHHUH, yMEHHUs JelaTh 0OOCHOBaHHBIE
3aKIIIOYCHHST HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENBI0 MONYYEHHs TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMMUYECKHE 3HAHUS AJI pelIeHus IpoOjeM B
peabHBIX KU3HEHHBIX CUTYalIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM NeSATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMYHbIX cepax npodhecCHOHATLHON AeATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI



MeTtanpeaMeTHble pPe3ylbTaThl OCBOSHHUS Y4eOHOro mpeaMmeTra «XHUMHUS» Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHus BKIIFOYAIOT:

3HaUYUMBIE I (OPMUPOBAHUS  MHPOBO33PCHHS]  OOYYAIONIMXCS  MEXAMCIMILTUHAPHEIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIC IMOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
CHenu(pUKy METOJI0B TO3HAHWUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHCTeMa, HAYYHBIH (DaKT, NMPHUHIIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC Yy4eOHBbIC JeHCTBUSA (IO3HABATC/IbHBIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLMATBHOW KOMIICTCHIIUU
o0yJaronmxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIE NEHCTBHs B IO3HABATEIbHOW U COLMAIBHOM
IIPAKTHKE.

MeTtanpeaMeTHble  pe3yJabTaThl  OTPAXKAIOT  OBJAJCHUE  YHUBEPCAIbHBIMH  YYCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH H PETYJISITHBHBIMU JICHCTBUSIMH.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYJITHUPOBATh U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIAT 1eNIA ACSITEIBLHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUH WX JTOCTHIKEHUS, COOTHOCHUTH
Pe3yAbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIIOJIb30BaTh TP OCBOCHUH 3HAHWNA TPHUEMBI JJIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKH TIOHATHA M YCTAHABIIMBATh WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS JUIS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMpPATh OCHOBAHHS M KPUTEPHH JUTS KJIACCU(UKAIIMK BEIICCTB M XUMHUYECKHUX PEAKIIHIA;

YCTaHABIIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3yJaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXKACHHS (MHIYKTUBHBIC, IEAyKTHBHBIC, MO aHAJIOTHH), BBISIBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMATPUBACMBIX SBJICHHSX, (OPMYJIHPOBATh BBIBOJLI H
3aKJIIOYCHUS;

MPUMEHSITh B TIPOIECCE MMO3HAHUS, UCTIOIB3YeMble B XUMUU CUMBOJIMYCCKHIE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJAENBHBIE MPEJICTABICHUS — XUMHYECKHH 3HAK (CHMMBOJ) DJIEMEHTAa, XMMHYECKas
dbopMyIa, ypaBHEHNE XUMHYECKON PEAKIIUN — TPU PEIICHUN YUECOHBIX TTO3HABATEIBHBIX U MPAKTUICCKIX
3a/la4, MPUMEHSTh Ha3BaHHBIE MOJIENIbHBIC TMPEACTABICHUS MJS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIESCTB M XUMUYCCKUX PEAKITUH;

(dhopMynHpoBaTh MENU U 33/a4ll UCCIICOBAHMSI, HCIOIH30BaTh MOCTABICHHBIE U CAMOCTOSATEIHHO
chOpMyIMPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA IO3HAHUS M OCHOBBI IS (HOpMHUPOBAHHS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BIIQJICTh  HABBIKAMH  CAMOCTOSITCILHOTO  IUIAHUPOBAHUS W TPOBCACHUS  YUYCHUUICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaTH YMEHHUs HaOMI0OJaTh 3a XOJIOM IIPOIecca, CaMOCTOATEIbHO
MIPOTHO3MPOBATH €Tr0 PE3yJIbTaT, (OPMYIMPOBATH OOOOIICHUS 1 BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yNIbTAaTOB MCCIEI0BAHMUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIEIaHHON paboTe;

MPUOOPETATh OMBIT YYCHUYECCKOW HCCIICIOBATEIILCKOH W TPOSKTHOW JEATEIBHOCTH, MPOSBIISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHHS MPAaKTHUECKUX 3ajad,
MPUMEHECHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMUYHBIX HMCTOYHHKAX HHQOpMaIK (HaydHO-TIONYJISpHAs JHTEeparypa
XUMHYECKOTO COJIePIKaHuUs, CIIPaBOYHBIC MOCOOMS, pecypchl MHTepHETa), aHaTM3upOBaTh UH(OPMALIUIO
pa3IMYHBIX BUAOB W (HOpPM TPEIACTABJICHUS, KPUTHYSCKH OICHUBATh ©€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUNBOCTE;

(hopMyJIMPOBATh 3aMPOCHl U IPUMEHSATh Pa3jIMYHbIC METOJBI MPU MOMCKE H 0TOOpe MH(pOpMaIHH,
HE0OXOTUMOM TSI BRITIOTHEHUS YIeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

MPUOOpPETaTh OMBIT  HWCIOJL30BAHUSA HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENILHO BBHIOMPATh ONTUMANIbHYIO (pOpMY TpeAcTaBiIeHus: HHPOpMaLuu (CXeMbl, rpadukH,
arpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BAaTh HAYYHBIN S3bIK B KayecTBE CPEIACTBA NMPHU padOTe ¢ XMMHUYECKOH HHpOpMarumei:
IPUMEHATh MEXIIpeIMEeTHble ((pu3nueckue U MaTeMaTU4eCKue) 3HAKW M CHMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIAJHOCTH.

OgJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3ajaBaTh BOINPOCHI IO CYLIECTBY OOCY)XJaeMOH TeMbl B XOJ€ JMalora W/WIM JIUCKYCCHUH,
BBICKa3bIBaTh UJAEU, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIIOJHEHHS MPEAIOKEHHON
3ajJjauy;

BBICTYIIaTh C MPE3CHTAIlMe pPe3y/lbTaTOB IO3HABATENBHON JESATEIBHOCTH, TOITYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHMKAMHU IPU BBINOJIHEHUM XHMHUYECKOTO 3KCIIEPHMEHTa,
MPAKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB M3Y4aE€MBIX BEIIECTB, PEATH3ANNA YIeOHOTO MPOCKTa
1 (OpMYIMPOBATH BBIBOJBI 10 pE3ybTaTaM MPOBEAEHHBIX HCCIEI0BAaHUN ITyTEM COITIACOBAHUS MO3ULIMHI
B X071€ 00CYX/IeHUsI 1 0OMeHa MHEHHSIMH.

OgiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITENTFHO TUNIAHMPOBATH M OCYIIECTBISITH CBOIO MTO3HABATEIBHYIO JESITEIBHOCTD, OMPEIeIIsis
e€ LenM W 3a7ayd, KOHTPOJUPOBaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IpelaraeMblii
ITOPUTM JICMCTBUH TPU BBHIMOJIHEHUM YYEOHBIX M HCCIEIOBATENbCKHX 3a]ad, BBIOMpATh HamOolee
3G GeKTUBHBIN cOCO0 UX pelIeHHs C y4ETOM MOJY4YeHHs HOBBIX 3HAHUI O BEIECTBaX M XUMHUYECKUX
peaKIusx;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHHU O XUMHUYECKON COCTaBIAIONICH €CTECTBEHHO-HAYyYHOMH
KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SBJICHUNA MPUPOABI, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOMW JUIsl pelIeHHs] NPAaKTHUECKUX 3aJad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAaHHUW, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOUIUE ITOHATHUS
(XMMHUYECKMII ~ 2J€MEHT, aTOM, DJJEeKTpOHHas o000J0YKa aroMa, MOJEKyjda, BaJE€HTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpallEHHas),
MOJIb, MOJISIpHasi Macca, MOJISIpHBIM 0O0BEM, YIIepoaHBIH cKeleT, (pyHKIMOHaIbHAs TpyImna, pajaukal,
MU30MepHs, U30MEPHI, TOMOJIOTHYECKANA PAJl, TOMOJIOTH, YIIEBOAOPOMBI, KUCIOPOI MU a30TCOAEPKAIINE
COEMHEHMS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUH U
3aKOHBI (TEOpHUsI CTPOEHUs OpraHuueckux BemiecTB A. M. bByriepoBa, 3akoH coxpaHEHHUsS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XMMHUH;, MHUPOBO33PEHUYECKHE 3HAHUs, JIeKallue B
OCHOBE IMOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIIEHUH, (DAKTOJIOTHYECKHE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJyYEHUH M 0E30MaCHOM HCIOJIb30BAaHUM Ba)KHEHIIMX OpPraHMYECKUX BELIECTB B
OBITY U IPAKTHYECKOH 1eATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIBIATH XapaKTEPHblE NPU3HAKU TOHATHH, yCTaHABIMBaTh MX
B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME IIOHATUS IIPU ONHMCAHMM COCTaBa, CTPOEHUS H
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

C()OPMHUPOBAHHOCTh YMEHHM HCHOJIB30BATh XHWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpaII€HHOW) (OpMyT OpPraHMYEeCKHUX BEILECTB M
YPaBHEHHHM XMMHMYECKHX PEaKIWH, M3TOTaBIMBATH MOJEIN MOJIEKYJ OpPraHMYECKMX BELIECTB JUIL
MJUTFOCTPALIUU X XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

Cc()OPMHUPOBAHHOCTb YMEHUI YCTAHABIMBATH IPUHAJIC)KHOCTh U3YYEHHBIX OPraHMYECKUX BELIECTB
[0 MX COCTaBY M CTPOCHUIO K ONpeNeIEHHOMY KJlacCy/Tpymre CoeAnHEeHUH (YriieBOIOpOIbl, KUCIOPO U
a30TcoJlepKalllue COECJUHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHMs), [JaBaTb UM Ha3BaHUS 110
cucremarnyeckoir Homenkiatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIIbHBIC HAa3BaHMUS OTICIBHBIX
OpPraHUYeCKUX BELIECTB (ITWUJIEH, NPONMWIEH, AaleTUIeH, ATUICHIJIMKOIb, IJIMLEPUH, (eHou,



dopmanpaeru, ameTanbAerui, MypaBbHHAsg KHCJIOTa, YKCYCHas KHCIOTa, OJICMHOBAas KHCJIOTa,
CTeapHHOBAasl KMCIIOTA, INII0K03a, GPYyKTO3a, Kpaxmall, LeJUII0I103a, TIULHH);

c(OPMHPOBAHHOCTH YMEHUS OMPEACTATh BUBl XUMHUUECKOHW CBSA3M B OPraHHMUECKUX COCIMHEHUAX
(omMHApHBIC U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHHUSI TEOPHU CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCT YMEHMH XapaKTepH30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE U XMUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3INYHbBIX KJIACCOB OPraHUYECKUX BELLECTB (METAH, ITaH, STUJIEH,
IpONMiIeH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30i, METaHOJ, 3TAHOJ, ATUJIEHIJIUKOIb,
TIUIepuH, (eHos, aneranblerui, MypaBbHHAs M YKCYCHAs KHCJIOTHI, TJIOKO3a, Kpaxmai, LEeJUIII03a,
aMMHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBaTh TI'€HETUYECKYIO0 CBSI3b MEXIYy HUMH YpaBHEHUSIMHU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHNA C UCIIOIB30BaHUEM CTPYKTYPHBIX (POPMYII;

C()OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHMKHM YIJIEBOJAOPOJHOIO ChIpbs (HE(TH,
IPUPOAHBINA Ta3, Yroib), CIOCOOBI MX MEpPepadOTKM M NPAKTUYECKOE INPUMEHEHUE IPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS 1O XHUMHYECKHUM YpaBHEHUSM (MaccChl,
00bEMa, KOJMYECTBA HMCXOJHOIO BELIECTBA WM IMPOJYKTa PEaKLUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOHBIX BEILECTB WIN MIPOJYKTOB PEAKIIIH);

Cc()OPMHPOBAHHOCTh YMEHUH BJIaJeTh CHCTEMON 3HaHUII 00 OCHOBHBIX METOJIaX HAyYHOI'O
MO3HAHUS, WUCIOJB3YEMbIX B XMMHHU TIPH W3YUYEHUH BEIIECTB M XWMHYECKHX SBICHUH (HaOIIOICHHE,
U3MEpEeHue, SKCIEPUMEHT, MOJECIUPOBAHME), HCIOJIb30BaTh CHCTEMHbIE XMMHUYECKHE 3HAHUSA JUIS
INPUHATHUSL PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BELIECTBAMM M HX
IIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUJia TOJH30BAHUS XUMHYECKOM TOCYIOM U
1a00opaTOpHBIM 000pY/IOBaHMEM, a TakKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLUHUSMU MO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IIAHUPOBATH U BBIMTOJHATH XUMUUYECKHH SKCIEPUMEHT (TIpeBpaILeHUs
OpPraHMYECKUX BEIIECTB MPH HArpeBaHHUM, MOJyUYE€HUE ITUIIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKkMyu OpraHMYeCKUX BEIIECTB, JCHATypalus OCJKOB IpH HArpEeBaHUH, LIBETHbIC PEaKLUU OEKOB) B
COOTBETCTBUM C MpaBUIaMH TEXHUKH O€30MacHOCTH MpH OOpallleHWu C BEIIeCTBAMU U Jab0paTOPHBIM
000pyZI0BaHUEM, TPEACTABIATh PE3yNbTaThl XUMHUUECKOT0 HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX peakUuil U GOpMYyIUPOBATH BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH aHAIM3MPOBATh  XMMHUYECKYI0  HH(OpMaIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaccoBoil MHpopmaiu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COONIIOATh MpPaBUiIa IKOJOTHYECKHU I1€JIeCO00pa3HOro MOBEICHHS B
OBITY W TPYIOBON NEATEIHHOCTH B IIEJIAX COXPAHEHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HaBaThb OIACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3Mbl ONPEAECIEHHBIX OPraHUYECKHX
BellecTB, MoHuMas cmbica mnokazartens [IJIK, moscHATH Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLEHHS UX BPEIHOTO BO3AECUCTBUS HA OPraHNU3M UEIIOBEKA;

JUIs 00YYarOIIMUXCSl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh pPelbePpHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmy.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XUMUsD» OTPaXKaIoT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISAIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIH XUMHUHU B TIO3HAHUM SBJICHUN MPUPOJBI, B (OPMUPOBAHHH MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOIUMOW [UIsl pelIeHUs MPAaKTHYEeCKUX 3aaad U
AKOJIOTMYECKA 0O0OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIQ/ICHUE CHUCTEMOM XUMHYECKHX 3HaHMH, KOTOpas BKIIIOYAET: OCHOBOIOJAralollue MOHSITHS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b



(xoBasleHTHAs, MIOHHAs, METAJUTMYECKasi, BOJOPOIHAS), KPUCTAIUIMYECKAsT PEIIETKA, TUIBl XUMHYECKHX
peaxkuui, pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IIEKTPOJIUTHYECKAs] TUCCOLMAIUS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKON peaklMi, XUMUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
ANEKTPOIIUTUYECKON Tuccolnannu, nepuoandeckuit 3akon /1. V1. MenneneeBa, 3aKoH COXpaHEHHU I MaCChI
BELIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS SHEPTUU NPU XUMHUYECKUX PEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUHM, MHPOBO33PEHYECKUE 3HAHMS, JIEKallie B OCHOBE IOHUMAaHUS
MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJIyYUeHUH ¢ OE30MacHOM HCIIOJIb30BAHMM BAKHEMIUX HEOPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN JESITEIbHOCTH YEI0OBEKa;

c(OpPMUPOBAHHOCTh yYMEHUU BBISBIATH XapaKTepHbIe IMPU3HAKU TOHATUHN, yCTaHABIMBATh HX
B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIIUE IMMOHATHUS MPU OMUCAHUU HEOPTaHMUYECKUX BEIIECTB U MX
MPEBPAILICHUI;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTaBICHHS (POpMyIl
BCIIECTB W YPAaBHCHMM XUMHYECKHUX peakiui, cucremarndeckyro HoMmeHkmarypy (IUPAC) wu
TPUBHUAJIbHBIEC Ha3BaHUS OTICIbHBIX HEOPTaHUYECKUX BEHIECTB (YrapHbIU Ta3, YIJIEKUCIIBIA Ta3, aMMHUaK,
raméHasi U3BeCThb, HeranéHasi U3BeCTbh, IUThEBAs COJIA, MUPUT U JIPYTHE);

cOPMUPOBAHHOCTh YMEHHH ONPENCNATh BAJICHTHOCTh W CTENCHb OKHCICHUS XUMUYCCKUX
AJIEMEHTOB B COEIMHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XHMHUYECKOW CBs3W (KOBaJCHTHAas, HOHHA,
MeTaJIJIN4eCcKasi, BOJOPO/IHAsA) B COCAMHEHUAX, TUIl KPUCTAIUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKyIsApHas, HOHHAs, MeTaJUIMYecKas), XapakTep Cpelasl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAAJIC)KHOCTh HEOPraHUYECKUX BEIIECTB IO UX
COCTaBY K OIPENENIEHHOMY KJIAacCy/TpyINIe COeIUHEHHH (ITPOCThIE BEIIECTBA — METAUIBI M HEMETAILIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PaCKpbIBATh CMBICH Tepuoaudeckoro 3akoHa [I. M. MennaeneeBa u
JE€MOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOITYI0, O0BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepHU30BaTh OJJIEKTPOHHOE CTPOEHUE aTOMOB XHUMHUYECKUX
sanemeHToB 14 mepuonoB Ilepmoanueckoil cucrembl xumuueckux siaemeHToB JI. 1. Menaeneesa,
UCIIONIb3YS TOHATHS «S-, P-, O-3JCKTPOHHBIC OpOHMTAIN», «IHEPreTUYECKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMHYECKHUX JJIEMEHTOB WU HX COCIMHEHHM MO TNepuojaM u
rpynmaM [lepuonnueckoit cucreMsl XUMU4ecKnx 35eMeHToB 1. 1. Meneneesa;

cOpPMUPOBAHHOCTh YMEHHMH XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJACCOB, MOATBEP)KIATh CYLIECTBOBAHME TI'€HETHUYECKOH CBS3U
MEXIYy HEOpraHMYeCKMMH BEIIECTBAMHU C IOMOIIBI0 YpPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peakumii;

c(hOPMUPOBAHHOCTh YMEHHUSI KIACCHPHUIIMPOBATH XMMHUECKHUE PEAKIIUU TT0 Pa3IUYHBIM MPU3HAKAM
(uncity M cocTaBy pearupyrollux BELIECTB, TeIIoBoMY 3(G(EKTy peakluu, U3MEHEHHUIO CTereHei
OKUCJICHUS AJIEMEHTOB, 0OpPAaTUMOCTH PEAKIINH, YUACTUIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh yYMEHHH COCTABISATh YPAaBHEHHS PEAKIHMA PAa3IUYHBIX THIIOB, IOJHBIE M
COKpaIIéHHbIE YpaBHEHUS pEaKlMii MOHHOTO OOMEHA, YYUTHIBAs YCJIOBHsI, MPU KOTOPBIX ATH PEAKIIUU
UYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUU, MOATBEPKIAIONINEe KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM HWOHBI, NMPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUHN PAaCKpbIBaTh CYLUTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHUMA
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

cOPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTM XUMHYECKOH pEakIuud OT
pa3nuYHBIX (AKTOPOB; XapaKTEp CMEIIECHUsS XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIITHETO
BozneiictBus (mpunnun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeXkKAIHe B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YE€HUs CEPHOM KUCIIOThI, aMMHUaKa, a Takxke cOpMHUPOBAHHOCTh MPEJCTaBICHUN
00 00X HAYYHBIX MPUHITUTIAX U IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTH YMEHUH MPOBOJAUTH BBIUMCICHHSI C UCIIOJIb30BAHUEM MOHSITHS «MaccoBasi 10JIs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEAKIHIX, MACChl BEMIECTBA MU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OAHOIO U3 yYacCTBYIOIIMX B



peaKIMy BEUIeCTB, TEIJIOBOTO 3(QeKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIPEBPALICHNS U COXPAHEHMSI DHEPTUN;

c(OPMHPOBAHHOCTh yMEHHH COOJIONaTh MpaBWiia TOJH30BAHUS XUMHUYECKOM MMOCylol u
1a00paTOpHBIM 000PYIOBaHMEM, a TakKe MpaBuwila OOpALIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMH 110 BBIITOJHEHUIO T1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHUPOBAHHOCTb YMEHHH IUIAHUPOBATh U BBIINOJIHATH XUMUUECKUI SKCIEPUMEHT (pa3iokKeHHUe
IIEPOKCHJA BOAOPOAA B IPUCYTCTBUU KaTalau3aTopa, OIPEIAEICHHUE CpPelIbl pPacTBOPOB BEIIECTB C
IIOMOILbI0 YHMBEPCAJIBHOIO MHAMKATOpPa, BIMSHUE DPA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOH
peaKIyy, peakiui HFOHHOTO OOMEHa, KaueCTBEHHbIC PEaKIMU Ha cynab(aT-, KapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHMsI, pellIeHUe HKCIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «Mertamis» U «Hemeranss») B
COOTBETCTBHH C MpPaBUJIAMU TEXHHKH O€30MACHOCTH MpHU OOpalleHHH C BEHIECTBaMH U Ja00paTOPHBIM
000pyZI0BaHUEM, IPEACTABIATh PE3YNbTaThl XUMHUUECKOr0 IKCIEpUMEHTa B (hopMe 3alucu ypaBHEHUIl
COOTBETCTBYIOLINX PeaKUuil 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

C(OPMHUPOBAHHOCTh ~ YMEHUH  KPUTUYECKM aHAIM3UPOBATh  XMMUYECKYI0  HH(POpPMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHH COOJIIOATh MpPaBUJIa HKOJOTHUECKU LIE€JIECO00pa3HOro MOBEIEHHS B
OBITY M TPYIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3JI0POBBSI M OKPYKAIOWIEH MPUPOTHON
Cpelbl, OCO3HABaTh ONACHOCTH BO3ICHCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEILECTB, IOHUMAs
cmbicn mokazarens IIJIK, moscHAT, Ha mpuMepax cHocoObl YMEHBUICHHS W TPEAOTBPALICHUS HX
BPEIHOI0 BO3JCHCTBYS Ha OPraHU3M Y€JI0BEKa;

JUIs 00YYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsl: YMEHHE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUS BEIIECTB U XUMHUUECKUX SIBJICHUN;

IUIL CHENbIX W CIa0OBHIAIMX OOYYAIOUIMXCS: YMEHHE MCIOIb30BaTh pelbe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (uudpossbie)
n/m | Pa3Ae]IoB nTEM Beero Kourpoubnbie IIpakTnuyeckue 06pA30BATEIBHBIE
NPorpaMmMsbl padoThI padoThI pecypesr
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmet oprannyeckoit
xumun. Teopus cTpoeHUs
11 OpraHUYECKUX 3 0 0
coequHeHuilt A. M.
bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yriaesogopoasbl
21 [Ipenenbubie 5 0 0
YII€BOAOPO/Abl — AJIKaHbI
Henpenenbubie
2.2  yraeBOJOPOIbBI: AJIKEHBI, 6 0 0
AJIKaJMEHbI, aJIKUHbI
23 ApoMaTuueckue 5 0 0
YIJIEBOJIOPOBI
[IpupoiHBIE HICTOYHUKHU
2.4 YII€BOJAOPOAOB U UX 3 1 0
nepepaboTka
Hroro no paszneny 13

Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs

3.1 | Cnuptsl. PeHon 3 0 0
Anbnerunsl. Kap6oHnossie

3.2 | xucnotel. CIIOKHBIE 7 0 1
3¢UpsI

3.3 | YrueBojsl 3 1 0

Hroro o pasneny 13

Pa3znea 4. A3oTconepikanue opraHuyeckue coeIuHeHus

41 AMUHBI. AMHUHOKHCITOTHI. 3 0 0
benkn

Hroro no pasneny 3

Paspnen 5. BeicokoMoOJIeKy A pHbIE COeUHEHUSA

51 [Tnactmaccel. Kayuyku. 5 1 1
Bonoxkna

Hroro no pasneny 2

OBUIEE KOJIMYECTBO 34 3 5

YACOB I10 ITPOTPAMME




11 KUIIACC

HaunmenoBanue
pa3aesioB U TeM
MPOrpaMMbI

n/n

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU

CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U

1.1  Ilepuopuueckas cuctema
XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa

CtpoeHue BelecTna.

1.2
MHuoroo0pasue BemecTB

1.3 XUMHYECKUE PEAKIIUU
Uroro no pazneny

Pasnen 2. Heoprannueckasi xummusi

2.1 Mertaist
2.2 Hemerauisr

CBs3b HCOPraHN4YCCKUX U
OpraHn4€CKuX BCIICCTB

2.3

Uroro no pazneny

Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb
Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

KoanuecTBo yacoB
KonTpoabubie IlpakTuueckue
Bcero
padoThI padoThI
3
4
1 1
13
6 1
9 1 1
2
17
4
4
34 2 3

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

[IpenMeTt opraHuyecKoil XuMuu, €
BO3HUKHOBEHUE, PA3BUTHE U
3HaYCHHE

Teopus cTpoeHHsI OpraHU4YeCKUX
coequuenuit A. M. bytneposa, eé
OCHOBHBI€ MOJIOKEHUS

[IpencraBnenue o knaccuukanum
OpPTraHMYECKHX BEIIECTB.
Homenknarypa (cucrematudeckas)
Y TPUBUAIIbHBIC HA3BAHUS
OpTraHU4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUN Psifl

AJIKCHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIEH —
IpocTelIne npecTaBUTeNn
QJIKEHOB

[IpakTuueckas padbora Ne 1.
«[lomyuenue sTUNIEHA U U3yUEHHE
€ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
meTminOyraguen-1,3. [Tonyuenune
CHHTETUYECKOIO KayuyKa 1
pEe3UHBI

AJKHMHEL: cocTaB B 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKHMA Psi.
AueTuieH — npocTteimumi
MPEJICTABUTENb aJIKHHOB

10

11

Brluucnenust no ypaBHeHUIO
XUMHYECKON peaKIuu
ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

12

I'eneTnyeckas cBs3b
YII€BOI0POAOB, TPUHAIEKAIINX
K pa3JI4HbIM KJ1accaM

13

IIpupoaHbIE HICTOYHUKHI
YIJIEBOJOPOAOB: IIPUPOAHBIN r'a3 U
MONyTHHIE HEQTSAHBIC Ta3bl, HEPTH
U MPOJYKTHI €€ nmepepaboTKu

14

[IpupoaHbIE HCTOUHUKHU
YIJI€BOAOPOAOB: IPUPOAHBIM ra3 u
NOIyTHBIE HEPTSIHBIE ra3bl, HEPTH
U TIPOJIYKTHI €€ repepaboTKu

15

KoHnTtposbHas paboTa mo pa3aeny
«YTIIEeBOIOPOABD)




16

[IpenenbHBIC OTHOATOMHBIC
CHI/IpTI:IZ METAHOJ U 5TAaHOJI.
Bonopoanas cBs3b

17

18

Mertan u 3TaH — OpocTeuime
IIPEJICTABUTENIN AIKAHOB
MHOroaroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJIMLEPUH

19

20

®eHomn: cTpoeHUE MOJIEKYIIBL,
¢du3nveckrue 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHHE
Anpreruasl: GopManbIeTHa U
areTanbAeru. AueToHn

21

OIHOOCHOBHBIE TIPEICITbHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAsI U YKCYCHasI

22

[TpakTuueckast paborta No 2.
«CBolicTBa pacTBOpa YKCyCHOM
KHUCIIOTBI»

23

CTeapI/IHOBaSI K OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT

24

MBpl1a Kak cOJIM BBICIIUX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
JeUCTBHE

25

CrnosxHble 3(hUpsl Kak
MIPOU3BOTHBIE KAPOOHOBBIX
KUCJHOT. ['MapOoJIN3 CI0KHBIX

3¢upoB

26

27

XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

YrieBoasl: cOCTaB,
knaccudukanus. Baxneiime
IIPEACTABUTENMN: TIIFOKO03a,
bpykTO3a, caxaposa

28

29

30

Kpaxmain u niemmonosa kak
MNPUPOIHBIE TTOIUMEPBI
KoHnTtponbHas pabota 1o pazaery
«Kucnopoaconepxarmue
OpPTraHUYeCKHEe COSTUHEHUS
AMUHBI: METUIAMUH ¥ aHWINH

31

AMUHOKHUCIOTHI KaK aM(pOTepHbIS
OpPTaHWYECKHUE COCTUHEHUS, X
OMOJIOTHYECKOE 3HAUYEHUE.
IMenTnaer

32

benku kak npupoHbIe
BBICOKOMOJICKYJIAPHBIC
COEIMHEHUs

33

OCHOBHBIE TTIOHATHUS XUMHU
BBICOKOMOJIEKYIAPHBIX
COECIMHEHNN

34

OCHOBHBIE METOJbI CUHTE3a




BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [1lmacTMaccel,
Kay4dyKH, BOJIOKHA

35

UTOrOBasi KOHTPOJIbHAS paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

35




11 KUIIACC

Ne
n/
1|

Tema ypoka

XUMHUYECKUN DJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(HUTypamus aTOMOB

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOpHEN CTpOeHUs
aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHMHYECKHX 3JICMEHTOB
M UX COeTUHCHUI 11O
rpyIIaM U MEPUOIAM.
3HaueHue
MEePUOINYECKOTO 3aKOHA
M CHCTEMBI XUMUYCCKUX
anemeHTOB JI.H.
MeneneeBa B pa3BUTHH

HayK{

KoanuyecTBo 4acoB

Bcer
0

KoHTpoabHbI
e padoThl

Jlara
[MpakTnyeckn H3Y4YeHH
e padoTsl s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibH
ble pecypcbl

Crpoenue BeniecTsa.
XnMuyeckas CBS3b, €€
BU/JIbI; MEXaHU3MBI
oOpazoBaHUs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsizb

BaneHTHOCTE.
DNEeKTPOOTPULIATETLHOCT
b. CTEIEeHh OKHUCIICHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsATHE O MHCTIEPCHBIX
cucreMax. MictuHHbie u
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas nons
BEIIIECTBA B pACTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCTUHEHUM.
I'eneTnyeckas cBsI3b
HEOPraHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB




10

Knaccudukanms
XMMHYECKHUX PEAKIUH B
HEOPraHWYeCKOu 1
OPraHU4eCKOM XUMHH.
3aKOH COXpaHECHUS
MAacCChl BEIIIECTB; 3aKOH
COXpAaHEHUS U
MIpEBpAaIICHUS YHEPTUU
MPpU XUMUYECKUX
peaKIusx

CKopocTb peakIui.
OObpaTumbie peakilii.
XUMHUYECKOE PAaBHOBECUE

[IpakTuueckas pabora Ne
1. «BnusiHEE pa3IuYHbIX
(haKkTOpOB HA CKOPOCTH
XUMHAYECKON peaKIumy»

11

12

13

DNeKTpOoIUTHYECKas
nucconuanus. [lonstue
0 BOJIOPOJTHOM
nokasareie (pH)
pactBopa. Peakiuun
HMOHHOT'O 0OOMeHa.
I'mpponus opraHn4ecKkux
1 HEOPTaHUYECKUX
BEIICCTB

OKHUCIIUTEIIHLHO-
BOCCTaHOBUTEIIbHbBIC
peakmuu. [lonstue 06
ANEKTPOJIU3E PACILIIABOB
U PacTBOPOB COJIEH
KonTponbhas padota no
pazneny
«Teopernueckre OCHOBBI
XAMUH

14

Mertamnsl, ux
MI0JIOKEHUE B
IIepuonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB
. . Menneneesa u
0COOCHHOCTH CTPOEHUS
atromoB. O0mrue
¢du3nueckue cBoiicTBa
METAJIJIOB

15

CrniaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUN
Al HanpsHKEHUN
METaJJIOB

16

XHUMHUYECKHE CBOMCTBA
BaKHEHUIIINX METAJIOB
(HaTpuii, kanuii,
KaJIbIIMI, MarHui,
ATIOMUHUN) U UX




COCTUHEHUN

17

XUMHYECKHAE CBOMCTBA
XpoMa, MEJU U UX
COETUHEHUN

18

XUMHYECKHAE CBOMCTBA
LIMHKA, jKejie3a U UX
COETUHEHUN

19

20

21

22

23

24

[IpakTrueckas padota No
2. "Pemmenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TemMe
«Mertamnb»"

Hemeramisl, ux
MTOJIOXKEHHUE B
[Iepunonnueckoii cucreme
XUMHUYECKUX DJIEMECHTOB
. . MenueneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

®u3nyecKue CBOKMCTBA
HEMETAIJIOB.
Annorponus
HEeMeTaJUIoB (Ha
puMepe KUCIOPO/Ia,
cepsl, pocdopa u
yriiepoia)
XHUMUYECKUE CBOKCTBA
raJloreHOB, CEPhI U UX
COEAMHEHHI

XnuMHyecKre CBOMCTBA
a3ota, Gocdopa 1 ux
COCIUHCHUI
XUMHYECKHE CBOMCTBA
yTiIepo/ia, KpeMHHS B KIX
COEeIMHEHUI

25

IIpumMeHeHue
BAKHEUIINX HEMETAJIOB
U UX COeOIUHEHUN

26

O06o06meHue u
cUCTEMaTH3aINsI 3HAaHUH
no teMe «HemeTtanmsy.
Breraucnenus 1o
ypaBHEHUSIM
XUMHYECKUX PEAKIUN 1
TEPMOXUMHUYECKHE
pacuEThI

27

[TpakTrueckas padota No
3. «Pemnrenue
AKCIIEPUMEHTAITbHBIX
3a7a4 10 TeMe
"Hemertamsr"»

28

KontponbHas pabota mo




TeMaM «MeTaibl» 1
«HemeTamibs»

Heoprannueckue u
OpPraHUYECKUE KHCIOTHI.

29 Heopranuueckue u
OpraHuYecKue
OCHOBaHHS

AmpotepHbIe
HEOPraHUYECKHE U
OpraHHYECKHe

30 | coenuHeHwus.
I'eneTnyeckas cBsI3b
HEOPraHUYECKHUX 1
OpPraHUYECKUX BEIICCTB

Ponp xumuu B
obecneueHUN
9KOJIOTHYECKOMH,
SHEPreTUYECKON 1
MHIIEBON OC30ITaCHOCTH,
Pa3BUTUU MEAUITUHBI

31

[IpencraBnenus 06
OOIINX HAYYHBIX
MIPUHIIAIIAX
MIPOMBIIIIJIEHHOTO
MOJYYECHUS] BAXKHENIITUX
BEILIECTB

32

Yenosek B Mupe
BEIIECTB U MaTEPHAIOB

33

XuMUA U 310pOBbE
YyesoBeKa

34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 11 xnacce/ Pynsurtuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3naTenbcTBo
«IIpocsenieHne»

» Xumus / Epemun B.B., Ky3ssmenko H.E., Tepenun B.1., JIpoznos A.A., Jlynun B.B.; mox penakuueit
Jlyauna B.B., O6miecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTBIO «/[PODA»; AKiioHepHOE OOIIECTBO
«M3narenscTBO «lIpocBemenune»

* Xumus, 11 kimacc/ MunuenkoB E.E., Xypun A.A., OpxexoBckuii [1.A., OGIIecTBO ¢ OrpaHHYCHHON
otBeTrcTBeHHOCTHIO « O] MHEMO3MHA »

* Xumus, 11 kimace/ Ky3nenosa H.E., JI€éskun A.H., [llaTtanoB M.A., AkioHepHOe 00IIECTBO
«M3narenscTBO «lIpocBemenune»

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlyaun B.B.; non penakiueit
Jlynuna B.B., OGmiecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 11 xknacc/ T'abpuensia O.C., OctpoymoB N.I'., CnagkoB C.A., AKiimoHepHOe 00IIeCTBO
«M3natenbcTBO «IIpocBemnienne»

» Xumus, 11 knacc/ T'abpuensia O.C., O01mecTBo ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemienuey

» Xumus, 10-11 xmacesl/ XKypun A.A., AkuronepHoe obmecTtBo «M3natensctBo «IIpocBemenuey
Xumus. 10 knacc. bazossiii ypoBeHs: yueouuk/O.C.I'abpuensu.-M.: [Ipoda, 2014

METOAUYECKHUE MATEPHAJIBI J1JIs1 YYUTEJISL
Xumus. 10 kiace. ba3ossiii ypoeHs: yueonuk/O.C.I'abpuensa.-M.: [Ipoda, 2014
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» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlyaun B.B.; non penakiueit
Jlynuna B.B., OGmiecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 11 kmacc/ MunuenkoB E.E., XKypun A.A., OpxxekoBckuii [1.A., O0mecTBO ¢ orpaHUYECHHOM
otBeTcTBeHHOCThIO « O] MHEMO3MHA»

» Xumus, 11 xknmace/ Ky3nenoa H.E., JIéskun A.H., [llatanoB M.A., AknnoHepHOE 00IIeCTBO
«M3narenbctBO «lIpocBemenune»

* Xumus, 11 kiacc/ Epemun B.B., Ky3emenko H.E., Jlpoznos A.A., Jlyaun B.B.; nox penakuueit
Jlynuna B.B., OGmiecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenne

* Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB U.I'., Cragkos C.A., AKIIHOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenne

* Xumus, 11 knacc/ I'abpuensa O.C., O61mecTBo ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxrmonepHoe obmiectBo «M3aatenbetBo «IIpocBenienuey

* Xumus, 10-11 knacesl/ XKypun A.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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