


MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XWMHKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanumny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS (enepaibHOi 00pa3oBaTeNbHON MPOrpaMMbI CPEIHEro OOIIero
obpazoBanus (POII COO), mpexacraBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konnenumu mnpenojaBanus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepaliny, pealu3yomuXx OCHOBHbIE 00pa3oBaTelibHbIC
IIpOrpamMMbl, 1 OCHOBHBIX MOJ0KeHUI «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickoit denepanuu Ha
nepuon 10 2025 roga» (Pacnopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MporpaMMmbl MO XUMHUH, K OIpeNeieHHIo OOIeill cTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUs 00yUarOIUXCs CPEeACTBaMU yueOHoro npeamera «Xumus» s 10-11
KJaccoB Ha ©0a30BOM ypOBHE COCTaBWJIM KOHLeNTyaibHele moioxenus @OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH ILeJIel, COJAepKaHUs, pe3yJlbTaToB oOOydeHHs M TpeOOBaHUN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe oOpa3oBaHUE, IMOJy4aeMOE BBITYCKHUKAMHU O0IIe00pa3oBaTeIbHON OpraHu3alny,
SIBIISICTCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPHIAIONIIM ATAIIOM PEATU3aLUuU
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX IEJIOCTHONW CUCTEME
XUMHYECKOr0 00pa3oBaHWsA. DTHU ILIEHHOCTH KAacalOTCSl IMO3HAHUS 3aKOHOB MPHUPOABI, (HOPMUPOBAHUS
MHUPOBO33pEHUSI U OOLIEH KyJabTyphl YEJIOBEKA, @ TaKXKE 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 37I0POBBbI0 M IPHUPOAHON cpene. Peanusyercs xumumyeckoe oOpa3oBaHUE OOydaroIIMXCS Ha
YpOBHE CpenHero oodimiero oOpa3oBaHUsI CPEICTBAMU yueOHOro mpeaMeTa «XUMHUs», COACpKAHHE H
MOCTPOCHHUE KOTOPOTO OIpe/eieHbl B MPOrpaMMe MO XUMHUHU C y4ETOM cClelu(UKH HAYKH XUMHH, €€
3HAUEHUS B MO3HAHUU MPUPOJBI U B MaTEPUAIIbHOMN KU3HU OOIIECTBA, @ TAKXKE C YUETOM OOIIMX LiEleH U
NPUHIUIIOB, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHEero oOmiero oOpa3oBaHUs B
Poccuiickoit @enepanuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyi0 pojb B COBPEMEHHOM
UMBUJIM3AIMM, B CO3JaHUM HOBOM 0a3pl MaTepualbHOM KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALMOHAIBLHOTO HAYYHOI'O MBILIUIEHHS, B CO3JIaHUE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpY’KaloIleM MHUpe Kak O €IUHCTBE MPUPOJBI U YeJIOBeKa, KOTopoe (GOPMHUPYETCS B XUMUHU HA OCHOBE
INOHUMAaHHMS BELECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSA3H MEXAY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU OOJIACTSIMHA TPUMEHEHHSI.

TecHO B3aMMOICHCTBYS C IPYTHMHU €CTECTBEHHBIMH HAyKaMH, XUMHUS CTaJla HEOThEMIIEMOH 4acThIO
MHUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO TPyJa M >KU3HM KaKJOro 4YjeHa OOIIecTBa.
CoBpeMeHHass XHMMHUSI KaK Hayka cO3MJaTeibHas, Kak HayKa BBICOKMX TEXHOJOIMH HalpaBiieHa Ha
pelieHre ri00albHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTrEeTUUYECKOM,
MUIIEBOM, YKOJIOTHYECKOW 0€30MMacCHOCTH U OXPAHBI 3J0POBBS.

B cooTBeTcTBHU ¢ OOIIMMH LEISIMU U TMPUHIMIIAMU CPEIHEro O0Iero o0pa3oBaHUs COAEpIKaHHUe
npeamera «Xumus» (10—11 xnaccel, 6a30BbIi ypOBEHb U3yUSHHSI) OPHEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarOmuXcsi, HEOOXOIUMYIO UM JUIsI BEIPAOOTKH MHPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, MPOJOJKEHHs OOpa3oBaHHs B Pa3iIMUHBIX
001aCTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocTtaBisiomuMu npeamera «XuUMHs SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«O01mas 1 HeopraHu4YecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOI HayKH: cCTeMa 3HAHUI [0 HEOPraHUYECKON XMMHHU (C BKIOYEHHEM 3HAHUHM W3 o0IIed XUMUHN)
U opraHmdyeckoil xumuu. @DOpMHUpOBaHME JAaHHOW CUCTEMbl 3HAHMW MPH HM3YYCHUU IIpeIMeTa
o0ecreyrBaeT BO3MOXXHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUM XUMUHU.



CtpykTypa conepkanus KypcoB — «Opranuueckas XuMus» U «O0111ast 1 HeopraHu4ecKasi XUuMUs»
chopMHupoBaHa B IMporpamMMme IO XMMHHM Ha OCHOBE CHUCTEMHOTO MOJX0Aa K HM3Y4YEHHIO y4eOHOTro
Mmarepuaia M O0OyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUM Ha OINpeneIEHHBIX
TEOPETHYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YpPOBHE
KJIACCUYECKOM TEOPHUM CTPOEHHUS OPTaHMYECKUX COCAMHEHUM, a TAK)KE€ Ha YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX IPEACTABIECHUN O CTpOeHMM BellecTB. CBeleHuss 00 M3ydyaeMbIX B Kypce BELIECTBAX
JIAIOTCA B Pa3BUTHH — OT YIJIEBOJOPOJOB IO CIOXKHBIX OMOJOIMYECKH aKTUBHBIX coeAMHEHMH. B kypce
OpraHMYECKON XHMMHUHU TOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro
o0pa3oBaHMs NEepPBOHAYAIIbHbBIE MPEJCTABICHUS O XUMUYECKON CBSI3U, KJIACCHU(PUKAIMOHHBIX MPU3HAKaX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUECKOHN peakLnu.

[Tox HOBBIM YTJIOM 3peHHS B IpeaMeTe «XUMHUs» 0a30BOI0 YPOBHS pacCMAaTPHUBAETCS U3YUECHHBIN
Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus TEOPETHUECKU MaTepuail U (PaKTOJIOTHUYECKHE CBEICHUS O
BEIIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B "acTHOCTH, B Kypce «OOIasi U HeopraHuyeckass XUMHsD)
o0yyarolmuMcsl IPEJOCTABIAETCS BO3MOKHOCTh OCO3HaTh 3HAYEHHME IEPUOJUYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX M METOJOJIOIMUECKUX MO3MIMM, IIy0ke IOHATh HCTOPUUYECKOE W3MEHEHHE
GbyHKIIHI 3TOr0 3aKOHa — 0T 00001IAIOIIEH 10 OOBSICHSIOMIEH U IPOTHOZUPYIOLIEH.

Enunas cucremMa 3HaHMM O BaKHEHMIIMX BEIIECTBAX, UX COCTAaBEe, CTPOCHUH, CBOICTBAaX M
IPUMEHEHUH, a TaKXE€ O XHWMUYECKUX PEaKLUMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKAHUS
nononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpKaHUsl, UMEIOIUMU KYJIbTYpPOJIOTHYECKUN U
OPUKIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aHMMOCBA3M XHMHHU C JAPYTUMH
HayKaMH{, pacCKpbIBAlOT €€ poJib B I[03HABAaTEIbHON UM MPAKTUYECKOW JESITENIbHOCTU YEJIOBEKA,
CIOCOOCTBYIOT BOCHHTAHHUIO YB)KCHHSI K IPOLECCY TBOpYECTBA B 0OOJACTH TEOPUU M TPAKTUUECKUX
IPUJIOKEHUN XMMUH, TOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIIECTBEHHO U JINYHOCTHO 3HAUMMBIX
npo0iieMax, CBA3aHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIMBATh MH(QOpPMALMIO U TPUMEHATH €€ Jid
MOMNOJIHEHUS 3HAHUW, PEIICHUS! HHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIIbHBIX MCCIIEI0BATEIbCKUX 3a/1a4. B
LIEJIOM CoJiepKaHue Y4eOHOro mpeaMera «XHMHS» JAHHOTO YPOBHS H3Yy4YEHHs] OPHUEHTHPOBAHO Ha
dopMupoBaHHue y 00YyYaroUIMXCs MHUPOBO33PEHUYECKOM OCHOBBI JJI MOHMMAaHMS (PUIOCODCKUX HACH,
TaKUX KaK: MaTepuaibHOE E€IUHCTBO HEOPraHMYECKOro W OpraHM4ecKoro MHpa, OOYyCIOBIEHHOCTb
CBOICTB BEILIECTB X COCTAaBOM M CTPOCHHUEM, II03HABAEMOCTh ITPUPOAHBIX ABJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUU MeXy HOBBIMH (DaKTaMU M TEOPETUUYECKHMH IMPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHU B PELIEHUHM SKOJOTMYECKHX MpoOieM, a Takxke MpoliemM cOepekeHUs 3HEepreTUYeCcKUX
PECYpCOB, ChIpbs, CO3/1aHNS HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B mnnane pemieHus 3amad BOCHHUTAHMSI, Pa3BUTHS W COLMAIH3AIUN OOYYArOIIMXCS TPUHATHIE
IpOrpaMMOMl 1O XHMMHHM TOAXOABl K ONPEHCIICHUIO COAEpXKaHUS W IOCTPOEHUS IpeaMera
pelycMaTpuBaoT (HOpMHUPOBAHHE YHUBEPCAJIbHBIX y4eOHBIX NEHCTBHUI, MMeEIUX 0a30Bo€ 3HAUYECHUE
JUISL pa3iMYHbIX BUJOB JESATENLHOCTH: pEIIeHUs MpodiieM, IoKUCcKa, aHainu3a U 00paboTku uHpopMaluu,
HEOOXOIUMBIX JUIsI TMPUOOPETEHUsl OIbITa NPAKTUUYECKOM W MCCIeI0oBaTeIbCKON JEATeNbHOCTH,
3aHMMAIOILEN BaKHOE MECTO B IO3HAHUM XUMUH.

B mpaktuke mpenojaBaHus XUMHUHM KaK Ha YPOBHE OCHOBHOIO 00Iero oopazoBaHus, Tak U Ha
YpOBHE CpeaHero oluiero odpazoBaHusi, NMPU OMNPEICICHUU COAEpPKATeIbHON XapaKTepUCTUKH Lenen
U3Y4EHUs TIpeAMETa HallpaBJICHHUEM IIE€PBOCTEIIEHHOM 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCA
¢dopMHpOBaHHE OCHOB XMMHUYECKOW HAyKH KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON
JESTEIbHOCTH YelloBeKa U KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKON TOUKH
3peHus TaKOM MOAXO0/1 K OMPEENICHHUIO LIelel N3yUeHHUs TPeIMETa SBJSETCS BIIOJIHE OMPAaBIaHHbIM.

CornacHo JaHHOW TOYKE 3pPEHHsS TIaBHBIMHU IIENIIMU W3YYCHHUS MpeaMera «XuMHUs» Ha 0a30BOM
ypoBHe (10 =11 xJ1.) ssBRSITOTCSA:

e (QopmMupoBaHHE CHUCTEMBbI XMMHUYECKUX 3HAHUN KaK Ba)KHEHINEH COCTABISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MUpa, B OCHOBE KOTOPOW JIeKAT KIIIOYEBBIC MOHATHS, (DYHIaMEHTAIbHBIC
3aKOHBI U TEOPUH XMMHUH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U TOHMMAHUE CYLIIHOCTH JTOCTYIHBIX



0000meHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHEH WX pa3BUTHA H
CTaHOBJICHU A,

e (opMupoBaHHWE U pa3BUTHE TPEACTABICHUI O HAYYHBIX METOAAX IIO3HAHUS BEIIECTB U
XUMHUYECKHX pPEaKUuil, HEOOXOAUMBIX JUI MPUOOPETEHUS] YMEHHH OpPHEHTHUPOBATHCS B MHPE
BCIICCTB H XHUMHUYCCKUX HBJ’ICHHﬁ, HMCIOUX MECTO B MpUPOAC, B HpaKTquCKOfI u
NIOBCETHEBHOM KH3HU;

® Pa3BUTHC yMeHHfI n CHOCOGOB ACATCIIbHOCTH, CBA3aHHBIX C HaGJIIOI[eHI/IeM u O6’b$ICH€HI/IeM
XMMHYECKOTO 3KCIIEPUMEHTA, COOJII0IEHIEM MPaBHi O€30MaCHOTO OOPAIECHHS C BEIIECTBAMH.

Hapsny c stum, conmepkaTenbHas XapaKTEpUCTHKa LelNed W 3aJad W3YyYeHHUs IpenMeTa B
nporpamme 1o XMMHHU YTOYHCHA W CKOPPCKTHpPOBaHa B COOTBCTCTBHMHM C HOBBIMU HNPHUOPUTCTAMU B
cuUcTeMe cpeaHero obOmero obOpazoBanus. CerojHs B TPENOAABAHWMM XUMHU B OOJBINCH CTENEHU
OTHAETCA TPENNOYTeHHE NPAKTHYECKOM KOMIIOHEHTE COJepXaHUs OOydeHHs, OPHEHTHPOBAHHOH Ha
HOATOTOBKY BBITYCKHUKA 00I1e00pa3oBaTebHONW OpraHU3alliy, BIAJCIONIEr0 HE HAaOOpOM 3HAHUIL, a
(GYHKIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHSMHU aKTUBHOTO TMOJYYECHHUs 3HAHUU H
IMPUMCHCHUA UX B peam,Hoﬁ JKU3HU I PCIICHUA IMTPAKTUYCCKUX 3aaa4d.

B cBsi31 ¢ 3TUM NpU U3Y4EHHH NpeaAMeTa «XUMHUSD) JOMHHUPYIOIEe 3HaUeHHE IPUOOPETAIOT TaKue
eI U 3a/1a9H, KaK:

agantanus oOydaroluXcsl K YCJIOBUSM JMHAMMYHO pa3BUBAIOIIErocs Mupa, (OpMHUpOBaHHE
WUHTEJUIEKTYaJbHO  pPA3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSATENIFHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIMsX, CBA3aHHBIX
C BEIIECTBAMH U UX IIPUMEHECHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCA KIIIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETCHIIUI), HMEIOUINX
YHUBCPCAJIbHOC 3HAYCHUC JIA pa3JINYHBbIX BUAOB ACATCIBHOCTH: PCIICHUA HpO6JIeM, IIOMCKa, a"Haiu3a u
00paboTku MH(pOpMaNKU, HEOOXOJUMBIX Ul MPHOOPETEHHS OIbITA NEATEILHOCTH, KOTOpas 3aHMMAaeT
Ba)XHOE MECTO B INO3HAHWU XMMHH, a TaKXKe U1 OLEHKU C MO3UILUI HKOJOTHYECKO 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB Ha OPTaHU3M YeI0BEKa U MPUPOIHYIO CPELY;

Pa3sBUTHUC TIO03HABATCIIBHBIX MWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIOCOOHOCTEHN
00y4aroIuXxcsi: ClIOCOOHOCTH CAMOCTOSITENIFHO MPHOOpETaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSMH, UCIOIb30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU Ul TIOMCKa
U aHaJin3a yueOHOU U Hay4YHO-TIOMYJISIPHOM MHPOpMALlMM XUMUYECKOTO COJIEp/KaHus;

dbopMHUpOBaHHE M pPA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPble OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IUTAHUPOBAHUHU U MPOBEJICHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcsi YOeKAEHHOCTH B T'yMAaHHCTUYECKOM HANpaBIEHHOCTH XMMHH, €€
Ba)KHOM pojin B PCIICHHUU rI100aIbLHBIX Hp06J'IeM pallMOHAJIBHOI'0 MPUPOAO0IOJIb30BaHUSA, ITOIIOJHCHUA
SHEPreTUYEeCKUX PpEeCypcoB M COXPAaHEHHs IPHPOJHOTO PABHOBECHS, OCO3HAHMA HEOOXOAUMOCTH
OepeKHOr0 OTHOLIEHHS K PUPOZE U CBOEMY 3/10pOBBIO, a TAK)KE MPUOOPETEHUS OIbITAa HCIIOJIb30BAHMS
IMMOJIYYCHHBIX 3HAaHUH AJId TMPUHATUA TPAMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMU
SIBJICHUSIMU.

B yueOHoM 1utane cpegHero oOmiero o0pazoBaHMs MpeaMeT «XUMHs» 0a30BOr0 YPOBHS BXOJHUT B
COCTaB npeaMeTHO# obnactu «EcTecTBeHHO-HAyYHBIE TPEIMETHI».

OO0miee YnCIIO 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpEIHET0 OOIIEero
oOpa3oBanus, cocrasisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kitacce — 34 yaca (1
gac B HEJICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMHUHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KI1aCCOB OPTraHMUECKUX BEILIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEILECTB MPU HArpEeBaHUU (IIaBJIeHHE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXACHNUE B IPUPOJIE, MOTyUCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U TIOJIMMEPU3alluN ), OJTydeHHe U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
IPOCTEUIINNA MPeICTaBUTENb AIKHHOB: COCTaB, CTPOeHUE, (PU3NYecKre U XUMUYECKHEe CBOICTBa
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHUE M NpPUMEHEHue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOOB. [IpuponHbIil ra3 u momnyTHble He(TAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib 1 MPOIYKTHI €ro NepepadoTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu clIUpToB. JleiicTBre MeTaHOIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBobl: cocTaB, KiIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B TMPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOou3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPONU3, JCHATypaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB UM UX MPEBpAIlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSI 4YEpEe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemecTB B OopraHu3me, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOUHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MOJIeNIed KPUCTAUNIMUECKUX PEImETOK, HAOIIOJIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. Ilomoxkenue HemeramioB B Ilepuonuueckoi CHUCTEME XUMHUYECKHUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpuUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leppuogudeckoil cucteMe XMMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XWUMHUYECKHE CBOWCTBA BAXKHEUIINX METAJUIOB (HATPUHM, KaJWi, KaJabIlMd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTauibl U CIUIaBbl», OOpa3loB HEMETAJIOB, PEIICHHE SKCIEPUMEHTATIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérel Maccel BemiecTBa WiIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPaBHJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENApaTros,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kijaccupukanus, MEepUOAMYHOCTb,  HAONIOJIEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKUE BEJIMYMHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
poTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType JHYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, NPUCYIIMMU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JICATEIIBHOCTH B COOTBETCTBHH C TYMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM y4eOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBUl 0€30MacHOro OOpallleHusi ¢ BEIeCTBAaMHM B OBITY, ITOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATUS BPEAHBIX HpPUBBIUEK (YHOTpeOJEeHUs aJIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATILHOM CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEJIOBEKA, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0BaHKEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyUeOHBIC ACUCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JINYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIAOB W (OpPM TMpencTaBleHUs, KPUTHYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalLiel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTH4ecKue) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJIe AMANIOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHM TP  BBIIIOJIHEHUM XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTTIACOBAHUS MTO3UIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JACUCTBUN NPU BHIOJHEHUHM YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUNW MPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIA O0BEM, YIJIEPOAHBIH  CKeJeT,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNI OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3rOTaBIUBATh MOJEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB MO0 HX COCTaBy WU CTPOEHUIO K OINpeAeNEéHHOMY KJaccy/Tpymie COoeInHEHUN
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIHMLEPUH, (eHoN, (OopMaibAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TJUICPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIJIIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA MM MPOIYKTa PEAKIHMUA IO W3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIONB3YEMbIX B XHMUU TP M3YYEHUU BEIIECTB M XUMHUECKUX SBICHUN
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHJIa MOJIb30BaHUS XUMHUECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIIEeCTBAaMM M JIAOOPATOPHBIM 000OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPHUTHYECKH aHAIM3HPOBATH XMUMHUYECKYIO HH(OPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTWYECKH IIeJIeCO00Pa3HOTro
MOBEJICHUS B OBITY M TPYIOBOH IEATETHHOCTH B IENSIX COXPAHEHHs CBOETO 370POBbS M
OKpY’Kalolie MPUPOJTHON Cpebl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHUS HA JKUBBIC OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BelIeCTB, MOHMMAs cMbica mnokasatens [IJK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHHS Kypca «OOm@as W HEOpraHHYecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIOMICH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NpPaKTHYECKHX 3afad M JKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrArOLINe
HOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, OJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAS, METAIMYEeCKas, BOJOPOIHAsA),
KpUCTANTMYECKas  pemeérTKa, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMMHYECKOW  pEaKkUuH, XHUMHUYEeCKO€ paBHOBECHE); TEOPHH M  3aKOHBI  (Teopus
JNIEKTPOJIUTUYECKOW AMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHYECKHX
peaKIysx), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWUS,
Jexaliue B OCHOBE IIOHMMAaHMs TNPUUYMHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U O€301MacCHOM HCIOJIb30BAHUU
BOXHEHIIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTepHBIE MPU3HAKHU MMOHITHH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MpEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI) CHUMBOJHKY ISl COCTaBIICHUS
dopMynT BemIeCTB W ypaBHEHHMH XHWMHUYECKHX pPEaKIUH, CHUCTEeMaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
YIJIEKUCTIBIA Ta3, aMMUakK, rameéHas U3BeCcTh, HETaléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEIEISATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEIIETKH KOHKPETHOIO
BelIeCTBa (aTOMHas, MOJICKYJSIpHas, WOHHAas, MeTajTM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETaJLIbI, OKCHIbI, OCHOBAaHUS, KHCIIOTHI, aM(pOTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbhIBaTh CMBICH TMepuoaudeckoro 3akoHa J[. .
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XUMHUECKUX Ay1eMeHToB Jl. U.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, IOJHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOIO OallaHca 3TUX PeaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XWMHYECKHE IPOLECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yYMEHUIl TPOBOAWUTH BBIYMCICHUS C MCIIOJIB30BAaHUEM MOHSITHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 0OpAIIEHUH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAaTh XUMHYECKYIO HH(OpMAIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIe MPUPOJIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsE 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSi: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anucu XxuMuaeckux Gpopmyir.
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AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
IIPOCTEHIINN TPEICTABUTEND aJIKUHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTD
apeHOB

I'enernueckas CBSA3b yIi€BOAOPOIOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:
MIPUPOHBII ra3 U NOMYyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
IIpuponHbIe HICTOYHUKH YTIIEBOAOPOOB:
MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ POAYKTHI €€ epepaboTKu
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[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap60HOBbIX
KHUCJIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

XKupsr: runponus, npuMeHeHue,
OMoJIOTNYecKast POJIb KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxkueiimme npencTaBuTeNn: IIII0K03a,
¢bpyxTO3a, caxaposa

Kpaxman u 1emuiosno3a Kak mpupoHbIe
MOJIUMEPHI

Kontponbnas paboTta mo pazaeny
«Kucnopozacoaepxariye opraHuaecKne
COCIMHEHUS

AMWHBI: METHJIAMUH ¥ aHWIINH
AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpraHUYecKue COeTMHEHHs, UX
Ouosiornyeckoe 3HaueHue. [lentuab
benku xak npupoaHsie
BBICOKOMOJICKYIISIPHBIE COSTMHEHUS
OcCHOBHbBIE OHATHS XUMHUU

BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

OcHoBHBIC MCTOABI CHHTC3a



BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypen

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS 1
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.

Crenenn okucieHusa. Bentectsa

MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO

CTpOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI. 1
MaccoBas 1071 BEIIecTBa B pacTBOpe
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX PEAKLMIX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTAaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB
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CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH B MX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHs HEMETAIIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COCTMHECHUI

XUMHUYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COE€IMHEHUI

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110
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Tteme «Hemeramiery. Beruncinenus no
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"HemeTasl"»

KontposnbHas padoTa mo TeMaM «MeTauibi»
u «Hemeramib»

HeOpraHI/IquKI/Ie H OPraHu4CCKHUEC KHCIIOThI.
HeOpraHI/IquKI/Ie H OPraHu4CCKHNEC OCHOBAHHA

AM@oTepHbIE HEOPTAHUYECKUE 1
OpraHuvecKue coeuHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYCCKUX
BEIIIECTB

Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

IIpencraBnenus o0 0OIMX HAYYHBIX
MPUHITUIAX TIPOMBIIUICHHOTO OTYYSHHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MHPEC BCIIECCTB U MATCPUAJTIOB

XHMHS U 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






