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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa 1o XMMHMHM Ha YPOBHE CpelHEro oOmero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanmu B Poccuiickoit ®deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHON 00pa3oBaTENbHON MPOTPaMMBI CPETHETO OOIIETO
obpazoBanus (DOII COO), npencrabieHHbx B DenepasbHOM TrOCYIapCTBEHHOM 00pa3oBaTelIbHOM
crangapte COOQO, ¢ yuérom KoHuenuuu npernosaBaus yueOHOTo peamera « XuMush» B 00pa3oBaTelIbHbIX
opraam3anusax Poccuiickoit Denepary, peanu3yrOIIUX OCHOBHBIE 00pa30BaTENbHBIC MPOTPAMMBI, U
OCHOBHBIX NoJI0’keHui «CTpareruu pa3sutus BocnuTtanus B Poccuiickoit denepanun Ha nepuon 1o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MporpaMMbl [0 XHMHUH, K ONpEAETICHUI0 O0LIeil crpareruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHsI 00YUYAIOMIUXCSI CPENICTBAMH yU4eOHOTO mpeameTa « Xumust» st 10-11
KJJacCOB Ha 0a30BOM ypOBHE COCTaBWIM KoOHIentyaibHble mnonoxeHnus OIroC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1IeJIei, conxepkaHMsl, pe3yJbTaToB OOy4deHHs U TpeOOBaHUI K YpPOBHIO
IIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHe, IMOIYYaeMOe BBITYCKHHKaMU O0IIe00pa3oBaTeNbHON OpraHU3aluy,
ABJIIETCS HEOTHEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXUT 3aBEpLIAIOIIMM ATAIlOM pean3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJIOCTHON cHCTeMe
XMMHUYECKOro 00pa3oBaHUS. OTH LIEHHOCTH KacaroTcs IO3HAHMs 3aKOHOB IPUPOAbI, (pOPMHUPOBAHUS
MHUPOBO33pEHHUSI U OOIIeH KyJIbTyphl YEIOBEKA, a TaKkKe 3KOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO U IPUPOAHOH cpefie. Peannsyerca xummuueckoe o0pazoBaHue 00ydyaronmxcs Ha ypoBHE
cpeaHero oo1ero oopazoBaHus CpeACTBaMU y4eOHOro nmpeaMera « XUMHs», COJIepKaHue U MOCTPOeHHUE
KOTOPOT'O OIpeJesieHbl B MpOrpaMMe Mo XUMHM € y4€TOM CHeuu(UKH HAyKM XUMMH, €€ 3HAYCHHs B
MO3HAHUM MPUPOJIBI U B MAaTEpUaIbHON XKU3HU OOIIECTBA, a TAKXKE C YU4ETOM OOLIUX Lele U MPUHIUIIOB,
XapaKTEepU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CpelHero obmiero obpasoBaHust B Poccuiickoii
denepanuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT ocoOyr pojb B COBPEMEHHOM
[IMBWJIM3AIIMH, B CO3JaHUM HOBOM 0a3bl MarepuaibHOW KyJabTypbl. OHa BHOCHT CBOW BKJIaa B
dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, B CO3JIaHUE IEJOCTHOTO MpeACTaBleHuss 00
OKpY’KalolleM MUpPEe Kak O €IUHCTBE MPUPOJBI M YellIOBeKa, KOTopoe (GOpMHUPYETCs B XUMUHU Ha OCHOBE
NOHMMAaHHUS BEILIECTBEHHOIO COCTaBa OKPYXAIOIIET0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU IPUMEHEHHSI.

TecHO B3aMMOAEHUCTBYS C IPYTUMU €CTECTBEHHBIMH HayKaMH, XHUMHUS CTajla HEOThEMIIEMOI YacThIO
MHUPOBOH KYJBTYphl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOTO TPyAa U JKU3HU Ka)XJ0ro ujeHa oOuiecTa.

COBpCMCHHaﬂ XHUMHA KaK HayKa CO3UJATCIIbHAA, KaK HayKa BBICOKHUX TEXHOJIOTUH HalTpaBJICHA Ha pCHICHUC



r7100aNnbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MHIIEBOH,
HKOJIOTHUECKOM O€30MaCHOCTH U OXPaHBbI 37J0POBBSI.

B cootBercTBUU ¢ OOMIMMH LIENSIMU U IPUHLUIIAMU CPEHEro oOuiero oopa3oBaHus CoAepKaHHE
npeamera « Xumusa» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUYEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIEKYJIbTYPHYIO MOATOTOBKY OOYYarOMIMXCsl, HEOOXOUMYIO UM JUIsl BRIPAOOTKH MHPOBO33PEHUCCKHUX
OpPUEHTHUPOB, YCIIEIIHOIO BKJIIOYEHMS B XKU3Hb COLMyMa, MPOJOJIKEHUS 00pa3oBaHUs B Pa3IMYHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsiroliuMu  ipeaMeTa «XUMHsD SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas XUMHsD U
«OO0u1as u HeopraHM4eckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HAYKH: CHCTEMa 3HAHUI 110 HEOPraHUIECKOW XUMUU (C BKIIFOUEHUEM 3HAHUH U3 00IIeH XUMUN) U
opraHuyeckoil xumuu. @opMupoBaHue JAHHON CUCTEMbI 3HaHUU MIPU U3YyUYEHUU IpeaMeTa 00ecreunBaeT
BO3MOXXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIIeCTB Ha OCHOBE OOIINX MOHSITHIA, 3aKOHOB M TEOPHIA
XUMUH.

Crpykrypa coaepkanusi KypcoB — «Oprannyeckast XuMus» 1 «OO011ast 1 HeoOpraHu4YecKass XUMUSDH»
chopMHpoBaHa B IporpaMMe [0 XMMUHU Ha OCHOBE CUCTEMHOT0 I10/1X0/1a K U3yUEHUI0 yueOHOro MaTepuana
u 0OyCIIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OMpPENelIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHMY4e€CKOM XMMHH BEUIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUUYECKOM
TEOpUHU CTPOEHUSI OPraHUYECKHX COEIMHEHUH, a TaKKE Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX
IpeJICTaBICHUN O CTpOeHUH BemlecTB. CBeeHus 00 N3ydaeMbIX B Kypce BEIIECTBAX JAl0TCS B Pa3BUTUU —
OT YTIJIEBOAOPOAOB 0 CIOXKHBIX OMOJIOTMUECKH aKTMBHBIX COEIUHEHUI. B Kypce opraHndeckoil XumMuu
HOJy4aloT pa3BUTHE CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs NEpBOHAYaIbHbIE
IPEJICTABICHUS O XMMHUECKOHN CBS3HU, KIacCU(UKAIIMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX CTPOECHMSI, 0 XUMUYECKON PEaKIUH.

[Tox HOBBIM YTJIOM 3peHHs B ITpeIMeTe « XUMHUs» 0a30BOr0 YPOBHS pacCMaTpUBaeTCs U3yUSHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKHM Marepuan U (DaKTOJIOTMYECKHUE CBEICHUS O
BElIeCTBaX M XMMHUYECKOH peakuuu. Tak, B "acTHOCTH, B Kypce «OO1as U HeopraHudeckass XUMHUsD)
0o0y4JaromuMcsi TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HA4YEHHE IEPUOJUYECKOr0 3aKOHa C
00IIETEOPETUYECKUX U METOI0JIOTUYECKUX MO3UIMMN, TITy0Ke MOHATh UCTOPUYECKOE N3MEHEHHE (YHKIUI
9TOrO 3aKOHA — OT 0000MIaoIIei 10 00BACHSIOMIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWUK O BaXHEWIIMX BEIIECTBAaX, HMX COCTAaBE, CTPOCHUH, CBOWMCTBAX U
NPUMEHEHHUH, a TaKXE O XHMHUYECKUX pEeaKUUsiX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAepKaHusl, UMEIOIMMU KYJIBTYpPOJIOTHYECKUIN U
MPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMUH C JPYTUMH HAYKaMU,
pPacKpbIBalOT €€ poJib B IO3HABATENBHONM U MPAKTUYECKOM JEesTeNbHOCTH YEeJIOBEeKa, CIHOCOOCTBYIOT

BOCIIMTAHUIO YBaXEHHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUI XUMUH,



MOMOTAIOT BBIMMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOiieMax,
CBSI3aHHBIX C XUMHEH, KpUTHUECKHA OCMBICIIUBATH HHPOPMAIIUIO U TIPUMEHSITh €€ IJIs IIONOJTHEHUS 3HAHUH,
peIlIeHUs] WHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 331a4. B 1menom copepxanue
yueOHOro mnpeamera «XUMHsD JAHHOTO YPOBHS M3y4Y€HHUS OPHEHTUPOBAHO Ha (QOpMHpOBaHUE Y
00y4JaromUXCcsi MHPOBO33PEHUYECKON OCHOBBI JUIsi MOHUMaHHS (QUIOCOPCKUX HIeH, TaKux Kak:
MaTepuaIbHOE EIUHCTBO HEOPTAHUUYECKOTO U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIICCTB
WX COCTaBOM U CTPOCHHEM, MO3HABAEMOCTh MPHUPOJHBIX SBICHUN MyTEM SKCICPUMEHTA M PEIICHUs
IPOTUBOPEUMIT MEXTy HOBBIMHU (DaKTaMU U TEOPETUUECKUMU MPEINOChUIKAMH, OCO3HAHUE POJIM XUMHUH B
pEIIEHUU 3KOJOTHYECKHX Mpo0jeM, a Takke MpolsieM cOepekeHUs IHEPreTHUECKUX PECYPCOB, ChIPbS,
CO3/IaHHS HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mnane permieHus 3amad BOCIUTAHHS, PA3BUTHS W COLMAIHM3AIUMN OOYYArOIIMXCS TPHUHSTHIC
OporpaMMoOil MO XMMHUHM TIOAXOABbl K OMNPEICIICHUI0 COJACpXKAaHUS U TMOCTPOSHUS IpeamMera
pelycMaTpuBaoT POPMUPOBAHUE YHUBEPCATIHHBIX YUEOHBIX ACHCTBUN, UMEIOIUX 0a30BOE 3HAUCHUE IS
Pa3IUYHBIX BHJIOB ACSITEIBLHOCTU: PEIICHUs MpoOJieM, TMOWCKa, aHauu3a U o0paboTku WHOpMAaIuH,
HEOOXOJUMBIX I TPHOOPETEHUS OIbITa MPAKTUYCCKOM W HCCIIECIOBATCIbCKONW  JCSTCIbHOCTH,
3aHMMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke npenoaaBaHus XMMUW KaK Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, TaKk U Ha YPOBHE
cpeaHero oomiero oopa3oBaHus, IPU ONMPEACICHUN COJCPKATEIBHON XapaKTEPUCTUKU IeJIeH U3yUeHHS
IpeIMeTa HalpaBJICHHEM MTEPBOCTEIICHHOW 3HAYMMOCTH TPATUITUOHHO TIPU3HAETCS (DOPMHUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaKk 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTHUECKOHN JAeITeTbHOCTH YelTOBEKa
U KaKk OJHOTO U3 KOMIIOHEHTOB MHUPOBOHN KyIbTypbl. C METOJUYECKOW TOUKH 3PEHHS TAKOH MOAXOJ K
OTIPE/ICIICHUIO TEJICH N3YUYCHHUS MTPEIMETa SBIISECTCS BIIOJTHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMHU IICJISIMH W3YYCHHS TMpeaMeTa « XUMHUs» Ha 0a30BOM
ypoBHe (10 =11 x71.) siBRISItOTCSA:

e (GOpMHPOBAHHME CUCTEMbl XMMHUYECKUX 3HAHUN KaK BaXHEHIIEH COCTABISIONICH E€CTECTBEHHO-
HAyYHOW KapTUHBI MUpa, B OCHOBE KOTOPOW JIGKAT KJIIOYEBBIC MOHATHS, (DyHIaAMEHTaILHBIC
3aKOHBI M TCOPUH XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE M IOHUMAHKE CYIITHOCTH JTOCTYITHBIX
0000MIeHNHT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HUCTOpHUEH WX pa3BUTHI U
CTaHOBIICHUS;

e (QopmupoBaHHWE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAX T[IO3HAHUS BEIIECTB W
XUMHUYECKHX pPEaKIHi, HEOOXOJUMBIX NJsl MPUOOPETeHHs] YMEHUI OPHEHTUPOBATHCS B MHUPE
BEICCTB U XMMHYCCKHUX SBJICHHIA, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUICCKON W TTOBCETHEBHOM
JKU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U OOBSICHEHHEM

XUMHYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM TIPABUIT 0€30ITaCHOTO OOpAIEHUs C BEIIECTBAMH.



Hapsany c atum, copeprkaTtesibHas XapaKTEpPUCTHKA LENIel U 3a7a4 U3YUYEHUS MIPeIMETa B Iporpamme
Mo XMMHUH YTOYHCHA U CKOPPCKTHPOBAHA B COOTBCTCTBUH C HOBBIMU NPHUOPUTECTAMHU B CUCTCMEC CPCAHCTO
obmero obpa3oBanusi. CerofHs B MPENoJaBaHUU XMMHUH B OOJIBIIEH CTENEHU OTAAETCS MpeNnoYTeHHE
NPAaKTHYECKON KOMIIOHEHTE COJEpXaHUS OOydYeHHs, OPHEHTHPOBAHHOW Ha ITOATOTOBKY BBITYCKHHKA
0011e00pa3oBaTeIbHOM  OpraHU3allK, BIAACIOIIEIO0 HE HAa0OpPOM 3HaHMH, a (YHKIMOHAIHHON
T'paMOTHOCTBIO, TO €CTb criocobamMu U YMCHUAMU AKTHBHOTO ITOJYUYCHUA 3HAHUU U IMPUMCHCHUA UX B
peaﬂBHOﬁ JKU3HU OJ1d pCHICHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM IIpU U3Y4YEHUH NpeaAMeTa « XUMHSD) JOMHUHUPYIOIIEe 3HaUeHIE IPUOOPETAIOT TaKnue
eI U 3a/1a9H, KaK:

ajanTtanysg oOy4arolMXcsd K YCJIOBUSM JTUHAMHUYHO pa3BUBAIOUIETOCS MHpa, (HOPMHUpPOBAHHE
UHTEJUIEKTyallbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  camM00Opa3OBaHUIO,  COTPYJHHYECTBY,
CaMOCTOSATEIILHOMY NPHHSATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX KM3HEHHBIX CUTYAIIHsX, CBI3aHHBIX C
BEILIECTBAMH U MX NPHUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCA KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIHI), HMEIOLIUX
YHHUBCPCAJIbHOC 3HAYCHUC IJIA pa3JIMYHBIX BUJOB ACATCIBbHOCTH: PCIICHUA HpO6JIeM, IIOMCKa, a”Haiu3a "u
00paboTku MH(pOpMANKU, HEOOXOIUMBIX Ul MPHOOPETEHHS OIBITA JESITEIbHOCTH, KOTOpas 3aHUMAET
BO)XHOE MECTO B IMO3HAHWU XHMHH, a TAaKXe JUIS OLCHKH C TO3UIMH SKOJOTMYECKOi 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB HA OPTaHU3M YeJI0BEKa U MPUPOIHYIO CPELy;

Pa3sBUTHUC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEN
00yyaromuxcs: ClOCOOHOCTH CAaMOCTOSITENILHO MPHUOOpETaTh HOBbIE 3HAHUS 110 XMMUU B COOTBETCTBHUH C
AKHU3HEHHBIMU MOTPEOHOCTAMH, UCIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS TTIOMCKa
U aHaJIn3a yueOHOW U HayYHO-NIOMYJISIPHON HHPOpPMALIMK XUMHUYECKOTO CO/IEP KAHNUS;

dbopMHUpOBaHHE M pPA3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhle OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, MPH
IUTAaHUPOBAHUHU U NPOBEJCHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4YaroIUXcs YOSKIEHHOCTH B T'yYMAaHMCTUYECKOM HANpPaBIEHHOCTH XUMMH, €€
Ba)KHOM pojin B PCIICHHUU rI100aIbLHBIX HpO6J’I€M paluOHAJIbHOI'0 MPUPOJO0IIOJIb30BaHUSA, ITOIIOJIHCHUSA
SHEPreTUYEeCKUX PpECypcoB M COXPAaHEHHUsS TPHPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH
OepeKHOr0 OTHOLIEHHS K IPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHsI OIbITa UCTIOIb30BaHUS
MMOJIYYCHHBIX 3HAaHUH AJId NPUHATUA TPaMOTHBIX peIHeHI/Ifl B CUTyalusaX, CBA3AHHBIX C XUMHWYCCKUMU
SIBJICHUSIMU.

B yueOHoMm 1utane cpegHero oOrmiero o0pazoBaHus MpeaMeT « XuMus» 0a30BOr0 YPOBHS BXOJUT B

COoCTaB HpCﬂMCTHOﬁ obiactu ((ECTCCTBCHHO-Hay‘{HLIe MMpEaAMCTBD).



OO01ee 4uCIIO 4acoB, OTBEAEHHBIX U U3yYCHHUsT XUMHUHU, HA 0a30BOM ypOBHE CPEIHEro OOIIero
oOpa3oBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepento), B 11 kmacce — 34 yaca (1 gac

B HEJIEIIO).

COJEP)KXAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpenmeTr opraHn4eckod XMMHHU: €€ BOSHMKHOBEHHE, PA3BUTHE U 3HAYEHUE B IIOJIyYEHHU HOBBIX
BELIECTB U MarepuasioB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. BytnepoBa, €€ oCHOBHBIE
nonoxenus. CTpyKTypHbIe (OpPMYIIbl OpPraHMYECKUX BEIIeCTB. | oMoorusi, n3omepusi. XuMHUECKasi CBS3b
B OPraHMYECKUX COCAMHEHMSX — OJVUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBiaenne o KiacCUpHUKALMKU OpraHWYECKUX BellecTB. HoMmeHkiaTypa oOpraHMuecKux
COEIMHEHUI (cucTemMaTHueckas) W TpUBHAIbHBbIE Ha3BaHUs BaXXHEHMILMX MpEACTaBUTENECH Ki1accoB
OpPraHUYECKHUX BELIECTB.

DKcIepUMeHTabHbIE METO/Ibl N3YUEHUS BEIIECTB U UX MPEBPALCHU: 03HAKOMJIEHHE ¢ 00pa3aMu
OpraHMYECKUX BELIECTB U MaTepuagaMu Ha UX OCHOBE, MOJIEIIUPOBAHUE MOJIEKYJI OPIraHUYECKUX BEILECTB,
HAOJIIOJIEHUE U OINMCaHWE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpU
HarpeBaHuu (TUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJTKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUH psf. MeTaH U 3TaH — NpoCcTENIINe IPEACTaBUTENN
aJIKaHOB: (PM3UYECKNE U XUMUYECKHE CBOMCTBA (PEaKMy 3aMELLIEHUS U TOPEHUS ), HAXOKICHHUE B IPUPOJIE,
MIOJIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psaA. OTUIEH M MpONUJIEH — MpocTeiiune
NpPEJCTaBUTENIN ~ AJIKEHOB: (U3UYECKHE UM XUMHYECKHME CBOWCTBA (peakUMW THIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIIEHUS U MOJIMMEPHU3aLliN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u merundyraauen-1,3: crpoeHue, BaKHEHIINE XUMUYECKHUE CBOMCTBA
(peaxuust monumepu3anun). [lonydeHue CHHTETUYECKOTO KaydyKa U pE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHsI, FOMOJIOTHUECKUH psAl. ALETHIEH — MpocTeHIuit
IpEJICTaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHE, (U3NYECKMEe W XUMHYECKHE CBOMCTBAa (peakuuu

TUAPHUPOBAHUA, TAJIOTCHUPOBAHUA, TUApaTalun, l"OpeHI/ISI), IMOJIYUCHHUEC U ITIPUMCECHCHUC.



Apenbl. bensom: cocraB, cTpoeHue, (Qu3MUECKHE U XHMHYECKHE CBOWMCTBA (peaKiuu
raJJOTeHUPOBAHUS U HUTPOBAHMS), TIOIyUYEHUE U IPUMEHEHHE. 101yo1: cocmas, cmpoenue, usuieckue u
Xumuueckue ceoucmea (peakyuu 2anio2eHuposanus U HUMPOBAHUsS), NOJYYeHUue U NpuMeHeHue.
TokcuuHOCTBh apeHOB. ['eHeTHueCcKas CBS3b MEXKIY YIVIEBOAOPOJIAMH, MPUHANICKAIUMHU K PA3INYHBIM
KJIACCaM.

[TpupoaHbIe HCTOYHUKH YTIIeBOA0PO10B. [Ipupoaublii ra3 u nomytHeie HedTsaHbIe ra3sl. HedTs 1 eé
npoucxoxaenue. Criocodbl nepepaboTku HeTH: MeperoHka, KPeKUHT (TEPMUYECKHMA, KaTaTUTUYECKHIA),
nuposu3. IIpoaykTel nepepaboTku HedTH, UX NPUMEHEHHE B IMPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOAYKTHI €ro NepepaboTKy.

OKCHepUMEHTAJIbHBIE METO/bl U3YUEHHUS BELUIECTB U UX MPEBPAILEHUI: 03HAKOMJIEHUE C 00pa3LiamMu
IUIaCTMAcC, KaydyyKoB M pe3uHbl, Koiutekumn «Hedts» u  «Yromp», MoaenupoBaHHE MOJEKYI

YIIIEBOAOPOAOB U TaJIOTCHOIIPOU3BOJHBIX, IMPOBCACHUC MIPAKTUUYECKOM Da6OTBIZ MMOJIYyYCHHEC DTHUJICHA U

U3y4YeHHE ero CBOMCTB.

Pacuérnble 3agaun.

Brruncienusi mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIU NPOJYKTOB PEaKIUn).

Kucaopoacoaep:xamue oprannyeckue coelMHeHUs

[IpenenbHbIE OHOATOMHBIE CIIUPTBHI. METaHON M ATaHOJI: CTpOeHUe, pU3nueckue U XUMHYECKHE
CBOWCTBA (peakuuu C AaKTUBHBIMH MeTajllaMH, TaJOT€HOBOAOPOAAMH, TOpEHHE), HpPHUMEHEHHE.
BonoponHsie cBA3M MeXay MOJIEKYJIaMu CIUPTOB. J[elicTBHE METAHOJIA ¥ OTAHOJIA HA OPTaHU3M UYEJIOBEKA.

MHoOroaTOMHbIE CHUPTHI. DTHIECHIJIMKOIb M TJIMLEPHH: CTPOCHUE, (PU3NYECKHUE M XUMHYECKHE
CBOICTBa (B3aUMOJIEHCTBUE CO IIEJIOYHBIMM METAJUIAMM, KAaue€CTBEHHAs peaklys Ha MHOIO0ATOMHbIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMenenue riunepruHa U STUICHIJINKOIIS.

@eHou: CTpOEHHE MOJIEKYNbl, (U3UYEeCKHe W XHMMHUYecKHe cBoiicTBa. TOKCHMYHOCTH (heHoa.
[Ipumenenue denona.

Anpaeruapl U kemonwvl. DopManbAeTu, alueTalbJIerul: CTpoeHHe, (HU3NUECKhe U XUMHUYECKHE
CBOWCTBA (PEaKIIMK OKHCIICHNUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIUH), TIOTY4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOThI. MypaBbUHASI U YKCYCHAs! KUCIIOTBI: CTPOEHHUE,
dusnyeckue U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIMeE Ui Kilacca KUCIOT, peakius dTepuuKaium),
noJjrydyeHue u npumMeHeHune. CTeapuHoBasi ¥ 0JIEMHOBAsI KUCIIOTHI KaK IPEICTaBUTEIH BBICIINX KapOOHOBBIX
KHCIIOT. MblJ1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEe ACHCTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApPOIN3 CIOXKHBIX 3GUPOB. KUpHI.

I'mnponus xupoB. [Ipumenenune xupoB. bruosornueckas posb )KUPOB.



YrneBoapl: cocTaB, KiaccHu(UKaus YrieBOAOB (MOHO-, AW- WM mojucaxapunbl). [moko3a —
NPOCTEUIINKA MOHOCAaXapHa: 0COOEHHOCTH CTPOCHHS MOJEKYJbl, (M3MUECKUE U XMMHUYECKHE CBOHCTBA
(B3ammopetictBue ¢ ruapokcuaom memu(ll), oxucrmenume ammuadHsiM pactBopoM okcuaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKACHUE B IMPHUPOJE, MPUMEHEHUE, OMOIOrHYecKas poJib.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman wu nemnono3a Kak mnpupoiHsle nonumepbl. CTpoeHue Kpaxmajla M LEJUIIOJIO03BI.
du3nyUecKre U XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKLIUs C HOJIOM).

DKCrepuMEHTAIbHBIE METO/Ibl U3yUEHHUs BEUIECTB U WX MPEBpAIllEHUI: IPOBEACHNE, HAOII0ICHUE U
ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX
CcupTOB (OKHUCIEHHE 3TaHoja okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMO/ICHCTBUE TIIMIIEPUHA
¢ rugpokcunom wmeau(ll)), ampnernnoB (okucieHME aMMHUA4YHBIM pacTBOpoM okcuaa cepeodpa(l) u
ruapokcuaoM meau(ll), B3aumMopaeiicTBUe Kpaxmaia ¢ HOJIOM), NMPOBEACHUE NPAKTHYCCKON padOTHI:
CBOICTBa pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Brruncienusi mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00b&Ma, KOIUYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UM MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI KakK am(oTepHble OpraHuveckue coequHeHus. DHU3HYecKue W XUMHUYECKHUE
CBOICTBa aMUHOKHUCIIOT (Ha IpUMepe TTUIMHa). bruonornueckoe 3HaueHne aMHUHOKHUCIOT. [lenTuabt.

benku kak mpuUpoHBIE BHICOKOMOJIEKYISIpHBIE coequHeHus. [lepBudHasi, BTOpUYHasi U TPEeTUUHAS
CTPYKTypa OelKoB. XUMHUUECKHE CBOMCTBA OEIKOB: THAPOJIH3, IEHATYpAIlHsl, KAYeCTBEHHBIC PEaKIIUU Ha
OenKu.

DKCTepUMEHTAIbHBIE METOJIbI U3yUEHHUsI BEIIECTB U UX MPEBpAIICHUI: HAOMIOIEeHHE U OMUCAHHE
JEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYypalys OEJIKOB MPU HArpeBaHUH, IBETHBIE PEAKIIMU OEITKOB.

BbICOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OCHOBHBIE TIOHSTHSI XUMHH BHICOKOMOJIEKYJISIPHBIX COSAMHEHUI: MOHOMED, TIOJIMMED, CTPYKTYPHOE
3BEHO, CTENEHb [OJMMEPU3ALUU, CpEeaHsIs MoJeKylsipHas Macca. OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN — MOJIMMEPH3AITUs U MOJTUKOHICHCAIIHSL.

DKcrepruMeHTATbHBIE METOIbI M3YYEHUS BEIIECTB U MX NPEBPAICHHIA: 03HAKOMIJICHHE ¢ 00pa3amMu
NPUPOHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexIpeaMeTHbIE CBS3H.

Peanu3zanuss MEXNpeAMETHBIX CBs3eM MpH HM3YYeHHH opraHudeckod xumuu B 10 Kimacce
OCYIIIECTBIISIETCST Yepe3 MCIOIh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSATHHA, TaK W TOHITHH,

ABJIAIOMIUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMETOB €CTCCTBECHHO-HAYYHOI'0 NHUKJIA.



OO01mure ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHUE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHs, aHATIH3,
CHHTC3, KJIaCCI/I(l)I/IKaL[I/IH, NepuoOaANIHOCTD, HaGHIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOJICIITUPOBAHUC.

dusuka: Marepus, SHEPrus, Macca, aroM, ODJICKTPOH, MOJEKyJia, JHEPreTHYECKHH YpOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3WYECKHE BEIMYMHBI U CIUHUIIBI HX
U3MEpEHUs.

Buonorus: kierka, opranusM, 6unocgepa, 0OMeH BEIIeCTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHYECKH
AKTUBHEIC BellecTBa (OeIKH, YIIIeBOIbL, JKUPBI, PEPMEHTHI).

[eorpacdust: MUHEpaIIbl, TOPHBIE IOPO/IbI, OJIE3HBIE UCKOITAEMbIE, TOILIUBO, PECYPCHI.

TexHoyOrUs: NHIIEBBIE NPOAYKTH, OCHOBBI PALIOHATGHOIO IUTAHMS, MOIOIIME CPEICTBa,

JICKAPCTBCHHBIC U KOCMCTHYCCKUC IPCriapaThl, MATCPUAJIbI U3 UICKYCCTBCHHBIX 1 CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernuyeckne 0CHOBbI XMMHH

XuMu4eckuil s1eMeHT. AToM. SIipo aToma, U30TOMbl. DIIEKTPOHHAS 000JI0UKa. DHEPreTU4YecKue
YPOBHH, TIOAYPOBHH. ATOMHBIE OpOUTANIH, S-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeIeIeHuUs 3JICKTPOHOB
M0 OPOUTANISIM B aTOMAaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYpaIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuoauueckas cucrema xumuuyeckux snemeHToB [[. 1. Menneneesa.
CBs13b IeproANYECKOro 3akoHa u [lepronnueckoit cucteMbl xuMuueckux annemeHToB []. 1. Menneneesa ¢
COBPEMEHHOU TeOoprel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB
1 00pa3yeMbIX UMM TTPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIINAM U MEePUoIaM. 3HaUYECHUE TTEPUOINIECKOTO
3aKOHa B Pa3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMHUYECKasi CBsI3b. BUbI XUMUYECKON CBS3U (KOBAJIEHTHAS HEMOJSPHAS U
MOJISIpHAs, HWOHHAs, MeTajuinyeckas). MexaHu3smMbl 0Opa3oBaHMsI KOBAJIEHTHONW XWUMHUYECKOW CBSI3U
(oOMeHHBIN W JOHOPHO-AKIENTOPHBIN). BomopomHas cBs3b. BaneHTHOCTH. DIIEKTPOOTPUIIATETEHOCTD.
Crenensb okucneHus. MIoHbl: KaTHOHBI M AHUOHBI.

BeniectBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSTHCTBA COCTAaBa BEILIECTBA.
THUIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEMIETKH.

[TonsiTne 0 nucnepcHbIX cuctemax. ICTUHHBIE U KOJUTOMAHBIE pacTBOpbl. MaccoBasi 10715 BEIIeCTBA
B pacTBOpE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HoMeHkiaTypa HeOpraHMYeCKHX BEIIECTB.

I'enernueckas cB3b HCOPraHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.



Xumnueckas peakuus. Kimaccupukanuss XaMHUECKUX peakiiii B HEOPraHWIECKOH 1 OpraHuuecKou
XUMHUHU. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHUSI U MPEBPALLECHUS YHEPTUN TIPU XUMHUECKUX
peakumsX.

CkopocThb peakiinu, €€ 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTHMble peakliui. XUMHUYECKOe
paBHOBecHe. DaKTOPBI, BIUSIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [llarense.

OnexTponuTtnyeckas nuccoruanus. CuinbHble U ciaaldbie 1eKTpoiauThl. Cpea BOIHBIX PacTBOPOB
BEILECTB: KUCJIAsl, HEUTpasbHas, LICII0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HMX IPEBpAICHH: EeMOHCTpalus TaOuil
«llepuonuyeckas cucrema xuMuueckux oduieMeHtoB JI. WM. Menneneea», H3ydeHHE MoJeleH
KPUCTAIIMYECKUX PEIIETOK, HAOMIOJEHUE U ONMCAHHUE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznmokeHue MEpOKCHIA BOJAOpPOJAa B MPHUCYTCTBUU KaTajau3aTopa, ONpPEIEIeHHUE Cpelbl pPacTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCAJIBHOTO MHIUKATOpPA, pEaKlIUd HOHHOTO OOMEHa), MpPOBEICHHE
PaKTUYECKOH paboThl «BiusiHre pa3nudHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKOM PEaKIHm.

Pacuérnble 3anaum.

PacuéTpl 10 ypaBHEHHSIM XUMHYECKUX PEAKIIHMil, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI, PACUETHI
C UCIOJIb30BAHUEM MTOHATHUS «MACCOBAasi A0JIsl BELLIECTBAY.

Heopranuveckasi Xumus

Hemerannsl. [Tonoxenne nemeraiuioB B Ilepronnueckoi cucteMe XUMUYECKHX 3jieMeHToB Jl. U.
MeHnnieneeBa U 0COOEHHOCTH CTpOEHHUS aToMoB. (DU3MYECKHE CBOWCTBA HEMETAIOB. AJIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pocopa U yrieposa).

XUMHYECKHE CBOMCTBA BaXXHEHIITNX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa, yriaepona u
KPEMHHUSI) U UX COCIMHEHUN (OKCUJIOB, KUCIOPOACOIEPKAIINUX KUCIOT, BOJIOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnel. [lomoxenne MeraiuioB B Ilepuoanueckon cucreMe XuMHuueckKux anemeHtos . .
MenneneeBa. OCOOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0UYEeK aToMOB MeTayuioB. O0mme dusndeckue
cBoMcTBa MeTa/uI0B. CIuIaBbl METAIJIOB. DNEKTPOXUMHUUYECKHUH psAJl HATPSHKEHUH METaJIOB.

XVUMUYECKHE CBOMCTBA BaXKHEUIINX METAIIOB (HATpUM, KalWW, KaNblIUWA, MAarHUM, aTlOMUHUMH,
LIUHK, XPOM, XKEJI€30, MEJIb) U UX COCIUHEHUH.

O61ue criocoOb! MoayyeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M HUX IPEBpPALICHUN: W3Y4YEHUE KOJUIEKIIMU
«Mertamibel U CIUIaBbl», 00pa3I[0OB HEMETAIJIOB, PEIICHHE YKCIEPUMEHTANbHBIX 3ajlad, HaONIOJIeHUE U
OMHCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THIPOKCHA AaTIOMUHUS C
pacTBOpaMu KUCIIOT U LIeI0Yel, KaueCTBEHHbIE PEaKIIMH Ha KaTHOHBI METAJLIOB).

PacuérHble 3agayn.



Pacuérel Macchl BemiecTBa WM 00bEMa Ira30B M0 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIMU BEILIECTB, pacy€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKLUH, €CIIM OJHO U3 BEUIECTB UMEET IIPUMECH.

XHuMHA U KU3Hb

Posib Xxumun B 00ecrie4eHnH SKOJIOTUIECKOM, YHEPTeTHUECKOM U MUIIEBOM O€30MTaCHOCTH, Pa3BUTUH
MeauuuHbL. [IoHATHE 0 HAyYHBIX METOJAX ITO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[lpencraBiaenus o0 OOIMMX HAYYHBIX HPUHIUIAX [POMBIIUICHHOTO TOJXYYEeHHUS Ba)KHEHIINX
BELICCTB.

YenoBek B MHMpEe BEIIECTB W MATE€pHAJIOB:. BAXHEHUININME CTPOUTEIbHBIE MaTEpHUAabI,
KOHCTPYKLMOHHBIE ~MaTepuasbl, KpacKu, CTEKJIO, KepaMuKa, Marepuanbl Uil DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpPraHMYECKUEe U MUHEpaJIbHbIE y100pEHUS.

XyMHS U 3[0pOBbE YEJIOBEKA: IIPABWJIA MCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpPENaparoB, NpaBUia
0€30I1aCHOT0 MCI0JIb30BaHUS IIPENapaToB ObITOBOM XUMHU B IOBCEAHEBHOM KU3HMU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexxnpeaMeTHBIX CBsI3€H MpU U3y4eHUHU oOuiel U HeopraHudeckoi xumuu B 11 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSITHH,
ABJIAIOIUXCS] CHCTEMHBIMHU U1l OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHITHS: HAYYHBIH (PaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIHU3, CHHTE3,
KJIacCU(pUKaLs, IepUOAUYHOCTD, HAOIIOCHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, SIBIICHUE.

®dusuka: wmarepus, DHHEPrus, Macca, aroM, OJJEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKHI YPOBEHb, BEIIECTBO, TENI0, 00BbEM, arperaTHOE COCTOSIHUE
BellecTBa, (PU3NUYECKHE BETUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BElIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE IOPO/IbI, TOJIE3HBIE HCKOTIaeMBbIe, TOIUINBO, PECYPCHI.

TexHONmorus:: XUMHYECKasl IPOMBIIIJIEHHOCTb, METAJUIYpPIHs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuasoB, CEIbCKOXO3SHCTBEHHOE IMPOU3BOJCTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (apMalleBTHUYeCcKas
IIPOMBILUIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IIPENaparoB, IPOU3BOIACTBO KOHCTPYKIIMOHHBIX

MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOTPAMMBI 10 XMMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yibTaTaM OCBOEHHUS OOYHYAIOUIMMHUCS IMPOrpaMm
cpeaHero ooOmero o0pa3oBaHMs (JMYHOCTHBIM, METAaNmpeIMETHBIM M TpeaMeTHbIM). HayuHo-
METOAMYECKOH OCHOBOHM Ul Pa3pabOTKU IJIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS IMPOIPAaMM CPEIHEro
o01iero o0pa3oBaHusl SABIAETCS CUCTEMHO-ESITEIbHOCTHBIM MTOIXO.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOAX0AOM B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTaTOB
OCBOCHMA TpeaMeTa «XUMHs» Ha ypPOBHE CpPEAHEro OOIIero oOpa3oBaHMs BBIIEIEHBI CIEIYIOLINE
COCTaBJIAIOLINE:

OCO3HaHHE OOYyYarOIIMMUCS POCCUHCKOM TIpa)kIaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEICHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX [IEHHOCTEH
U UCTOPUYECKUX TPATUIMHA 6a30BOI HAyKH XUMMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00YYaIOIINUXCsSl PYKOBOJCTBOBATHCS B CBOEH JESATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, IPUCYIIIUMHU LEIOCTHON CUCTEME XMMHUECKOr0 00pa3oBaHMUs;

HAJIMYME MPABOCO3HAHUS JKOJIOTMYECKOH KYJIBTYPHl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOHTH
KU3HEHHBIE [IIAHBI.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHMs NpeAMeTa «XHMHsS» JOCTUTAIOTCS B €IMHCTBE Y4eOHOW M
BOCIIMTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COLUOKYJIbTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM W HJ€ajaMH POCCUHCKOIO TIpa’kJaHCKOTO OOIecTBa, MPUHATHIMU B
o0miecTBe HOpMaMHM M TPaBWIAMU TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU IpOLIECCAM CaMOIO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH O0YUaIOIIUXCSL.

JInuHOCTHBIE pE3yNIbTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPakaroT CHOPMUPOBAHHOCTH OINbBITA
MO3HABATEJIbHON M MPAKTUYECKOM NeATeIbHOCTH O0yYarolUXCsl M0 peaqu3alyy MPUHATHIX B 0OIIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHUS 00YyYarOIKUMUCS CBOMX KOHCTUTYLMOHHBIX ITPaB M 00513aHHOCTEN, YBaKEHUS K 3aKOHY U
IIPABOIOPAIKY;

IIPEJICTaBJICHNS] O COLUAIBHBIX HOPMAaX M MPaBUiIaxX MEKINYHOCTHBIX OTHOLIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JAEATEIbHOCTH PU CO3/IaHUH YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbl JPYTHX IpH
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

ONEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTEYECTBEHHOH XHUMHUH,



YBOXCHHSI K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTHDKEHHUS HAyKH €CTh Pe3yibTaT [JIMTEINbHBIX HAOMIOAEHUI, KPOMOTIUBBIX
JKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTHKOB;

MHTEpeca U MO3HaBaTeJIbHBIX MOTHBOB B MOJYUYEHUHU M MOCJIEIYIOIIEeM aHaiu3e WHGOpMaluu O
NEePEOBBIX TOCTUKEHUAX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLEHUBATh CUTYyallMM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U TPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAThH CBOE MIOBEJIEHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3ULINN HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS LIEHHOCTE! 3/J0pOBOTO U OE30MacHOr0 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOITIO/IEHHSI TIPaBIJI OE30MaCHOTO OOpAIIeHUs! C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW KHU3HU U B
TPYIOBOU JESITEbHOCTH;

MOHUMAHUS IIEHHOCTH MPaBWJI WHAUBHIYAIbHOTO U KOJIJIEKTUBHOTO OE€30MAacHOrO MOBEJICHUS B
CUTYaLUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI MTOCIIEICTBUI M HEMPUATHUS BPEIHBIX MTPHUBBIYEK (YIIOTPEOICHHS aIKOT OIS, HAPKOTHKOB,
KypeHHsl);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIE0OBATEIbCKON JESATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOMN M IPYTHUX BUJAX EATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Yy4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COIMAIBHON HAMPABICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJbI);

MHTEpeca K MPAaKTUUYECKOMY HM3YyUEHHUIO MpoQeccuil pa3inyHOro pojia, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXEHHUS K TPY]Ly, TIOJSIM TPYyia U pe3ybTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIyaJbHOW TpaeKTOpuu oOpa3zoBaHus, Oymyieit
npodeccun U peaau3aluud COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11€JI€CO00Pa3HOro OTHOILIEHHS K IPUPOE, KaK MICTOYHUKY CYIIECTBOBAHHUS )KU3HU HA

3emie;



NOHMMAaHMU TJ00AJBPHOTO XapakTepa SKOJOTWYECKHX MpoOJieM, BIMSHUS HSKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEbL;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJb30BAHUSA JOCTHKEHMM XUMMU JUIi pPELICHHUs BOIIPOCOB
paLMOHaIBHOIO IPUPOJOIIOIB30BaHNUS;

AKTUBHOTO HENPHUATHUS JNEHUCTBUM, IMPUHOCALIUX BpPEI OKpPYXKAIOLEH NPUPOAHOU Cpele, YMEHHMs
IIPOrHO3MPOBATh HEOJArONPUSTHBIE HKOJIOTMYECKUE IOCIEACTBUS NPEIIPUHUMAEMbIX JEHCTBUN U
[IpeI0TBpallaTh UX;

HaJIM4YUs Pa3BUTOIO HKOJIOTHYECKOTO MBIIIICHMS, SKOJOTHYECKON KYJIBbTYPBI, OIIBITA JEATEIBHOCTH
JKOJIOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCA HMMH B II03HABAaTEIIbHOM,
KOMMYHHMKATUBHOW U COLIMAJILHOM IPAKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO IIPOTUBOCTOSATh UJ1€0JIOTUN
xemoooumu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMHPOBAHHOCTU MHUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
¥ OOILECTBEHHOM MPAKTUKH;

NOHMMAaHHS CHeNU()UKA XUMHUH KaK HAyKH, OCO3HaHUsS €€ poiu B (POPMHUPOBAHUN PAIIIOHAIEHOTO
HAYYHOI'O MBIIUICHUS, CO3JAHUU LIEJIOCTHOIO MPEICTaBICHUS 00 OKPYXAalolleM MHUpE KaK O €JUHCTBE
IOPUPOJBl U YEJOBEKA, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH IMPOoOJIeM COXpaHEHHs
IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTHM XHUMHUHU JUJIi COBPEMEHHOM LMBWIM3AaLMU: B €€
IYMaHHCTUYECKOIH HAaIpaBJIeHHOCTH M BaXKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepUaAIbHOW KYJIBTYPHI,
pelIeHNH TJI00aIbHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBON U 3KOJOTMYEeCKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00E€CIIEYEHUH YCIOBHUH YCIEIIHOTO
TpyJa 1 SKOJOTHYeCKU KOM(OPTHOM KU3HH KaXKJIOTO YJIeHa OOLIEeCTBa;

€CTECTBEHHO-HAy4YHOU TPAMOTHOCTH: IIOHUMAaHHUs CYILIHOCTU METOJOB IIO3HAHHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydyaeMble 3HAHMS JUISl aHaiu3a U OOBSCHEHMS
SBJICHUN OKPY>KAIOILIEr0 MUPAa U MPOUCXOASAIIMX B HEM H3MEHEHHMM, yMEHMs Jenarth 0O0OCHOBAHHBIE
3aKJIIOYEHHS Ha OCHOBE HAayYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHUSA s pelieHus npolsieM B
peaIbHBIX KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U HCCIIEOBATENBCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOPa30BaHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHHUH M0 XMMUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax MpoPpecCuOHaATbHON AESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI



MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS yYeOHOro mpeaMmeTa «XHMHsS» Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHus BKIFOYAIOT:

3HauUMMbICe I (OPMUPOBAHHUS  MHPOBO33PCHHSI  OOYYAIOUIMXCS  MEXIUCIHUILTMHAPHEIC
(MeXnpeaIMeTHbIe) OOIICHAYYHBIE TMOHATHS, OTPAXKAIOUINE IEeJIOCTHOCTh HAYyYHOW KApTUHBI MUpa U
crenupuKy METOAO0B MTO3HAHUS, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIIMII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yYHUBEpCaJIbHbIC Yy4eOHBIC JEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYISITHBHBIC),
oOecnieunBaromue GopMUpoBaHHE (YHKIIMOHAIBHOW TPAMOTHOCTH M COLMAJIBHOW KOMIICTCHIIUU
o0y4aromuxcs;

CIIOCOOHOCTH 00YYAIOIIMXCS UCITOJIB30BATh OCBOSHHBIC MK IUCIIUILIMHAPHBIE, MUPOBO33PEHYCCKHEC
3HAHUS U YHUBEPCATBbHBIC YUCOHBIC ICHCTBUS B TIO3HABATEILHON U COIIMAIILHOM MTPAKTHKE.

MertanpeaqMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMUA  y4eOHBIMU
NI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U AKTYaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBAaTh;

OTIPEICNIATh IENU ACSITeNbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHs, COOTHOCHUTH
pe3yNbTaThl JEATEIBHOCTH C TOCTABICHHBIMU IENSIMU;

UCIIOJTb30BATh TPH OCBOCHHUH 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISATh XapaKTePHBIC
MPU3HAKW TIOHATHH W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOB30BATh COOTBETCTBYIOIINE TOHATHUS JIJIS
00BSICHEHUS OTJENBHBIX ()aKTOB U SBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKAIIMY BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, ICAYKTHBHBIC, TIO AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBACMBIX SBJICHHUSX, (OPMYJIUPOBATH BBIBOJBI H
3aKIJIFOUYCHUS;

MPUMEHSTh B TPOIECCe IMO3HAHUS, UCTIOIb3yEMbIe B XMMHH CHMBOJUYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBBIBATh MOJCIBHBIC TPEJICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) JJIEMEHTAa, XMMHYCCKas
dbopMyIna, ypaBHEHHE XUMHUECKON PEaKINi — MPU PEIIeHUH yIeOHBIX TO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHX PEAKIIHM.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBUS:

BJIaACTb OCHOBAMU MCTOJIOB HAYUYHOT'O MMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;



(dbopMyIMpOBaTH LENU U 33Ja4d MCCIIEAOBAHMS, UCIIOIB30BaTh IMOCTABJICHHBIE H CAMOCTOSTEIHHO
chOopMyIMpOBAaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHWS U OCHOBBI Uil (HOPMHUPOBAHMS
TUIIOTE3BI 10 IPOBEPKE IPABUIIBHOCTH BbICKA3bIBAEMbIX CYXKACHUM;

BJIaJICTh HABBIKAMH CAMOCTOSTEJIHOIO IIJITAHUPOBAHUS Y IIPOBE/ICHUS YYEHUYECKUX HKCIIEPUMEHTOB,
COBEpLIEHCTBOBATh YMEHHs HaOII0JaTh 3a XOAOM IIpOIecca, CAMOCTOATEIbHO IPOrHO3UPOBATh €ro
pesynbTar, (opMyaHpoBaTh OOOOIIEHHMS W BBIBOABI OTHOCHUTENBHO JOCTOBEPHOCTH pPE3YyJIbTaTOB
WCCJICJIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHOK padoTe;

npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIIEN0BATEIbCKOW M MPOEKTHOM NEeATEIbHOCTH, HPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB pEIlEeHUs NPAaKTUYECKUX 3a7ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHHUS.

3) padora ¢ nunpopmaumeii:

OpPUEHTUPOBAThCSI B pa3IMYHBIX HMCTOUYHUKAX HH(OpManuu (Hay4yHO-NOMYyJIsIpHasl JUTepaTypa
XMMHUYECKOT'O COJIepKaHUs, CIpaBOYHbIE TIOCOOUs, pecypcehbl MIHTepHeTa), aHaIu3upoBaTh UH(OPMAIIHIO
pa3IUYHbIX BUAOB M (OpPM NPEICTaBICHUS, KPUTHUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTH 3aIPOCH] M MPUMEHATh Pa3IMYHbIe METOJIbI IIPU MOMCKE U 0TOOpe MH(pOpMalUY,
HE0O0XOIMMOM JJIs BBIIIOJHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOr0 TUIIa;

npuoOpeTaT OMBIT  HCIOJNB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMANbHYIO (POpMY IpeCcTaBiIeHNs HH(POpMaLUU (CXeMBbl, TpapuKH,
JarpaMMbl, TaOJIULbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KayeCTBE CPEACTBA IpU paboTe ¢ XUMHUYECKOW HH(pOpMalMein:
OPUMEHATh MEXNpeaMeTHbIe ((U3Mueckue W MaTeMaTH4eCKHe) 3HAaKU U CHUMBOJBI, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgiaieHHe YHMBePCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BONPOCHI IO CYIIECTBY O0OCYXJaeMOH TeMbl B XOJA€ JUANOra W/WIM JIUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHUTENIBHO BBIOJHEHMS MPEATI0KEHHOM
3a]a4u;

BBICTYNIaTh C TpE3EeHTalUell pe3yibTaTOB IO3HABATENbHOM JI€ATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU BBIOJHEHUU XHUMHUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKON pabOoThI MO UCCIIEAOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, pealu3alui y4eOHOro mpoeKTa
U (OpMYJIHPOBATH BBIBOJIBI IO pe3yJbTaTaM MPOBENEHHBIX MCCIEJOBAHUIN MYTEM COTIIACOBAHMS MTO3UIIUI
B X0Jie 00CyX/1eHHs 1 0OMeHa MHEHUSIMHU.

OgiaieHHe YHHBEPCAJbLHBIMHU PEryaISTHBHBIMH 1€ CTBUSIMU:



CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATENIBHYIO EATENbHOCTD, OIPEAEIISS
e 11eNu U 3a]1a4i, KOHTPOJIUPOBATh U 10 MEpe HEOOXOMMOCTH KOPPEKTUPOBATH IPEJIaraeMblii alrTOPUTM
NEHCTBUI MpHU BHIMOJIHEHUH YYeOHBIX U MCCIEAOBATEIbCKUX 3a/1a4, BIOUpaTh Haubosee 3(pPeKTUBHBIM
Croco0 UX peieHust ¢ yuéTOM MOyYeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEAKIIUIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH AEATSIbHOCTH Ha OCHOBE CaMOaHa/In3a U CAaMOOIICHKH.

INNPEAMETHBIE PE3YJIbTATbBI

10 KUIACC

[IpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTpaXaroT:

c(OpPMHUPOBAHHOCTB ITPEJICTABICHUHI O XMMUYECKOM COCTaBIISAIOLIEH €CTECTBEHHO-HAyYHOU KapTHHbI
MHpa, POJIM XUMHUH B TIO3HAHUM SIBIICHUH MPUPOJIbI, B GOPMUPOBAHUN MBILUIEHUS U KYJIbTYpPbl IMYHOCTH,
e (YHKIMOHATBLHON T'PaMOTHOCTH, HEOOXOIMMOM ISl PEUICHUs MPAKTHUYECKUX 3a/1a4 M IKOJIOTHYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOIHON CPELE;

BJIQJICHAE CUCTEMON XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJArarolUe IOHSITHS
(XMMMYECKMI ~ 3JIeMEHT, aToM, OJJIeKTpOHHAs  000J0YKa aroMa, MOJIEKYJdd, BaJEHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKasl CBSA3b, CTPYKTypHast Gopmyna (pa3BEpHyTas M COKpamEHHAA),
MOJIb, MOJIIpHAsi Macca, MOJISIpHBIH OOBEM, YIIEpOAHBIN CKeNeT, (pyHKIHOHaJIbHas TpyMNIa, paauKal,
U30MEpUsl, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOIH, YIIE€BOLOPOABI, KUCIOPOL U a30TCOAEpKaLLUe
COEJMHEHUS,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOEHUs Oprannyeckux Bemects A. M. ByTiepoBa, 3ak0OH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHMM S3BIK XMUMHUHU; MHPOBO33DEHYECKHE 3HAHUSA, JIeXKAIlWe B OCHOBE
NOHUMaHMUs MPUYMHHOCTH W CHCTEMHOCTH XUMMUYECKUX SIBJICHHUH, (aKTOIOIMYECKHE CBEACHHUS O
CBOWCTBaX, COCTaBe, MOJIYYEHUU U OE30MaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OpPraHMYECKUX BELIECTB B
OBITY U MIPAKTHUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE IMPU3HAKU TOHATUH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, MWCIIOJIB30BATh COOTBETCTBYIOIME IIOHATUS IIPM OIMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH HCHOJB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOM) (OpMys OpraHMYECKHX BEUIECTB U
YPAaBHEHUN XUMUYECKHX pPEaKIHH, W3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHWYECKHX BEIIECTB IS
WJUTFOCTPALIMHY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUHN YCTaHABIUBATh MPUHAJICKHOCTD U3YYEHHBIX OPraHMUECKUX BEIIECTB

M0 UX COCTaBy U CTPOEHUIO K OIpeeIEHHOMY KJIaccy/TpyIe coenHEeHNH (YTaeBoI0pOAbl, KUCIOPOI U



a30TCOAEpIKAIINE COEIUHEHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHMs), JaBaThb MM Ha3BaHUS IO
cucrematnueckorr HomeHnknarype (IUPAC), a Taxke NMpUBOIUTH TPUBHAIbHBIC HAa3BAaHHUsS OTICIBHBIX
OpPraHMYECKHUX BELIECTB (ITUJIEH, MPONMJIEH, aUeTHJIeH, OSTWIEHIJMKOIb, TJIMLUEpUH, (eHou,
dopmanbaerus, aueTalblJeruj, MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBas KHCJIOTa,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PyKTO3a, Kpaxmall, eJUII0I103a, TIUIIMH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACATh BUbl XUMHUYECKOH CBSA3H B OPTaHUUECKUX COCIHMHEHUSX
(oguHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTb YMEHMSI IIPUMEHSITh MOJI0KEHUSI TEOPUH CTPOEHUSI OPIraHUYECKUX BELIECTB A.
M. bytnepoBa Ui OOBSICHEHUS 3aBUCHUMOCTH CBOWCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELLECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (HU3MYECKHE M XHMHUYECKHE
CBOWCTBA TUIIMYHBIX IPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, STUJIEH,
IOpONWJIEH, aleTuieH, OyraaueH-1,3, mertunOyraaueH-1,3, OeH307, METaHOJ, 3TaHOJ], 3TUJICHIJIMKOJIb,
TIIMIEepUH, (PEeHoI, ameTanbJeru1, MypaBbHHAS W YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmaj, LEeJUTII03a,
aMUHOYKCyCHasl KHCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHUYECKYIO CBSI3b MEXJIY HUMHU ypaBHEHUSIMU
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMYJI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHMKHM YIJIEBOJOPOJHOIO ChIpbs (HE(TH,
NPUPOIHBIN Ta3, Yrojb), CHOCOOBI WX TMepepaboTKM H MPAKTHYECKOEe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHHMS MO XUMHUYECKUM YpaBHEHUSAM (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKLUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WJIM IPOAYKTOB PEAKIIH);

c(OpMHUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMON 3HAaHUHM 00 OCHOBHBIX METO/IaX HAyUYHOT' O T0O3HAHUS,
UCTOJIb3YEMBIX B XUMHH TNPH M3YYEHHUHU BEIIECTB M XUMHUECKUX SIBICHUH (HaOmo/leHHe, U3MEepeHue,
9KCHEPUMEHT, MOJICIMPOBAHHE), UCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS /ISl IPUHATHS pelIeHU
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIO/aTh TMpaBWia IOJIH30BAHMS XHUMHYECKOW TIOCYI0N U
7a0opaTOpHBIM 000py/JOBaHMEM, a TakKXKe IMpaBWia OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHITh XUMUUECKHUH SKCIIEPUMEHT (IIPEeBpaICHUS
OpraHMYECKUX BEIIECTB MPH HArpeBaHHH, MOJIyYeHUE ITUJIEHA U M3yYeHHE €r0 CBOMCTB, KAUeCTBEHHbIE
peaKIMK OpraHWYEeCKUX BEIIECTB, JE€HATypalus OCNKOB MPHU HAarpeBaHHUM, LIBETHBIC PEaKLUU OEIKOB) B
COOTBETCTBUM C IMPAaBUJIAMHM TEXHHKH O€30MAaCHOCTH MpU OOpallleHHH C BEIIeCTBAaMH U J1a00OpaTOpHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO AKCIIEPUMEHTa B (opMe 3alicH ypaBHEHUU

COOTBETCTBYIOIIUX peakluii u GOpMyJIMPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;



c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATH XUMUYECKYIO0 HH(OPMAIIHIO, TOJTy4aeMYIO
U3 Pa3HbIX UCTOUYHUKOB (CpeJCTBa MacCOBOM nHpopmanuu, IHTEpHET U ApyTuX);

c(OPMHPOBAHHOCT YMEHHH COOII0aTh MPAaBUJIA HKOJOTHYECKU LIE€JIECO00pa3HOro MOBEICHHS B
OBITY W TPYNOBOW IEATENbHOCTH B LIENSAX COXPAaHEHMsI CBOETO 3J0POBbS U OKpY’KAIOILIEH HMPUPOIHOMN
Cpenbl, OCO3HABaTh OIACHOCTb BO3JICHCTBHUS HA JKHUBBIE OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cmbica nokazarens [IJIK, moscHATh Ha mnpumepax CHocoObl yMEHBIICHUS H
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA,

Ui 00y4aroIuXcs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS: YMEHHE IPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOJIaX II03HAHUS BEUIECTB U XMMUYECKUX SIBJICHU;

JUISL CIIETIBIX U C1a00BHIAIMINX 00yUYaIOMIMXCSI: YMEHUE UCIIOIB30BATh PEIbe(h)HO-TOUCUHYIO CUCTEMY

o0o3Hauenwmii JI. bpaiins [uist 3anucu XuMuIecKux Gopmy.

11 KUIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudecKasi XUMHUs OTPaKaoT:

c(hOpMUPOBAHHOCTDh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYUYHOU
KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBICHUN TPUPOJIBI, B (POPMUPOBAHUU MBIIUIECHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON T'PAaMOTHOCTH, HEOOXOAMMOM I pEIIeHUsS MPAKTUYECKUX 3a7ad U
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHUCTEMOM XWUMHYECKHX 3HAHWM, KOTOpas BKIKOYAET: OCHOBOMOJIATAIOIIME MOHSITHUSA
(XMMUYECKHUI DIIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JeKTPOHHBIC OPOUTATIH aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BaJIGHTHOCTb, JJEKTPOOTPUIATENLHOCTh, CTETEHb OKHUCIEHHS, XMUMHUYECKas CBS3b
(koBasieHTHAsi, MOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS), KPUCTAIUTMYECKAsT PEHIETKA, THUIIBI XHMHUYECKUX
pEaKUnii, PacTBOp, JJIEKTPOJMUTHI, HEDJIECKTPOJUTHI, IJICKTPOJIUTHYECKAS] IUCCOLMALNS, OKHUCIHUTEND,
BOCCTAaHOBHUTEJb, CKOPOCTh XUMHUECKOM PEaKIUU, XMMHUYECKOE PAaBHOBECHE); TECOPUH U 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKOMN AucconManuu, nepuoanueckuid 3akod 1. 1. MenneneeBa, 3akOH COXpaHEHUSI MACCHI
BEILECTB, 3aKOH COXPAHEHUSI U MPEBPAILECHUS SHEPTUM MPU XUMHUYECKUX PEaKLHUsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIeKAIME€ B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
U CHCTEMHOCTH XHMHUYECKUX SBJICHUH, (DaKTOJIOTUYECKHUE CBEJECHUS O CBOMCTBAX, COCTaBe, MOJTYUYCHUH U
0€30MacHOM HCIIONb30BAHUM BAXXHEHIINX HEOPraHMYECKHX BEMIECTB B OBITY W MPAKTHUYECKOMH
JIEATEIIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABISATh XapaKTEPHBIC MPU3HAKA TIOHSITHH, yCTaHABIMBATh HX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHUCAHUU HEOPTaHMYECKUX BEIIECTB M MX

[IPEBPALLCHU;



c(OPMHPOBAHHOCTh YMEHUN HCIIOJIIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHHS (OpMYII
BEIIIECTB U YPaBHEHUI XUMUYECKUX peaklni, cucreMaTnyeckyto HomeHknatypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUsS OTAEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ra3, YIJIEKHUCIbIM ra3, amMMMak, raméHas
U3BECTh, HETralI€Hask U3BECTb, IUThEBAs COAA, IUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHHH OINpPEENATh BAJCHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKUX
JJIEMEHTOB B COEAMHEHMSX paA3JIM4YHOIO COCTaBa, BHUJ XMMHUYECKOM CBS3M (KOBAJIEHTHAs, WOHHAsi,
METaJIJINYECKasi, BOJOPO/IHAsI) B COEIMHEHUAX, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOrO BEIECTBA
(aToMHasi, MOJIEKyJIIpHas, HWOHHAs, METaJJIMUecKas), XapakTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHMYEeCKUX COEAMHEHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAICKHOCTh HEOPTAaHWYECKUX BEIECTB IO UX
COCTaBy K OIpeNeIEHHOMY KJacCy/Tpymie COeAMHEHHUH (IIPOCThIE BEMIECTBA — METAUIBI M HEMETaJLIHI,
OKCH/Ibl, OCHOBAHUS, KUCJIOThI, aM(pOTEPHbIE THPOKCHU/IbI, COIIH);

c(OpMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBbICH Nepuoauyeckoro 3akoHa [I. Y. MenzaeneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIHHYIO U MPOTHOCTHYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTb JJIEKTPOHHOE CTPOECHHE AaTOMOB XHMHUYECKUX
aneMeHToB 1-4 mepuonos Ilepuoanyeckoil cucremsl xumuueckux snemeHToB JI. M. Menneneesa,
UCIIOJB3Ysl TOHATUS «S-, P-, O-3JCKTPOHHBIE OPOUTAINY», «IHEPreTHYCCKHUE YPOBHW», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH 10 IIeproiaM U Ipynmnam
ITepuonnueckoit cucremsl xumuieckux 3aeMeHToB . 1. Menzaeneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIMUHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME TI'€HETHYECKOH CBS3H
MEX/ly HEOPraHUYECKUMU BEILIECTBAMH C TOMOUIbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMHUUECKHE PEAKIIMH IO Pa3IMYHbIM NIPU3HAKAM
(uMCy M COCTaBy pearupyrolx BeELIECTB, TEIIOoBOMY 3((}eKTy peaklud, U3MEHEHHUIO CTeleHeil
OKHCIICHHSI 3JIEMEHTOB, 00OpaTUMOCTH PEAKILINH, YUaCTHIO KaTaJu3aTopa);

c(OpMUPOBAHHOCTh YMEHMHM COCTaBJISATh YpPAaBHEHUS pEaKUUd pa3iNyYHbIX THUIIOB, IOJHBIE U
COKpaIIEHHBIE YPABHEHMSI PEAKIMIl HOHHOTO 0OMEHA, YUUTHIBas YCIOBHUS, IPU KOTOPBIX 3TU PEaKLUU UTyT
JI0 KOHILIA;

c(OPMHPOBAHHOCTh YMEHHUH NPOBOAMTH pPEAKLUHU, IOATBEP)KIAIONIME KAUYeCTBEHHBIM COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX BEILIECTB, PACTIO3HABATD OIMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi

MOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OamaHca 3TUX pCaKHHﬁ;



c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEaKIuu OT
pasnUYHBIX (HAKTOPOB; XapakTep CMEIICHUS XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BoznericTBus (npunnun Jle [Harense);

c(OPMHUPOBAHHOCTh YMCHUU XapaKTepU30BaTh XHUMHYECKHE IPOLECCHI, JIeKAIIHNEe B OCHOBE
MPOMBINIICHHOTO TIOJTYYESHHS CEPHOM KHCIIOTHI, aMMHUAKa, a TaKke C(HOPMUPOBAHHOCTH MPEACTABICHUI 00
00IIMX HAYYHBIX TPUHIUIIAX U YKOJIOTHYECKUX MPOOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI IPOBOANTH BHIYHCICHUS C HCIIOIH30BAHHEM MOHSITHS «MaCcCOBAasl 1OJIS
BEIIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUECKUX PEaKIUSIX, MACChl BENICCTBA MM
00bEMa Ta30B 10 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIONIMX B
peakIy BELIeCTB, TEIIOBOTO A(QeKTa peakMy Ha OCHOBE 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,
MIPEBPAICHHS H COXPAHCHHUSI SHEPTUH;

c(OPMHUPOBAHHOCTh yMEHHWI COOJIO/NATh TpaBWia TI0Jb30BAHUS XUMHUYECKOW TMOCYA0H U
7a00paTOpHBIM 00OpYIOBAaHHEM, a TaKXKe IpaBWia OOpAaIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYCCKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHITH XUMUYCCKHI SKCIIEPUMEHT (Pa3JIOKCHHE
MIEPOKCHJIa BOAOPO/Ia B IPUCYTCTBUM KAaTaIM3aTopa, ONPEICICHUE CPEIbl PACTBOPOB BEIIECTB C MTOMOIIIBIO
YHHBEPCAJIBHOTO WHJUKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOW PEaKIIWH,
peakuuy HOHHOTO 0OMEeHa, KaueCTBEHHBIC PEaKIINU Ha CyJb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH
aMMOHHSI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMaM «MeTaiuis»y U « HeMeTamis») B COOTBETCTBUU
C TIpaBWJIaMU TEXHHUKHU O€30MaCHOCTH MpU OOpaIeHUH C BEIIECTBAMU U TaOOPATOPHBIM 000PYAOBaHUEM,
MPEJICTaBISITh PE3YIbTAaThl XUMUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX
peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHI KPUTUYCCKU aHATH3UPOBATH XUMHYECKYIO HH(DOPMAIIHIO, TIOTYy4aeMy0
U3 Pa3HBIX UICTOYHHUKOB (Cpe/ICTBa MACCOBOM KOMMYHHUKaIMH, IHTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiia SKOJOTHYECKH 11eJeco00pa3HOro MOBEJACHHS B
OBITY M TPYJOBOHM JEATEIHHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JIOPOBbS U OKPYKAIOMIEH MPUPOTHOM
CpeJbl, 0CO3HABATh OMACHOCTH BO3JICHCTBHS HA JKUBBIE OPTraHU3MBI ONPEICIIEHHBIX BEIICCTB, TIOHUMAs
cmbich nokasarens [1JIK, mosicHITh Ha mpuMepax crnocoObl yMEHbBIIEHUS U TPEIOTBPAIIICHHS UX BPEIHOTO
BO3/ICHICTBUS Ha OpPTaHU3M YEJIOBEKa;

JUTSE OOYYAFOIIUXCSl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMCHHE NTPUMEHSTH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB H XUMHUYCCKHX SBJICHHIA,

JUTSI CIIETIBIX U CTAOOBUISAIINX O0YUYAIONINXCS: YMEHHE UCTIONIb30BaTh PENbe(PHO-TOUCUHYIO CUCTEMY

o0o3Hauenuii JI. bpaiins 1u1st 3anucu XuMuueckux Gopmy.



10 KJIACC
HanmenoBanu
Ne
€ pa3esioB
n/
TEM
n
NPOrpaMMsbI

TEMATHYECKOE INTAHUPOBAHHUE

KoanuecTBOo 4acoB

DyekTpoHHbIE (IU(PPOBLIE)
Bcer KoHTpoJsbH IIpakTHyeck

o0pa3oBaTe/IbHbIE PecypChl
0 bIe padoThI He padoThl

Pasnea 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOM XUMHH

11

[Ipeamer
OpraHu4eCcKou
XUMHH.
Teopus
CTPOEHUS

OpraHU4YCCKUX

https://resh.edu.ru/subject/29/
10/

bu6mmorexa [IOK
https://lesson.edu.ru/04/10



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

COEIMHEHUN A.

M. bytneposa

Hroro no pazaeny 3

Pa3znen 2. YrieBoaopoanbl

[Ipenenvubie
2.1 YTJIEBOJIOPOIBI 2
— aJIKaHBbI
Henpenenbubie
YTIIEBOIOPOIBI
2.2 : aJIKEHBDI, 6 1
aJIKa/INCHBI,

AJIKMHBI

https://resh.edu.ru/subject/29/
10 bubmuoreka [JOK

https://resh.edu.ru/subject/29/
10/

ApoMaTtndecku
2.3 e 2
YTJIEBOJOPObI
IIpuponusie
HCTOYHUKH
24 YTIIEBOIOPOIO 3 1
B U UX

nepepadoTka

https://resh.edu.ru/subject/29/
10/

https://resh.edu.ru/subject/29/
10/ bubnuoreka [IOK

Hroro no pazneny 13

Pazpnen 3. Kuciiopoacoaep:xaniue oprann4ecKkue coeIuHEHUs

31 CroupThbl. 3 https://resh.edu.ru/subject/29/
' denon 10/ bubaunoreka [JOK
AJLnerunel.
KapOonoBsie .
https://resh.edu.ru/subject/29/
3.2 KHUCJIOTEL. 7 1
10 bubmuoreka [JOK
CIoKHbBIE
3¢upbl
https://resh.edu.ru/subject/29/
3.3 YrineBoasl 3 1

10/ bubaunoreka IJOK



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro no pazgeny

13

Pasnen 4. A30Tc0uepmamne OpraHn4eCcKue COCANHECHUS

AMUHEL
4.1 AMWHOKHCIIOT

bl. benku
Hroro no pazgeny

Pazgea 5. BoicokoMo.1

eKyJsipHbIe COeJUHEeHUs

https://resh.edu.ru/subject/29/
10 bu6mmoreka [IOK

IInacTmaccel.
5.1 Kayuyxn.

Bosokna

https://resh.edu.ru/subject/29/
10 bu6moreka [IOK

Hroro no pazneny

HazBanue MmoayJis
OBIIEE
KOJIMYECTBO
YACOB IIO
I[MTPOI'PAMME

34 2



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

11 KJIACC

N HaumenoBanu KoaudecTBo 4acoB
i e pa3/ieJioB u JuaexkTpoHHbIe (HU(PpOBHIE)
n/ Bcer  KoHTpoubH IIpakTHYeck
TeM o0pa3oBaTe/ibHbIE PeCYpPChI
I o ble padoThI ue padoThbl
NMPOrpamMMbl
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanuecku
1 3aKOH U
11 [Mepuoaunuecka 3 https://resh.edu.ru/subject/29/
' s CUCTEMa 11 bu6mmoreka [IOK
XUMUYECKHX
31eMEHTOB /.
n.
MenpaeneeBa
Crpoenue
1o BEIIIECTBA. 4 https://resh.edu.ru/subject/29/
' MHoroob6pasue 11 bubnmnoreka [JOK
BCIIESCTB
XHUMHYECKUE https://resh.edu.ru/subject/29/
1.3 6 1 1
peakuuu 11 bubnmnoreka [JOK
Hroro no pazneny 13
Pasnen 2. Heoprannueckas xumusi
https://resh.edu.ru/subject/29/
2.1 MeTtamibl 6 1
11 bubnuoreka [JOK
https://resh.edu.ru/subject/29/
2.2 Hemetamnnt 9 1 1
11/ bubnunoreka IIOK
CBs13b .
https://resh.edu.ru/subject/29/
2.3 HEOpPraHUYECK 2

ux mn

11/ bubnunoreka IIOK



https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

OpraHUYECKUX

BC€IICCTB

Hroro no pazueny 17

Pazgen 3. Xumusa u ;Ku3HbL

Xumus u https://resh.edu.ru/subject/29/

3.1 4
JKM3Hb 11/ bubaunoreka IJOK

Uroro no pazneny 4

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 2 3

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 10 knacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKkimonepHoe o01IecTBO
«M3narenscTBO «IIpocBemenune

» Xumus, 11 knace/ IN'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIHOHEPHOE 00I1IECTBO

«H3maTenscTBO ((HpOCBeIJ_IeHI/Ie»

METOANUYECKHUE MATEPHAJIBI UIA YUUTEJIA
Xumus. bazoselii yposens. 11 knacc. Metoauueckoe nocodue
Jluaus YMK B. B. Jlynuna. Xumus (10-11)

IToypounsie pa3pabotku no xumuu 10 xnacc M Bako,2008

Xumus.Iloypounsie mansl. 11 knace.ABT.-coct.Jlenncosa B.I'.-Bonrorpan. Yunurens,2009

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru

http://experiment.edu.ru



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/
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