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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMMa O XHMHUW Ha ypPOBHE CpETHETO OOImero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (ereparibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPETHErO OOIIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIXx B DemepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragmapre COO, c¢ yuérom Konnenmmn mnpenomaBaHusi y4eOHOro mipeaMeTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir denepanuu, pealn3yrOmUX OCHOBHBIE 00pa3oBaTelbHEIC
MIPOTPaMMBI, ¥ OCHOBHBIX MOJ0KEeHHH «CTpaTeruu pa3BUTHS BocuTaHws B Poccuiickoit deneparuu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOIOB K pa3pabOTKe MpOrpaMMbl MO0 XUMHH, K OINpeIelieHHIO OOLIel CcTpaTeruu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00ydalomnXcs CpeAcTBaMH yueOHoro mpeamera «Xumusi» ainst 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyansHble mnonoxerans PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJlel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
IMOATOTOBKHU BBIITYCKHHKOB.

Xumudeckoe o0Opa3oBaHHe, MOTy4YaeMoOe BBHITYCKHUKaMH OOIeo0pa3oBaTeNlbHOW OpraHU3alliw,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX [IEHHOCTEH, MPHUCYNIMX IIEJIOCTHOM cUCTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaloTCsl TO3HAHWS 3aKOHOB TPHUPOIBI, (HOPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/0pOBBIO W MPHUPOAHON cpene. Peammsyercss xuMuueckoe oOpa3zoBaHUE OOYYAIOUIMXCS Ha
YpOBHE CpeAHero oO0Iero odpa3oBaHUs CPEICTBAMH YYEOHOTO mpenMeTa «XHUMUs», COACpKaHHE U
MOCTPOCHUE KOTOPOTO OIPENENIeHbl B MPOTPaMMe M0 XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HAYCHUS B TIO3HAHWU MPUPOABI M B MaTEepUANbHON KHU3HU OOIIECTBA, a TAKKe ¢ yYETOM OOIIUX 1eNel 1
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHUSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WIpaeT OcoOyl pollb B COBpPEMEHHOU
[MBUIIN3AINMA, B CO3JaHUM HOBOW 0a3pl MaTepuanbHON KymbTyphl. OHa BHOCHT CBOM BKJIAJI B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHME IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KaroIlleM MHUpEe KaK O eIWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
MOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3AMMOCBS3H MEXYy CTPOCHHEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOJEWCTBYS C JPYI'MMU E€CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEeMIIeMOH
YaCThI0 MHPOBOH KYJIBTYPBI, HEOOXOJMMBIM YCIOBHEM YCIEITHOTO TPyAa M KU3HH KaXKJIOTO YIIeHa
obmrectBa. CoBpeMeHHasi XUMHS Kak HayKa CO3MaTeNbHas, KaK HayKa BRICOKMX TEXHOJIOTUI HampaBiieHa
Ha pelIeHue rI00aIbHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMN, SHEPTETHUECKOM,
MUIIEBOH, SKOJIOTHYECKOM OE30MTaCHOCTH M OXPaHbI 37I0POBbSL.

B cooTBercTBHM ¢ OOIIMMU HENSIMU U MIPUHIIMTIAMU CPEIHET0 O0IIero oopa3oBaHusl CoJepKaHue
npeamera «Xumus» (10—11 kiaccbl, 6a30BbIid YpPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MTPEUMYIIECTBEHHO Ha
OOMIEKYJIBTYPHYIO TIOATOTOBKY O0y4arommxcs, HEOOXOAUMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COLMYMA, MNPOJOJIKCHUA O6pa3OBaHI/I$I B PAa3JIMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomuMu npeamera «XuUMus» ABJSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«O01mas 1 HeopraHu4deckass XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA M3 OOIIeH XUMHUN)
U opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHUCTEMbl 3HAHWH NpU HM3YYCHUH TNpeaAMeTa
o0ecrieyrBaeT BO3MOKHOCTh PACCMOTPEHHS] BCETO MHOTOOOpa3us BELIECTB HA OCHOBE OOLIMX IOHSTHH,
3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKas XUuMHUsDy
chopMHupoBaHa B TpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOTro
Martepuaga M OOYCIIOBIIEHa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUH Ha OIpeJeNEHHBIX
TEOPETHYECKHUX YpOBHAX. Tak, B Kypce OpraHMYecKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOW TEOPHUU CTPOCHHS OPraHUYECKUX COEAWHEHMH, a TaKKe Ha YPOBHE CTEPCOXUMHUECKUX H
QNIEKTPOHHBIX MPEACTaBICHUH O cTpoeHMH BemiecTB. CBeneHus 00 M3ydaeMBIX B Kypce BeLIeCTBax
JTAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB O CIOXHBIX OMOJIOTHYECKH aKTHBHBIX COeTUHEeHHN. B Kypce
OpPraHUYECKOW XWUMHH TONY4YalOT pa3BUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIETO



00pa3oBaHMs NEpBOHAYAIBHBIC MPEICTABICHUS O XMMUYECKON CBS3M, KJIACCH(HMKAIMOHHBIX MPH3HAKAX
BEILIECTB, 3aBUCMOCTH CBOMCTB BEILECTB OT UX CTPOEHHSI, O XUMUUECKON PEaKIH.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHBAETCs U3yUYCHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs TEOPETHUECKUI MaTepral U (aKTOJIOTHIECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmmas U HeOpraHHuecKas XUMHUSD)
0o0yyaromuMcsT HPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE IEPUOAMYECKOr0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TIO3WIMH, TIyOXKe MOHATh HCTOPUYECKOE HW3MEHEHUE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUNW O BaXKHEWIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX H
NPUMEHEHUH, a TaKKe O XHMHUYECKHMX PEakUusX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHsieTcst B Kypcax 10 u 11 kiaccoB aneMeHTaMH CoAepKaHHs, HMEIOIIUMH KyJIbTYPOJIOTUIECKUI U
NPUKIAIHON XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT IIOHMMAaHHIO B3aWMOCBSA3M XMMHUHU C JPYTUMH
HayKaMH, pPAacKpbIBalOT €€ pOJIb B TI03HABATEIbHOM W TPAKTHUECKOW MAESTEIBHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YB&KEHHS K TPOIECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYECKHUX
NPUIOXKEHUH XUMUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npobjeMax, CBA3aHHBIX C XHMHEHW, KPUTHYECKH OCMBICIMBATh MHAOOPMALMIO M NPUMEHATH €& s
IIOITOJIHCHUA 3HaHPII>i, PeIICHUA MHTCIIJICKTYAJIbHBIX U OKCOCPUMEHTAIBHBIX HCCICA0BATCIBCKUX 321[[3‘{.8
LEJIOM COAEp)KaHHe Y4eOHOro mpeamera «XHMHsS» NAHHOTO YPOBHS H3YyY€HHs OPHEHTHPOBAHO Ha
(dopMupoBaHUEe y OOYYaIOIIMXCS MHPOBO33PEHUYECKONH OCHOBBI I TMOHWMaHUS (GMIOCO(CKUX HICH,
TaKMX KaK: MaTepHajbHOE EJUHCTBO HEOPTraHMYECKOTO M OPraHUYecKOro MHpa, OO0YCIOBICHHOCTH
CBONCTB BEILIECTB UX COCTABOM U CTPOECHUEM, [TO3HABAEMOCTb IPUPOHBIX SIBICHUHN IIyTEM SKCIIEPUMEHTA
U pelIeHHUs NPOTUBOPEUYUil MEXIY HOBBIMH (DaKTaMH M TEOPETUYECKUMH IPEIIOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUH B PEIICHUH JKOJOTHYECKUX NpolieM, a Takxke MpobdieM cOepekeHUs SHEPreTHUECKUX
PECYpCOB, ChIPpbA, CO3AaHNA HOBBIX TEXHOJIOTUH U MaTcepualioB.

B mnnane pemieHust 3ajad BOCHHUTAHUS, PA3BUTHS M COLMAIM3aLMU OOYYarOIIUXCS IMPHUHATHIE
OporpaMMoi IO XMMHM HOAXOIABl K ONPEACTICHUIO COACPXKAaHMS M IOCTPOCHHS MpeaMera
npeycMaTpUBalOT (OPMUPOBAHNE YHHBEPCAIHHBIX YYeOHBIX JEHCTBHI, MMEIOMNX 0a30BOe 3HAUYCHUE
JUTSL Pa3NIMYHBIX BUJIOB JIESITEIBHOCTH: pEIIeHHs TIpo0IieM, TIOUCKa, aHaln3a U 00paboTku uHpopMaImy,
HEOOXOIUMBIX JJsl NpUOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HCCIeJOBaTENIbCKONW JIESTEIbHOCTH,
3aHUMAIOIIEeH B)KHOE MECTO B IO3HAHMH XHMHH.

B mpaktuke mpernomaBaHMs XMMHU Kak Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHMs, TaK U Ha
YPOBHE CpenHero oOmero oO0pa3oBaHus, IPU ONpPENCICHUH COAEPKATEeIbHON XapaKTEPUCTHKH ILelen
U3y4eHHs TNpeAMeTa HaNpaBICHHUEM MEepPBOCTENEHHONH 3HAYMMOCTH TPAAUWLMOHHO NPHU3HAETCS
(dbopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JeSITeIbHOCTH YeNIOBEKa M KaK OAHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. C METOIUYECKOW TOUKU
3pEHMS TAKOW IMOAXO K ONPENESIICHHIO LeJIel N3yueHHsI TPEeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

Cormacuo JIaHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA IIPEAMETA «XuMusa» Ha 0a30BOM
ypoBae (10 —11 xJ1.) BISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMUYECKUX 3HAHMN KaK Ba)KHEHIIEH COCTAaBISIOMIEH eCTeCTBEHHO-
HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHbI W TCEOpHUHU XHWMHH, OCBOCHHE A3bIKa HAYKHW, YCBOCHHWEC H IIOHMMAaHHE CYIIHOCTH
JOCTYITHBIX 000OIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HWCTOpUEH uX
PasBUTHS M CTAHOBJICHUS,

e (QopMupoBaHMe M pa3BUTUE TMPEIACTABICHUH O HAayYHBIX METOJAaX IIO3HAHUS BELIECTB U
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Ul NMPHOOpPETEHHS YMEHHH OPHUEHTUPOBATHCS B MHUPE
BCHICCTB MW XHMHUYCCKUX ﬂBHeHHﬁ, HMCIOIINX MECTO B IIPpUPOAC, B HpaKTPI‘-IeCKOﬁ u
MOBCEAHEBHOMN JKH3HHU;

e pa3BUTHE YMEHHH M CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U OOBSCHEHHUEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOMI0OACHUEM MTPaBMII O€30acHOr0 00paIIeHus ¢ BEIIECTBAMHU.

Hapsany c¢ atum, copepkaTenbHas XapaKTEpUCTHKa Leled M 3ajad U3ydeHUs IIpeaMeTa B
IporpaMMe IO XUMHHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHM INPHOPUTETaMHU B
cucteme cpegHero oOmiero oOpaszoBaHusi. CerogHs B MPENOJaBaHUUM XWMHUH B OOJBIIEH CTENEHH
OoTHaéTCcsl MpEeNIOoYTeHHE NPAKTHYECKOH KOMIIOHEHTE COJEpXaHUs OO0ydeHHs, OPHUEHTHpPOBAHHOM Ha
HOJTrOTOBKY BBIIIYCKHUKA 00I1e00pa3oBaTeNbHONM OpraHU3alluy, BiaJCrollero He HaOopoM 3HaHUi, a



(GYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHMSMH aKTHBHOTO IOJyYCHUS 3HAHHH H
NPUMEHEHUS UX B peabHOM JKH3HU JUIS PEIICHNS MPAKTHYECKNX 3a/1a4.

B cB3M ¢ 3TUM Npu KM3yYEHHH mpenMmera «XHMHUs» JOMUHHpYIOLIlee 3HaYyeHHWE MPUOOPETaroT
TaKue LeNU 1 3a]a49H, KaK:

ajanTanys OOYYaloIIMXCsl K YCIOBHSM THHAMHYHO Pa3BHBAIOIIETOCS MHpPa, (OPMHUpPOBAHHE
UHTEIUIEKTYaJIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €caMOOOpa3OBaHMIO,  COTPYAHUYECTBY,
CaMOCTOSITETIbHOMY MPUHSTHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX
C BEIIECTBAMH U UX NPHIMEHEHHEM;

(dopMupoBaHHEe y OOyYAIOMUXCA KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIHH), MMEIOIINX
YHHUBEpCaIbHOE 3HAUYEHHE AJISl Pa3IMUHBIX BUIOB NESATEIBLHOCTH: pelIeHus IpolieM, MOucKa, aHau3a 1
00paboTku uH(pOpMaLnU, HEOOXOAUMBIX AJsl MPUOOPETEHHs OIBITa NESTEIHHOCTH, KOTOpas 3aHHUMaeT
Ba)KHOE MECTO B IO3HAHMM XHMHH, a TaKKe IJIS OLCHKH C IMO3MIHMH SKOJOTMYecKol Oe30macHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKUX MPOLECCOB HA OPTaHM3M YENOBEeKa U MPUPOTHYIO Cpeny;

Pa3BUTUC TI03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCTCI>'I
00yJaromuXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIIOTHH ISl TIOMCKa
Y aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COCPKAHHUS;

dopMupoBaHHe W pa3BUTHE y OOYYAIOIIUXCS ACCOLMATHBHOIO W JIOTMYECKOTO MBIIUICHHS,
HAOIOJaTETFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMEI, B YaCTHOCTH, TPH
IJIAaHUPOBAHUHN U MPOBEACHUN XUMUNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBICHHOCTH XHMUH, €€
BOXHOH POJM B PEHICHHH TIO00AIBHBIX MPOOJIEM panMOHAIBHOTO MPUPOJONOIB30BAHMS, MOMOIHEHUS
SHEPreTHUECKUX PECYpPCOB W COXpPaHEHHs] MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOT0 OTHOIIEHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, & TaKKE MPHOOPETEHUS OIBITA MCIOJIb30BaAHUS
HOJYYSHHBIX 3HAHWH JUIS NPUHATHS T'PAMOTHBIX PEIICHHH B CHUTYalMsX, CBS3aHHBIX C XMMHUYECKHUMHU
SIBJICHUSIMU.

B yueOHOM maHe cpeHero o0mero o0pa3oBaHus peAMET «XUMHs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npeaMeTHol obnactu «EcTecTBeHHO-HaYYHBIC TIPEAMETHD.

OO0miee yucao YacoB, OTBEAEHHBIX Ul U3YYEHHs XMMHH, Ha 0a30BOM YpOBHE CpPEIHEro oOmiero
oOpa3zoBanus, coctaBigeT 68 yacoB: B 10 knacce — 34 waca (1 yac B Henemo), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenMer opraHMYecKOW XMMHUH: €€ BO3ZHUKHOBEHHE, PA3BUTHE M 3HAYCHHE B IONYYCHHH HOBBIX
BEILLECTB U MaTepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIISCTB. | OMONOTrHs, W30MepHs. XHUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OJIMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBaenne o kinaccupuKaluyM OpPraHUYECKHUX BemlecTB. HoMmeHkKIarypa OpraHu4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHIIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOABl H3YYEHUS BEIIECTB M HX MPEBPAIlCHUI: O3HAKOMIICHHE C
o0pa3uaMy OpPraHWYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOZAEIMPOBAHHE MOJIEKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W ONHCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIECHHIO
OpPTaHWYECKUX BEIIECTB IIPH HArpEeBaHUM (TUTaBIIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — MpOCTeHIINe MpeaACcTaBUTENN
aNKaHOB: (M3UYECKUE W XMMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HaXOXKICHHUE B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH paa. OTWIeH U MpOMWIeH — TMpocTelIine
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakluu THUIAPUPOBAHUS,
raJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OJIy4YeHHE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwinOyraauen-1,3: cTpoeHre, BaXHEUINE XUMHUECKAE CBOMCTBA
(peakuus nomumepuzanun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AaJKHHOB: COCTaB, CTpOEHHE, (U3NUYECKUEe M XUMHYECKHE CBOWCTBAa (pEeaKLuH
THIPUPOBAHMS, TAJIOTEHUPOBAHNSA, TUAPATAIIUHN, TOPEHHUS ), TOyIE€HUE U IPUMEHEHUE.

Apenbl. benzom: cocraB, crpoeHue, (QU3MYECKHMEe W XHUMHUYECKHE CBOWCTBAa (peakiuu
rajJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10nyo0: cocmas, cmpoenue, husuieckue u
Xumuueckue CceoUcmea (peakyuu 2an02eHUPOBaHUsi U HUMPOBAHUS), NOAYHEeHUue U NpuUMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHdeckast CBA3b MEXIY YIJIEBOJAOPOAAMH, NMPUHAIEKAIIUMU K PA3IUIHBIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e€ mnpoumcxoxknenue. CrocoObl mepepaboTkum  He(TH: TIEPErOHKA, KPEKUHT  (TepMHUYECCKHH,
KaTaluTHYecKuii), muposu3. [IpoaykTel epepaboTku HedTH, MX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IPOIYKTHI €ro nepepadoTKy.

OKCTepUMeHTaIbHbBIE METOABl HW3YYEHHUS BEIIECTB W WX MPEBpAllleHH: O3HAKOMJIEHHE C
o0Opa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiun «Hedte» u «Yromby, MoJieupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IPOBEJACHNE NPAKTHYECKOW paboThl: MOMy4YeHHE STWIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHeble 3agaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB MJIH MPOAYKTOB PEAKIINN).

Kuciopoacoaepskamnue oprannyeckue coeIuHeHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M STaHON: CTPOCHHUE, (PU3HUYECKHE W XMMHUYECKHUE
CBOWCTBA (peakLUMU C AaKTUBHBIMH MeETalJIJaM{, TaJOr€HOBOJOPOJAMH, TOpEHHE), INPHUMEHEHHE.
Bonoponusle cBA3M MEXIy MOJNEKyJIamMu CHHPTOB. JIeiicTBHME MeETaHONAa W OTAHOJNA HAa OPraHUu3M
YyeJIoBeKa.

MHoroaToMHbIe CIHUPTHI. DTWICHTIUKOIb U TIUIEPHH: CTPOCHHE, (QU3NYECKHUE U XHMHUYECKHUE
CBOWCTBa (B3aMMOJECHCTBHE CO ILENOYHBIMU METAIJIAMU, KAuEeCTBEHHasl peaklHs Ha MHOIOaTOMHBIE
cnupThl). JleficTBrue Ha opranus3M denoBeka. [IpuMeHeHne riunepruHa U 3TUICHIIIUKOJIS.




®DeHOoI: CTpOCHHE MOJEKYNbl, (U3MYECKHE W XUMHUYECCKHE CBONCTBA. TOKCHYHOCTH (peHora.
IIpumenenne dheHona.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
CcTpocHHEe, (DM3MYECKHE W XHMHYECKHE CBOWMCTBa (CBOWMCTBa, OOmMME IS Kjacca KHCJIOT, PEaKIus
ITepUUKaLNK), TONTyuYeHHe U MpuMeHeHne. CTeapuHOBasl W OJEWHOBAask KUCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxable 2QUPH KaKk MPOU3BOIHEIC KapOOHOBBIX KHUCIOT. I'maponu3 cioxHBIX 3¢upoB. JKupkl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, KinaccH(uKamus yrieBoAoB (MOHO-, AW- M Tojucaxapuisl). [mokoza —
IPOCTEHIINIT MOHOCAaXapHull: OCOOCHHOCTH CTPOCHUS MOJIEKYJIBI, (PM3MUYECKHE M XMMUYECKHUE CBOICTBa
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okucieHume aMMuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKAs! POIlb.
®oTtocuHTe3. PPyKTO3a KaK U30MEP IIIIOKO3BIL.

Kpaxman u nemmosno3a Kak OpUpoAHble moaumepbl. CTpoeHHe Kpaxmana W ILeJUIIOJIO3bL.
Ousnueckre ¥ XUMHIECKHAE CBOMCTBA Kpaxmaia (THAPOIIN3, KAYeCTBEeHHAS PEaKIHs C HOJIOM).

OKcIepuMeHTaNbHbBIE METOb! U3YUEHHsI BEIIECTB U UX NPEBPAIICHUI: NpoBeaeHNE, HAaOI0IeHIE
U ONHMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: FOPEHHE CIHMPTOB, KaUCCTBEHHBIC PEAKLMU OIHOATOMHBIX
crupToB (oKkKciIeHue aTanona okcuaoMm meau(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOJECTBHE TIIMIIEpPHHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCICHHWE aMMHUAuHBIM pacTBOpoM okcunpa cepedpa(l) u
ruapokcunom Meau(ll), B3amMopeilicTBue Kpaxmaia C HOAOM), NPOBEACHHE IMPAKTHIECKOH paboThI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

BorunciieHust mo ypaBHEHMIO XUMHMYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WMJIM NMPOAYKTa PEaKkIHMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3oTcoiepKale OpraHuuecKie CoeAMHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHudecKkue coeAuHeHus. Pusnveckne W XUMHUYECKHE
CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe TIHuIrHa). bronornieckoe 3HaueHne aMUHOKUCIOT. [lenTupl.

benku kak npupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHU. [IepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTpyKTypa 0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TUAPOJIN3, ACHATYypalHs, KaueCTBEHHbIE PEAKLUN Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIBI N3YyUCHHsI BEIIECTB M WX IMPEBpallleHui: HaOMI0IeHre 1 ONHCaHKe
JEMOHCTPALIMOHHBIX OIBITOB: IeHAaTypauys OENKOB IPH HarPeBaHUH, IBETHbIE PEAKLIUHN OEIIKOB.

BbicokoMoJieKyIsIpHbIE COeIMHEHH

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIDHBIX ~ COSIMHEHUN: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTEICHb IMOJMMEPU3AIH, CPEeIHss MOJIeKylsipHas macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH — TIOIMMEPHU3aIHs U MTOJTUKOHICHCAIIHS.

DOKCIIepUMEHTANBHBIE METOJIBI W3YyYeHHs BEIIECTB WM WX NPEBPAlICHUH: O3HAKOMJICHHE C
o0pa3iamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3yd4eHUH opraHudecko xumuu B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 UCIOJIb30BaHME KaK OONIMX €CTECTBCHHO-HAYYHBIX TOHSITHH, TaK W TIOHSTHH,
SBJISIFOIIMXCSL CHCTEMHBIMU JIJIsl OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTtecTBEHHO-HAY4YHbIE HOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHaliM3, CHHTE3, KJIacCUpUKAIMs, TEePHOJUYHOCTh, HaOIIOJCHUEe, W3MEpeHHe, OKCIIEPUMEHT,
MOJIEJTMPOBaHHE.

Owusnka: Mmarepus, JHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHYEeCKUH ypOBEHb,
BEILIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEHIECTBA, (U3MUYECKHE BEIMYMHBI M CIUHUIBI MX
U3MEPEHMUS.

Buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BemlecTB B OpraHu3me, (HOTOCHHTES,
OMOJIOrMYECKN aKTUBHBIE BellecTBa (OENKH, YII€BOMABL, )KUPHI, HEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHBIE TOPOIB, TOJE3HBIE HCKOMIAeMBbIE, TOIUTUBO, PECYPCHI.



TexHoJIOTHS: TIHIIEBEIS IIPOAYKTEI, OCHOBBI PAalfMOHAJBHOI'O IIMTaHWA, MOIOINHUE CpPpCIACTBA,
JICKAPCTBEHHBIE W KOCMETHYCCKHUE Iperiaparbl, MaT€puajlbl M3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHH

XUMHUUECKHUH deMeHT. AToM. Snpo atoma, W30TOMBL. DIEKTPOHHAS 000JI0YKa. DHEpreTHUECKUe
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, d- smemeHThl. OCOOCHHOCTH pachpe/esieHHs
JJIEKTPOHOB 10 OpOMTANsIM B aTOMax »3JEMEHTOB IMEPBBIX UETHIPEX MEPUOJOB. OJIEKTPOHHAs
KOH(HTYpaLusi aTOMOB.

Ilepuonnueckuii 3akoH U llepuoguueckas cucremMa xumuueckux snemeHToB [I. M. Menneneesa.
CBs13bp EepUOaMYECKOro 3aKoHa U Ilepuoguueckoil cucteMbl xumMuueckux 3meMenToB . Y. MenneneeBa
C COBPEMEHHOM TEOpHEH CTPOCHHA aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CJOXHBIX BEIIECTB IO TpyINaM U IepuojaM. 3HadeHHe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMUIECKast CBSA3b. BHUIBI XMMHUYECKOW CBS3W (KOBAJIICHTHAS HETMONSPHAS U
MOJIAPHAS, WOHHAs, MeTaJulmueckas). MexaHu3Mbl OOpa30BaHUs KOBAJICHTHOW XHUMHUYCCKOW CBSI3U
(oOMeHHBIN M JTOHOPHO-aKIENTOPHBIHN). BomopomHas cBs3b. BaaeHTHOCTB. DNIEKTPOOTPHUIIATEILHOCTS.
Crenenb okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTRA.
Tunsl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB OT THIA KPUCTAJUIMYECKONW PEIIETKH.

Ilonsatre o nucnepcHeBIX cucTemax. VICTUHHBIE M KOJUIOMZIHBIE pPacTBOpBl. MaccoBas [oiis
BEIIECTBA B PACTBOPE.

Knaccudpukanms HeopraHMUecKHUX coequHeHui. HoMmeHknaTypa HEOpraHMYeCKHX BEIIECTB.
I'eneTndeckas cBA3b HEOPTraHUYECKUX BEUIECTB, MPUHAAIEKAIINX K PA3IMIHBIM KJIaccaM.

Xumnueckas peakuusi. Knaccupukanyus XMMHUECKUX peakiii B HEOPraHNIeCKOH 1 OPraHnIecKoil
XUMHH. 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXpAaHEHUS W IMPEBpAIlCHHUs BSHEPTruu NpHU
XUMHUYECKHUX PEaKIUsiX.

CKOpOCTb peakuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTUMBbIe peakui. XUMHUIECKOEe
paBHOBecHe. DaKTOpbI, BIUAIOIINE HA COCTOSHUE XUMHUUecKoro pasHoBecHs. [Ipunnun JlelllaTense.

OnexTponutndeckas auccoruanus. CuiabHbIE U c1a0ble IeKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEeI0YHasl.

OKHCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCTepUMEHTaIbHBIE METOJbl W3YYEHHUS BEIIECTB M WX MPEBPAIEHUI: EMOHCTpaNus TaOJHIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojieien
KPUCTAIUIMYECKUX PEMIETOK, HAOJIIOIEHHE W ONHCAHWE JAEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIIBITOB
(pa3mokeHue TEpPOKCHIAa BOJAOpPOJAa B NPHUCYTCTBUM KaTalHW3aTtopa, OIpeNeleHHe CPeasl pPacTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), TPOBEICHUE
NPaKTUIECKON paboThl «BiHsaHue pa3invHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIm.

Pacuérnele 3anaun.

Pacuérbl mo ypaBHEHMSM XUMHMYECKUX pEaKLMi, B TOM 4YHUCIE TEPMOXMMHUYECKHE PaACUETHI,
pacyéTsl C HCMONb30BAHNEM TTOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckast xummus

Hemeramnsl. ITonoxxenne HemerauioB B Ilepuonnueckoii cuctemMe XUMHYECKHUX 31eMeHToB J[. .
MenzeneeBa U OCOOEHHOCTH CTpOeHHsS aToMoB. (DU3MYECKHE CBOWCTBA HEMETAUIOB. AJUTOTPOIHS
HEMETAIJIOB (Ha MpUMeEpe KUCIOpoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEHMIIINX HEMETA/IOB (TaJIOr€HOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEIUHEHUM (OKCHAOB, KUCIOPOACOAEPIKAINX KUCIOT, BOJOPOJHBIX COEAUHEHHUI).

[IpumeHeHne Ba)XHENIIIMX HEMETAJJIOB U X COETUHEHNH.

Mertamnsl. [lonoxxenne metamnoB B Ilepuoanueckoit cucrteMe XuMudeckux snemeHntoB [I. .
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTayuioB. OO0mme (hu3mdecKue
cBoiicTBa MeTauioB. CIIaBbl METAJJIOB. DIIEKTPOXUMHUICCKUH s HAPSDKCHUH METaJIOB.



XUMHYeCKHEe CBOHCTBA BOKHEWIINX METAUIOB (HATPHH, Kalui, KalblUA, MAarHWUH, aTlOMHHHMA,
IIUHK, XPOM, JKeJIe30, MeIb) U UX COSTUHCHUI.

OO61mue criocoObI oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAILHBIE METOJAbl M3yYEHHUs BEIIECTB M HX MPEBPAIICHHUM: H3YYCHHE KOJUICKIUH
«MeTtaimel M CIDIaBbI», 00Opa3OB HEMETALIOB, PEIICHHE YKCIECPUMEHTAIBHBIX 3a1adv, HaOo/eHue |
OTHMCaHue JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aWUMOACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMu KHCJIOT U IIEJIOYeH, KAYeCTBEHHBIC PEAKIIMY Ha KATHOHBI METAJLIOB).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcce N
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, pACUEThl MacChl (00bEMa, KOJIMUYESCTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEUIECCTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00€CIEYCHHWH 3KOJIOTUYECKOMN, JHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTHH MeIUIUHEL. [[OHATHE 0 HAYYHBIX METO/IaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUA.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX TPOMBIIUIEHHOTO TOMYYSHHS BaKHEHUIITNX
BEIISCTB.

UenoBek B MHpE BEIIECTB H MaTEpPHANIOB: BaKHEHIIME CTPOUTENIBbHBIE MaTepualbl,
KOHCTPYKL[MOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJI1 AJIEKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIBHBIC YI0OPEHNUS.

XuMus U 30pOBbE UETOBEKA: MpPaBHJIa HCIOIL30BAHUS JICKAPCTBCHHBIX IMPENapaToB, MpaBHUiia
0€30MMacHOr0 UCIOIL30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpegMETHBIX CBs3CH MpH HM3ydeHHH OOIIeH M HeopraHumdyeckoil xumuu B 11
KJIACCE OCYIICCTBISCTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX IOHSATHHA, TaK U
MIOHSITUH, SIBISIFOIINXCSI CACTEMHBIMU AJI OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEeHHO-HAy4YHBbIC TOHATHS: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccuukaius, MEepUOAMYHOCTh, HAOJIOJACHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, HU3MEPCHUE,
SIBJICHUE.

®u3uka: Marepusi, 3HEpPrusi, Macca, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, H30TOIL,
PaJMOaKTUBHOCTh, MOJICKYJIA, DHEPIeTUICCKHI YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHHE
BEIIECTBa, (U3NYCCKUE BEJTUUMHBI U CIMHHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHM3M, 3KOcHCTeMa, OWocdepa, Makpo- M MHUKPOIJIEMEHTHI, BUTAMHHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC HCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTb, METALIYprusi, HPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs POMBIIUIEHHOCTh, (papMarieBTHIeCKas
MIPOMBITIUICHHOCTh, TIPOU3BOJICTBO KOCMETHYECKHUX IIPEmapaToB, IPOU3BOJCTBO KOHCTPYKITMOHHBIX
MaTepHaJIOB, MICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHeIM). Haydno-
METOJUYECKON OCHOBOHM ISl pa3pabOTKH IIAHUPYEMBIX pPE3yNIbTaTOB OCBOCHHUS IPOTPAMM CPEIHEro
o011ero 00pa3zoBaHUs ABISETCS CHCTEMHO-AEITEIbHOCTHBIN TTOAXOI.

B cooTBeTCTBUU C CHCTEMHO-IEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIIUE
COCTaBJISTIOIIHE:

Ooco3HaHue OOyYaroIMMKCS POCCHUICKONH TpaKIaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOTIPENIETIEHHUIO;

HAJTMYHe MOTHBAIINH K O0YIEHUIO;

[[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LUEHHOCTEH U UCTOPUYECKUX TPAAUIHA 0a30BON HAYKH XUMHUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYalOMIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JEATENHHOCTH
[IEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAaMH, MIPUCYIIIHMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHMS AKOJOTMYECKOH KYJIBTYPBl M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
’KU3HEHHBIC TUTAHBL.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XHWMHS» IOCTUTAIOTCA B €IMHCTBE yUeOHOH U
BOCITUTATEILHOU AESITEIHHOCTH B COOTBETCTBHHM C TYMAaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPaBCTBCHHBIMU LIEHHOCTAMH W HJeajaMd POCCHHCKOTO TPa)KAaHCKOTO OOIIecTBa, NPUHATHIMUA B
ofmiecTBe HOpMaMH H TIPaBHJIAMH TOBEACHHSA, CIOCOOCTBYIOIIMMHU IPOIECCAM CaMOIIO3HAHUSA,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYaIOIIUXCA.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMera «XUMHs» OTPaKaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIFHON M MPAKTUYECKOW JCATENbHOCTH OOYUYaIOMIUXCS M0 Pealn3aliy MPUHATHIX B 00LIeCTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCTIMTAHUS!

0CO3HaHHUsI OOYUYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHHUS O COMMAIBHBIX HOPMaX M MPaBUIaX MEKIMIHOCTHBIX OTHOIIIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3JAaHUM YUYEOHBIX TPOEKTOB,
pelIeHnn y4eOHBIX 1 MO3HABATEIHHBIX 33/1a4, BRITIOJTHEHUH XUMUYECKUX DKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBEI, HAMEPEHUS, JIOTUKY W apTyMEHTHl IPYTHX TpH
aHalM3e pa3InIHbIX BUJIOB y4eOHOU JeATENLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LEHHOCTHOT'O OTHOILIEHHUS K UCTOPUYECKOMY U HAyYHOMY HAcCJIeIUI0 OTEUECTBEHHON XUMUM;

YBa)XKEHHS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHHM M TMPAKTHYECKOTO MPUMEHEHUS XUMHM,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3yNbTaT IUTENbHBIX HAOMIOACHHWN, KPOIMOTIUBBIX
AKCTIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOT'O TPY/Ja YUYEHBIX U IPAKTUKOB;

WHTEpEeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU M IOCIEAYIONIEM aHann3e WH(POPMAIUH O
MEePEIOBHIX TOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEJCHHUS;

CIIOCOOHOCTH OIICHHBATh CHTYyallMH, CBS3aHHBIC C XMMHUYCCKUMH SBJICHUSIMH, U HPHHUMATh
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYACh HA MOPAbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAThH CBOE MOBEJCHUE U MOCTYIIKU CBOMX TOBAPHILEH C MO3UIINI HPAaBCTBEHHBIX
Y TIPAaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUNA ITHX ITOCTYIIKOB;

4) dpopMupoBaHus KyJIbTYPbI 310POBb:

NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W 0Oe3omacHOro o0pa3a JKWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 310POBbIO;

COOJIIOJICHUS TIPaBIJI O€30MIACHOTO OOpaleHHUs C BEIECTBAMU B OBITY, MOBCEHEBHOW KU3HU H B
TPYAOBOU NESATEIHHOCTH;



MOHUMAaHUS [EHHOCTH TPaBWI HHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO TIOBEICHHS B
CUTYaLUSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHMS TIOCIEACTBUH W HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENLCKOM EATeFHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAHOBKH Ha aKTHBHOE y4YacTUE B PELLICHUU MPAKTUYECKUX 3a7a4 COLMAIIBHON HAIpaBJICHHOCTH
(B paMKax CBOETO Ki1acca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY H3YyYEHHIO MpOoQecCchil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaXEHUS K TPYLY, JIOJM TPYyJa U pe3yibTaTaM TPYyAOBOU ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuW oOpa3oBaHusi, OymyIei
npodeccu M pealn3anid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH IIE1ecO00Pa3HOr0 OTHOIIECHHUS K MPUPOJE, KaK UCTOUHHKY CYHIECTBOBAHUS KU3ZHH
Ha 3eMmiie;

MOHUMAaHUS TIOOATBHOTO XapakTepa OJKOJIOTHYECKHX TNPOOJeM, BIMSHUS JKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU Ui pElIeHHS BOIPOCOB
PalMOHAIIBHOTO MIPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEN OKPYKAIOLIECH NPUPOJHOW Cpene, YMEHMs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MpeA0TBpallaTh UX;

HaJM4HsI pa3BUTOTO SKOJOTUYECKOTO MBILIICHUS], SKOJIOTUYECKON KYJIbTYpPbl, ONbITA ACSITEIIBHOCTH
SKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHS  PYKOBOACTBOBAaThCS WMH B II03HABaTENIbHOM,
KOMMYHUKAaTHBHOM M COLMAJbHOW NPAaKTHKE, CINOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSTH
uaeonoruu xemohoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOIIECTBEHHOW MPAaKTHK;

MMOHUMaHUS CIIEU(GUKNA XUMIH KaK HAyKH, OCO3HaHUs € POl B (OPMHUPOBAHUU PAI[IOHATEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O €IHHCTBE
MPUPOJIBI M YeJIOBEKa, B MO3HAHWW IPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHUS,

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIHMH: B €&
TYMaHHUCTHYECKOI HANpaBI€HHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJBTYpPHI,
peleHny TI00albHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA — CHIPHEBOW, IHEPreTHYECKOMH,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBHM YCIEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(POPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/I0OB MTO3HAHMS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a M OOBSICHEHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHCXOIAMIMX B HEM W3MEHEHHH, YMEHHUS JAelaTh OOOCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOMIMXCS AAHHBIX C LENbI0 TOJyYEHHs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PElIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax mpodhecCHOHaIbHON NeITeNbHOCTH.

METANIPEIMETHBIE PE3YJIbTATBI



MerTamnpenMeTHble pe3yabTaThl OCBOCHHS YYeOHOTO mMpenMmera «XUMHS» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
crienu(UKy METOJIOB MMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepHsl, BEIIECCTBO, SHEPTHS,
SIBJICHUE, TPOIECcC, CHCTeMa, HAYYHBIA (aKkT, MPUHIIMII, TUTIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHbIe Yy4eOHbIe JeHCTBHS (ITO3HABATENbHbIC, KOMMYHUKATHBHBIC, PETYISTHBHEIC),
obecrieunBatonyie (popMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U COIUAIBHON KOMIICTCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MUPOBO33PEHUYECKIE 3HAHWS W YHHUBEPCAIbHbIC ydeOHBbIC JCUCTBHS B MMO3HABATEILHOW W COIUATBHOMN
MPaKTHKE.

MCTaHpe[IMCTHI)Ie PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
MO3HABATEILHBIMY, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU ICHCTBUSMH.

OgiiajieHHe YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH I€CTBHSIMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh LENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHIKCHHSI, COOTHOCHTh
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMLI JIOTUYCCKOI'0 MBIIIJICHUA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIONB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

B])I6I/IpaTb OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWTH JIOTMYECKUE PACCYXKJICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHS] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHUPOBATH BBIBOABI H
3aKJIIOUEHUS;

NPUMEHSTH B MPOIecce MO3HAHMUS, UCTIONB3YeMbIe B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBLIBaTh MOJICIBHBIEC MPEACTABICHUS — XUMWYECKUN 3HAK (CUMBOJI) DJIEMEHTA, XUMHYECKas
dopMysia, ypaBHCHHE XUMHUECKOM PEaKIMU — MPU PEHICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3aja4, MPUMCHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHS BEIECTB U XUMHUYECKHX PEaKIIHi;

(bopMyJIUpPOBATh 1SN U 33J]a4d MCCIICAOBAHMS, UCIIOIb30BATh MOCTABICHHBIC U CAMOCTOSATEILHO
c(hopMyIMpoOBaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA IO3HAHWS W OCHOBBI s (hOPMHUPOBAHUS
THUIIOTE3BI 11O IPOBEPKE MPAaBUIbHOCTH BBICKA3bIBAEMBIX Cy)K,Z];eHHfI;

BIIQJICTh  HaBBIKAMH  CaMOCTOSATEIBHOTO  IUIAHMPOBAHUS W TIPOBEACHUS  YUYEHUYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMS HAOJI0JAaTh 3a XOJOM MpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOIbI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIICIOBAHNUS, COCTABISATh 000OCHOBAHHBIN OTYET O MPOJIEIAaHHON PadoTe;

MpHOOpETaTh OMBIT YYEHUYECKOH HCCIEOBATEILCKOW W MPOEKTHOH NEATENHLHOCTH, IMPOSBISThH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
MIPUMEHEHUIO Pa3JINYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX WCTOYHMKAX WH(opManuu (HaydyHO-TIOMYJISpHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl MHTepHETa), aHATHM3UPOBATh HH(POPMAIIHIO
Pa3TUYHBIX BHIOB U (OpPM TPEACTaBICHHS, KpPUTUYECKH OICHUBaTH €€ JOCTOBEPHOCTh U
HETPOTUBOPECUYHBOCTD;

(bopMyIMpOBaTh 3aIPOCHl U MIPUMEHSTH Pa3IMYHbIE METOJBI NP TIOUCKE U 0TOOpEe WHPOPMAITUH,
HEOOXOMMOH JIJIsl BBITOJHEHMSI YISOHBIX 3a/1a4 ONMPECIIEHHOTO TUIIA,

MpHOOpETaTh ONBIT HWCIOJB30BaHHS HMH()DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHHA U
Pa3INIHBIX TIOMCKOBBIX CUCTEM;



CaMOCTOSITETIbHO BBIOMPATh ONTHUMANBHYIO (opMy mpeicTaBieHus HHOOpMAUU (CXEMBI,
rpaduku, qrarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(OpManuen:
MPUMEHATh MEXKIPEIMETHbIE ((DU3MYECKHE W MaTEeMaTHYeCKHE) 3HAKH W CUMBOJIBL, (HOPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCTIOTB30BaTh U MPE0OPa30BBHIBATH 3HAKOBO-CHMBOINIECKIE CPEICTBA HATIIATHOCTH.

OBJjaieHUe YHUBEPCATbHBIMUA KOMMYHHUKATUBHBIMU J1€CTBUSIMU:

3a/1aBaTh BOIPOCHI TIO0 CYIIECTBY OOCyXKJaeMoW TeMbl B XOJA€ JAWajora W/WIA IHUCKYCCHUH,
BBICKA3bIBaTh WAEH, (DOPMYyIHPOBATH CBOW IPEIJIOKEHHUS OTHOCHUTENHHO BBHITIONHEHUS TMPEATIOKEHHON
3aJa4H;

BBICTYNIaTh C MpPE3CHTAMEeH pe3ylbTaTOB IO3HABATEIBHOW JACSITEIBHOCTH, IMOJIYYCHHBIX
CaMOCTOSITETTFHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIOJIHEHWH XHMHYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3y4acMbIX BEIIECTB, Peaiu3alliy y4eOHOTO MPOeKTa
1 (hOPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUHN MYTEM COTJIACOBAHMSI TO3UIIUH
B X07Ie 00CyXIeH!s 1 00MeHa MHEHUSIMHU.

OBiaieHHe YHUBEPCAIBHBIMHU PEryJIATUBHBIMU T€HCTBUSAMM:

CaMOCTOSITEIILHO TUTAHUPOBAThH U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO ACSITEILHOCTD, OTPEICIIsIs
e€ menmu W 3aJa4yd, KOHTPOJHMPOBATH W TIO Mepe HEOoOXOIMMOCTH KOPPEKTHPOBATH Mpe/iaraeMblil
NTOPUTM JEWCTBUH TPH BBIMIOJHEHNH YYeOHBIX W HCCIENOBATEIhCKUX 3a/ad, BRIOMpaTh Hamboiee
3¢ eKTUBHBII CrIOCOO MX pEIICHUs ¢ YYETOM IOJIYYCHHUS HOBBIX 3HAHMU O BEIIESCTBAX M XMMHUYCCKUX
peaKIHsIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOEH IEATEIILHOCTA HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUSD» OTPaKaroT:

c(hOpMHUPOBAaHHOCTh TMPEICTABICHUH O XUMHUYECKOM COCTaBIAIONIEH eCTeCTBEHHO-HAyYHOU
KapTUHBI MUPA, POJM XUMHH B ITO3HAHWU SIBJICHUH MPUPOBI, B (OPMUPOBAHUN MBIIUICHUSI U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIHMOHAIBHONH TPaMOTHOCTH, HEOOXOAWMOW NSl PElICHUs] MPAaKTHYSCKHX 3a/1ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BIIQJICHUE CHCTEMOW XWMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIINAE TOHSTHS
(XMMHUYECKMI ~ DIIEMEHT, aToM, DJJEKTPOHHAas  00oJloYyka aroma, MOJIEKyJa, BaJIEHTHOCTS,
AJIEKTPOOTPULIATENILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTass U COKpamIEHHAA),
MOJITb, MOJISIPHAsE Macca, MOJISIPHBIN OO0BEM, YTIEPOJHBIN CKeNleT, (yHKIMOHANbHAS TPYIMIa, pajuKal,
M30MEpHs, U30MEPhl, TOMOJIOTUYECKHUI P, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA M a30TCOAEpKaIIne
COEJTMHEHSI, MOHOMED, IMOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIIIPHBIE COEINHEHUS); TEOPHH U
3aKOHBI (TEOpHUsl CTPOCHMs OpraHmueckux BemecTB A. M. ByTnepoBa, 3akoH coxpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKUHN SI3BIK XMMHHW; MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIIHe B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBICHUH, (PaKTOIOTUIECKUE CBEICHUS O
CBOWCTBAx, COCTaBe, MOJIYYEHUH M O€30MaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAaKTUUECKOH AESTENILHOCTH YeJIOBEKa;

c(hOpMHPOBaHHOCTh YMEHHWH BBISBIATh XapaKTepHbIE NPWU3HAKH MOHATHW, YCTaHABIWBATH HX
B3aMMOCBS3b, MHCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHS IIPH OIMCaHUM COCTaBa, CTPOCHUS U
MIPEBpAICHUN OPTaHNYECKUX COECANHEHUN;

c(OpMHPOBAaHHOCTh YMEHHHM WCIOJB30BATh XHMHYECKYI0O CHMBOJHUKY JJII COCTaBJICHHUS
MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (OpPMYyT OpPraHWYECKHUX BEIIECTB U
YpaBHEHUH XWMHUYECKHX pEaKIMH, H3rOTaBJIMBaTh MOJEIHM MOJEKYJ OpPraHWYECKHX BEIIECTB IS
WUTIOCTPALMN UX XUMAYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHUPOBAaHHOCTh yMEHWH YCTaHABIWBATH TPUHANJIEKHOCTh HW3YYEHHBIX OPTaHUYECKHX
BEIIECTB M0 WX COCTaBy M CTPOCHUIO K ONpeAciIEHHOMY KiacCy/TpyIie COeIWHEHUH (yriIeBOIOPOIbI,
KHCJIOPOJl U a30TCOACPKaIUe COEANHEHHS, BEICOKOMOJIEKYJIISIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHUS
o cucremarmueckoid HomeHknarype (IUPAC), a Takke IpUBOINUTL TPUBHAIBHBIC HA3BaHUS OTAEIBHBIX
OpPraHUYECKUX BEIIECTB (OTWIICH, MPONHJICH, AaleTHIeH, JTWICHTIUKONb, TIUIEPHH, (EHOI,



dopmManberna, aneTanbAeTHA, MypaBbUHAS KHCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBAs KHCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeJJIFII03a, TTIUIKH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMUYECKOH CBSI3M B OPraHUYECKUX COCTUHEHUSX
(onuHApHBIC ¥ KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH IIOJI0KEHUSI TEOPUH CTPOCHHS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MacChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MUECKHE U XUMHUYCCKHE
CBOWCTBA TUIIMYHBIX PEACTAaBUTEIECH PA3IMUHBIX KJIACCOB OPIraHWYECKUX BELIECTB (METaH, 3TaH, STUIIEH,
NpoNMJIeH, aueTwieH, Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJN, STHICHIJIUKOIb,
TIIMLEpUH, (EHOIN, aleTalbAeru, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO03a, Kpaxmal, IeJUIi0J03a,
AMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBaTh TI'€HETHYECKYIO0 CBsI3b MEXAY HUMH YpPaBHEHUSAMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hOopMyIT;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbS (HE(TH,
OPUPOAHBIA Ta3, Yrojb), CIOCOObI MX MEpepadOTKM M MNPAaKTHYECKOe INPHUMEHEHHE MPOLYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh yYMEHHUH MPOBOJUTH BBIYMCICHUS 10 XUMHUYECKHUM YypaBHEHHUSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOI'O BEIECTBA WM MPOLYKTa PEaKLUH 10 H3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WIH HPOLYKTOB PEAKIINN);

c(hOpMUPOBAaHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOJaX HAYYHOI'O
TIO3HAHUS, HCIIONB3yeMBbIX B XUMHHU NPH U3YyYEHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwe,
U3MEpeHHe, HSKCHEPHUMEHT, MOJAEIHPOBAHKE), HCIIONb30BATh CHUCTEMHbBIE XUMHMYECKHE 3HAaHUS IS
MPUHATUS pPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(OpMHPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBuja IMOJNb30BAaHUS XUMHUYECKOH MOCYyIOH U
na0opaTopHBIM O0OPYZOBaHHMEM, a TaKKe INpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMH TIO BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh yMEHHH IUJIAHAPOBATh M BBHINOJNHATh XUMHYECKHH  IKCIIEPHMEHT
(IpeBparieHusl OpraHuvecKUX BEILECTB PU HAarpeBaHMH, [TOJyUCHUE STHICHA U M3Y4YEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEaKIMH OpPraHWYEeCKUX BEIIECTB, JEHATypauus OENKOB MpH HAarpeBaHWH, I[BETHBIE
peakiuu OeKOB) B COOTBETCTBHU C MTPABUIIAMHU TEXHUKU 0€30IMaCHOCTH MPU OOpAIlleHNH C BEIECTBAMH U
na0opaTopHBIM OOOPYAOBaHHMEM, NPEICTABIATH PE3YIbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme
3allMCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuid W (HOpMyJIMpPOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaToB;

cOPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3MPOBaThb XHMHUYECKYI0 HMH(OpMAaIuio,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcOBOW MH(opManu, IHTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOAThH MPaBUia SKOJOTHUECKH IIeTIecO00pa3HOrO MOBEJCHHUS B
OBITY W TPYHAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHs] CBOETO 30POBBS M OKPYKAIOMIEH MPUPOTHON
Cpellbl, OCO3HAaBAaTh ONACHOCTh BO3AECHCTBUSA HA JKHMBBIE OpPraHM3MBl ONPEACIEHHBIX OPraHUYECKHX
BellecTB, MOHMMAs cmbica mokaszarens [IJIK, mosicHATP Ha mnpumepax crmocoObl yMEHBIICHHS U
MIPEIOTBPAIICHNS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHN3M YeTIOBEKa;

JUTs 00Y4YaIOLIMXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSITH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHMsI BEIIECTB U XUMUYECKUX SBICHUM;

JUISL CIIETIBIX W CcNA0OBHIAIIUX OOYYarOIMXCS: YMEHHE HCIIONb30BaTh PeNbe(YHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XxumMudeckux Gopmya.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYECKask XUMUSD OTPaKAIOT:

c(hOopMUPOBAHHOCTh TPEACTABICHHUN: O XWMHUYECKOH COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XHUMHWHU B MTO3HAHWUH SBJICHUNA TPUPOIBI, B (DPOPMHUPOBAHUHN MBIIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOU IS PEUICHHS MPaKTUYCCKUX 3ajad U
JKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M ITPUPOJTHOM CPE/IE;

BJIQICHWE CHCTEMOW XMMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE TOHSATHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,



MOJIIPHBI 00BEM, BAJICHTHOCTB, JJICKTPOOTPHIIATEILHOCTD, CTENEHH OKHCICHHUS, XUMHUYECKAas CBS3b
(xoBajieHTHAs, MOHHAS, METAJUIMYecKas, BOIOPOIHAs), KPUCTAIIMIECKAs PEIIéTKa, THITHI XMMHYIECKUX
peakiuii, pacTBOp, AJIEKTPOIUTHI, HEIJICKTPOIUTHI, SJICKTPOJIUTHYECCKAS JUCCOIUAIUS, OKHUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XMMUYCCKOW PEAKIUK, XUMHUECKOES PABHOBECHE);TCOPUU U 3aKOHBI (TCOPHS
3JIEKTPOJIUTHYECKON TUCCcolMaIuy, iepuoandeckuit 3akoH 1. . MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl
BEIIIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTHH MPH XUMHUUYCCKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHH, MHPOBO33PCHUECCKUE 3HAHUS, JIekKAIIMe B OCHOBE MOHHUMAHUA
MIPUYMHHOCTH U CHCTEMHOCTH XUMHYECKHUX SBICHHUH, (PaKTOJIOTHIECKUE CBEICHUS O CBONMCTBAX, COCTABE,
MONMydeHNN W OE€30TacHOM WCIONB30BAaHUM BaXHEUIINX HEOPTraHMYECKUX BEHIeCTB B OBITY U
MPaKTUYECKOM NEeATEIbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTCPHbIC NPU3HAKH MOHSTUN, YCTaHABIWUBATH WX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS TPY OMMCAHIHA HEOPTAHMYECKHUX BEIIECTB U UX
[IPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMCHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (OpMYJ
BEIIECTB M ypaBHEHWH XWMHUYECKHX peakmuii, cucremMarndeckyro HoMmeHkKiarypy (IUPAC) wu
TPUBHAILHBIC Ha3BaHUS OTACTHHBIX HEOPTaHWYECKUX BEIISCTB (YTapHBI ra3, YIIeKUCIbIA ra3, aMMHUaK,
raméHasi u3BeCTh, HerameéHasi U3BeCTh, MUTHEBAs COJA, MUPUT U IPYTHE);

c(hOpMHUPOBaHHOCTh YMEHHU ONPEIENATh BaJCHTHOCTb W CTENEHb OKHCICHHS XUMHUYECKHIX
AJIIEMEHTOB B COCIUHEHMSX DPa3IMYHOIO COCTaBa, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHAs, MOHHA,
MeTaJUIMYeCcKasi, BOJOPOAHAS) B COCIUHECHUAX, THI KPUCTAUIMYECKON PEIIETKY KOHKPETHOTO BEIIEeCTBA
(aToMHasi, MOJICKYJISpHAs, WOHHAs, METa/UIMYeCKas), XapakTep Cpeasl B BOAHBIX pPacTBOpax
HEOPTaHWYECKNX COSIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAIJICKHOCTh HEOPTaHUYECKHX BEIISCTB IO HMX
COCTaBY K OIPENSIEHHOMY KJIACCY/TPYIIe COSAUHECHUH (IPOCThIC BEIIECTBA — METAJIBI M HEMETAJLIbI,
OKCHJIbI, OCHOBaHUSI, KUCIIOTHI, aM()OTEPHBIE THIPOKCHIBI, COJIH);

c(hopMHPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI Imepuoaudeckoro 3akona J[. 1. Menneneea u
JIEMOHCTPHPOBATh €I'0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO ¥ IPOrHOCTUYECKYIO (DYHKIIMH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Mengeneesa,
UCTIONB3YS TIOHATHSA «S-, P-, O-3JeKTpOHHBIE OPOUTAIN», «IHEPrETHUECKHE YPOBHU», OOBSICHATEH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB W HMX COCIMHECHUU IO TEepUoJaM H
rpynmnaM [lepuonuueckoit cuctemsl xumuueckux siaemeHToB /. V1. Menneneena;

c(hOpMHUPOBaHHOCT, YMEHWH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIICCTB PA3IMUHBIX KIACCOB, MOJATBEPIKAATh CYIIECTBOBAHHE TCHETUYCCKON CBS3H
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YpaBHEHUH COOTBETCTBYIONINX XUMHYECKHX
peaKLHmii;

c(hopMUPOBAHHOCTH YMEHISI KJIACCUMUITNPOBATh XUMHIECKHAE PEAKIIUU 110 PA3TMIHBIM ITPU3HAKAM
(urciy W CcOCTaBy pEarupyroIIMX BEIIECTB, TEIUIOBOMY JS(DQeKTy peaknuu, W3MEHEHHUIO CTEICHEH
OKHCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIUH, YIaCTHIO KaTaIn3aTopa);

c(hopMUPOBAaHHOCT, YMEHHM COCTaBIISATh YpPaBHEHHUS PEAKIUH PAa3IUYHBIX TUIIOB, TOJHEIE H
COKpaniéHHbIE YPaBHCHUS PEaKIMi MOHHOTO OOMEHA, YUUTHIBAsl YCJIOBHSI, MPU KOTOPBHIX ITH PEaKITHH
UIYT 0 KOHIIA;

c(hOpMHUPOBaHHOCT, YMEHHUI IPOBOJUTH PEAKIMH, IOATBEPKIAIONINE KaYeCTBEHHBIM COCTaB
pPasIUYIHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH ONBITHBEIM MYyTEM HOHBI, MPUCYTCTBYIOIIAE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PaCcKpPhIBaTh CYINTHOCTh OKHUCIIMTEIHHO-BOCCTAHOBUTEBHBIX PEaAKIIUN
MTOCPEIICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHca 3THX PEAKITHH;

c(hopMUPOBAaHHOCTE YMEHHHA OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW pEakIud OT
Pa3TUYHBIX (AKTOPOB; XapaKTep CMEUICHHS XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
Bosnetictus (puHIHn Jlelllarense);

c(hopMUPOBAHHOCTh, YMCHHM XapaKTepPHU30BaTh XHUMHYECKHE IIPOIECCHI, JISKAIHEC B OCHOBE
MPOMBINIUICHHOTO TIOJYYCHUSI CEPHON KHCIIOTHI, aMMHUaKa, a Takke C(hOPMUPOBAHHOCTh IMPEIICTABICHUN
00 00IMX HAYYHBIX MPUHIUIIAX U IKOJOTHUSCKUX MPOOJIEMaX XUMHUYECKOTO ITPOU3BOICTBA;

c(hopMUPOBAHHOCThL YMEHHH NPOBOAUTH BHIYHUCICHHUS C HCIIOJNIH30BAHUEM ITOHATHS «MaccoBast
JIOJIS BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHHUH ra30B MPU XMMHUYSCKUX PEAKIHAX, MACChl BEIECTBA



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJJHOTO M3 YYACTBYIOIINX B
peaxIuy BEmeCTB, TeIIoBOro 3¢ (eKkTa peakii Ha OCHOBE 3aKOHOB COXPaHEHHWS MAacChl BEIIECTB,
MPEBPALICHUS 1 COXPAHECHUS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHUH COONIOAATh MpaBHia TOJB30BAHUS XUMHUYECKOH MOCYyIOW H
mabopaTopHEIM O00OPYZOBAaHHUEM, a TakXKe NpaBuia OOpaIIeHHsT C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH T10 BBITTOTHEHHUIO TA0O0OPATOPHBIX XUMUYECKIX OIIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBHIIOIHATh XUMUYECKUN SKCIEPUMEHT (pazioKeHue
MEepPOKCHAa BOAOPOJa B MPHCYTCTBHHM KaTajw3aTopa, OIMpPEAeNeHHe CpPEOsl PAcTBOPOB BEIIECTB C
MOMOIIIBIO YHHUBEPCAIFHOTO HWHIWNKATOpA, BIMSHHUE PAa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XHMHYECKOMH
peaKInu, peakuu HOHHOTO 0OMeHa, KaUeCTBEHHBIC PEaKLUK Ha Cylb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMUsI, pellieHHe SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam «MeTtamiel» U «HemeTamisr») B
COOTBETCTBHH C IPABIJIAMH TEXHHUKH OE30IIaCHOCTH IMpPH OOPAIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PEe3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (JOpME 3alUCH ypaBHEHUM
COOTBETCTBYIOIIUX PEaKUUil U (OPMYJINPOBATh BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XHMHYECKYI0 HH(MOpPMAIHIO,
MOTy4aeMYyI0 U3 Pa3HBbIX HCTOYHUKOB (CPElICTBA MACCOBOW KOMMYHHUKANNH, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh NPAaBUJIa KOJOTUYECKH IIeJICCO00Pa3HOr0 TOBEJACHHUS B
OBITY W TPYHOBOH JEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3J0POBBS W OKPYKAIOMIEH MpUPOTHON
Cpellbl, 0OCO3HABaTh OMMACHOCTH BO3/ICUCTBUS HA JKHUBBIE OPTaHW3MBI OIMPESIEHHBIX BEIISCTB, TOHUMAs
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS W MPEJOTBPAICHUS HX
BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YeJI0BEKa;

JUTsE 00YYaIOINXCSl C OTPAHUYCHHBIME BO3MOKHOCTSIMH 3/I0POBbS: YMEHHUE MIPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX MMO3HAHUS BEIIECTB M XMMUYECKUX SIBJICHUH;,

JUI CIIENBIX W cHaOOBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIONb30BaTh PENIbe(hHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmvicyn XuMHU4ecKux GOpMyIL.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Nen/n MPOrpaMMblI Bcero Konrpoaeubie  Ipaxtuyeckne o0pa3oBaTeJibHBIE
padoThI padoThI pecypesi
Pa3znen 1.TeopeTudyeckne 0CHOBBI OPraHUYeCKOH XUMHUH
IIpenmer opranuyecKol XUMHUH. TGOPI/IH Bu6mnorexa LOK
11 CTPOEHUSI OPTAaHIMYECKUX COSTMHEHUH A. 3 ]
https://myschool.edu.ru/
M. bytieposa
Hroro no pazaeny 3
Paznen 2.YrieBogopoabl
bubmuorexa [JOK
2.1 [IpenenbHBIE YTIIEBOAOPOABI — ATKAHBI 2 0 0 https://myschool.edu.ru/
HermpenenpHbIe yrieBOIOPOIBI: aTKEHBI bubmmorera [OK
2.2 QUIKAHCHbL, ATKHHEL 6 0 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaTHYECKHE YIIIEBOIOPOIBI 2 0 0 https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKY YTIIEBOIOPOIOB U bubmmorexa [OK
2.4 X TiepepaboTxa 3 1 0 https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nen 3.Kuciopoaconep:kaniue opranndeckue coeTHHeHUsI
bu6mmorexa [IOK
31 CrinpTel. Peron 3 0 0 https://myschool.edu.ru/
32 Anpnerunbl. KapOoHOBBIC KHCITOTHL 7 0 1 BH6J_IH0TeKa HOK
: Crroxcebie Shupsr https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuorexa [JOK

3.3 VrieBosst 3 https://myschool.edu.ru/
Hroro mo pazneiny 13
Paznen 4.A30Tconep:kainme oprannyeckue coeJHHeHUs!
4.1 Amunbl. AMUHOKHUCIIOTHL. benku 3 bubmoreka LOK
https://myschool.edu.ru/
Hroro no pazaeny 3
Paszpnen S.BeicokoMoJIeKyIsIDHBIE COCAUHEHUA
bubmuorexa [JOK
A I1 K .B 2
S FIACTMACCH. RayHyxH. BojorHa https://myschool.edu.ru/
Hroro mo paznemy 2
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTBO YyacoB JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;:::me PAasieIOB M TeM Beero Koutpoabusie = IIpakTuueckue f)lg:)g)f OOBB;TI:J)EHH e
padoTbI padoTsI pecypel
Pa3nen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenue aromoB. [lepruonuueckuii 3akoH
11 u [lepnonnyeckas cucreMa XUMHIECKAX 3 0 0
anemenToB . 1I. MenpaeneeBa
19 Crpoenue BemecTBa. MHOrOOOpa3ue 4 0 0
BEIIECTB
1.3 XuMHA4YeCKHe peaKIiui 6 1 1
Hroro mo paznemy 13
Paznen 2.Heopranuveckass XuMus
2.1 MerTamibt 6 0 1
2.2 Hewmerammnt 9 1 1
23 CBsi3b HCOPraHUYCCKUX U OPraHnv4CCKux 2 0 O
BEIIECTB
Hroro mo paznemy 17
Paznen 3.Xumus U ’Ku3Hb
3.1 ‘ X¥UMUS U KU3Hb 4 0 0
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMHE

10 KUIACC
KosnyecTBo yacoB DJ1IeKTPOHHbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Konrpoapnpie | Tpakruieckue U3y4YeHHs o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesi
1 [IpeaMeT OpraHMvecKol XUMUH, €& 1 0 0 bubnuoreka [IOK
BO3HMKHOBEHHE, PAa3BUTHE ¥ 3HAUCHHUE 06.09.2023  https://myschool.edu.ru/
5 Teopust cTpoeHNsT OPraHUIECKIX COSIMHEHUH 1 0 0 bubanoreka IIOK
A. M. BytniepoBa, €€ OCHOBHBIE MTOJIOKEHHS 13.09.2023  https://myschool.edu.ru/
[pencraBnenue o knaccupuKauu
3 opranuyeckux BemecTs. Homenknarypa 1 0 0 bubnuorexa [IOK
(cucrematnueckas) U TPUBHAJIbHBIC HA3BAHUS 20.09.2023 = https://myschool.edu.ru/
OpraHMYECKHX BEIICCTB
4 AJKaHBI: COCTaB M CTPOCHHE, 1 0 0 bubnnorexka [JOK
TOMOJIOTHYECKUH PSIJ 27.09.2023 | https://myschool.edu.ru/
5 MeraH 1 3TaH — npocTeiime 1 0 0 bubnuotexa [JOK
MPE/ICTABUTEIH aJIKAaHOB 04.10.2023  https://myschool.edu.ru/
6 Al . 1 0 0 bubmuorexa [JOK
KEHBI: COCTaB M CTPOCHHE, CBOWCTBA 11102023 htips:
.10. ps://myschool.edu.ru/
7 DTHJICH U TIPOITHICH — MPOCTEHIIINe 1 0 0 bubnmoreka [JOK
MPEICTaBUTENH AIKEHOB 18.10.2023 = https://myschool.edu.ru/
3 [Mpaktuueckas pabora Ne 1. «[TonyueHne 1 0 1 bu6moreka LIOK
ATUJICHA U U3yYCHHUE er0 CBOMCTBY 25.10.2023 = https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u Bu6morexa IIOK
3 merOyrameri-1,3. Honyserie : 0 0 08.11.2023  https://myschool.edu.ru/
CHHTETHYECKOTO Kay4dyKa ¥ PE3UHBI
AJIKUHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHUSI, BuGnnorexa [IOK
10 FOMOJIOTHYECCKHUH Psil. ALCTHICH — 1 0 0 15.11.2023  https//myschool.edu.ru/
MPOCTEHIINHI NPEACTABUTEND ATKHHOB o : =
11 BerynciieHus o ypaBHEHHIO XUMHYECKOU 1 0 0 22.11.2023  bubnuoteka [IOK
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peaxiyu https://myschool.edu.ru/
12 ApeHsl: 6eH301 U TOTyoJ1. TOKCHYHOCTh bubnuorexa LIOK
apeHoB 29.11.2023 @ https://myschool.edu.ru/
13 ['eHeTHvecKas CBA3b yIICBOIOPO/IOB, bubnnoreka [HOK
MIPHHAIJIEKAIINX K PAa3IHNIHBIM KIIaccaM 06.12.2023  https://myschool.edu.ru/
y Hpnpoz[HH? MCTOYHHKH yTIICBOIOPO/IOB! BuGuorexa [IOK
TIPUPOHEIM Ta3 1 MOy THBIC He(TAHBIC rasbl, 13.12.2023  https://myschool.edu.ru/
He(PTh U IPOAYKTHI €€ NepepadoTKU
s HpHpOJJ;Hmf: MCTOYHHKH yTIICBOIOPO/IOB: Bu6uorexa [JOK
TMPHUPOIIHBIH ra3 M NOMYTHbIE HEQTAHbIE Taskl, 20.12.2023  https:/myschool.edu.ru/
He(Th ¥ POIYKTHI €€ rmepepaboTKu
16 Koutpoannasi pa6ora no pasaeny bubmoreka [IOK
«YTJIEBOIOPOABD» 27.12.2023 | https://myschool.edu.ru/
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHL: METAHOI bu6moreka LIOK
1 3TaHoI. BogopoaHas CBs3b 17.01.2024  https://myschool.edu.ru/
18 MHOTr0aTOMHBIEC CIIUPTHI: STHICHTIIUKOIb U bubimoreka IIOK
TIULEPUH 24.01.2024 | https://myschool.edu.ru/
19 deHOI: CTPOCHHUE MOJIEKYIIbI, (PU3HUECKHE U bubimoreka IIOK
XUMHUYECKHUE CBOWUCTBA, TPUMEHCHUE 31.01.2024  https://myschool.edu.ru/
20 Anpaeruabl: GopManbAer I U alleTalbICTH/I. bu6mmoreka [IOK
AneroH 07.02.2024  https://myschool.edu.ru/
21 OIHOOCHOBHBIE TIpe/IelIbHbIe KapOOHOBHIC bubnmoreka [JOK
KHCJIOTBI: MypaBbHHAS 1 YKCYCHAs 14.02.2024  https://myschool.edu.ru/
22 IpakTuueckas pa6ora Ne 2. «CBoiicTa bubnuorexa [IOK
pacTBOpa YKCYCHOH KUCIIOTBI» 21.02.2024 = https://myschool.edu.ru/
23 CreapuHOBas 1 OJIEMHOBAsT KUCITIOTHI, KaK bubmuorexa [JOK
MPEICTABUTENIN BBICIINX KapOOHOBBIX KUCIIOT 28.02.2024 | https://myschool.edu.ru/
24 MBbUTa KaK COJIM BHICIINX KapOOHOBBIX bu6moreka LIOK
KHCIIOT, UX MOIOIIEE IEHCTBHE 06.03.2024 | https://myschool.edu.ru/
25 CrnoxxHble 23QHUPHI KaK MPOU3BOTHBIE 13.03.2024  bubnuoreka [IOK
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KapOOHOBBIX KUCIIOT. ['MIPOIIH3 CIOKHBIX
3¢upoB

https://myschool.edu.ru/

26 Kupsr: ruaponus, mpuMeHeHue, 1 bubmuoreka [JOK
OHoIIoruuecKas pojb KHPOB 20.03.2024  https://myschool.edu.ru/
VTIIeBOIbI: COCTAaB, KIacCU(DUKALIHSL. BuGuorexa [IOK

27 BacHelilue npe/icTauTeii: 1oko3a, 1 03.04.2024  https://myschool.edu.ru/
(bpykTo3a, caxaposa

28 Kpaxman u memmtono3a Kak mpupoaHbIe 1 bubanoreka IIOK
MOJTUMEPHI 10.04.2024 = https://myschool.edu.ru/
KouTposbHasi pa6oTa nmo pasaeiry Bu6miorexa [[OK

29 «Kucaopoxconepaane OpranniecKkue 1 17.04.2024  https://myschool.edu.ru/
COeTMHEHHS»

30 A . 1 bubmuorexa [JOK

MUHDI: MCTHITAMITH H tTHi 24.04.2024 = https://myschool.edu.ru/
AMHMHOKHCIIOTBI KaK aM(pOTepHBIC Bu6muorexa [[OK
31 gPFaHH‘IeCKHe COCIIMHCHHU, NX 1 08.05.2024  https://myschool.edu.ru/
MOJIOrMYecKoe 3HaueHue. Ilentuabl

30 Benku kak mpUpoaHbIe 1 bubimoreka IIOK
BBICOKOMOJICKYJISIPHBIE COMHCHUS 15.05.2024  https://myschool.edu.ru/

33 OCHOBHBIE MTOHATHS XUMUHU 1 bubnuoteka [JOK
BBICOKOMOJICKYJISIPHBIX COEANHEHUI 22.05.2024  https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a Bu6muorexa [JOK

34 BHHCOKOMOHeKyn’IpHHX COCHIHCHIH. . 29.05.2024  https://myschool.edu.ru/

JIACTMACCHI, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHBIE
Ne ara udposbie
w/n Tema ypoka Beero KOGHTI)OJILHLIe H%aKaneCKne §3yq CHHSI ::6[()1;[; OBATEIbHLIE
padoThI padoThI pecypesr
1 XuMuyeckuil a3neMeHT. AToM. DIeKTpOHHas 1 0 0
KOH(UTYpanus aTOMOB
[Tepunonnueckuii 3axkoH u Ilepuonnueckas
2 CHCTEeMa XMMHUYECKHX 3j1eMeHToB JI. 1. 1 0 0
MemnpeneeBa, X CBSI3b C COBPEMEHHON
TEOPUE CTPOEHUS] aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHHH T10
3 TpynIaM v nepruoiaM. 3HaueHue 1 0 0

MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI

xuMudeckux dementoB /.M. MenneneeBa B

Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUIECKas CBS3b, €€
4 BUJIbI; MEXaHU3MBI 00pa30BaHUS KOBaJIEHTHON 1 0 0

cBs3U. BoopoaHas cBs3b

BanieHTHOCTB. DJIEKTPOOTPUIIATEILHOCTD.
5 Crenenn okucienus. Bemecrsa 1 0 0

MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUS

[onsiTue o qucnepcHBIX cucTemMax. MicTuHHBIC

6 1 KOJIJIOWIHBIE pacTBOPBL. MaccoBas 101 1 0 0
BEILIECTBA B PaCTBOPE

Kiaccudukarys 1 HOMEHKIaTypa
HEOpPraHWYECKUX COe/IMHEeHU. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIMYHBIX
KJIACCOB

Knaccudukanys XuMU4ecKuX peakiuii B
HEOPraHWYECKOU U OPTaHUYECKON XUMHUU.

8 3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH 1 0 0
COXpaHEHUS U MPEBPALICHHUS SHEPTHU TIPU
XUMHYECKUX PEaKIMsIxX




Ckopoctb peakiuu. OOpaTUMbIe peaKiyy.
XUMHUYECKOE paBHOBECHE

10

11

[Ipaktuueckas padora Ne 1. «BnusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKiim

DIeKTpoIMTHYEeCKas TUccolralust. [IoHsTiHe 0
BOJIOpOIHOM Mokasatese (pH) pactopa.
Peakuuu nonnoro oomena. ['mapomnus
OPraHUYeCKUX U HEOPTaHUIECKUX BEIIECCTB

12

13

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEBIE PEAKITHH.
[lonsiTre 00 3MEKTPONH3E PACIIIaBOB H
pacTBOpPOB COJIEN

KonTponbHas padora mo pazueny
<<TeopeTquCKHe OCHOBBI XUMHU»

14

Mertamnsl, ux nonoxenue B [lepuoguueckon
CHCTEME XMMHUYECKHX demMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. O01IHe (hU3nYeCcKre CBOMCTBA
METaJII0B

15

CrinaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN PSIIT
HaIpsDKEHUI METAJIIIOB

16

17

18

XHUMHYECKHE CBOMCTBA Ba)KHEUIIINX METaJJIOB
(HaTpmii, Kamuii, KaabIMii, MarHUH,
ATIOMHUHNN) ¥ MX COCTMHCHUI

Xumudeckue CBOMCTBa XpoMa, MeIU U UX
COCTUHCHMI

XUMHYECKHE CBOMCTBA ITUHKA, JKEJI€3a U UX
COCTMHEHUI

19

20

[IpakTnueckas pa6ora Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 337a 110 TeMe
«MeTamiem»"

Hemeramnel, nx nonoxenue B [lepuoanueckoit

CHCTEME XUMUYECKUX dnieMeHToB JI. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

21

dusnyeckue CBOMCTBA HEMETAIIOB.




Annotponus HEMETAIIOB (Ha IpUMEpe
KHCIIOpOJia, cepbl, pocopa 1 yriaepoaa)

XuMu4ecKue CBONCTBa rajoreHoB, CEphI U UX

22 . 1 0 0
COCIMHCHUIA

23 XuMHUUecKUe CBOWCTBA a30Ta, pocodpa U X 1 0 0
COETMHEHUN

24 XHUMHYECKHE CBOUCTBA YIIIEPOJa, KPEMHUS U 1 0 0
UX COETMHEHUU

25 [IpuMeHeHue BaXXHEHIIMX HEMETAIIOB U X 1 0 0
COEJMHEHUI
O06001eHne 1 CUCTeMaTH3aIUs 3HAHHH 110

26 teme «Hemeramnbl». Beluncnenus no 1 0 0
YPaBHCHUSAM XUMHUYCCKUX PEAKIHN 1
TEPMOXUMHYECCKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIBHBIX 33a4 110 TeMe 1 0 1
"Hemetamisr"»
KontponbHas pabora 1o TeMam «MeTaibsDy u

28 1 1 0
«HeMmeTtaiubiy

29 Heopranuueckue u OpraHMYeCKUe KUCIOTHI. 1 0 0
Heopranuueckrie U OpraHn4ecKue OCHOBAHHS
AM(oTepHbIe HEOPraHUYECKUE U

30 OpraHuuecKue coefMHeHus. [ eHeTnueckas 1 0 0
CBSI3b HEOPTaHMYECKUX W OPTaHUYEeCKHX
BEIIECTB
Ponb xumun B 00€CICUEHUM SKOJIOTMUECKOM,

31 SHEPreTHYECKON U MHUINEBON 0€30MaCHOCTH, 1 0 0
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 00 00IMUX HAYYHBIX

32 MPUHIMIAX TPOMBIIIIIEHHOTO TTIOTYyYeHHS 1 0 0
BaXXHEUIITNX BENIECCTB

33 UetoBeK B MHUPE BEILECTB M MATCPUAJIOB 1 0 0

34 XUMUS U 3I0pPOBbE YEIOBEKA 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 34 2 3







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

* Xumus, 10 kmacc/ I'abpuensu O.C., Octpoymo W.T'., Cnaakos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narensctBo «lIpocBerieHune»

* Xummus, 11 knace/ I'abpuensa O.C., O0mecTBO ¢ OrpaHHYEHHON 0TBETCTBEHHOCTEIO «/[[PODAY;
AxrmmmorepHoe obrmecTBo «M3maTenscTBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIbBI JIUIAA YYUTEJIS

0. C. T'abpuensn, U. I'. Octpoymos, U. B. Akcénora, Xumus. 10 knacc. ba3oBblii ypoBeHb.
MeTtoandeckoe mocodue.

3. 0. C. l'abpuensu, U. B. Tpurybuak. Xumus. 10 xiracc. 3amaqHuk

O. C. I'abpuensn u qp. Xumust. 11 knace. ba3ossiii ypoBerb. MeToaruecKkoenocooue.

3. 0. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 kiiacc. 3agaqyHuk

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.rullpeacraBnensl crneayroniie pyoOpruKn: COBETH aOUTYPUEHTY, YIUTEII0 XUMHH,
CIIPaBOYHHK (OUeHB OOIbIIast Moa00pKa TabIHI] U CIIPABOYHBIX MaTEpHAIIOB), Bec&nas XHMHS, HOBOCTH,
OJIUMITHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPHUECKIX CBECHHN)

2. http://www.hij.ru/XKypHan « XuMus 1 )KU3HHITOHATHO ¥ 3aHUMATEIBHO PACCKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO IIPOUCXOJHT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbI# KypHaT «XUMHUKU B XUMHsD». B xypHane
MPECTABICHO MHOXKECTBO OIBITOB MO0 XMMHUH, COACPKUTCS MHOTO 3aHUMATENbHON HHpOPMAaLIUH,
HO3BOJISFOIIEH YBIIEUh YYEHHKOB SKCIIEPUMEHTAILHON YaCThIO TPEIMETa.

4. http://c-books.narod.ru JIuteparypa o XUMuHu.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» I yUUTENICH U HE TOJIbKO. B HEM TpecTaBiIeHO
00JIBIIIOE KOJTMYECTBO PA0OT YUEHUKOB, B TOM YKCJIE U HCCIIEJOBATENLCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOJIBHBIN MTOPTA CO CCHUTKAMU Ha
00pa3zoBaTeNnbHbIC CAUTHI IO XUMUH.

7. www.periodictable.ru COOpHHK cTaTell 0 XUMHYECKHX JIEMEHTaX, WILTFOCTPHUPOBAHHBIH
IKCTICPUMEHTAMH.
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