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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMMa O XHMHUW Ha YpPOBHE CpETHETO 0OmEero oOpazoBaHHs pazpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPEeJHErO OOIIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIXx B DemepalbHOM TOCYIAPCTBEHHOM 00pa3oBaTeIbHOM
cragmapre COO, c¢ yuérom Konmenmun mnpenogaBaHus ydeOHOro mpeameTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir denepanuu, pealn3yrOmUX OCHOBHBIE 00pa3oBaTelbHEIC
MIPOTPaMMBI, M1 OCHOBHBIX MOJ0KEeHHH «CTpaTeruu pa3BUTHS BocuTaHusa 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 COCTAaBWIM KOHIeNTyaimpHble mojoxernns OPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJlel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
MOJrOTOBKH 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
Poccuiickoii ®enepannu.

XUMHSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WTIpaeT O0coOylo poilb 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 cooTBeTCTBHM C OOIIMMU LEISIMH U MPUHIUIIAMHA CPEIHET0 OOIEro 00pa30BaHus COACPIKAHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi yPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY O00yYarOmUXCs, HEOOXOANUMYIO UM JUTsl BRIPAOOTKH MHPOBO33PEHUYECKHUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COLMYMA, MNPOJOJIKCHUA O6pa3OBaHI/I$I B pPa3JIMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomuMu npeamera «XuUMus» ABJSIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«O01mas ¥ HeopraHu4ecKass XMMUsD), OCHOBHBIM KOMIIOHEHTOM COZEP)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 NpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
Martepuaiga W OOYCIIOBIIEHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUH Ha ONpPEJCNEHHBIX
TEOpPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOol XHMHUHM 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 YriioM 3peHHS B MpeAMETe «XUMHs» 0a30BOT0 YPOBHS PaccMaTpPHBAETCs M3YUEHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro oOpa3oBaHMs TEOPETHUECKUI MaTepral U (aKTOJIOTHIECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmIas U HEOpraHU4ecKas: XUMHUS»
0o0yyaromuMcsT HPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE IEPUOAMYECKOr0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMNA, TIIyOXe TMOHATh 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,
CHOCOOCTBYIOT BOCIUTAHWIO YBaKEHHS K TMPOLECCY TBOPUYECTBA 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 3HaHHI7[, PEHICHUA MHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX UCCIIEA0OBATCIIbCKUX 3a/1a4. B
LEJIOM COAEp)KaHHe Y4eOHOro mpeamera «XHMHsS» NAHHOTO YPOBHS H3YyY€HHs OPHEHTHPOBAHO Ha
(dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKOH OCHOBBI IJII TMOHMMaHUS (MIOCO(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 IMPEINOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUH B PEIICHUH JKOJOTHYECKUX NpolieM, a Takxke MpobdieM cOepekeHUs SHEPreTHUECKUX
PECYpCOB, ChIPpbA, CO3AaHNA HOBBIX TEXHOJIOTUH U MaTcepualioB.

B nnane pemieHust 3amad BOCIHUTAHUS, PA3BUTHS M COLMAIM3aLMU OOYYArOIIUXCS IPHUHATHIC
OporpaMMoil IO XHMHM HOAXOAbl K ONPEACTICHUIO COACPXKAHMS M IIOCTPOCHHS IpeaMera
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  HMCCIeNOBaTENIbCKONW 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, NPU OINpPEICICHUH COACPKATEIbHON XapaKTEPUCTHKH ILeler
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.

Cormnacuo JlaHHOﬁ TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA NTPEAMCETA «XuMHsI» HaA 6330BOM
ypoBae (10 —11 xJ1.) SBISIFOTCSI:

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 000O0IIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HWCTOpHEH 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 JESTEIbHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U OOBSCHEHHUEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOI0OACHNEM MTPaBMII O€30acHOr0 0OPAIIEHUs C BEIIECTBAMHU.

Hapsny ¢ atum, copepkaTenbHas XapaKTEpPUCTHKA IelNed W 3ajJad W3y4YeHUs IpeaMeTa B
mnmporpaMMme 1Mo XUMHUHU YTOYHCHA MW CKOPPEKTHpPOBaHa B COOTBETCTBHMM C HOBBIMU IIPUOPUTETAMU B
cucteme cpegHero oOmiero oOpaszoBaHusi. CerogHs B MPENOJaBaHUUM XWMHUH B OOJBIIEH CTENEHH
OoTHaéTcsl MpEeNIoYTeHHE NPAKTHYECKOH KOMIIOHEHTE COJEpXaHUs OOydeHHs, OPHUEHTHPOBAHHOM 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 JKI3HU JUIS PEIICHNS MPAKTHYECKHX 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
UHTEIUIEKTYaIbHO ~ 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 JESATEIBLHOCTH: pelIeHus TpolieM, 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 XUMUYECKHUX MPOLIECCOB HA OPTaHM3M YEJIOBEeKa U MPUPOTHYIO CPENy;

pasBUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yJaromuXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKa
Y aHanu3a y4eOHOW M HAyYHO-TIOMYJISpHON HH(OpMAIMK XUMHUECKOTO COCPKAHHUS;

dopMupoBaHHe W pa3BUTHE y OOYYAIOIIUXCS AaCCOLHATHBHOIO W JIOTHYECKOTO MBIIUICHHS,
HaAOIOJaTeTFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMEI, B YaCTHOCTH, TPH
IJIAaHUPOBAHUHN U MPOBEACHUN XUMUNUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHUE y oOydaromuxcs yOekIEHHOCTH B T'YMaHHMCTHUECKOW HANpaBICHHOCTH XHMUH, €€
Ba)KHOH POJM B PEHICHHH TJO0ANTBHBIX MPOOJIEM palMOHAIBHOTO MPUPOJONOIB30BAHUS, MOMOTHEHHS
SHEPreTHUECKUX PECYpPCOB W COXpPaHEHHs] MPUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH
OepeKHOT0 OTHOIIEHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, & TaKKE MPHOOPETEHUS OIBITA MCIOJIb30BaAHUS
HOJYYCHHBIX 3HAHWH JUIA NPUHATHS T'PAMOTHBIX PEIICHHH B CHUTYalHsX, CBS3aHHBIX C XUMHUYECKHUMHU
SIBJICHHSIMU.

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

[Ipenmer opraHu4eckoi XMMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHHE B IOJIYYECHUHM HOBBIX
BEILLECTB U MaTepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIISCTB. | OMONOTrHs, W30MepHs. XHUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

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

OKCIIEpUMEHTANbHBIE METOIbl H3YyYCHMS BEIIECTB M HUX MPEBPALCHUH: O3HAKOMJICHHE C
o0pa3uaMy OpPraHWYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOZAEIMPOBAHHE MOJIEKYI
OpraHn4YCCKUX BCIICCTB, Ha6HIOZ[€HI/I€ U OINHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MNPCBpalICHUIO
OpPraHUYECKUX BEIIECTB IIPU HAarpeBaHUH (IUIaBJIeHNE, 00yTIMBaHHE 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
NpUpoe, MONyYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUYECKHH pAa. OTWiIeH U MpOIMWIeH — MpocTelIine
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakluu THUIAPUPOBAHUS,
rajJOreHUPOBaHMS, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaneH-1,3: ctpoeHre, BaKHEUIIHE XUMITYECKHE CBOMCTBA
(peaxrus monmuMepusanun). [lomydenne CHHTETHYIECKOTO KayuyKa U Pe3UHBL.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHe M XUMHYECKHE CBOWCTBA (peakuuu
THIPUPOBAHMS, TAJIOTEHUPOBAHNSA, TUAPATAIIUHN, TOPEHHUS ), TOyIE€HUE U IPUMEHEHUE.

Apensl. benzom: cocrtaB, cTpoeHHEe, (QU3MYECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10nyo0: cocmas, cmpoenue, usuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOSanusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
TokcuyHOCTH apeHOB. 'eHeTHYeCKast CBSA3b MEXAY YIVIEBOJOPOAAMM, IPUHAJIIEKAIMUMH K Pa3IMYHbIM
KJIaCCaM.

ITpupoaHbie UCTOYHUKH YyriieBogopoaoB. [Ipupoanslii ra3 u nonytHsle HeTsHbIE Ta3sl. HeTh u
e€ mnpoumcxoxknenue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT (TepMHYECKHH,
KaTaMTHYeCKuil), muponu3. [IpoaykTel nepepaboTku HedTH, MX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib ¥ IpOAYKTHI €ro nepepadoTKy.

9KCHepI/IMeHTaHBHI)Ie METOJAblI HU3Y4YCHUA BCIIECTB U HUX npeBpameHHﬁ: O3HAKOMIJICHUE C
o0Opa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiun «Hedte» u «Yromby, MoJieupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IPOBEJACHNUE NPAKTHYECKOHW paboThbl: MOMy4YeHHE STWIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

PacuérHeble 3anaun.

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 PEAKIINH).

Kuciopoacoaep:kanue oprannyeckue coequHeHust

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHE U XMMHUYECKHUE
CBOHMCTBAa (peakmWu C aKTUBHBIMH MeETaJUIaMH, TaJOTr€HOBOIOPOJAAMH, TOPEHHUE), NPUMCHEHHE.
Bonoponubie CBS3M MEXIy MOJEKyJaMH crnupToB. [leiicTBme MeTaHOJla M ATaHOJNA Ha OPraHU3M
YyeJIoBeKa.

MHoroaToMHbIe CIHUPTHI. DTWICHTIUKONIb M TIHULEPHH: CTPOCHHE, (PU3NYECKHUE M XUMHUECKHUE
CBOWCTBa (B3aMMOJECHCTBHE CO ILENOYHBIMU METAIJIAMU, KAuEeCTBEHHasl peaklHs Ha MHOIOaTOMHBIE
cnupThl). JleficTBre Ha opranu3M denoBeka. [IpuMeHeHne riunepuHa U 3TUICHIIIUKOIIA.




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

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOWCTBa (peaKMH OKHCIICHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEaKIMN), TOTYyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE IIpeleibHbIE KapOOHOBbIE KHUCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
cTpoeHHe, (DM3MYECKHEe W XMMHYCCKHE CBOMCTBa (CBOMCTBa, OOmMME IS Kilacca KHCIOT, PEaKIIHs
ITepUUKALNK), TTONyuYeHHEe U TpuMeHeHue. CTeapuHOBas W OJEWHOBAas KUCIOTHI KaK MpeACTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Croxxable 2QUPH Kak MPOU3BOIHBIC KapOOHOBBIX KHCIOT. ' MIpoiu3 CIOXHBIX 3(upoB. JKuphl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: cocTaB, KiaccH(pUKalus YriaeBoAOB (MOHO-, AW- M Tojucaxapuisl). [mokoza —
IPOCTEHIINIT MOHOCAXapHul: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MUYECKHEe M XMMHYECKHUE CBOMCTBA
(B3aumoperictBue ¢ ruapokcuaom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasl 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
cnupToB (OKucIeHue dTanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHUIIEPUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pPacTBOpoM okcupa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBre Kpaxmaia C HOIOM), TPOBEACHHE NMPAKTUIECKOH paboThHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Boruncniennst mo ypaBHEHMIO XUMHMYECKOH peakuuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM NMPOAYKTa PEaKLHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO 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 ~ COEIMHEHWI: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIUMEPU3AIlH, CpPEeIHsS MOJIeKysipHas macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSIMHEHNH — IIOIMMEPHU3aLMs U TOJTUKOHCHCAIHS.

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,
MO/JICITUPOBAHUE.

Odwusnka: Mmarepus, SHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHYEeCKUH ypOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOEe COCTOSIHHWE BEIIECTBa, (pU3WYeckne BENWYMHBI M CJUHUIBI WX
U3MEpPEHHUS.

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

Teoperuyeckue 0CHOBbI XMMHUH

XUMHUUECKHUH deMeHT. AToM. Snpo atoma, W30TOMBL. DIEKTPOHHAS 000JI0YKa. DHEpreTHUECKUe
YPOBHH, MOJYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHThl. OCOOCHHOCTH pacHpeie/ieHHs
JJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB TIIEPBHIX UETHIPEX MEPHUOAOB. OJEKTPOHHAS
KOH(HTYpaLusi aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucreMa xumudeckux anemeHToB . 1. Menaeneesa.
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
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemecTBa. XUMUIECKast CBSA3b. BHUIBI XMMHUYECKOW CBS3W (KOBAJIICHTHAS HETMONSPHAS U
MOJIAPHASI, WOHHAs, MeTaJulmueckas). MexaHM3Mbl 00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBI M JTOHOPHO-aKIENTOPHBIHN). BomopomHas cBs3b. BaneHTHOCTB. DIEKTPOOTPUILIATEILHOCTS.
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.

IlonsiTue O pucHepcHBIX cucTeMax. VCTUHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas a0
BEILECTBA B PaCTBOPE.

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

Xumudeckas peaxius. Kiiaccupukanus XuMUIeCKUX peakiinii B HEOPraHMYECKOW U OPraHNnIeCKOn
XUMHH. 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXpAaHEHUS W IMPEBpAIlCHHUs BSHEPTruu NpHU
XUMHUYECKHUX PEaKIUsiX.

CKopocTh peakiuy, €€ 3aBUCUMOCTD OT Pa3inyHbIX (pakTopoB. OOpaTuMbIe peakiui. XUMHUIECKOe
paBHOBecue. DakTophbl, BIUAIOIINE Ha COCTOSHUE XUMUueckoro paBHoBecus. [Ipuniun Jle [arense.

OnexTponutndeckas auccoruanus. CuiabHbIE U c1a0ble IeKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BEILECTB: KUCIIAsl, HEUTpaJbHAs, [ICIOUYHAS.

OKHCIIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCTepUMEHTaJIbHBIE METOJbl M3YYEHHUS BEIIECTB M MX MPEBpallleHUi: JEMOHCTpalus TaOJHIl
«llepuoguueckas cucreMa xumuueckux snemeHtoB JI. WM. MeHnpneneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PENIETOK, HAOJIIOJeHNE W ONHCAaHUE AEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(pa3nmokeHue TEpPOKCHIAa BOJAOpPOJAa B NPHUCYTCTBUM KaTalHW3aTtopa, OIpeNeleHHe CpPeasl PacTBOPOB
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 4YHUCJIE TEPMOXMMHYECKHE PaCUETHI,
pacyéTsl C HCMONb30BAHNEM TTOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckast xummus

Hemeramnsl. ITonoxxenne HemerauioB B Ilepuonnueckoii cuctemMe XUMHYECKHUX 31eMeHToB J[. .
MenzeneeBa U OCOOEHHOCTH CTpOEHHS aToMoB. (PU3MYECKHEe CBOWCTBA HEMETAJUIOB. AJUTOTPONHS
HEMEeTaJJIOB (Ha MpUMepe KUCJIOpoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIIMX HEMETA/IOB (TaJIOr€HOB, Cephbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHS) U UX COSAMHECHHHA (OKCHUIOB, KUCIOPOCOACPKAIINX KUCIOT, BOJAOPOIHBIX COCTUHCHUN).

[IpumeHeHne Ba)XHENIIIMX HEMETAIJIOB U X COETUHEHNH.

Mertamnsl. [lonoxxenne metamnoB B Ilepuoanueckoit cucrteMe XuMudeckux snemeHntoB [I. .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DIICKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. OOmme pu3niaeckue
cBoiicTBa MeTauioB. CIIaBbl METAIJIOB. DIIEKTPOXUMHUCCKUH s HAPSDKCHUHA 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.

OKCIEepUMEHTAIBHBIE METOABl M3yUCHHUs BEIIECTB M WX MPEBPAIICHUM: H3ydeHHE KOJUICKIIUU
«MeTtaimel M CIDIaBbI», 00Opa3OB HEMETALIOB, PEIICHHE YKCIECPUMEHTAIBHBIX 3a1adv, HaOo/eHue |
OTHMCaHue JIEMOHCTPAITMOHHBIX W JTA0OPATOPHBIX OIBITOB (B3aWUMOACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KHCJIOT U IIEJIOYeH, KAUeCTBEHHBIC PeaKIIMU Ha KATHOHBI METAJUIOR).

Pacuérnnie 3amaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcce N
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, pacUEThl Macchl (00bEMa, KOIMUYECTBA BEIICCTBA)
MPOJIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B 00€CIEYCHHWH 3KOJIOTUYECKOMN, JHEPreTHYECKOW W THINEBOM O€30MacHOCTH,
pa3BUTUHM MeIULUHEL. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUA.

[IpencraBnennss o0 OOMIMX HAyYHBIX TNPHUHIMIIAX TPOMBIIUIEHHOTO TOMYYSHHS BaKHEHUITHX
BEIISCTB.

UenoBek B MHpE BEIIECTB H MaTEpPHANIOB: BaKHEHIIME CTPOUTENIBbHBIE MaTepualbl,
KOHCTPYKL[MOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJI1 AJIEKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIbHBIC yI0OpEHHUS.

XuMHs U 370pOBBE UEJIOBEKA: MpaBHJIa HCIOIH30BaHUS JICKAPCTBCHHBIX IPENapaToB, MpaBUiia
0€30MMacHOr0 UCIOIL30BaHMSI ITPEIapaTOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeaMeTHBIX CBs3ed MpH W3ydyeHWH OOINeH M Heopranmyeckoil xumuu B 11
KJIACCE OCYIIECTBISACTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK U
MOHSTUH, SIBISIFOLINXCSI CACTEMHBIMU AJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHATHS: HAYYHBINM (akT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, Kiaccu(ukaius, MEepUOAMYHOCTh, HAOJIOJACHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, HU3MEPCHUE,
SIBJICHUE.

®u3uka: Marepusi, DHEpPrusi, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaINOaKTUBHOCTH, MOJIEKYJa, JHEPIreTHIECKUI yPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE
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, TOILUTUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTb, METALIYprusi, HPOU3BOJACTBO CTPOUTEIBbHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs POMBIIUIEHHOCTh, (papMarieBTHIeCKas
MIPOMBITIUICHHOCTh, TIPOU3BOJICTBO KOCMETHYECKUX TPEMapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaIOB, DJICKTPOHHAS 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
cpemHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHhIM). HaydHo-
METOJUYECKON OCHOBOHW ISl pa3pabOTKH IIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO
o011ero 00pa3zoBaHUs ABISETCS CHCTEMHO-AEITEIbHOCTHBIN TTOAXOI.

B cOOTBETCTBUM C CUCTEMHO-ICATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJhTaTOB
OCBOCHHMSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeAHEero oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIIUE
COCTaBJISTIOIIHE:

oco3HaHuWe OOyYaroIUMKCS POCCHUIICKONH TpaKIaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPENIETICHHUIO;

HAJTMYHe MOTHBAIINH K O0YIEHUIO;

[[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
EHHOCTEH U UCTOPUYECKUX TPAAUIIHA 0a30BON HAYKH XUMHU;

TOTOBHOCTh W CIHOCOOHOCTh OOYyYalONIMXCS pPYKOBOACTBOBAaTHCS B CBOEH JeSATENHFHOCTH
[IEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAaMH, MIPUCYIIIHMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHMUS;

HaJIMYME TPABOCO3HAHMS AKOJOTMYECKOH KYJIBTYPBl M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TUIAHBIL.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS TpeaMeTa «XWMHsD IOCTHUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCIIMTATEIBHON JCSATEILHOCTH B COOTBETCTBHU ¢ TYMAHHCTUYCCKHUMHM, COI[MOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMH IICHHOCTSMH W HJIAaMHd POCCHHCKOIO T'Pa)KTaHCKOTO OOIIECTBA, NPHUHITHIMH B
oOmmecTBe HOpMaMH W TIPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIUMH IPOIIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YIaOIIUXCA.

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUS MpEAMETa «XHUMHUS» OTPaXKarT CHOPMHUPOBAHHOCTH OIBITA
MO03HABATENFHON M MPAKTUYECKOW JCATENbHOCTH OOYYaIOMIUXCS M0 Pealn3alliyl MIPHHATHIX B 00IIeCTBe
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCTIMTAHUS!

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAXKCHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

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

CMOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTHX MpU
aHaJM3e pa3InIHbIX BUJIOB y4eOHOU JeATETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEUECTBEHHON XUMIH;

YBOKEHUS K TMPOIECCY TBOPYECTBA B 00JACTH TCOPHHM M IMPAKTHUYECKOrO NMPUMEHEHHUS XHUMUH,
OCO3HaHHUS TOrO, YTO JOCTHIKEHHUS HAyKH €CTh PEe3yJIbTaT JJIMTEIIbHBIX HaOJOJACHUN, KPOIMOTIMBBIX
9KCIIEPUMEHTAIEHBIX TIOUCKOB, IIOCTOSSHHOTO TPY/Ia YUEHBIX U MTPAKTHKOB;

WHTEpEeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU W TOCIEIAYIONIEM aHanu3e WH(OPMAIUU O
MEPEIOBBIX JOCTHKCHHUIX COBPEMEHHOM OTEUECTBCHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIICHHBATh CHTYyallMH, CBS3aHHBIC C XMMHUYCCKUMH SBJICHUSIMH, U HPHHUMATh
OCO3HAHHBIC PEILICHMSI, OPUCHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE MOBEACHUE U MTOCTYIKH CBOUX TOBapHINEH C TIO3UIUN HPaBCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUH ITHX IMOCTYIIKOB;

4) hopMupoOBaHHS KYJbTYPbI 310POBbSI:

NOHUMAaHUsl IIGHHOCTeW 3J0poBOro W Oe3omacHOro oOpaza JKHM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 310POBbIO;

COOITIOTCHUS TIpaBUiI 0€301IaCHOTO OOpAIICHUS ¢ BEMIECTBAMU B OBITY, IIOBCETHEBHOM JKU3HU U B
TPYAOBOU NESATEIHHOCTH;



IOHUMAaHUS IIEHHOCTH NpaBWJ MHIUBHYalTbHOTO U KOJIJIEKTHBHOTO 0€30IIaCHOrO IIOBEICHUS B
CUTYyalUsIX, YIPOKAIOIINX 310POBBIO U JKU3HH JIIOJEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BPEAHBIX NPUBBIYEK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIIEN0BATEIbCKOM NESTENbHOCTH, OOIECTBEHHO
TI0JIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE Y4acTHE B PEHICHHH IPAKTHYECKUX 3a[a4 COLMAIbHON HANPaBICHHOCTH
(B paMKax CBOETO Ki1acca, IIKOJIbI);

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

YBa)KEHUS K TPYAY, JIOIAM TPyJa U pe3yIbTaTaM TPYAOBOU AESATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHIMBHUAYaJbHON TpAcKTOpUU OOpa3zoBaHusi, OymyIIei
npodeccu ¥ peann3aniu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIEeCTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1eIecO00Pa3HOr0 OTHOIICHHS K MPUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS KU3IHH
Ha 3eMmiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJIeM, BIHMSIHHUS 3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU Ui pElIeHHS BOIPOCOB
PaIOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MIPEeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJIOTMUYECKOTO MBIIIJIEHHS, DKOJIOTHIECKON KYJIBTYpBI, ONBITA JEATEIEHOCTH
SKOJIOTMYECKOM  HANpaBlI€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HMH B II03HABaTENbHOM,
KOMMYHUKAaTHBHOM M COLMAJbHOW NPAaKTHKE, CINOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOSTH
uaeonoruu xemohoouu;

7) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

NOHUMaHUs cneun(UK XUMUHM KaK HayKH, OCO3HaHMS € posr B (POPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTaBICHUSI 00 OKpYXKAIoIEeM MHUpE KaK O EIMHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU JUI COBPEMCHHOM IMBWIM3AlUU: B €6
TYMaHUCTHYECKOH HANPABICHHOCTH U Ba)KHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHOW KYJIBTYpHI,
pelIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOMH,
MUIIEBON M HKOJIOTHYECKON Oe30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIOBHI YCHEITHOTO
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 OKPYXXAIOIIETO MHUPa W TPOHCXOIANIMX B HEM W3MEHEHHWH, yMEHHS JAeNaTh OOOCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS JAHHBIX C LENbI0 MOIYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

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

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax npodeccHoHaIbHOM AesITeTbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI



MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYeOHOTO NpenMeTa «XUMHEs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauuMbIe IS (OPMHUPOBAaHUS  MHPOBO33PEHHUS  OOYYAIOMUXCA  MEKIUCIUIUTMHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
cnenn(pUKy METOJIOB MMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPI U,
SIBJICHUE, TPOIECC, CHCTEMa, HAayYHBIH (DaKkT, MPUHIIMII, THUTIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHbIC Y4eOHbIC JeHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBatonyie (popMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH U COIUAIBHON KOMIICTCHIIUU
oOyJaronuxcs;

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

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAOT  OBIAJCHHE  YHUBEPCAIBHBIMU  YYCOHBIMU
MO3HABATEILHBIMY, KOMMYHUKATHBHBIMH U PETYISTHBHBIMU TEHCTBUSMHU.

OgiiajieHHe YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH I€CTBHSIMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSITETTbHO POPMYITHPOBATE M AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pACCMATPUBATh;

OTIPENIENIATh 1EeNU JCITEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPHU WX JOCTHKECHUS, COOTHOCHTH
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIOJNB30BaTh COOTBETCTBYIOIUE MOHSATHS IS
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 IPUYUHHO-CIICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWTH JIOTMYECKUE PACCYXJICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, MO AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHS] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHUPOBATH BBIBOABI H
3aKJIIOUEHUS;

NPUMEHSThH B MPOIecce MO3HAHUS, UCTIONIB3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBLIBATh MOJICIBHBIE MPEICTABICHUS — XUMWYECKUN 3HAK (CHMBOJI) DJIEMEHTA, XUMUYECKas
dopMysia, ypaBHCHHE XUMHUECKOM PEaKIMU — MPU PEHICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3aja4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a30BbIe HCCIEI0BATEILCKIE NeiiCTBUS:

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

(bopMyIHPOBATh SN U 337]a4d HCCIICAOBAHMS, UCIIOIb30BATh MOCTABICHHBIC M CAMOCTOATEILHO
chopMynHMpOBaHHbIE BOMPOCHI B KA4eCTBE WHCTPYMEHTAa IIO3HAHWS M OCHOBBI JUIsl (DOPMHUPOBAHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIbHOCTHU BbICKA3bIBACMbIX Cy)KJIeHI/Iﬁ;

BJIaJICTh ~HABBIKAMH  CAMOCTOSITCNIBHOTO  IUTAHUPOBAHWST M MPOBEACHUS  YYCHUYCCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMS HAOJI0JAaTh 3a XOJOM MpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH OOOOIIECHHUS U BBHIBOJbI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIICIOBAHNUS, COCTABISATh 000CHOBAHHBIN OTYET O MPOJIENIaHHON padoTe;

MpHOOpETaTh OMBIT YYEHUYECKOH HCCIEOBATEILCKOW W MPOEKTHOH NEATENHLHOCTH, IMPOSBISThH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJ0B PCHICHUA IMPAKTUYCCKUX 3ajady,
MIPUMEHEHUIO Pa3JINYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WH(opManmu (HaydyHO-TIOMYJISpHAS JIMTEpaTypa
XUMHUYECKOT0 COJCPKaHMs, CIIPaBOYHbIE OCOOUs, pecypchl MIHTepHETa), aHAIM3UPOBaTh MH(DOPMAILIHIO
pa3iIMuYHBIX BHUJOB M (OPM TPEJACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(hopMyJIUPOBaTh 3aMPOCHl U MPUMEHATh Pa3jIMUHbIe METObI IPU MOUCKE M 0TOOpe MH(OpMAIIUH,
HEOOXOMMOH JIJIsl BBITOJTHEHMSI YISOHBIX 3a/1a4 ONMPECIIEHHOTO TUTIA,

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



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

UCIIOJIb30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CPEJCTBA MPH pabOTe ¢ XUMHYECKON HH(DOpManuer:
MPUMEHSATh MEXKIpPEIMETHbIC ((PU3NYECKHE W MaTEeMaTHYeCKUE) 3HAKW M CHUMBOJIBL, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpPa30BhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISITHOCTH.

OByajieHHe YHUBEPCATLHBIMUA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aaBaTh BONPOCHI MO CYIECTBY OOCY)KJAaeMOH TeMbl B XOJe IUaliora W/WIHM JHUCKYCCHHU,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOW MPEIJIOKECHUS OTHOCHUTEILHO BBIMONHEHHS MPEIOKECHHON
3aJ1auu;

BEICTYNaTh C TPE3CHTAlMell pe3yJbTaTOB IMO3HABATCILHOW JICATEIBHOCTH, ITOJYYCHHBIX
CaMOCTOSITETIHHO WIJIM COBMECTHO CO CBEPCTHUKAMH TPH BBITIOJTHEHUM XUMHYCCKOTO 3KCIICPUMEHTA,
MPAKTUYECKON pabOThI IO UCCIICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB, PeATU3aIii Y4eOHOTO IPOSKTa
1 (OPMYJIUPOBATh BHIBOJIBI IO PE3YJITATaM IMPOBEASHHBIX UCCIICAOBAHUHN MYyTEM COTIIACOBAHUSI TO3UIIUH
B X07Ie 00CyXIeH!s 1 00MeHa MHEHUSIMHU.

ORiiajieHle YHUBEPCAIBLHBIMH PETyJISITHBHBIMH JI€HCTBUAMU:

CaMOCTOSTEIBHO IJIAHUPOBATh M OCYLIECTBIISATH CBOIO TIO3HABATEIBHYIO JIEATSIILHOCTD, OPEACIIss
e€ menu W 3a1add, KOHTPOJIMPOBATH M TO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh MpEiJiaracMplii
NTOPUTM JCHUCTBHU TPU BBIMOJHEHUU YYCOHBIX M HCCIEIOBATENBCKHUX 3a/ad, BBIOHpaTh HaubOolee
3¢ eKTUBHBII CrIOCOO MX pEIICHUs ¢ YYETOM IOJIYYCHHUS HOBBIX 3HAHMU O BEIIESCTBAX M XMMHUYCCKUX
peaxIusx;

OCYIIECTBISTh CAMOKOHTPOITb CBOEH JIESITENTEHOCTH HAa OCHOBE CaMOaHAIIN3a U CAMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD» OTPaKaroT:

c(hOpMUPOBAaHHOCTh TMPEICTABICHUH O XUMHUYECKOM COCTABIAIONMIEH eCTeCTBEHHO-HAyYHOU
KapTUHBI MHUPa, POJIM XMMHUHU B MO3HAHUM SBJICHUN TPUPOBI, B ((OPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKI[MOHAIBHON TPaMOTHOCTH, HEOOXOJMMOM JUIS PEUICHHS MPAKTUYECKHX 3a1ad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPE/IE;

BIIQJICHUE CHCTEMOW XWMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIINAE TOHSTHS
(XMMHUUYECKHI ~ DIIEMEHT, aToM, OJIIeKTpOHHAas  00OJIoYKa aroma, MOJIeKyNla, BAJICHTHOCTb,
ANIEKTPOOTPULIATENIFHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpamEHHAs),
MOJITb, MOJISIPHAsE Macca, MOJISIPHBIN OO0BEM, YTIEPOJHBIN CKeNleT, (yHKIMOHANbHAS TPYIMIa, pajuKal,
M30MepHs, U30MEPhl, TOMOJIOTUYECKHUI PsA, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA U a30TCOIep Kallnue
COCIMHCHISI, MOHOMED, TOJINMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHNS); TEOPUU H
3aKOHBI (TEOpUs CTPOEHHWs] OpraHnvecknx BemiecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUS MacChl
BEII[ECTB); 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3BIK XMMHH, MHPOBO33PEHUCCKUE 3HAHUS, JICKAIIHE B
OCHOBE IMOHUMAaHMS IPUIMHHOCTH U CUCTEMHOCTH XUMHUYCCKUX SBJICHHM, (PaKTOJOTUYECKHE CBEIACHUS O
CBOICTBAx, COCTaBe, MOJYYCHHH M 0E30IIaCHOM HCIOIb30BAHHH BKHEHIIIUX OPTaHUYECKHUX BEUIECTB B
OBITY Y IPAaKTUYECKON JESITETLHOCTH YEIOBEKA;

c(hopMUPOBAaHHOCTh, YMEHHMH BBISBIATH XapaKTEPHBIE NPHW3HAKHA ITOHSATHH, YCTAaHABIWBATH WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATUS MPU ONHMCAHMM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUI;

c(hopMUPOBAaHHOCT, YMEHHU MCIOIB30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTABJICHHS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOHN) (OpMyNT OpPraHWYECKUX BEIIECTB H
YpPaBHEHUN XMMHMUYECKUX PEAKLUMH, H3rOTABIMBATH MOJIEIM MOJIEKYJ1 OPraHUYECKHX BELIECTB IS
WUTIOCTPAINA WX XUMHAYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHYIS;

c(hopMUPOBAaHHOCT, YMEHHHA YCTAaHABIMBATH MPUHAMICKHOCTh W3YYEHHBIX OPTaHUICCKUX
BEIIECTB [0 MX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY KIIACCY/TPYIIE COSNUHEHUH (YTIeBOIOPOIBI,
KHCIIOPOJT U a30TCOJCPKAIINE COSAMHCHHUS, BRICOKOMOJIEKYIJISIPHBIE COCIUHEHU), 1aBaTh UM Ha3BaHUS
mo cucremarnyeckoir HoMmenknatype (IUPAC), a Takke IpUBOANTH TPUBHAIBHBIC HAa3BaHUS OT/CIIBHBIX
OPTaHWYECKUX BEIIECTB (ITWJIEH, TPONWJIEH, aleTWICeH, OJTUJICHIJIMKONb, TJHIEPHH, (eHo,



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

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMUYECKOH CBSI3U B OPraHUYECKUX COEIMHEHUIX
(onuHApHBIC ¥ KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH IOJI0KEHUSI TEOPUN CTPOSHHSI OPIaHUYECKUX BELIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MaccChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3MUECKHE U XUMHUYCCKHE
CBOWCTBA TUIIMYHBIX MPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BEIIECTB (METaH, 3TaH, 3TWIEH,
NpoNuJIeH, aueTwieH, Oyranuen-1,3, metunOyTtamuen-1,3, OeH30J, METaHOJ], 3TaHON, STHJICHIJIHKOJIb,
TIIMLEpUH, (EHOIN, aleTalbAeru, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO03a, Kpaxmal, IeJUIi0J03a,
AMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBaTh TI€HETHYECKYI CBs3b MEXIYy HUMH ypPaBHEHUSIMU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUH C UCIIOIB30BaHUEM CTPYKTYPHBIX hOpMyT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbA (HE(TH,
IOPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX MEpPepadOTKM M IPAKTUYECKOE IPUMEHEHHE INPOSYKTOB
nepepaboTKy;

c(OPMHPOBAHHOCTh yYMEHHUH MPOBOJUTH BBIYMCICHUS 10 XWMHUYECKHM YpaBHEHHUSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOI'O BEIECTBA WM MPOLYKTa PEaKLUH 10 H3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WIH HPOLYKTOB PEAKLIUN);

c(hOpMUPOBAaHHOCTh YMEHHUM BJIAJIETh CHUCTEMOW 3HAHMHW OO0 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHMS, HCIONB3YyEMBIX B XMMHM NpPHU M3yYEHUH BELIECTB M XUMHUYECKHUX sABJIeHHUH (HaOmromeHue,
U3MEpeHHe, HSKCHEPHUMEHT, MOJACIHPOBAHME), HCIIONb30BATh CHCTEMHbBIE XUMHYECKHE 3HAHUS IS
MPUHATUS pPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

c(hopMHUPOBaHHOCT, YMEHHH COOJIOAAaTh TpaBWiIa TOJH30BAHHS XHMHUYECKOW TIOCYIOW U
na0opaTopHBIM O0OpYZOBaHHMEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

chOPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBaTb ¥ BBIOJHATH  XUMHYECKHHA  IKCIIEPHUMEHT
(IpeBparieHusl OpraHuvecKUX BEILECTB PU HAarpeBaHMH, [TOJyUCHUE STHICHA U M3Y4YEHHE €ro CBOMCTB,
Ka4eCTBEHHbIE PEaKIMU OPraHMYeCKHX BEIIECTB, JeHATypalus OCIKOB TNpH HArpeBaHWH, IIBETHHIC
peakiuy OeJKOB) B COOTBETCTBHH C ITPABUIIAMH TEXHUKU 0€30MIaCHOCTH MPH OOPAIICHUH C BEIECTBAMH U
na0opaTopHBIM OOOPYAOBaHHMEM, NPEICTABIATH PE3YIbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme
3allUCH YPaBHEHHH COOTBETCTBYIOLIMX peakuuid U (OpMyIMpPOBaTh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaToB;

cOPMHUPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3UPOBaTh XMMHUYECKYI0 HH(OpMALHIO,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcOBOW MH(opManu, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHS B
OBITY U TPYIAOBOH JAEATEIHHOCTH B IENAX COXPAaHEHHsS] CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPHUPOTHOU
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI ONPEAETIEHHBIX OPraHUYECKHUX
BellecTB, MoHMMAas cmbicn mokazarens [I/IK, moscHATe Ha mpuMepax CcHocoObl YMEHBIICHHS |
MIPEIOTBPAIICHNS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHN3M YeTIOBEKa;

JUTs 00Y4aIOLIMXCS C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMU 3/10POBbsl: YMEHHE PUMEHSITh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHMsI BEIIECTB U XUMUYECKUX SBICHUM;

JUIS CIIETIBIX W CcIA0OBHIAIIMX OOYYarolUXCs: YMEHHE HCIIONb30BaTh PeNIbe(PHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu xumMudeckux Gopmya.

11 KJIACC

IIpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYeCcKasi XUMUSD OTPaKatoT:

c(hopMUPOBAHHOCTh TPEACTABICHHUN: O XWMHUYECKOH COCTaBJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBJICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOU IS PEUICHHS MPaKTUYCCKUX 3ajad U
JKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO M ITPUPOJTHON CPE/IE;

BJIAJICHUE CHCTEMON XMMHMYECKHX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIONAraroIIUE IOHITUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,



MOJISIpDHBI 00BEM, BAJIEHTHOCTH, AJIEKTPOOTPUIATENFHOCTh, CTETICHb OKHCIICHHS, XUMHYECKas CBS3b
(KoBasIeHTHas, HOHHASI, METAIIMYECKasi, BOJOPOAHAS), KPUCTAINTNIECKAs PEIIETKA, THITBI XUMUYIECKIX
peakiuii, pacTBOp, AJNEKTPOIUTHI, HEIICKTPOIUTHI, SIEKTPOJIUTUYECKAS AUCCOLMUAIUS, OKHCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XMMUUYECKON pPEaKIMH, XUMHUECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TeOopus
3JIEKTPOJIUTHYECKON TUCCcolMaIuy, iepuoandeckuit 3akoH 1. . MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl
BEIIEeCTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IPH XUMHUYECKHX PEaKIusaX), 3aKOHOMEPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHH, MHPOBO33PCHUCCKUE 3HAHUS, JIeXKAIIUE B OCHOBE IMOHHUMAHUS
MPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHUH, (PaKTOIIOTHIECKHE CBEJIEHHS O CBOMCTBAX, COCTaBE,
MONMydYeHNH W OE€30TaCHOM WCIONB30BAaHUHM BAXKHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUUYECKON IeSATETLHOCTH YEN0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATh XapaKTCPHBbIC NPU3HAKHM IOHITUN, YCTaHABIWBATh WX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS TPY OMMCAHIHA HEOPTAHMYECKHUX BEIIECTB U UX
[IPEBPALLCHUN;

c(hOpMHUPOBaHHOCTh YMEHUU HCIOJB30BaTh XUMHUYCCKYI0 CHMBOJIMKY JJIS COCTaBJICHUS (OPMYI
BEIIECTB M ypaBHEHUH XWMHYECKHX peakiuii, cucremarmdeckyro HomeHknatypy (IUPAC) wu
TPUBHAILHBIC Ha3BaHUS OTACTHHBIX HEOPTaHWYECKUX BEIISCTB (YTapHBI ra3, YIIeKUCIbIA ra3, aMMHUaK,
raméHasi U3BeCTh, HerameéHasi H3BeCTh, MUTHEBASI COA, MIUPUT U JIPYTHUE);

c(hOpMHUPOBAaHHOCTh YMEHHU ONPENENATh BaJCHTHOCTb W CTENEHb OKHUCICHHS XWMHUYECKHX
AJIIEMEHTOB B COCIUHEHMSX DPa3IMYHOIO COCTaBa, BHJ XUMHUYECKOH CBs3M (KOBaJeHTHAs, MOHHA,
MeTaJlJINuecKas, BOJIOPO/IHAs) B COEUHEHUAX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA
(aTromHasi, MONEKyJNsipHAs, WOHHAs, MeTa/UIMUecKas), XapakTep Ccpenbl B BOJHBIX PacTBOPax
HEOPTaHWYECKNX COSIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NMPHHAIC)KHOCTh HEOPraHMYECKUX BEHIECTB MO WX
COCTaBy K ONpeAeTEHHOMY KIIacCy/TpyIllie COeAWHEHUH (MPOCThIE BEIIECTBA — METAJIbI U HEMETAaJLIHI,
OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, CONH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI Tmepuoandeckoro 3axona J[. M. Menneneea u
JEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEILHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHUE AaTOMOB XHMHYECKHX
anemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Mengeneesa,
UCTIONIb3YSl TOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOMUTAIN», «IHEPTETUYECKUE YPOBHH», OOBSCHSATH
3aKOHOMEpPHOCTH WM3MEHEHHs CBOWMCTB XHMHYECKHX 3JIEMEHTOB M WX COEIWHEHHM MO MepuoaaM |
rpynmnaM [lepuonuueckoit cuctemsl xumuueckux siaemeHToB /. V1. Menneneena;

c(hOpMHUPOBaHHOCTh yMEHUH XapaKTepu30oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYeCKNX BEIIECTB Pa3lMYHBIX KIJIACCOB, MOJTBEP)KIAaTh CYIIECTBOBAHHE T'€HETHYECKON CBS3U
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBI0 YpaBHEHUH COOTBETCTBYIONINX XUMHYECKHX
peaKLHmii;

c¢(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIUHU 110 Pa3IMYHBIM MTPU3HAKAM
(amcity W cocTaBy pearupyrolluX BeIIeCTB, TEMIoBoMYy 3((eKTy peakiuy, H3MEHEHHIO CTereHeH
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIliH, YIaCTHIO KaTaln3aTopa);

c(hopMUPOBAaHHOCT, YMEHHM COCTaBIISATh YpPaBHEHHUS PEAKIUH PAa3IUYHBIX TUIIOB, TOJHEIE H
COKpaméHHbIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUHMTHIBAsS YCIIOBUSA, MIPH KOTOPBIX ITH PEaAKITHH
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 PAacKpPhIBaTh CYIHOCTh OKHACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO Oajanca 3THX peaklni;

c(hOpMHPOBAaHHOCTh YMEHUH OOBIACHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOH peaknuud OT
pa3iauuHBIX (DAKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKAIHNe B OCHOBE
MPOMBINIUICHHOTO TIOJYYEeHUs CEPHON KHCIOTHI, aMMHUaKa, a Takke cHOpPMHUPOBAHHOCTh IMPEICTABICHUN
00 00IMX HAYYHBIX MPUHIUIAX U IKOJOTHUECKUX MTPOOJIeMaX XMMHUYECKOTO MMPOU3BOICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHUU MPOBOAWUTH BBIUMCIICHHS C HUCIOJIB30BAHHEM IIOHSTHS «MaccOBas
JIOJISl BENIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHUHN Ta30B MPH XUMHUYECKHX PEAKIIHAX, MACCHI BENECTBA



Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIONIHX B
peaKIMy BEIECTB, TEIIOBOTO 3P QeKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHs MAacChl BEUICCTB,
MPEBPAIICHUS ¥ COXPAHEHUS SHEPTHH;

c(hOPMHUPOBAHHOCTh YMEHHH COOMIOAATh TMpaBMia TONB30BAHMS XHMHUYSCKOH MOCYIOH W
mabopaTopHEIM 00OPYZOBaHMEM, a TakXKe NpaBuia OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOTHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHI MITAHUPOBATH W BBITIONHATE XMMHUYECKUH SKCIIEPUMEHT (pasioKeHHe
MEepOKCHIA BOJOPOJa B TPUCYTCTBUU KaTajlW3aTopa, OINpEIeNicHHE Cpelbl PAacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCALHOTO HWHIUKATOPA, BIHMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIiu, peakini HOHHOTO 0OMEHa, KaueCTBCHHBIC PEaKIUK Ha Cylb(aT-, KapOOHAT- U XJTOPHI-aHHOHBI,
Ha KaTHOH aMMOHHSI, pellieHHe SKCIEPUMEHTANTBHBIX 33134 Mo TemMaMm «Metamisy U «Hemetamisl») B
COOTBETCTBHH C TPAaBHJIAMH TEXHUKU OE30MACHOCTH NMPH OOpAIlleHWH C BEIECTBAMH M JIA0OPATOPHBIM
000pyI0BaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYCCKOTO SKCIIEPUMEHTa B (OpMe 3alUCH ypaBHEHHMA
COOTBETCTBYIOIINX PEaKIUil U (OPMYIHPOBATh BHIBOABI HA OCHOBE 3THX PE3yJILTATOB;

chOPMHUPOBAHHOCTh ~YMCHHH KPUTHYECKM aHAJIM3UPOBaTh XHMHUYCCKYIO HWH(OpMAImIo,
MOJYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHHUKAIUK, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPAaBHUJIA DKOJOTHYECKH IIeJIECO00PA3HOr0 MOBEACHUS B
OBITY W TPYAOBOW JCATEIBHOCTH B IIEJSIX COXPAHEHUS CBOETO 3I0POBbSI M OKPYXAMOIIEH MPUPOTHON
CpeJlbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KHBBIC OPraHU3MBI OTPENCIEHHBIX BEHIECTB, MOHUMAS
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax CIOCOObI YMEHBLICHWS M IPEJOTBPALICHUS HX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEI0BEKA;

JUTSE O0YYAIONIMXCS C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMU 3I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHNA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUISL CIIENBIX M CIa0OBUIALIMX OOYYAIOUIUXCS: YMEHHE HCIIONb30BaTh pPebe(HO-TOUCUHYIO

cuctemy obo3Hauenuit JI. bpaiinst 1uist 3anucn Xumudeckux Gopmy.
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AnKaHBI: COCTaB 1 CTPOCHHC,
TOMOJIOTHYECKHUI paa

Meran u 3TaH — NpocTenIIne
MPEJCTaBUTENMN ATKAHOB

Bbubnmoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

OTUJeH u MOPOINUJICH — HpOCTGfIH.IPIC
NMpEACTABUTCIIN AJIKCHOB

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIpakTnueckas padora Ne 1. «[lonydenue

JTHJICHA M U3YYCHHE €TI0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
Metmwioyraauen-1,3. [lorydaenue
CUHTETUYECKOTO KaydyKa U Pe3UHBI

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

10

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMS,
TOMOJIOTMUECKUH psifl. ALETHIIEH —
MIPOCTENIINN TPEICTABUTEND aJTKUHOB

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

11

Boluucnenus no ypaBHEHHUIO XUMUYECKOU
peakuuu

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

13

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAUICKAIUX K PA3IMIHBIM KJIaccaM

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

14

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

15

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE
rasbl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

16

17

KonTpoabHasi padora mo pasaeiy
«¥YTJ1€BOA0POABI»

HPCHCHBHHC OAHOATOMHBIC CIIMPTHI:
MCTAaHOJI U OTaHOJI. BOI[OpOIlHafl CBA3b

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

18

MHOroaroMHsbl€ CIMPTHI: ITWICHIIIMKOIb U
IJIMLEPUH

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

19

deHoi: CTPOCHUC MOJICKYJIbI, (1)PI31/I‘{CCKI/IC
1 XUMHWYECCKHUEC CBOﬁCTBa, MMPUMCHCHUC

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

20

21

Anpaeruapl: GopMabaeTu 1
aneTanpaerun. AneTod

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbUHAs U YKCYCHasI

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

22

TIpaxTinueckas padora Ne 2. «CBolicTBa

pPacTBOpa VKCYCHOM KUCIOTBD)

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

23

CTCapI/IHOBEUI 1 OJICMHOBAasA KHCJIOThI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

25

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ 'MIAPOIU3 CITIOKHBIX

3¢upoB

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

26

XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKas pojib )KUPOB

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

27

VYTraeBojpsl: cOCTaB, KilaccuuKanus.
Baxuelime npecTaBuTeNnu: riIr0Ko3a,
¢bpyxTO3a, caxaposa

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

28

29

KanMaII " OEJJIK0JI03a KaK ITPUPOJHBIC
IIOJIMMEPHI

IIpomekyTOUHAs aTTeCTALMS.
KourtpoJabsHnas padora no pasaeny
«Kucsopoacoaepxamme opranudeckKue
coeIMHEeHUs»

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

30

AMWHEBI: METHJIAMUH W aHUJINH

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

31

AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC
OpPraHUYECKUE COSTUHEHHUSI, UX
ouosiornyeckoe 3HaueHue. [lenruasl

bubnmoreka
IHOK:
https://m.edsoo.r
u

bubnnoreka
POIII:
https://resh.edu.r

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

39 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OCHOBHBIE TTOHSITUS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

bubnnoreka
HOK:
https://m.edsoo.r
u

bubanoreka
POII:
https://resh.edu.r

u

bubanoreka
[HOK:
https://m.edsoo.r
u

bubnmoreka
POIII:
https://resh.edu.r

u

OcHOBHBIE MCETOJBI CHUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

HHaCTMaCCH, Kay4yKH, BOJIOKHA

bubnmoreka
LHOK:
https://m.edsoo.r
u

bubnmoreka
POII:
https://resh.edu.r

u

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpymmaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNeKTpOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/Ie (0] JII/ICHepCHI)IX CUcremMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnueckast
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

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

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hemeranbl, uX monoxxeHue B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TAJION€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX
COCIMHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KonrtponbHas pabota o remMam «MeTaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Pymsurtuc I'.E Xumus: opran. xumust: yueonuk s 10 knacca o6uieo0pazoBaTeabHBIX
yupexnenuii/ I'.E Pynsutuc, ®.I" ®enpaman.- 3-e uzn.,- M.: [Ipocsemenue, 2017.-
224c.

2. Pymutuc I'.E Xumus: oprad. xumus: yaeOHuk yist 11 kmacca o6mieo0pa3oBaTeabHbIX
yupexaenuit/ I'.E Pynsutuc, ®.I' ®enpaman.- 4-e uzn., - M.: Ilpocsemenue, 2018.-
223c.

JlonoiHUTeILHAS JTUTEPATyPa A yYAIIUXCH:

1.

2.

3.

Aptemenko A. . Y tuBuTenbHbINH MUp opranudeckoit xumun / A.1. ApremeHko. —
M.: Ipoda, 2017 r.

WBanoB B.I'. Xumus B ¢Qopmynax. 8-11 xi.: cnpaBounsie Matepuansl/ B.I.
Hpanos, O.U. I'ea. — 5-¢ u3x., crepeorun. — M.: JIpoda, 2018.

Bonpmioit cnpaBOYHWK JUISI IIKOJBHUKOB © TocTrymalomux B By3bl. /O.C.
INabpuensu, H.C. I'apa u ap. — 3-e uzn. nepepad. — M.: lIpoda, 2018.

H.H. T'apa Xumunsa. 3apaunuk c «momoutHukom». 10-11 knaccsl: mocobue uist
yuamuxcs obmeobpasosat. yupexaenuit / H.H. I'apa, H.. T'abpyceBa. — M.:
[Ipocsemienue, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

Jluteparypa nJst yuuress:

1.

2.

3.

10.
11.

12.

I'abpuensn O.C.. KoHTposibHbIE U TPOBEpPOYHbIE paObOTHl MO0 XUMHHU. Xumus 10
kiacce. M.: JIpoda 2018r.

[TaBnoBa H.C.. Jlunaktudeckue kapTouku-3ajaHus no xumuu 10xmacc. U3z,
«9x3amen» M. 2017.

M.A.Ps608B u apyrue. Tectsl no xumuu 10 xnace. U3a. «9x3amen» M. 2018.
bornanosa H.H., BaciokoBa E.IO. COopHUK TeCTOBBIX 3aJaHUNl Uid
TEMATHYECKOT0  KOHTPOJSI M  WTOTOBOIO  KOHTPOJISA.  XHUMHS 10-11
knacc./bornanosa H.H., BactokoBa E.JO. — non penakmueit Opxexockoro IT.A.,
Tarypa JL.M., «Mnatemnext-Lienatpy, 2018.

Wpanosa P.I'., KaBepuna A.A., Kopomenko A. C. KoHTponb 3HaHMi ydamuxcs
o xumun 10-11 xmaccer. M. Ipoda 2019.

I'abpuensn O.C.HactonbHas kHura yumtens. Xumus. 11 kmace: B 2 4. Y.l
/O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. — M.: [Ipoda, 2018.

I'a6puensn O.C.HacronpHas kHura yumtens. Xumusa. 11 kmace: B 2 4. Y.l
/O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. — M.: [Ipoda, 2018.

I'abpuensn O.C. KonTponbHble M mpoBepouHble paboTbl. Xumus 11 kmacc.
M.Ipoda 2017 r.

[TaBnoBa H.C.[lupaktuueckue KapTOuyKu-3aAaHuss 1o xumun |lkmacc.U3a.
«Ox3amen» M.2017 r.

Ps60B M.A.u npyrue. Tectsl o xumuu 11 knace. U3a. «Ox3amen» M. 2016r.
AM. Papeuxuit. Xumnueckuif TpeHaxkep: CamocrosiTelbHbIE pabOThI IO
oprannueckoil xumuu. M. «llentpxummpeccy», 2020.

H.H. T'apa Xumus. Ypoku B 10 kiacce: nocobue mist yuurens/H.H. I'apa. — M.:
IIpoceemenue, 2018.



13. H.H. I'apa Xumus. Ypoku B 11 kmacce: nocobue s yuurens/H.H. 'apa. — M.:

[Ipocsemenue, 2018.

IleyaTnrnie mocodous

Tabnuywor:

1

2.
3.
4.

Cepus crpaBouHbix Tabmui o xumuu («llepuoanueckas cucreMa XHUMHUYECKUX
anemenToB JI.1. MenneneeBay, «PacTBOpUMOCTB COJIEH, KUCIOT U OCHOBAaHHUU B
BOJIe», «OJIEKTPOXMMHUYECKUUA psAJ  HaOmpshKeHU  MetaiuioBy, «Okpacka
MHJUKAaTOPOB B PA3JIMYHBIX CPENAX)

Cepust HHCTPYKTUBHBIX TaOJIUII [0 XUMUU

Cepus TabauII IO OPraHUYECKON XUMHUH

Cepus Tabnuil 0 XMMUYECKUM IIPOU3BOJICTBAM

2. YueOHO-IpaKTHYeCKOe H Y4eOHO-1a00paToOpHOE 000py/10BaHUE
Ilpuéopel, npucnocoodnenusn:

Amnmapar (ycTaHOBKa) 711 AUCTUIUIALIAN BOJIbI

Becnt (10 500 kr)

HarpeBarenbHble mpuOopsI (37IEKTPOILITUTKA, CIIUPTOBKA)
CTonuk nmoabeMHbIN

[ItaTuB 1151 AEMOHCTPAIMOHHBIX MTpooupok I1X-21

[ITatuB metamuueckuit [LJIb

Amnmapart (mpubop) s MOTy4YeHHsI Ta30B

Anmapart i npoBeJeHUsI XuMudeckux peakiuit AITXP
[Tpubop it ULTIOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIK OT
YCIOBUM

[Tpubop 11t OKKUCICHHS CIUPTA HAJl METHBIM KaTallu3aTopoM
[Tpubop 11st onpeieieHnst COcTaBa BO3IyXa

[Tpubop myist cobnpanus u

XpaHCHHS Ta30B.

©WoNoTh~wdD

10.
11.
12.

Mooenu

akrowpdpPE

HaGop ans MoaenupoBaHMs CTPOSHUS OPIraHUYECKUX BEIIECTB.

Habop ns MmogenupoBaHus TUIIOB XUMUYECKUX peakuil (MOAEIU-aIuIMKaLuN).
HaGop ans MoaenupoBaHus 3JIEKTPOHHOI'O CTPOEHHS aTOMOB.

Ha60p JUISL MOJIETTUPOBAHUS CTPOSHUS aTOMOB M MOJIEKYIT (B BUJIE KOJIbLIETPAHHUKOB)
CrpaBouHO-HH(pOpMAIIMOHHBIN cTeH, «Ilepnonnyeckas cucreMa XUMHYECKUX
anemeHToB .M. Menneneeray.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HNuTepHeT-pecypcnl
http://experiment.edu.ru/

http://www.school.edu.ru/default.asp

http.www.profile-edu.ru/
http://school-collection.edu.ru/

http://ikt-festival.ucoz.ru/

http://www.it-n.ru/

http://chimia24.ucoz.ru/
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http://www.school.edu.ru/default.asp
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http://chimia24.ucoz.ru/

