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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpPOBHE CpeIHEro ooOmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 ob6pazoBanuu B Poccwuiickoii denepanmmy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUsS (erepanbHOil 00pa3oBaTeNbHONW MPOrpaMMBbl CPEIHEro O0OIIEero
obpazoBanus (POIlI COO), mnpencraBneHHbIX B DenepatbHOM TOCYIAPCTBEHHOM 00pa30BaTeIbHOM
crangapte COOQO, ¢ yuérom KoHuenuuu npenogaBanus yaeOHOTo mnpeaMera «XUMHs» B 00pa3oBaTeIbHbBIX
opranuzanusx Poccuiickoit ®denepanuu, pealn3ylomUX OCHOBHBIE 00pa3oBaTElIbHBbIC IMPOTPAMMBI, U
OCHOBHBIX MoyokeHUi «CTtpareruun pa3Buths BocnutaHus B Poccuiickoit ®enepaunn Ha nepuon no 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXO0JI0OB K pa3pabOTKe NpOrpaMMmbl IO XHUMHH, K OIpPEACICHUIO OOIIeH cTpaTeruu
oOy4eHHs, BOCTIUTAaHUSI ¥ PA3BUTUsI OOyJarOIIUXCS CPeNCTBaMH ydeOHOro mpenmera «Xumus» st 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyaiapHble mosiokenuss OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COJEp)KaHUs, pe3yapTaToB OOy4deHHs] M TpeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHHeE, TOJIydaeMO€ BBITYCKHUKAMH 00111€00pa30BaTeIbHOM OpraHU3allnu,
SIBJIIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpLIAIOIINM ITAlOM pean3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YypOBHE KIIOUEBBIX I[IEHHOCTEH, MpPHUCYIIUX LEJOCTHOM cucreme
XAMHYECKOTO 00pa3oBaHHs. OJTH LEHHOCTH KacaloTcs IMO3HAHHWS 3aKOHOB MpPUPOABI, (opMupoBaHHS
MHPOBO33pEHUS M OO0IIeH KyJIbTyphl 4YeJIOBEKa, a TaKkKe HKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JIOpPOBBIO U MPHUPOAHOM cpene. PeanusyeTcst xumudeckoe o0pa3oBaHre oOydarouuxcs Ha ypoBHE
cpenHero oéuiero oOpa3oBaHUSI CPEICTBAMHU y4deOHOro mpeameTa «XUMUsS», COJAEpKaHUE U MOCTPOEHUE
KOTOPOTO OIpENeNeHbl B MpOrpaMMe M0 XUMHH C y4€TOM crenu(uKd HayKd XHMHHW, e€ 3HAYCHHS B
MO3HAHWUW TIPUPOJBI U B MaTepUALHON JKU3HU OOIIECTBA, a TaKKe ¢ YU4ETOM OOIMIMX IeJiel W MPHUHITUIIOB,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbl CpeaHero obmiero obOpaszoBanus B Poccuiickoii
denepanuu.

XuUMHSL Kak DJEMEHT CHCTEMbl €CTECTBEHHBIX HayK MWrpaeT ocoOyl0 pojib B COBPEMEHHOMU
IUBWIM3AIIMK, B CO3JaHUM HOBOM 0a3pl MaTepuaabHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaT B
(GbopMUpOBaHHE pALMOHATIBHOIO HAY4YHOIO MBIIUIEHUS, B CO3JaHME LEJIOCTHOIO MpPEACTaBICHUA 00
OKpYXXaloIlleM MHUpPE KaK O €IMHCTBE IPUPOABI U YeJOBEKa, KOTOpoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE
MIOHMMaHUs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSA3M MEX]Y CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMOJeMCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHUsS CTajla HEOTHEMJIEMON YacThIO
MHUPOBOM KyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPyJda M JKU3HU KaXIOro 4jeHa oOIIecTBa.
CoBpeMeHHas XUMUS KaK HayKa CO3UAaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHHe
rJ100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM, SHEPreTUYECKOH, IMIIEBOH,
9KOJIOTUYECKOH 0€30MaCHOCTH U OXPaHbl 3J0POBbS.

B cootBercTBHM ¢ 0OLMMM LEIAMH U NPUHIMIAMHU CPEIHEro o0LIero oO0pa3oBaHMs COAEpIKaHUE
npeamera «Xumusa» (10-11 kmacebl, 6a30BbIi ypOBEHb M3Y4€HUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha
OOIIEKYIBTYPHYIO IMOAIOTOBKY OOYyYaloIIMXCs, HEOOXOJUMYK0 UM JJs BbIPAOOTKM MHMPOBO33PEHUECKUX
OpUEHTUPOB, YCIEIIHOIO BKJIIOUEHHS B JKHU3Hb COLMYMa, HIPOJOJDKEHHS OOpa3oBaHMsS B Pa3IUYHbBIX
001acTsX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsiomuMu  npeaMera «XUMHA» SIBJIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHs» U
«O0mas 1 HeopraHu4eckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIePKaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30B0il HayKu: cucTeMa 3HAHUM 10 HEOPraHWYECKON XMMUU (C BKIIOUEHHEM 3HAHWH U3 00Ieill XxuMun) u
opranudeckoil xumuu. @opMHUpoOBaHUE AAHHOW CHCTEMbI 3HAHUI MPU M3YUYEHUU IpeaMeTa oOecreurnBaeT
BO3MO’KHOCTh PACCMOTPEHHS BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOILIMX MOHSTUH, 3aKOHOB U TEOpUi
XUMUH.

CrpykTypa cozaepkaHus KypcoB — «Opranundeckass Xxumusi» U «OOmmias 1 HeopraHu4ecKkass XUMHsD)
copMHpOBaHa B MPOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOTI0O MOJIX0/a K U3YYEHHI0 Y4eOHOTo Marepuana
U 00yCIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHWNH Ha ONPEIECNEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce opraHM4ecKoi XMMHUH BELIECTBA PAaCCMATPUBAIOTCA HA YPOBHE KIACCHUECKOHN TEOpUH
CTPOCHHUSI OPraHMYECKUX COEAMHEHHH, a Takke Ha YpPOBHE CTEPEOXMMUYECKHX U 3JIEKTPOHHBIX
NpeJCTaBICHUN O CTpoeHUH BemiecTB. CBeeHNs 00 M3ydaeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTHH —



OT YIJIEBOJOPOIOB JI0 CJIOXHBIX OMOJIOTHUECKH aKTHBHBIX COEIMHEHHMH. B Kypce opraHMuyeckod XUMHUU
MOJIy4aloT pa3BUTHE C(OpPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO O0IIero o0pa3oBaHuUsl IMEpBOHAYAIbHBIC
MPEJCTABICHUS O XUMHUYECKOH CBSI3M, KIACCU(PHUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BELLECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peakluu.

[To HOBBIM YTJIOM 3peHHS B MpeaMeTe «XUMUs» 0a30BOr0 ypOBHS pacCMaTPUBACTCS M3YYEHHBIH Ha
YPOBHE OCHOBHOTO OOIEro o0Opa3oBaHMsA TEOPETUUYECKUH Marepuad M (DaKTOJIOTHYECKUE CBEICHHUS O
BEILIECTBAX M XMMHUYECKOM peaknuu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHUyecKas XUMHS»
o0OyJaromuMcsi  MPENOCTABISIETCS. BO3MOXKHOCTh  OCO3HATh 3HAYEHHE MEPHOANYECKOTO 3aKOHA C
00IIETEOPETUYECKUX M METOAOJIOTUIECKUX TO3HUIUHN, TIy0XKe TMOHATh UCTOPHUYECKOE M3MEHEeHHEe (yHKIUH
3TOTO 3aKOHA — OT 000O0IIAIONICH /IO 00BICHSIONMIEH ¥ MPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHUMKA O BaXKHEHIIMX BEIIECTBAX, HMX COCTAaBE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHUH, a TaKXKe O XMMMUECKHUX PEaKIUSAX, HMX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomnonHsercs B Kypcax 10 u 11 kiaccoB 3neMeHTaMU COJIEp)KaHUs, UMEIOIMIMMU KYJIbTYPOJIOTHYECKUN U
MPUKIIAIHOM XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMUU C APYTUMHU HayKaMH,
packpbIBalOT €€ poJib B IO3HABAaTEIbHONM M TPAKTUYECKON JAEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCITUTaHHUIO YBAXXEHUS K IPOLIECCY TBOPUECTBA B 0OJACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMUH,
MTOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO U JJUYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHbIX
C XMMHEH, KpUTHUYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH €€ NS MOTOJHEHUs] 3HaHUM, peleHus
MHTEJJIEKTYaJIbHBIX U AKCIEPHUMEHTAIbHBIX HCCIIEAO0BATEIbCKUX 3a1ad. B 1eroMm coaepxaHue y4eOHOro
npenMera «XUMHUS» JTaHHOTO YPOBHSI M3YYEHHsI OPHEHTUPOBAHO Ha (POpPMHUpOBaHUE Yy OOy4arouIuxcs
MHPOBO33PEHYECKON OCHOBBI AJIsi MOHUMaHUs (MIOCOPCKUX HJIeH, TaKUX KaK: MaTepuaibHOE €IUHCTBO
HEOPraHMYeCKOTro M OPraHMYecKOro MHpa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHHUEM,
MM03HABAEMOCTh IPUPOJHBIX SIBICHUN MyTEM SKCIIEPUMEHTAa U PEIICHUsS MPOTHBOPEUYUN MEXKIY HOBBIMHU
(dakTaMu M TEOPETHYECKHMMH IMPEANOChUIKAMHU, OCO3HAHHWE pOJIM XUMHUU B PEIIEHUU SKOJOTMUYECKUX
npo0ieM, a Takxke npoOsaeM cOepeKeHUsl IHEPTeTUYECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTHH U
MaTepHuasios.

B mnmaHe pemieHus 3agay BOCHUTAHMS, Pa3BUTHUS M COLMATU3aUUU OOYdYaIOUIUXCS TPUHSATHIC
MIPOrpaMMOM MO XMMUH MOAXOAbI K ONIPEAEICHUIO COIEPKAHUS U IIOCTPOCHUS IIPEAMETA MIPEAYCMaTPUBAIOT
(dbopMHpOBaHHE YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUN, UMEIOUIMX 0a30BOE 3HAUCHUE [UIS Pa3IMYHBIX BUIOB
NESTEIPHOCTH: PEIIeHUs MpoOjeM, TMOUCKa, aHamu3a W 00paboTku HHGPOPMAIMK, HEOOXOAMMBIX IS
MPHOOpPETEHUs OMbITa MPAKTHUECKON M HCCIEA0BATEIbCKON IeATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
[MO3HAHUU XUMUH.

B npaktuke npenoaaBaHusl XUMHUU KaK Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHusi, TaKk U Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU OINPEICNICHUU COJCPKATEIbHON XapaKTepUCTHKU Iielied U3ydeHus
IpeaMeTa HalpaBiICHHEM IEPBOCTENEHHONW 3HAYMMOCTH TPAAUIIMOHHO MpHu3HAETCcs (GopMHUpOBaHHE OCHOB
XMMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKOMN EATEILHOCTH YeIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. C METOAMYECKOM TOUKHM 3pEHMS TAKOM MOAXO0H K
ONIPENICTICHUIO LIeJIEH U3YUYEHHUSI IIPEIMETA ABIISIETCS BIIOJIHE OITPaBJAaHHBIM.

CornacHo [aHHOW TOYKE 3pEHMs TJIaBHBIMU LEISIMH H3y4eHHs] IpeaMmeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

¢ hopMHpOBaHME CHUCTEMbl XMMHUYECKHUX 3HAHMM KaK Ba)KHEWIIEH COCTaBIAIOIIEH ECTECTBEHHO-
HAayYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JEKaT KIIIOYEBbIE MOHATHA, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOEHHE S3blKa HAyKH, YCBOEHHE M IOHMMaHHE CYIIHOCTH AOCTYMHBIX 0O0OOIIEHHIt
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C NCTOPUEHN UX Pa3BUTHUSA U CTAHOBJICHNUS;

¢ hopMHpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX TO3HAHUS BEUIECTB U XUMUYECKUX
peakuuii, HeoOXOAUMBIX sl NPUOOPETEHHUs] YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUUECKUX
SBJICHUH, UIMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKON U TIOBCETHEBHOM KU3HU;

®pa3BUTHE YMEHUI M CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM M OOBSCHEHHEM
XMMUYECKOT0 HKCIIEPUMEHTA, COOMIOICHEM MTPaBUII 0€30MacHOT0 OOpaIleHUs C BEI[ECTBAMHU.

Hapsiny ¢ aTum, conepxaTenpHas XapakTepUCTUKa LIETIE€H U 3a/1a4 U3Y4YEHHUs IIpeaIMeTa B IIporpamme
10 XMMHMHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B CHCTEME CPEIHETO
oOmiero oOpazoBanus. CerofHs B NpENoJaBaHUM XMUMHUU B OOJIbIIEH CTENEHH OTHAETCs MpeArouTeHHe
MPAKTUYECKOH KOMIIOHEHTE COJiepKaHusl OOy4deHHs, OpPHUEHTUPOBAHHOM Ha MOJATOTOBKY BBIITYCKHUKA



00m1eo0pa3oBaTeNbHON  OpraHu3aliy, BIAJCIONIET0 HEe HAa0OpoM 3HaHWH, a (QyHKIMOHATBHOU
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH W yYMEHHUSMH aKTHBHOTO TOJIydeHHS 3HAHWW W TPUMEHEHUsS HX B
peaTbHOM JKU3HM TSI PEIICHUS MPAKTUYSCKUX 3a/1ad.

B cBsi3u ¢ 3TUM IIpH U3ydeHHMH TMpeaMeTa «XHUMHUsD» JOMUHUPYIOIIee 3HaueHUe NMPUOOPETAIOT TaKue
LEJIN U 33/1a4H, KaK:

ajanTanus OOYyYalomMXCs K YCIOBHSIM JWHAMHYHO pa3BHBAIOUIETOCS MHpa, (HOpMHpOBaHUE
MHTEIJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSATEIIEHOMY
MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KM3HCHHBIX CHUTYAIUSX, CBS3aHHBIX C BEHISCTBAMH U HX
MIPUMCHCHHEM;

dbopMupoBaHHEe y OOYJAIONIMXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHI), WMEIONINX
YHHBEPCAIbHOE 3HAYCHHUE IS PA3IMYHBIX BHUJIOB JESTEIBHOCTH: pelIeHus MpoOieM, MOUCKa, aHalIn3a U
00paboTku wuHpOpMaIHK, HEOOXOAMMBIX Ui TPUOOPETEHHs OIBbITa NEATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IO3HAHMHM XUMHUH, a TaKXkKe IS ONEHKH C TO3WIHUI HKOJIOTHYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIECTB U XUMHUYECKUX MTPOIECCOB HA OPTaHM3M YeJI0BEKa U MPUPOTHYIO CPEdy;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX W  TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CoCOOHOCTH CaMOCTOSITETIbHO MPHOOPETaTh HOBBIC 3HAHHS MO XWMHHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA |
aHaM3a yaeOHOW M HayYHO-TIOMY/ISIPHON HH(OpMAIIMA XUMUYECKOTO COACPIKaHUS;

dbopmMupoBaHHe H pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaOJFI0/IaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, TPH
TUTAHUPOBAHUH U TIPOBENICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIHTaHUE Yy OOydJaromuxcs YOekIEHHOCTH B TYMAHHCTHYECKOW HANpaBICHHOCTH XUMHH, €€
BaXHOH pOJIM B pEIICHUH TJIOOATBHBIX MpPOOJIeM palMOHATBHOTO IPHPOJIONIOIH30BAHNUS, ITOTIOTHEHUS
SHEPTETUYECKUX PECYPCOB M COXPAaHEHHSI TIPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO
OTHOIICHUSI K MPHUPOJIE U CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHUS OMbITAa UCHOJIB30BAHUS MOJyUYEHHBIX
3HAHWUN [T IPUHSTHUS TPAMOTHBIX PEIICHUN B CUTYaIUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSMU.

B ydyeOGHOM muiaHe cpemHero oOmiero oOpa3oBaHHUS MPEAMET «XHUMHs» 0a30BOTO YPOBHSI BXOJHUT B
COCTaB IMpeaIMeTHOM 06acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHDY.

OO6miee yncaO YacoB, OTBENEHHBIX JUISI M3Yy4YEHUs XUMHUHU, Ha 0a30BOM YpPOBHE CpPEAHEro 0OIIero
obOpasoBanwusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hexemo), B 11 kimacce — 34 yaca (1 gac B
HEJIEINIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4eCKOH XUMHUH

[Ipenmer opraHuyeckodl XuMHuM: €€ BO3HMKHOBEHHME, PAa3BUTHME M 3HAYEHUE B IOJYYCHMM HOBBIX
BELIECTB U MaTepuajoB. TeopHsl cTpoeHHs opraHuyeckux coeauHeHuit A. M. ByriepoBa, e€ oCHOBHbIE
noJsioxkeHust. CTpykTypHble (OpMyibl OpraHMYeCcKUX BeliecTB. ['omonorus, uzoMepus. XuMu4eckas CBs3b B
OpPraHMYECKUX COECAMHEHMSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccu(UKalMM OpraHMYecKuX BemlecTB. HoMeHKiIaTypa OpraHHYecKuX
COeMHEHUH (cucremaTuyeckas) M TpPUBUAIbHBIE Ha3BaHMA BAaXHEHIINX NpeAcTaBUTeNedl KiIaccoB
OpPraHMYECKUX BEILECTB.

DKCcIepUMEHTAIbHbIE METObl M3YYEHMs BEIIECTB U UX MpEeBpalleHui: 03HaAKOMJICHHE ¢ oOpas3namu
OpPraHMYECKUX BEILECTB U MaTepualaMHi Ha UX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEILECTB,
HaOJro/IeHUe U ONMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB IPH
HarpeBaHuH (TJ1aBJieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl



AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUM psAl. MeTaH M 3TaH — NPOCTEUIINE MPEACTABUTEIN
aJIKaHOB: (PU3MUYECKHE M XUMUYECKUE CBOICTBA (PEaKLMU 3aMEIICHUs U TOPEHHs), HAX0KJICHHE B IPUPOJIE,
[IOJIyYE€HUE U IIPUMEHEHHE.

ANKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKMH psiA. OTWIEH M NPONMIEH — IpocTeiiune
MPEJCTaBUTENIN AIKEHOB: (PH3UYECKUE U XUMUYECKHE CBOWCTBA (PEaKIMu THAPUPOBAHMSL, TaJIOTeHUPOBAHUS,
ruipaTaliy, OKUCIEHUS U NOJIMMEPU3alUN), IOIYy4EHUE U IPUMEHEHUE.

Ankamuensl: Oyramuen-1,3 u mermnOyraauen-1,3: crpoeHue, BaXHEWIIHE XUMHUYECKHE CBOWCTBA
(peakuus nonuMepu3zanun). [losryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOIMYECKUH psa. ALETUIeH — HpOCTeHIINi
MPEJCTaBUTEINb ATKMHOB: COCTaB, CTpOEHHE, (PU3NUECKUE M XUMUIECKHE CBOMCTBA (PEaKIy THIPUPOBAHUS,
raJIoreHUpPOBAHUS, TUIpaTallil, TOPEHNUS ), IOTYYEHUE U IPUMEHEHUE.

Apensl. bensoun: cocras, ctpoenue, pusnyecKkre 1 XUMUYECKHE CBOMCTBA (PeaKkIiy raJloreHUPOBAHUS
U HUTPOBaHUS), IMOJyY€HUE M TNpUMeHeHue. Tonyon: cocmas, cmpoeHue, Quauyeckue u XuMmuieckue
ceolicmea (peakyuu 2an02eHUpoSanUs U HUMpOBAHUs), NOLyYeHue u npumerenue. TOKCUYHOCTb apeHOB.
I'enernueckas cBsA3b MEXIY YIJIEBOJOPOAAMHU, IPUHAIEKAIIUMHU K PA3IMYHBIM KJIaccaM.

[Ipupoansie UCTOYHUKH YyriieBoAopooB. [Ipupoanblil ra3 u nomyrHele HedTsaHbIe ra3sl. Hegts n €€
npoucxoxaeHue. CrnocoObl mepepadoTki HEPTH: TMEPETOHKA, KPEKUHT (TEPMUUYECKUN, KATATUTHUYESCKHIN),
nupoau3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib
U IIPOJYKTHI €ro nepepaboTKH.

DKcrepuMEHTAIbHbIE METOIbl U3yYEHHs BELIECTB U UX IMPEBPALICHHI: O3HAKOMIIEHHE ¢ 00pa3laMu
macTMacc, KaydyykoB M pe3uHbl, koiekuuu «Hedte» u  «Yromb», MoAenupoBaHHE MOJIEKYII
YIIEBOJAOPOJIOB U TaJOre€HONPOU3BOIHBIX, MPOBEACHHE NPAKTUYECKON paboThl: MOSyYeHHE STHIIEHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncrnenus mo ypaBHEHHIO XMMMYECKOHW peakuuu (Maccel, 00bEMa, KOJMYECTBA HMCXOJHOIO
BEIIECTBA MJM TMPOJYKTAa PEAKIMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB WJIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xaiye oprannyeckie COeAHHEHUs

IIpenenpHble OJHOATOMHBIE CHUPTHI. METaHONI M ATAHOJ: CTPOECHUE, (PU3MUYECKHE U XUMHUYECKHE
CBOMCTBA (peakluy C aKTUBHBIMHU MeTallaMH, FaJlor€HOBOAOPOAaMu, TOPEHUE), IpuMeHeHne. BogopoaHele
CBSI3M MEXKY MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOIA U 9TaHOJIA HA OPraHU3M 4eJIOBEKa.

MHOroaToMHbl€ CHUPTHL. ODTUJIEHIVIMKONb M TIJIMLEPUH: CTPOEHHE, (U3MUECKHE U XUMUYECKHE
CBOMcTBa (B3aMMOJAEHCTBHE CO IIEJOYHBIMM METaJUIAMU, KAaueCTBEHHAs pPEaKlIHUs Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe Ha OpraHusM uyesoBeka. [IpuMeHeHue riuiepruHa U 3TUIICHIJTUKOJIS.

@deHoJI:  CTpOEHHME MOJIEKYNbl, (u3nueckue M XuMudeckue cBoiictBa. TokcuuHOCTh (eHoIa.
IIpumenenue eHomna.

Anpnerunpl U kemownvl. DopManbAerusl, aueTalblIeruj: CTPOCHUE, (U3UUYECKHE U XUMHUYECKUe
CBOMCTBA (peaKkMy OKUCICHHUS U BOCCTAHOBIIEHUS, KAYECTBEHHbBIE PEAKIUH ), TIOTy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ebHbIe KapOOHOBBIC KHCIOTHI. MypaBbUHAsi U YKCYCHasi KUCIIOTBI: CTPOEHHE,
¢u3nyeckue U XUMHUYECKUE CBOMcTBa (CBOMCTBa, oOmIMe I Kjlacca KHUCIOT, peakuus 3TepupuKanum),
noJiydeHue U npumeHenue. CreapuHOBasi U OJIGMHOBAsK KMCIOThI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. Mblj1a Kak coJIx BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIEe JieiicTBUE.

CrnoxHble >(puUpbl Kak MpPOM3BOJHBbIE KapOOHOBBIX KUCIOT. ['Maponn3 cioxHbIX 3¢upoB. XKupsl.
I'mnponus xupos. [Ipumenenue xupos. buosornyeckas posb KUPOB.

VYraeBojpl: cocTaB, Kiaccu(uUKalus YriaeBoJoB (MOHO-, OU- M moJucaxapuabl). ['moko3a —
NPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbl, (U3MUECKHEe M XHMHUYECKHE CBOMICTBa
(B3ammopeiictBre ¢ rtuapokcugom wmemu(ll), okucieHHe aMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJAEHHUE B NPUPOJE, NPUMEHEHHUe, OHOJOoruyeckas poJb.
®dortocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u nemntonosa kak npupossle noaumepsl. CTpoeHue Kpaxmaia U LeJuIroso3bl. Pusndeckue
U XUMHYECKHE CBOMCTBA KpaxMmaina (TUAPOJIN3, KAaUeCTBEHHAs PEaKIUsl C HOJIOM).

DKCcIepUMEHTAIbHbIE METObl M3YYeHHs BEILECTB M UX INpEeBpallleHUil: MpoBeleHHe, HabIoAeHue U
ONMCAHNE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKLIUN OJHOATOMHBIX CIIMPTOB




(oxucnenue staHona oxcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEUCTBUE TJULEPUHA C
ruapokcugom  Memu(ll)), ampaerngoB (OKMCICHHE aMMHAYHBIM —pacTBOpoM okcuaa cepedpa(l) wu
ruapokcugom Mmeau(ll), B3ammonelicTBMe Kpaxmalia € HOAOM), TPOBEIACHHE MPAKTUYECKOW pabOTHI:
CBOICTBa pacTBOpPa YKCYCHOM KHCIIOTBI.

Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHMIO XHMHYECKOW peakuumu (Maccel, 00bEMa, KOJIMYECTBA HMCXOTHOTO
BEIIECTBA WJIM TPOJYKTAa PEAaKIHH II0 W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX
BELECTB WJIN IPOAYKTOB PEAKIIIH).

A3oTCcoeprKale OpraHn4eckie CoeqMHEHMUSL.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHndeckue coennHeHus. Gu3nueckue 1 XUMUYECKHE CBOMCTBa
aMUHOKHCIIOT (Ha IpuMepe IniuHa). bruonornueckoe 3HaueHre aMuHOKUCIIOT. [lenTuabt.

benku xak mpupojaHbIE BBICOKOMOJIEKYJISIpHbIE coeiuHeHus. llepBuuHasi, BropuyHass U TpeTUYHas
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEIKOB: TMIPOJH3, ACHATypalus, KaueCTBEHHbIE PEAKIMH Ha
OemKu.

DKCclepUMEHTAIbHbIE METOJbl M3y4YEHMsI BEIECTB M MX NpPEBpAIleHU: HaOMIOJeHHE U ONHCAHHE
JI€MOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEIKOB IPU HArPEBAHUHU, IIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiiekyJisipHble COeIMHEeHHN S

OCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE
3B€HO, CTEMEHb MOJMMEpHU3alliU, CpenHsAs MoJieKkylasipHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3alisl U MOJIUKOH ICHCAIHS.

DKcIepUMEHTAIbHBIE METOJIbl U3YyYEHHs BEIECTB U MX MPEBpaLICHUIl: 03HAKOMIIEHHE ¢ 00pasiuaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmu3anuss MeXNpeaMeTHbIX CBs3€M IpU  HM3y4eHUM opraHudeckol xumuum B 10  kimacce
OCYILIECTBJISIETCSl Yepe3 HCMOJIb30BaHUE Kak OOLIUX €CTEeCTBEHHO-HAyYHBIX MOHSTUN, TaK M TOHSATHM,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SIBJICHHE, HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KJIaccu(UKaLUs, IepHOIUIHOCTh, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICINPOBAHHUE.

®duszuka: Matepusi, SHEPrusi, Macca, aToM, EKTPOH, MOJIEKYyJIa, SHEPIreTHUECKUN YPOBEHb, BEILIECTBO,
Tes0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, PU3NUECKHE BETUYMHBI U €IUHULBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B Opranu3me, GOTOCUHTE3, OMOJIOTHICCKU
aKTUBHBIC BemiecTBa (OCIKU, YIIEBOIbI, XKUPHI, (HEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnosorusi: mnuIIEBblE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOIO IHUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE MpenapaThbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYECKUH deMeHT. AToM. SInpo aToma, W30TOMBI. DJEKTPOHHAs 000JI0YKA. DHEPreTHYECKHE
YPOBHH, MOIYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- 3meMeHTbl. OCOOEHHOCTH paCTpPEIeICHUs ICKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PHUTYpaIUsi aTOMOB.

[lepuonnueckuii 3axkoH u llepumoaudeckass cucrema xumudeckux aemeHtoB [[. M. Menneneesa.
CBs3p nepuoauyeckoro 3akona u lleproguyeckoit cuctembl xumuueckux snemeHToB . M. Menneneesa ¢
COBPEMEHHOU TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB U
o0pa3yeMbIX UMM TPOCTHIX M CJIOXHBIX BEIIECTB MO TPYyINaM M MepUoAaM. 3HAUYCHHE MEePUOIUIECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BUIbl XMMHYECKOUN CBSI3U (KOBaJEHTHAsT HEMOJISIpHAs M
MOJISIpHAsi, HMOHHAs, MeTaulhueckas). MexaHu3Mbl OOpa30BaHHUS KOBAJEHTHOW XHMHUYECKOW CBS3H
(oOMeHHBII M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTB. DIEKTPOOTPHUIATENHHOCTD.
CreneHb OKHCIEHUA. VIOHBI: KATHOHBI M1 aHUOHEI.



BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHS. 3aKOH IMOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBA BELLIECTB OT THIA KPUCTAININYECKON PEILIETKU.

[TonsTue o nucnepcHbIX cucremax. MICTUHHbBIE U KOJIIOMHBIE PAcTBOPBI. MaccoBasi 10715 BEIIECTBA B
pacTBope.

Knaccugukanust Heopranmdyeckux coeauHeHud. HomeHkiaTypa HEOPraHMYECKHX  BEIIECTB.
['eneTnyeckast cBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAVICKALIUX K PA3TUYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kiaccupukanus XMMHUECKUX PeakLUil B HEOPraHWYECKOW M OpPraHUYecKOu
XUMUHU. 3aKOH COXpPaHEHHUs MACChI BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS SHEPTHH MTPU XUMUYECKHUX
peakumsx.

CKopocTh peakuuu, e€ 3aBHCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTHMble peakiuu. XUMHYECKOe
paBHOBecHe. DakTOphl, BIUSAIOMIME HA COCTOSTHUE XUMMUUYECKOTO paBHOBecus. [Ipunuun Jle [laTense.

OnektponuTrdeckas auccounanus. CuiabHble U cialOble 37eKTponauThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpalbHasl, EJI0YHasl.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCNEPUMEHTAIBHBIE METOJbl W3YYECHMs] BEIIECTB M HMX NPEBPAIICHUN: JEMOHCTPAIHMS TaOIHI
«Ilepuognueckass cucrema xumudeckux dnemeHtoB [l WM. MengeneeBa», wu3ydeHue MoJeNei
KPUCTAJUTMYECKUX PEMIETOK, HAONIOJACHHE M OIHCAaHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(paznoxeHue MepoKCHIa BOJAOPO/Ia B MPUCYTCTBUHM KaTaJIU3aTOPa, OMPEACIICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TMIOMOII[BI0 YHUBEPCATHLHOTO MHIMKATOPA, PEAKIIMH HOHHOTO 00OMEHA), TPOBEACHHUE MTPAKTUUECKON pabOThI
«BnustHue pa3auvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM PEAKITUN.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHHSIM XUMUYECKUX PEAKIIMM, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUEThI, pacu€Thl C
HCIIOJIb30BAHUEM TTOHSATHS «MacCOBasl JI0JIs BEIICCTBAY.

Heopranunueckasi xumus

Hemeramnsl. [lonoxxenune HemetamioB B llepumoanueckoid cucreme xumuyeckux siemeHtoB JI. U.
MenneneeBa W OCOOCHHOCTH CTpPOCHHS aTOMOB. DU3MYECKHE CBOWCTBA HEMETALIOB. AJUIOTPOIHUS
HEMETaJJIOB (Ha mpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XHWMHUYECKHE CBOWCTBA BAaXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a30Ta, ¢docdopa, yrieponaa u
KPEMHHS) ¥ X COCTMHEHHUH (OKCHUIOB, KHUCIOPOICOIEPIKAIIMUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUH ).

[IpumeHeHre BaXKHEUIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnel. [lonoxxenue metamwioB B Ilepumoanueckoit cucteme Xumudeckux diaeMeHToB [l U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JCKTPOHHBIX 000JI0YeK aToMOB MeTaiuioB. OOmue ¢uznyeckue
cBoiicTBa MeTauioB. CIjIaBbl METAILIOB. DIIEKTPOXUMHUYECKUH PsiJl HAPSHKEHUH METaJIJIOB.

XHWMHYECKUE CBOMCTBA BKHEHIIMX METAUIOB (HATpUM, KaJIMW, KaJdbIlUi, MarHUM, aTFOMUHUN, ITUHK,
XpOM, KeJe30, MEJIb) U UX COCTUHEHU.

OO6mwme cnocoOsI Moy4eHus MeTauioB. [I[puMeHeHrne MeTalioB B OBITY U TEXHHKE.

OKCIEepUMEHTAIbHBIE METOJbl M3y4Y€HHUs BELIECTB M HUX MPEBpPALICHUN: H3yYEHUE KOJUICKIIUU
«Metaibl M CIUIaBB», O0Opa3l0OB HEMETA/UIOB, PEIICHUE SKCIEPUMEHTANBHBIX 3aJ1ad, HAOIIOJCHUE |
OTNMCAaHUE JCMOHCTPAIIMOHHBIX W J1AOOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE THUIPOKCUIA ATIOMUHUS C
pacTBOpaMu KHCJIOT M IeJ04Yei, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce HIU
00BEMY OJIHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, PacuéThl Macchl (00bEMa, KOTUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 KM3Hb

Ponp xumuu B obecriedeHUH SKOJIOTHUECKOM, DPHEPTeTUYECKON M MUIIEBOW 0€30MacHOCTH, pa3BUTHU
MeauuuHbL. [IoHsATHE 0 Hay4HBIX METOIaX MO3HAHUS BEIECTB U XMMUYECKUX PEaKIIUi.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOTYYEeHUS Ba)KHEHIITNX BEIIECTB.

UenoBek B MUpE BEILIECTB U MAaTEPUATIOB: BaXKHEHILINE CTPOUTEIbHBIE MAaTEpHAIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepHalibl JUIsl 3JEKTPOHUKU, HAaHOMAaTepUalibl, OpraHuYecKue u
MUHEpaJIbHbIE YI00peHusl.

Xumusi ¥ 370pOBbE YEJIOBEKA: IpaBWia HCIOJb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, IpaBUia
0€30MMacHOTO UCTOIK30BaHUS MPENapaToB OBITOBOM XMUMUHU B TIOBCETHEBHOM JKU3HU.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXINpeIMETHBIX CBS3eH MpU U3ydeHHH OOIIe u HeopraHudeckoi xumuu B 11 kimacce
OCYIIECTBIISICTC Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX IOHATUN, TaK U TOHITHH,
SIBJISIIOLUXCS] CACTEMHBIMU JJIs1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOuire ecTeCTBEHHO-HAyYHBIE MOHATHSA: HAy4HBIH (PaKT, TUNOTE3a, 3aKOH, TEOpHUs, aHAU3, CUHTE3,
KJaccu(uKaIys, nepuoanIHOCTb, HaOII0IeHNEe, SKCIIEPUMEHT, MOJICIMPOBAaHIE, U3MEPEHHE, SIBJICHHUE.

®usuka: Marepus, OHEprus, Macca, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOIl,
paZMOAKTUBHOCTb, MOJIEKYJA, SHEPreTHYECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE
BElIEeCTBa, PU3MUECKUE BETUYMHBI M €IUHHIIBI UX U3MEPEHHSI, CKOPOCTb.

Buosorus: kieTka, opranusM, sKocuctema, Ouochepa, Makpo- 1 MUKPOIIIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OpraHu3Me.

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonmorus:: XUMHU4YECKass MPOMBIIICEHHOCTb, METAJUIyprus, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHUajoB, CEIbCKOXO3SHUCTBEHHOE IPOU3BOJCTBO, MHINEBas NPOMBILIIEHHOCTh, (apmalieBTHUecKas
MIPOMBIIIJIEHHOCTh, MPOM3BOJICTBO KOCMETHYECKHUX IPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMEBI 110 XMMKWU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYJaIONIUMHUCS TPOrpamMm
cpenHero o0miero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U NpeAMETHbIM). HaydHo-MeToanyeckoit
OCHOBOI1 U1 pa3pabOTKH MJIaHUPYEMBIX PE3yIbTaTOB OCBOCHUS MPOTPaMM CpeAHEro oOuiero oopazoBaHus
SIBJISIETCS CUCTEMHO-AEITEIbHOCTHBIHN MOAXOI.

B cooTBercTBUU C CHUCTEMHO-AESTEILHOCTHBIM IMOAXOJIOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHUSI TMpeAMeTa «XHUMHUS» Ha YPOBHE CpEIHEro oOmero o0pa3oBaHUs BBIACIEHBI CIIETYIOLIUE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKOM TPaKTAHCKOW HWJACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHUIO;

L[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHHUM JTMUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPpaIuuil 6a30BOM HAYKU XUMHH;

TOTOBHOCTb U CIIOCOOHOCTH OOy4aloluXcs PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH LEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAaMU, IPUCYIIUMU LEIOCTHOM CHUCTEME XUMUYECKOTO 00pa30BaHusl;

HaJIM4Yue TMPABOCO3HAHUSA HKOJIOTUYECKON KYIbTyphl U CIOCOOHOCTH CTaBUTh LIETHM U CTPOUTH
KU3HEHHBIC [IIaHBbI.

JIndHOCTHBIE PE3ylbTaThl OCBOCHHUS IMpeaMeTa «XUMHUS» JOCTHUTAIOTCI B E€AMHCTBE YUeOHOU U
BOCITUTATENIFHON JEATEIbHOCTH B COOTBETCTBUU C T'YMaHHUCTUYECKHUMH, COLIMOKYIbTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH U UJ€aJIaMU POCCUHCKOTO T'Pa)KAaHCKOTrO 00IIeCTBa, MPUHITHIMU B O0IIECTBE
HOpPMaM{ U TMpaBWJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMH IMPOLIECCAaM CaMOIIO3HAHUS, CaMOPAa3BUTUSA H
HPABCTBEHHOT'O CTAHOBIICHUS JTMYHOCTU OO YUYAIOLTUXCS.

JIM4HOCTHBIE PE3yNbTATHl OCBOCHHS NpeaMeTa «XUMHUS» OTpakaroT CHOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIPHON M TPAKTUUYECKON NEeSITeNbHOCTH OOYYalONIMXCs MO peaju3allii MPHUHSATHIX B OOIIeCTBE
LIEHHOCTEM, B TOM YKCJIE B YaCTH:

1) rpaaaHcKOro BOCIMTAHMS

OCO3HaHHUS OOYYaIOIIMMHUCA CBOUX KOHCTHTYIIMOHHBIX TMPaB U OOS3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOMNOPSIIIKY;

MIPEJICTaBJICHHSI O COLMATBHBIX HOPMaX U MPaBUJIaX MEKIUIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOHW NESITENHHOCTH MPU CO3JAHUH yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMUYECKHX DKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHWMATh W MPHHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apryMEHTBl JAPYruX IMpU
aHaJIM3€ Pa3TUYHBIX BUJOB YU€OHOU NI TEIHHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHMS !

[IEHHOCTHOTO OTHOIICHUS K ICTOPUIECKOMY U HAYYHOMY HACJICTUIO OTCUECTBEHHOU XUMHUH;

YBOKEHUS K TPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTHYECKOTO MPUMCHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTM)KCHHSI HAYKH €CTh pe3yabTaT UIMTEIbHBIX HAOMIOIECHUN, KPOMOTIMBBIX
IKCMEPUMEHTAIBHBIX TIOMCKOB, IOCTOSTHHOTO TPY/Aa YIEHBIX U IPAKTHKOB;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B IOJIYYCHHH W TIOCICAYIOIIEM aHAM3e HHQPOPMAIMH O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTCUECTBCHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHUS,;

CIIOCOOHOCTH OIICHHBATh CHTYallMH, CBSI3aHHBIC C XWMHUYCCKUMHU SIBJICHUSMHU, W TNPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATHbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE MOBEJCHHUE W TOCTYIKH CBOMX TOBAPHIICH C MO3UIUA HPABCTBEHHBIX U
MIPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBHIA ATHUX MOCTYIIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MMOHUMAaHMSI [IEHHOCTEHN 370pOBOTO U O€30mMacHOro 0Opasza >KW3HHU, HE0OOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICHXHIECKOMY 37I0POBBIO;

coOo/IeHnsT TIpaBUil OE30TIaCHOTO OOpaIleHUsI C BEIIeCTBAMH B OBITY, IMMOBCEIHEBHOM >KM3HU W B
TPYIOBOM JEATENBHOCTH;

MMOHVMAHWS I[ICHHOCTH TPaBHJ WHIWBHIYaJIbHOTO W KOJUICKTUBHOTO O€30ITaCHOTO TIOBEJICHUS B
CUTYAITUSX, YTPOIKAIONTUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS TIOCJICJCTBHIA W HENPHUATHS BPEAHBIX MPHUBBIYCK (YIMOTPEOIICHUS aJKOTOJIsI, HAPKOTHKOB,
KYpEeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW KOMIIETCHTHOCTH B YY€OHO-HCCIEIOBATEIHCKON JEATEIHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U OPYIUX BUMAX ACATEIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE yYacCTHE B PEIICHHH MPAKTHYECKUX 3a7ad COIMAIbHOW HANpaBJICHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YYCHHIO Tpodeccuili pa3IuyHOrO pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHSI IPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIOIAIM TPYJa U pe3yJbTataM TPYA0BOH ACATSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATbHON TpaeKTOpuu oOOpazoBaHus, Oymyliei
npodeccud W pealu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rH4YeCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11€JIeCO00pPa3HOTO OTHOIICHUS K MPUPOJIE, KAaK UCTOYHUKY CYIICCTBOBAHUS KU3HU Ha
3eMire;

MMOHUMAaHHMSI TJI00AJTLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHHUS SKOHOMHYECKHX MPOIECCOB
Ha COCTOSIHUE TIPUPOJHON U COIIUATBHOM CPEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJB30BAHMUS JIOCTHXKEHUH XUMHUU JUJIS PEHICHUS BOIPOCOB
PaIMOHAIBHOTO TPHUPOI0IIOIH30BAHNS,

AKTUBHOTO HENpPUATUS JCHCTBUH, MPUHOCAIIUX BpEN OKpYXKaloIled MNPUPOIHON cpelae, yMeHUs
MIPOTHO3UPOBATh HEONArOMPHUSATHBIE DJKOJOTHYECKUE TOCIHEACTBUS MPEANPUHHUMACMBIX JEUCTBUA U
MpeIoTBPAIATh HX;

HaJIM4YUs Pa3BUTOTO HKOJIOTUYECKOTO MBILIUICHHUS, YKOJOTUYECKON KyAbTYpHI, OMBITA JESTEIbHOCTH
HKOJIOTHUECKON HAIPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MMM B MO3HABATENbHOW, KOMMYHUKATUBHON
Y COLIMATFHOU MPaKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO MIPOTHBOCTOSITH HICOJIOTUN XeMOohoouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CenM(UKH XUMUU KaK HAayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU PAIIMOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3JaHMH IIEJIOCTHOTO TPEICTAaBIECHUS 00 OKpYXAIoIleM MHUpPE KaK O €IWHCTBE



OPUPOJBl M YEJOBEKa, B IMO3HAHWU MPHPOTHBIX 3aKOHOMEPHOCTEH M pEHICHWH MpOoOJIeM COXpaHEHHS
IIPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM IMBHJIM3alMU: B e
I'YyMaHUCTUYECKOW HAIIPABJIEHHOCTH U BAXKHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpHI,
pemeHnH TI00AIBHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 3KOJOTMYECKOW O€30MacCHOCTH, B PAa3BUTUU MEIULMHBI, OOECIIEUEHUU YCIOBUH YCIEUIHOIO
Tpy/a ¥ 3KOJIOTHYECKH KOM(OPTHOH JKMU3HU KaXKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IOHUMAaHUS CYLUIHOCTHM METOJOB IIO3HAHMS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAaHUS JJIs aHalu3a U OOBACHEHUs
SBIICHUH OKPYKAIOIIET0O MHpa M MPOUCXOMAIIMX B HEM H3MEHEHWH, yMEHHUsS JenaTth 00O0CHOBAaHHBIE
3aKIIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIMXCS JAHHBIX C LENBI0 TOJIYYEeHUS IOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHMS JUIs pelleHus mnpodieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpPEpbIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 10 XUMHMHU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIIMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPecCHOHATBHOMN e TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MerTanpeaMeTHbIE Pe3yabTaThl OCBOCHHS YIeOHOTO MpeaMeTa « XMMUs) Ha YPOBHE CPEIHEro 00IIero
00pazoBaHUs BKIIFOYAOT:

3HaYUMBbIC  JUIS  (OPMHpPOBAHWS  MHPOBO33PCHHS  OOyUYAIONIUXCS  MEXIHCIHUILIMHAPHBIC
(MexTmpeaAMeTHbIE) OOIIeHayyHble TOHATHSA, OTpa)Kalollhe IEJOCTHOCTh HAayyHOM KapTHHBI MHpa U
crenu(uKy METOJ0B MO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, PHEPrus,
SIBJICHUE, TpOllecC, CHCTeMa, Hay4yHbIi (DakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble y4yeOHble JelcTBUA (NO3HABaTelbHbIE, KOMMYHUKATHUBHbBIC, PETYISTHUBHBIE),
obOecneunBaromue (GopMupoBaHHE (QPYHKIMOHAIBHOW TPAMOTHOCTM U  COLMAIBHOW  KOMIIETEHIIMH
00yJaroImXcs;

CHOCOOHOCTh OOYYaIOUIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE
3HAHUS U YHUBEPCAJIbHbIE YUeOHbIEC EHCTBUS B IIO3HABATENBLHOM U COLIMATILHOM MPAKTHKE.

MertanpeaMmeTHble  pe3yibTaThl OTpaXarT  OBIAJICHUE YHUBEpPCAIbHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

OBi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JornyecKue JAecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTyaIM3UPOBATh MPOOIIeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpENeNATh LETH ACATEIbHOCTH, 3aJaBasi MapamMeTpbl M KPUTEPUU HUX JOCTIKEHHUS, COOTHOCHUTH
PE3yIbTaThl JEATEILHOCTH C MOCTABICHHBIMHU IEJISMH;

WCIO0JIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIICHUSI — BBIACISATh XapaKTEpHbIE
MPU3HAKUA TOHSATHM M YCTaHAaBIMBATh MX B3aMMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME MOHSATHUS IS
00BsICHEHUS OTACNBHBIX ()AKTOB U SBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHYECKUX PEaKInii;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSIMH;

CTpPOUTH JIOTUYECKHE pacCykJeHus (MHAYKTUBHbBIE, JEAyKTUBHBIE, IO AaHAJOTUH), BBISBISTH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMaTPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATh BHIBOBI U 3aKIIOUCHNUS,

MPUMEHAITh B TpoOIlecce MO3HAHMsI, UCMOJb3yeMble B XMMUU CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBhIBaTh MOJETbHBIC MPEACTABICHUS — XUMUYECKHH 3HaK (CMMBOJ) D3JEMEHTa, XUMHUYECKas
dbopmMyna, ypaBHEHHE XUMUYECKOW PEaKIUH — MPH PEIICHWH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/la4, TPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEICTABICHUS U BBISIBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:



BJIaIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopMynupoBaTh IENM M 3aJa4d HCCIEIOBAHMS, HCIOJIb30BATh IOCTABICHHBIE M CAaMOCTOSTEIHLHO
copMyIIMpOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHMS ¥ OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3bI
110 MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMbIX CYXICHUIA;

BJIaJIETh HABBIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHMS U MPOBEACHUS YUEHUUYECKUX 3KCIIEPUMEHTOB,
COBEPILICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJOM IMIpOIlecca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (OpMYIHUPOBAaTH OOOOIIEHUS H BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB
HCCIIEIOBAHUS, COCTABISITH 0OOCHOBAHHBINM OTYET O MPOAETAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOH HCCIEOBATENbCKOH M MPOSKTHOM JEATENIbHOCTH, MPOSBISTH
CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pEIICHUS MPAaKTHYECKHX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOJIOB TO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX MHPOpManMK (HAYy4HO-MOMYJSpHAs JUTeparypa
XUMHUYECKOTO COJIEp>KaHUsI, CIPAaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), aHATM3UpPOBATh WH(OPMAIUIO
pa3aMYHbIX BHUJOB M (QOpPM TPEACTABICHUS, KPUTHUECKH OIEHMBaThb €€ JOCTOBEPHOCTb H
HENPOTUBOPEUNBOCTS;

(dbopMynupoBaTh 3ampockl U MPUMEHSTHh Pa3IMYHbIE METOJbl IPU MOUCKE U 0TOOpe MHGOpMaIuH,
HE0OX0IMMOM ISl BHIOJIHEHUS YUeOHBIX 3a71au ONPEeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT HUCIOJIb30BaHUA UHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHN M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMasIbHYIO (OpMy IpejcTaBiieHus WHpopmanuu (cXeMmbl, rpaukH,
JarpamMMmsl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCIOJIb30BAaTh HAYYHBIN SI3bIK B KauyecTBE CPEACTBA NpH padoTe ¢ XUMHYECKOH HHPOpMAaIUei:
MPUMEHATh MEXIpeAMETHbIe ((pU3ndyeckue U MaTeMaTHYecKWe) 3HAKM U CHUMBOJIBL, (OPMYIIBL,
ab0peBUaTyphl, HOMEHKJIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OsiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIPOCHI [0 CYLIECTBY OOCYK/1a€MOM TEMbI B XOJI€ TMAJIOTa M/UIIN TUCKYCCUH, BBICKA3bIBATh
uzaeu, GopMyJIupoBaTh CBOU MPEAJIOKEHNUS OTHOCUTENLHO BBINOJIHEHHS IPEUI0KEHHON 3a1a4H;

BBICTyNIaTh ~C  Ipe3eHTaluedl  pe3yiabTaTOB  IO3HABAaTEIbHOW  JAEATENBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEpCTHUKAMU IPU BBINOJHEHHMM XHMHUYECKOIO SKCIEPHUMEHTA,
IIPAKTUYECKON pabOThl MO MCCIEOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peaIM3alUU yYeOHOTO MPOEKTa U
(GopMynUpoBaTh BBIBOABI MO PE3YJIbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUM IMYTEM COIIACOBaHUS MO3ULUI B
X0J1e 00CYXICHHUS U 0OMEHA MHCHUSIMU.

OsiiaieHHe YHUBEPCAJIBbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSATEJIBHO IUIAHUPOBATh M OCYLIECTBIIATh CBOIO MIO3HABATEIbHYIO JAEATENbHOCTb, ONpeaesss eé
LM U 33/1a4i, KOHTPOJIMPOBATH U M0 Mepe HEeO0OXOJAUMOCTH KOPPEKTUPOBATh Ipe/ylaraeéMblil alropuTm
JEeUCTBUI NpPU BBIIOJIHEHWU Y4eOHBIX U HCCIIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Hauboiee 3(dexTUBHBIN
crnoco0 UX pemieHus ¢ y4TOM MOIy4eHHs] HOBBIX 3HAHUHN O BEIeCTBaX U XMMHUYECKHX PeaKIusX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INNPEJMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckasi XUMHs OTPaXKaroT:

C(OPMHUPOBAHHOCTh IMPEJICTABICHUI O XMMHUYECKOW COCTABIISAIOIIEH €CTEeCTBEHHO-HAyYHON KapTHHBI
MUPa, POJIM XMMUU B TIO3HAHUM SIBIICHUH MPUPOJIbI, B GOPMUPOBAHUN MBILIUIEHUS U KYJIBTYPbl TMYHOCTH, €€
(GYHKIMOHATBHOH T'PaMOTHOCTH, HEOOXOAWMOM JJIsi pelIeHHs] MPAKTHUECKUX 33a7a4 U 3KOJOTMYECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3/10pPOBBIO U PUPOJTHON Cpeie;

BJIQJICHHME CUCTEMON XHMMYECKMX 3HAHHMM, KOTOpas BKJIIOYAeT: OCHOBOIMOJAraroliyue MOHATHS
(XMMHUYECKMI ~ 2JIeMEeHT,  aToM,  JJIEKTpOoHHas  o0oJiouka  aroma,  MOJEKYJa,  BaJIEHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas Gopmyna (pa3BEépHyTas U COKpaliéHHas), MOJIb,



MOJISIpHAsi Macca, MOJISIpHBINA 00BEM, YriaepoIHblii cKeleT, (pyHKIMOHANbHAs TPYIIa, paanuKai, U30MEpHs,
M30MEpBbl, TOMOJIOTMUECKUN psAZl, TOMOJIOTH, YIJIIE€BOAOPOIbI, KUCIOPOA M a30TCOAEPIKALUE COEAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIUHEHMS); TEOPUHM M 3aKOHBI (Teopus
CTpOE€HUs opraHnyeckux Bemects A. M. byriepoBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHMH; MUPOBO33PEHUECKHE 3HAHUS, JIS)KAILE B OCHOBE NOHUMAaHUS IPUYUHHOCTH U
CHCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEIEHHS O CBOWCTBAaX, COCTAaBE, MOJIYYECHUH H
0€3011aCHOM HCIOJIb30BaHUH BAKHEHIINX OPraHMYECKHX BEUIECTB B OBITY U MPAKTUYECKON NESTEIbHOCTH
YeJI0BEKa;

Cc(OPMHUPOBAHHOCTh yMEHHUI BBIABIATH XapaKTepHbIe MPHU3HAKA TOHATHH, YCTAHABIMBATh UX
B3aMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOIINE MOHATUS IPU ONIMCAHUU COCTaBa, CTPOEHUS U IPEBpaIleHUN
OPraHU4YeCKUX COCTUHECHUN;

C(OPMHUPOBAHHOCTh ~ YMEHHH  HCIOJIB30BAaTh XWMHUYECKYI0 CHMBOJHKY JJISI  COCTAaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (OpMya OpraHMYECKUX BEIIECTB H
YpaBHEHUH XHWMHUYECKUX PEAKIHM, HW3roTaBIMBaTh MOJEIHW MOJIEKYJ]l OPraHWYECKUX BELIECTB JUIs
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOECHHUS;

c(OpMHUPOBAHHOCTh YMEHHUI YCTaHABINBATh MPUHAICKHOCTh U3YUYEHHBIX OPIraHUYECKUX BELIECTB IO
X COCTaBy M CTPOEHHUIO K OIpEAeIEHHOMY KiacCy/Tpylie COEeOUHEHHH (yriaeBoJOpoidbl, KUCIOPOA U
a30TCOJIEpIKAINE COETUHEHHS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHHUs), JaBaTb MM Ha3BaHUsA IO
cucremarnyeckoir HomeHknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTACITHHBIX
OpraHMYECKUX BEUIECTB (ITHJIEH, MPOIUJICH, alleTUJIeH, STHJICHTJIMKOIb, TIUIEprH, (GeHo, popManbIeru/,
alleTanpJeru], MypaBbHUHas KHCJIOTa, YKCYCHas KHCJOTa, OJEMHOBas KHUCIIOTa, CTE€apUHOBas KHUCIOTA,
TJIFOK03a, PPYKTO3a, Kpaxmal, IeJITI0103a, TIUINH);

c(OpPMUPOBAHHOCTh YMEHHUS OMPEIENATh BHJbI XHUMHYECKON CBSI3M B OPraHUYECKUX COETUHEHHSIX
(omHaApHBIE U KpaTHbBIE);

Cc(OPMHPOBAHHOCTb YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX BemecTB A. M.
byrnepoBa i 00bACHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBA M CTPOEHUS; 3aKOH COXPaHEHMUS
MaccChl BEILIECTB;

C(OPMHPOBAHHOCTb YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3MUECKHME M XUMHUYECKUE
CBOMCTBA TUMHMYHBIX MPEACTaBUTENCH PA3IUUHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, STUJIEH,
MPOMIWICH, aleTuieH, OyramueH-1,3, MerunOyramueH-1,3, OEH30JI, METAHOJ, 3TAHOJ, STUJICHTJIUKOJIb,
IIIMLEpUH, (EHOJ, aueTalbIeruj, MypaBbUHas M YKCYCHas KHCIOTBI, IJIIOKO3a, Kpaxmal, LeJUI0J03a,
aMMHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATh TIE€HETHYECKYK0 CBSI3b MEXKJYy HUMH YPaBHEHUSIMU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN C HCII0JIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb MCTOYHUKU YIJIEBOJOPOJHOTO ChIpbsi (HEPTH,
IIPUPOJHBIN ra3, yroJib), CiocoObl X NepepaboTKH U MPAaKTUYECKOE IPUMEHEHHUE TPOAYKTOB N1EpepaboTKy;

Cc(OPMHPOBAHHOCTb YMEHUI NMPOBOAUTH BBIYMCIECHUS 110 XMMUYECKMM YpaBHEHUSM (Macchbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IPOAYKTa PEaKLUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM IPOJYKTOB PEAKLIUN);

c(OPMHUPOBAHHOCTh YMEHHH BIa/leTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/aX HaAy4HOTO MO3HAHMA,
UCMOJb3yeMbIX B XMUMHMU INPH U3YYEHHUU BELIECTB M XUMMUYECKHX SIBICHMH (HaOMIOAeHUE, U3MEpEeHHeE,
SKCIEPUMEHT, MOJICITUPOBAHKE), UCIIO0Ib30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHSTHS PELICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYaLUAX, CBS3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH coONIOJaTh IpaBUja IMOJ30BaHMUA XHMHUYECKOM mocynol u
na0opaTOpHBIM O0OpYAOBAaHUEM, a TakKe NpaBuiia OOpallleHUs C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKLHUSAMU TIO BBIIOJHEHUIO TAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJHATh XUMHUYECKUI SKCIEPUMEHT (TpeBpaIleHus
OpPraHMYECKUX BELIECTB IIPU HArpeBaHWHM, INOJYYEHHE JTUIEHA M M3Yy4EHHE €r0 CBOMNCTB, KaYECTBEHHbBIE
peaKkIMyU OpraHMYeCKUX BEIIECTB, JEHATypalus OelKOB IpU HAarpeBaHUM, IIBETHbIE peakiUH OENKOB) B
COOTBETCTBUHU C NPAaBWIAMU TEXHMKH O€30MaCHOCTH MpH OOpaIleHHH C BEUIECTBAMU M J1a0OpaTOPHBIM
00OpyZIOBaHUEM, TPEACTABIATh PE3yNbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opMe 3amucHu ypaBHEHHH
COOTBETCTBYIOLIUX peakuii 1 (GopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YNIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIU3UPOBATh XUMHUYECKYI0O MH(POPMALHIO, MOTydaeMyto
U3 pa3HbIX UCTOYHUKOB (CpeaCTBa MAaccOBOM nHpopmanuu, IHTEpHET U APYTrux);



c(hOpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MPaBHIIa SKOJIOTHICCKH IIeJIECO00pa3HOTO MOBEACHUS B OBITY
U TPYIOBOH JEATEIFHOCTH B IIETSIX COXPAHEHUS] CBOETO 3JI0POBBbS U OKPYXKAIOLICH MPUPOTHON Cpebl,
OCO3HaBaTh OIIaCHOCTb BO3I[€I>'ICTBHSI Ha JXHUBBIC OPraHHU3MBbI OHpeIIeJIéHHBIX OpraHn4eCKux BCLICCTB,
noHumasi cmblici nokasarens I1JIK, noscHATh Ha nmpuMepax CIOCOObl YMEHBIIEHHS U NMPEAOTBPAILECHUS UX
BPEHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKa;

JJIA 06y11a10H11/1xc;1 C OrpaHM4YCHHBIMHU BO3MOKHOCTAMH 3J0POBBA: YMCHHC IPUMCHATH 3HAHUSA 06
OCHOBHBIX JOCTYIHBIX MCTOJaX IMO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBJ’ICHHﬁ;

JUISL CIICTIBIX M CIa0OBHISIIMX OOYYAIOIIMXCS: YMEHUE HMCIOJIB30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins i 3anucu XUMHYECKIX (GOPMYIL.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHudeckasi XuMUsh» 0TPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMHUECKOM COCTABIISAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIM XUMHUU B MIO3HAHUU SIBJICHUN MPUPOJIBI, B GOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhI JJHYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEMICHHUs] MPAKTHYECKUX 3a7ad U DIKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XMMHYECKHX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIIME MOHSITHUS
(XMMHYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3IeKTpOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYia, MOJb,
MOJISIpDHBIA O0BEM, BAJICHTHOCTH, SJEKTPOOTPHUIATEIHHOCTh, CTENEHh OKHCICHHS, XUMHUYECKas CBS3b
(koBasieHTHAsl, WOHHAs, METaJUIMYecKasi, BOJOPOJHAS), KPHUCTAIMYECKAas PEMIETKA, TUIBl XUMHUYECKHUX
peaKkuuii, pacTBOpP, OIEKTPOJUTHI, HEIIEKTPOIUTHI, DIICKTPOJIUTHYECKAS] HAUCCOIMALINS, OKHUCIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XMUMHYECKON PEAKIINH, XMMHUYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI (TEOPHsI
AIEKTPOJIUTUYECKON AMCcolManuu, nepuoandeckuii 3akoH . 1. MennaeneeBa, 3aKOH COXpaHEHHS] MacCChl
BEIIECTB, 3aKOH COXPAaHEHHUS W MPEBpPALICHUS SHEPTUU IMPH XUMHUYECKHX PEAKIHSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, MAPOBO33PEHUECKHUE 3HAHUS, JIEXKAIINE B OCHOBE IOHUMAaHUS IPUIMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBIICHUH, (aKTOJOTUYECKHE CBEIEHUS O CBOWMCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM UCMOJIb30BaHUU BaKHEHIIINX HEOPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AEATEIbHOCTH
YEII0BEKa;

cOpPMHUPOBAaHHOCTh YMEHHUHN BBISABJIATH XapaKTepHble NPU3HAKK TIOHATUH, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJI30BAaTh COOTBETCTBYIOLIUE IOHATUSA IPU ONMCAHWM HEOPraHMYECKHX BEIIECTB U UX
MpEeBpAILCHU;

chOpMUPOBAHHOCTh YMEHHUI HUCHOJIb30BaTh XWMUYECKYI0 CHUMBOJIUKY JJISi COCTaBiIeHUS (hopMys
BEILIECTB M YPaBHEHUM XUMHUUYECKHX Peakiuid, cucreMarnueckyro HomeHkiaaTypy (IUPAC) u TpuBnanbHbie
Ha3BaHM OTAENbHBIX HEOPraHMUECKUX BEIIeCTB (yrapHbli ra3, yrileKUCIbIA ra3, aMMHUak, raméHas u3BecTb,
HeraiméHasi U3BeCThb, IUThEBasl COJa, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTH YMEHUH OMPEENATh BAICHTHOCTh U CTENIEHb OKUCICHHUS XUMUYECKIX AJIEMEHTOB
B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBA3HM (KOBaJieHTHAas, MOHHAs, METaJTMYecKas,
BOJIOPOJIHASI) B COCNWHEHUSX, TUIl KPUCTAUIMYECKOW pEmIETKH KOHKPETHOTO BellecTBa (aromHas,
MOJIEKYJISIpHAsi, HOHHAsA, MeETAJJIM4ecKas), XapakTep Cpelbl B BOJHBIX pPAaCTBOPAX HEOPraHUYECKHX
COCJIMHEHUH;

cOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh NPUHAJICKHOCTh HEOPraHMYECKHUX BEIIECTB IO UX
COCTaBY K OIpeAeiEHHOMY KIAcCy/TpyNIe COeAMHEHMH (TPOCThIE BEIIeCTBA — METalIbl U HEMETasllbl,
OKCHJIbI, OCHOBaHHMsI, KUCTIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

cOpMUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICT mepuoaudeckoro 3akona [[. V. MennaeneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh dJJEKTPOHHOE CTPOEHUE AaTOMOB XUMHUYECKUX
anemeHToB 1-4 mnepuonoB llepuogumyeckoit cucrembl xumudeckux osnemeHToB [[. M. Menzaeneesa,
UCTIONB3ysl TIOHATUS «S-, P-, 0-2JIEKTpOHHBIE OPOUTANINY, «IHEPTETUYECKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTU M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU MO MEepUoJaM U rpynnam
[Tepuonnueckoit cucremel XuMuueckux anemMeHToB 1. 1. Menzaeneesa;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh (OMHCHIBATh) OOLIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB Pa3INYHbIX KJIACCOB, IOATBEPKAATH CYILIECTBOBAHNE T€HETUUECKON CBSI3U MEXTY
HEOPraHMYECKUMHU BEUIECTBAMU C IOMOLIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUIi;

c(OPMHUPOBAHHOCTh YMEHUS KIacCU(UIMPOBATh XMMHUYECKHE PEAKIUH 10 Pa3IMYHbIM IpU3HAKAM
(4ucity U cocTaBy pearupyroux BemecTB, TEMI0BoMY 3P QeKTy peakiiuu, U3MEHEHHIO CTeNICHEW OKHCICHHUS
3JIEMEHTOB, 00OPAaTUMOCTH PEAKILINH, YUACTHIO KaTaIn3aTopa);

C(OPMHUPOBAHHOCTh YMEHHH COCTaBJSTh YypPaBHEHHS pPEAKUUH pa3IMYHBIX THUIOB, IOJHBIE U
COKpAaII€HHBIE YPAaBHEHHsI PEaKIUii HOHHOTO 0OOMEHA, YUUTBIBAsl YCIOBHUS, NIPH KOTOPBIX 3TH PEAKIHH UIYT
JI0 KOHLIA;

Cc(OPMHUPOBAHHOCTh YMEHUI TPOBOIUTH PEAKIMH, MOJITBEPKAAIONINE KAdyeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BELECTB, PACIO3HABATh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMI pacKpbIBaTh CYLIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MTOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHUMUYECKOW peaklMU OT Pa3INuHbIX
(akTOpOB; XapaKTep CMEIIEHHs] XHMHUYECKOTO DPABHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3AEHCTBUS
(npunuun Jle HlaTense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHME IMPOLIECCHI, JIEKAIUE B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIyYE€HUSI CEPHON KUCIIOTHL, aMMHUaka, a Takke c(popMHUpOBaHHOCTh MpPEACTaBIEHUN 00
OOLIMX HAYYHBIX MPUHLHUIIAX U HKOJOTHYECKUX MPoOIeMax XUMHUYECKOTO TIPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH BBIUMCIICHUS C MCIIOJIb30BAHUEM MOHSTHS «MaccoBasi J0Jis
BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHUH Ta30B MPH XMMHUYECKUX PEAKIUSAX, MacChl BEIIECTBA WU
0o0béMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WU OO0bEMY OJHOTO M3 YYacTBYIOUIUX B
peaKiuu BEIIeCTB, TEIJIOBOTO 3(@dexkTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB,
MIPEBPALLEHUS U COXPAaHEHUs SHEPTUU;

chOpMUPOBAHHOCTh YMEHUW COOMIOZATh TpaBWja TOJIb30BAHUS XUMHUYECKOHW TOCYI0H |
nabopaTopHbIM O0OPYJOBAaHWEM, a TakKe IpaBWiIa OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBHUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMNOJHATH XUMUYECKHI 3KCIIEPUMEHT (pas3iiokeHHe
MepoKCcHia BOJOPOJa B MPUCYTCTBUU KaTalu3aTopa, OMpPEeIeHUEe CPebl pAaCTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCAJIHLHOTO UHAUKATOPA, BIUSHUAE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUECKOHN pPeaKiiu, peakiuu
HMOHHOTO 00OMEHa, KaueCTBEHHbIE peakuu Ha cyib(paT-, KapOoHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS,
pelIeHre SKCIIePUMEHTANBHBIX 3aj1au 1o TeMaM «Metamibsl» u «Hemeramibny) B COOTBETCTBUU C TIpaBUIIAMU
TEXHUKH 0€30MacHOCTH MpU OOpallleHHH ¢ BeulecTBaMH U J1a00paTOpHBIM O00OpYyIOBAaHUEM, IPEICTABIATD
pe3ynbTaThl XMMHYECKOTO OJKCIepuMeHTa B (opMe 3alucu ypaBHEHHMH COOTBETCTBYIOIIMX peaKIui u
(hopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYI0 MHGOPMAIIKIO, TMOIy4aeMyIo
U3 pa3HbIX UCTOYHHUKOB (CpPEICTBa MACCOBOW KOMMYHUKALIUU, VIHTEPHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHI COOIIOIATh MpPaBHIIa IKOJIOTUYECKH 11€JIeCO00pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM NEATEIBHOCTH B IENSIX COXPAHEHHS CBOETO 3J0POBBbS M OKpPY)KaIOIIed MPHUPOJHOHN cpelbl,
OCO3HABaTh OMACHOCTH BO3JICHCTBUS Ha JKUBbIE OPraHU3Mbl ONPEACNEHHBIX BEUIECTB, MOHUMAsi CMBICI
nokazarenss [IJK, moscHAT, Ha mnpumepax CHocoObl yYMEHBLIEHUS U MPeIOTBPALIEHUS HX BPEIHOTO
BO3JICHICTBUS HA OPTaHU3M YEJIOBEKA;

U1 0OyYalOIIMXCsl C OrPaHUYEHHBIMU BO3MOXHOCTSIMM 370POBBS: YMEHHE NPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [TO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHUN;

IUISL CIIETIBIX M CJIA0OBUAIIMX OOYYaOUIMXCS: YMEHUE UCIOJIb30BaTh PEIbePHO-TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XUMHYECKUX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinmyecTBo yacoB DJIeKTPOHHbIE
uudposbie)
Ne n/mm HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl (
pa3n porp Beero KOﬁHTpOJIbeIe HpﬁaKanecm/le oBpazoBaTeIbHEIe
padoThI padoThI pecypesl
Pa3nes 1. TeopeTruyeckue 0CHOBBI OPraHN4YecKOi XMMHHU
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 3
] opraHuueckux coeauHeHul A. M. byrneposa
Wroro mo pazueny 3
Pa3nes 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2
29 HenpenenpHbIe YTIeBOIOPOIbI: AIKEHBI, AJIKAJHCHBI, 6 1
' AJTKUHBI
2.3 ApomaTHYeCKHe YriIeBOI0POIbI 2
524 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJOB U UX 3 1
' nepepaboTka
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon 3
3.2 Anpaerunel. KapooHnoBbie kucinoTsl. CrioskHbIC (DUPHI 7 1
3.3 VYrneBoasl 3 1
Utoro no pazneny 13
Paznea 4. A3oTconepskanye opraHnyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen S. BoicokoMoJIeKyISIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayuyku. Bonokna 2




Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 2
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
(uudgpossbie)
Ne i/t HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmMmabl Beero Koé{Tpo,m,Hl,le Hpguc’rnqec]cne Oﬁpa3OBaTeJ1bele
padoTsl padoThbI pecypebi
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMUYECKUX 3ieMeHToB []. M. 3
MenpneneeBa
1.2 Ctpoenue BemiectBa. MHOTOOOpasue BEMIECTB 4
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibt 6 1
2.2 Hemeranmst 9 1 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIIECTB 2
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 ‘ XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoJsimyecTBo 4yacoB i DJIeKTPOHHBbIE
ara
Ne KouTt IpakTn uupposbie
Tema ypoka OHTpO pa usyue bp
n/n Bcero JbHbIE yeckue st odpa3oBaTejibHbIE
padoTbl | PpadoThI pecypchl
1 [IpenMer opraHnyecKkoi XuMuM, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 1
3HAa4YCHHE
2 Teopus crpoenust oprannueckux coequHennii A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenne o kmaccu(GUKAIUN OPraHMYECKUX BEIIECTB.
3 Homenknarypa (cucremarndeckas) U TpUBHAJIbHbIE Ha3BaHUS 1
OpPraHHYECKUX BEIICCTB
4 AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN PSIJT 1
5 MertaH 1 3TaH — IpocTeNIne MPEACTABUTENN ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DTUJICH U TIPOTUAJIEH — MPOCTEHIINE MPEACTABUTEIHN AIKEHOB 1
8 [Tpaktuueckas padota Ne 1. «[lomydeHue 3THIIeHa U U3yYEHUE €TO 1 1
CBOMCTB»
9 Anxanuensl. byranguen-1,3 u metriiOyranuen-1,3. [lomyuenue 1
CUHTETHYECKOTO KayyyKa U pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUSI, TOMOJIOTHUECKUHN P,
10 AlleTHIIEH — NPOCTEUIINI TPEACTaBUTEIb ATKUHOB 1
11 Brruncnenus o ypaBHEHUIO XUMHYECKON peaKiiu 1
12 ApeHbl: 6eH301 U ToTyoJ. TOKCHYHOCTh apeHOB
13 I'enetnyeckas cBsI3b YIIeBOAOPOJIOB, IPUHAICKAIINX K 1
pa3IUYHBIM KJaccaM
14 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOOB: MPUPOAHBIH ra3 u 1
MOTNyTHBIE HEe(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MPUPOAHBIM ra3 u 1
MONyTHBIE He(TAHBIE ra3bl, HE(Th U MPOIYKTHI € mepepaboTKu
16 KonTposnpHast pabota 1o pazjeny «YrieBoaopoabh» 1 1




Hpel[eJIBHBIC OHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJI.

17 1
Bopoponnas cBs3b

18 MHOT0aTOMHBIEC CITUPTHI: ITUIICHTIIUKOJIb U TIUIEPUH 1

19 DeHoI: CTPOCHHUE MOJICKYITBI, PU3NICCKIEC U XMMHUECKHE CBOMCTBA, 1
MIPUMCHCHHE

20 Anbrierubl: GopMaIbACTUI U alleTATbICTHT. ALIETOH 1

21 OIHOOCHOBHEIE TpeCIbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbUHAS U 1
YKCYCHast

29 [Tpaktuueckas padota Ne 2. «CBo#cTBa pacTBOpa YKCYCHOM 1
KHCIIOTBD)

23 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEICTABUTEIIA BBICIIIUX 1
KapOOHOBBIX KUCIIOT

24 Mrzma KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIICE 1
JCHCTBHE

o5 CrnosxHbie 3(QUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ mapoun3 1
CJIOKHBIX 3(hUpPOB

26 JKupsr: runponus, mpuMeHeHne, OMOJIOTHYECKas POJIb )KUPOB 1

27 VYrieBoapl: cocTas, Kiaaccuukaus. BaxxHele npeIcTaBuTeNu: 1
TIII0K03a, PPyKTO3a, caxapo3a

28 Kpaxman u niemnono3a Kak MprupoIHbIE TTOTMMEPHI 1

29 KonTponsnas pabota no pazaeny «Kucrnopoaconepxaniue 1
OpraHUYECKUEe COCTUHEHHS)

30 AMUHBI: METHJIAaMUH U aHUJIUH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHUS, UX 1
O6uosnorudeckoe 3Hauenue. [lentuapl

32 benku kak mpupoHbIe BBICOKOMOJICKYIISIPHBIE COSTMHEHUS 1

33 OcHOBHBIE OHATHSA XUMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1

34 OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHHIA. 1
[TnacTMaccel, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIIACC




Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypanus aTOMOB

IIepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMmudeckux aneMenToB J[. . MeHnieneeBa, ux cBs3b
C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX
AJIEMEHTOB U UX COEMHEHUH 10 TPYIIaM U
nepuoaaM. 3HaueHue NEPUOTUIECKOTO 3aKOHA 1
cUCcTeMbl XuMHuueckux djemMenToB .M. Meneneera B
Pa3BUTHUU HAYKU

Crpoenue BemecTBa. XUMUYECKAs! CBSI3b, €€ BUJIBI,
MCXaHHU3MBbI O6p&30BaHI/I$I KOBaHeHTHOﬁ CBs3U.
Bopopoanas cBsi3b

BanenTHOCTh. D7€KTpOOTpUIIATENLHOCTh. CTENEHD
OKHuCJIeHHUs. BemecTBa MONEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[Tonsitre o aucnepcHbIX cuctemax. Mctunnble u
KOJUIOUHBIE pacTBOPbL. MaccoBast 101 BEUIECTBA B
pacTtBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX
coenuHeHul. ['eHeTHYECKas CBSA3h HEOPraHUYECKHIX
BEIIECTB, PA3JTUYHBIX KJIACCOB

Knaccudukanys XuMu4ecKuX peakiui B
HEOpPraHWYeCKON U OpraHuYeCKON XMMUM. 3aKOH
COXpaHEHHUsT MacChl BEIIECTB; 3aKOH COXPAHCHUS U
MIPEBPAIICHUS PHEPTUU NTPU XUMHUECKUX PEAKLIUIX

Ckopoctb peakuuu. OOpaTuMble peakium.
XHMMHUYECKOE PaBHOBECHE

10

IIpaktuyeckas padora Ne 1. «BnusiHue pa3zinyHbIX
(akTOpPOB HA CKOPOCTh XMMHUUYECKON pEeaKIIum»




11

DnexTpoauTHIecKas auccoruanus. [lonsatue o
BOJIopoHOM mnoka3zarese (PH) pactBopa. Peakiuu
HMOHHOTO 0oOMeHa. ['uapon3 opraHunvdecKux u
HCOPraHNM4CCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTHE 00 IEKTPOHM3E PACIUIABOB U PACTBOPOB
coien

13

Kontponbhas padoTa no pazneny «Teoperudeckue
OCHOBBI XUMHUN»

14

Merainel, ux noyioxenue B [lepuoguyeckoii cucrteme
xuMmudecknx anemeHnToB J[. . MeHneneera u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ne puznyeckue
CBOMCTBa METAJJIOB

15

CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKUAN P
HaIpsHKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIJIOB
(HATpWii, KWK, KAJIBIMI, MAarHAN, A TFOMUHAN) U UX
COEIUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUIN

18

XuMHudecKrue CBOMCTBA IIMHKA, JKeJe3a U UX
COEOUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «MeTtamib»"

20

Hewmerannsl, ux nonoxxenue B [lepuoandeckoi
CHCTeMe XUMHYEeCKUX deMeHTOB . Y. MeHnaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBOMCTBA HEMETALIOB. AJITIOTPOITHUS
HEMETaJUIOB (Ha MpuMepe KUCIopoa, cephl, pocdopa
U YTJepo/ia)

22

XHUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U UX
COEIMHEHUN

23

XuMHYeCcKue CBOMCTBA a30Ta, (pocodpa u ux
COEIMHEHUN

24

XHUMHUYECKHUE CBOMCTBA yrjepoaa, KpEMHUA U UX




COEIMHEHUN

IIpuMeHeHNe BaXKHENIIMX HEMETAJUIOB U UX

25 . 1
COCTMHEHUI
O06o00muIeHne U cucTeMaTU3aIMs 3HAHUH 110 TeMe

26 «Hemerannel». Berunciaenus no ypaBHEHUSIM 1
XUMHYECKUX PEAKIUN U TEPMOXUMHUYECKUE PACUETHI

97 [Ipaktuyeckas padora Ne 3. «Pemenne 1
AKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe "Hemerasuibr"»

28 KonTpomabHas paborta no temam «MeTtamib» u 1
«Hemerayubi»

29 Heopranwdeckne u opraHMdecKrue KACIOTHI. 1
Heopranwdeckne u opraHndecKie OCHOBAHUS
AMpoTepHBIC HEOPTaHUYECKHE W OPTaHHICCKUC

30 coenuHeHus. [ eHeTH4ecKas CBs3b HEOPraHMUECKUX U 1
OpPraHWYECKUX BEIICCTB
Posp xuMuu B 00ecIieueHun SKOI0THYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30TTaCHOCTH, PA3BUTHH 1
MEIUIIUHBI

30 [IpencraBnenus 06 oOmMMUX HaqumxuanHanax 1
MIPOMBIIICHHOTO TIOTYYSHHsSI BAXKHEHIITNX BEIIECTB

33 UYennoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J151 YYEHUKA
* Xumus / ['abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AkinmonepHoe o6uiectBo «M3garenseTBo
«IIpocsemeHue»
* Xumus, 11 xmacc/ I'abpuensa O.C., OOmmecTBO ¢ OrpaHUuYeHHON 0TBETCTBEHHOCTHIO «[{PODAY;
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsemienne»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
TexHonoruueckue KapTbl YpOKOB
JupakTuyecknii Matepuat

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OUIIN
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