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IlosicHuTeIbHAS 3aMHCKA

Paboyas mporpamma o XMMHUU Ha YPOBHE CPETHETO 00IIEr0 00pa30BaHMs ISl 00YHaIOLIIXCS

10-11-x xmaccoB AHO «Cpenusisi o6meoOpa3oBaTenbHasi IIKOJA C yriIyOJIeHHBIM HU3yYeHHEM

otaensHbIX npenmeToB uMenu H.I1. CeeTnoBoi» paspaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpaszoBanuu B Poccuiickoii
denepauuny;

npukaza MwuHOOpHayku oT 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu (HeaepaabHOTOo
rOCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPeAHEro o0mero oopasoBaHus» (c
M3MEHEHUSIMH, BHECEHHBIMU NpUKa30M Munnpocsemienus ot 12.08.2022 Ne 732);
npukaza MunnpocerieHuss ot 18.05.2023 Ne 371 «OO0 yrBepxkaeHun ¢eaepaibHON
00pa3zoBaTeIbHON IPOTPAMMBI CPETHETO OOIIETO 00pa30BaAHUSY;

npukaza Munnpocsemenus ot 09.10.2024 Ne 704 «O BHECeHMM HW3MEHEHUU B
HEKOTOpble IpuKa3el MuHHcTepcTBa mpocBemenus Poccuiickonn  ®Pexnepanny,
Kacaromquecss (QenepanbHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJbHOTO OOIIEero
00pa3zoBaHus, OCHOBHOTO OOIIET0 00pa30BaHUsI U CPETHETO 00IIEero 00pa3oBaHUsY;
npukaza MunnpocBemenuss oT 22.03.2021 Ne 115 «O6 yrtBepxkaenun Ilopsiaka
OpraHM3alii M OCYILECTBICHUS 00pa30oBaTENIbHON MAEATEIbHOCTH [0 OCHOBHBIM
00111600pa30BaTEBHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MPOTPAaMMaM HA4aJIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPETHETO 0OIIETO 00pa30BaHUSIY;

Konuenuuu npenogaBanust yaeOHOTO npeaMeTa « XUMUS»;

Konuenuu skonoruueckoro o0pa3oBaHus B ccTeMe 0011ero 0opazoBaHus;

CII 2.4.3648-20 «CaHUTapHO-3ITHUIEMHUOJIOTHYECKHE TPEeOOBaHUSA K OpraHU3AIMSIM
BOCITUTaHUS U 00yUYEHHUS, OTJbIXA M 03I0POBIICHUS AETEH U MOJIOECKUY», YTBEPKICHHBIX
MOCTAHOBJICHUEM IJIaBHOTO CaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urueHu4YecKMe HOPMATHBBI M TPEOOBaHUS K OOCCIICUCHHIO
O0e3omacHOCTH W (Win) OE3BPETHOCTH I 4eloBeKa (PAKTOPOB Cpelbl OOMTAHMS,
YTBEPKACHHBIX IIOCTAHOBJIEHUEM INIABHOTO CAHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

¢benepanbHO paboueil mporpaMmsl 1o yueOHOMY MpeIMeTy «XUMUs» 6a30BOr0 YPOBHSL.

Pabouas mporpamMMa OpHEHTHpOBaHAa Ha II€JIeBbIe NPHOPUTETHI, CHOPMYIMPOBAHHBIE B

¢denepanbHOi paboueill mporpamme BOCIUTaHUSA U B paboueil mporpamme Bocmuranust AHO

«COI nmenun N.I1. CernoBoi».



OcHOBY MOJXOJOB K pa3pabOTKe MporpaMMbl IO XUMHUHU, K ONpEAeNeHHI0 oO0uiei
CTpaTerud 0OyYeHHsI, BOCIIUTAHUS U PAa3BUTUS OOYyYAIOLIMXCS CPEICTBAMH Y4eOHOTO MpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBHIIM KOHIICTITyalbHBIC TOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IeNiel, CcoJepxkaHHs, pe3yabTaToB OOY4eHUs WU
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBHIITYCKHHUKOB.

Xumuueckoe o00pazoBaHHE, TIOJydaeMOe€ BBITYCKHHUKAMH  00mIeo0pa3oBaTeIbHOM
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBEpINAIONINM ATAllOM pPEATH3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBHIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M TMPHPOTHON Cpee.
Peanmuszyercs xumuueckoe oOpa3oBaHWE OOyJarONMIMXCS HA YPOBHE CpeIHEro oOIero
00pa3oBaHUs CPEICTBAMH YIEOHOTO MpeaMeTa «XUMHUsD», COAEep)KaHUE U MOCTPOSHUE KOTOPOTO
OTIpEeNIeNIeHbl B TIPOTPaMMeE TI0 XHUMHH C Y4ETOM CHenn(UKHA HAYKH XUMHHU, €€ 3HAYCHUS B
MO3HAHWUHU TIPHPOJBI U B MAaTEPHATIHHON KU3HU OOIIECTBA, a TaKKe C YU4ETOM OOMUX Lened u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpeJHero oOmIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHUSA KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0YI0 pojib B COBPEMEHHON
IUBWIM3AIIMY, B CO3JaHUH HOBOW 0a3bl MaTepuaabHON KyabTypbl. OHAa BHOCHT CBOM BKJIAJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KaroleM MUpe Kak O €AMHCTBE IPUPO/IbI U YEJIOBEKa, KOTOpOe GOopMUpyeTcs B XUMHUU Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHUpA, OCO3HAHUS B3aHMOCBSI3U
MEXIy CTPOCHHEM BEIEeCTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJeMcTBYS C JpPYTMMHM €CTECTBEHHBIMH HAyKaMH, XHMHsS —cTaja
HEOTHEMJIEMOW YacThbl0 MHPOBOHM KyJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTellbHas, KaKk HayKa
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelleHHe MI00albHBIX MPoOJIeM YCTOHYMBOTO Pa3BUTHS
YelI0BEYECTBA — CHIPHEBOM, IHEPIE€TUUECKOM, MUIIEBOM, SKOJIOTUYECKON OE30MMaCHOCTH U OXPaHbl
3JI0pOBBSL.

B cooTBercTBUM ¢ OOmMMH LENSIMU M HPUHIMIIAMH CPeIHEro oouiero oOpa3oBaHMs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb W3YUEHHsI) OPHEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA,

MPpOAOJIKCHUA 06pa30BaHI/I}I B pa3JIMYHBIX 06nacmx, HC CBA3aHHBIX HCIIOCPCACTBCHHO C XHMHUEH.



CocraBmsiroiuMu  ipeameTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO0mIast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BO HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUHU (C BKIIIOUYCHUEM
3HAHUN U3 001IEeN XMMHH) U OpraHnyeckoil xumMuu. @opMUpOBaHUE TaHHOM CUCTEMbI 3HAHUN NpU
M3yYEHHUH TpeaMeTa 00ecreunBaeT BO3MOKHOCTD PACCMOTPEHHSI BCETO MHOTO00Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumusi» u «OO0I1as 1 HeopraHu4decKas
XUMHS» cHOpMHUpOBaHa B MPOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJX0Ja K M3YYEHHUIO
yueOHOro Mmarepuana ¥ OO0YCJIOBJI€HA HMCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMM Ha
ONpEeNEeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XWMHHU BeELIeCTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHUYECKUX COECIWHEHHU, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX W IJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHHUU BEILECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEIECTBaX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XUMHUH IMOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs MEpBOHAYAIbHBIC
IIPEJCTABICHHU O XUMUYECKOHN CBA3M, KIACCU(PHUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINH.

Ilon HOBBIM yrJIOM 3peHHs B IpeaMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
U3yYeHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMsl TEOPETHUECKUI MaTepuan Hu
(aKTOJIOrMYECKUE CBEJICHUS O BELECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHU4yecKas XUMUs» 00y4aroIMMCs MPEJOCTaBIAETCS BO3MOYKHOCTh OCO3HATh
3HAYeHHUE IEePUOJUYECKOr0 3aKOHA C OOLIECTEOPEeTHYECKUX U METOA0JIOTMYECKUX IO3ULUMH,
riyoke MOHATh MCTOPUYECKOE H3MEHEHHE (DYHKLUMH 3TOro 3akoHa — OT oOoOmiaromen 1o
O0OBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOWCTBAX U
IIPUMEHEHNH, a TAK)KE O XMMHUYECKUX PEAKUMX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAHUS
nononsserca B Kypcax 10 wm 11 KimaccoB 2ieMEHTaMM  COJEP)KaHUS, HMMEIOIUMU
KyJIbTYpPOJIOTHUECKUI M MPHUKJIAAHOM Xapakrep. OTHU 3HAHUS CIIOCOOCTBYIOT ITOHMMAHUIO
B3aMMOCBSI3M XMMHMM C JPYIMMH HayKaMH, pacKpblBalOT €€ pOJb B II03HABATEIBHOU U
MPAKTUYECKON JEATEIIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX NMPUIOKEHUH XMMHH, IOMOTAIOT BBIMYCKHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIsd MONOJHEHUs 3HAHUM, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIENOBATENbCKUX 3a7ad. B nemnom coaepkaHue

yqe6Horo npeameTa «XUMHS» JaHHOTO YPOBHA U3YUYCHUA OPUCHTHUPOBAHO HaA (I)OpMI/IpOBaHI/IC y



o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (HUIOCO(PCKUX MACH, TaKUX Kak:
MaTepUAIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTb MPHPOIHBIX SABJICHHUH MTyTEM SKCIIEPUMEHTA
U pelIeHus] MPOTUBOPEUYHA MEXTYy HOBBIMH (PaKTaMH M TEOPETUYCCKUMHU MPEIIOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEUICHUM 3KOJIOTMYECKHX MPOOJEM, a Takke MpolieM cOepexeHUs
SHEPTETUYECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX TEXHOJIOTUI H MAaTEPHAJIOB.

B mmane pemieHus 3amad BOCIHTAHHS, PA3BUTUS M COLMAIM3AIMU OOYYAIOIIMXCS
NPUHATBIE TPOTPAMMON TIO0 XHMHUHU TOAXOIBI K ONPEACTCHHIO COJEPYKAHHWS W IOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (pOPMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX ACHCTBUM, MMEIOMINX
0a30Bo€ 3HaUEHUE I Pa3IUYHbIX BUJIOB JAESITEIbHOCTU: pelIeHUs po0JieM, OUCKa, aHaIu3a u
00paboTKH HMHPOpMAIMHK, HEOOXOJUMBIX [UIsi MPHOOPETEHUs OIbITa MPAKTUYECKOH H
HCCIIEIOBATENIbCKON AESITETbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMUH Kak Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha YpOBHE cpe/iHero o01iero oopa3oBaHus, PH ONPEIEIIEHUN COEPKATEIbHON XapaKTePUCTUKHI
Heleil M3ydeHWs TIpenMeTa HampaBICHHWEM IEePBOCTETICHHOW 3HAYMMOCTH TPaIUIIOHHO
npu3Haércs (OPMUPOBAHME OCHOB XMMMYECKOM HAykH Kak o0OJacTd COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOH AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOJAMYECKOW TOUKHM 3PEHUSA TAaKOW MOAXOJ K ONPENETCHUIO IEeJeH H3ydeHUS
IIpeMeTa SABJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHO JaHHOW TOYKE 3peHMs TJIaBHBIMHU LEJISIMU M3YYEHHS IpeaMeTa «XUMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

(dbopMUpOBaHME CHUCTEMbl XHMHUYECKUX 3HAHMH KaK Ba)KHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIFOYEBbIE IOHATHSA,
(GyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U IOHHMMaHUE
CYIIHOCTH JIOCTYITHBIX 0000IEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HaKOMJIEHHE ¢ UCTOpUeH
UX Pa3BUTHS U CTAHOBJICHMUS,

(dopMupoBaHHE U pa3BUTHE NPEACTaBICHUN O HayYHBIX METOJAX MO3HAHUS BELIECTB U
XUMUYECKUX PEaKUUH, HeOOXOAUMBIX [Ull NMPUOOPETEHUsS YMEHMH OpPHEHTHUPOBAThCA B MHpE
BEIIECTB M XUMUYECKUX SBJICHUHN, UMEIOIHUX MECTO B IPUPOJIE, B IPAKTUUECKOM 1 MOBCETHEBHOM
KHU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JIEATETLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U 00bICHEHHEM
XMMHUYECKOT0 HKCIIEPUMEHTA, COOIIOICHUEM MTPAaBUI O0€30M1acHOT0 OOpaIleHUs C BEIIECTBAMHU.

Hapsny ¢ atum, conepkaTenbHasi XapakTepUCTHKA LIeIel U 3a7a4 U3y4eHHs IpeMeTa B
porpamMme o XMMHUHM YyTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMH B

cucteme cpeaHero odmiero oopasoanus. CerofHs B MpenoJaBaHUN XUMUU B OOJbIIEH CTENIEHH



OTHaéTCsl MPEANOYTEHUE TPAKTHIECKON KOMIIOHEHTE COACPKaHUs O0yUEeHHUs, OpPUCHTUPOBAHHOM
Ha TIOATOTOBKY BBITYCKHUKA 0O0II€00pa3oBaTelbHON OpraHM3aluy, BIAACIONIET0 HE HAOOpoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHSIMH aKTHBHOTO
[IOJIy4EHUS 3HAHUN U IPUMEHEHUS UX B PEAJIbHOM KU3HU AJIS PELIEHUS IPAaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu u3ydeHMM npeaMeTa «XHUMHS» JOMHHHPYIOLIEE 3HaueHUe
pHOOPETAIOT TAKKE SN U 33/1a9H, KaK:

ajmanTanus OOydaromMXcs K  YCJIOBUSM JWHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
(bopMHUpOBaHHE HWHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO TPaMOTHBIX pPEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢opMupoBaHre y OOy4aroOUIUXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLIUX YHHUBEPCAIIbHOE 3HAUCHUE JJISl Pa3/IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs IpooiieMm,
MOMCKa, aHanu3a W 00paboTku wWHOOPMAIMU, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPELy;

pa3BUTHE NMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
00yJaroImmXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHBIE NHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOM U HayYHO-TIOMYIIpHOM HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpoBaHKE U pa3BUTHE Y 00YYAIOIIKUXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NMPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydarommuxcsi yOexAEHHOCTH B TYMaHHCTUYECKOW HampaBIE€HHOCTU
XUMHHM, €€ BaXHOH PpOJIM B  pElIEHUH TIJI00aIbHBIX  MpoOJeM  palloHaIbHOTO
MIPUPOIOIONB30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOLIECHUS K IPUPO/IE U CBOEMY 37I0POBBIO,
a TaKke MPUOOpPETEHHS OTBITA MCIIOIH30BAHMS MONYUYEHHBIX 3HAHUH [Tl IPUHSITUS TPAMOTHBIX
pelIeHui B CUTYalsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOHOM 1u1aHe cpenHero obuiero oopa3oBaHus npeaMeT «XuMus» 6a30BOro ypoBHS
BXOJIMT B COCTaB MpeaMeTHOMN o6nacTu «EcTecTBeHHO-Hay4HBIE TPEIMETHI.

OO11ee yncao 4acoB, OTBENEHHBIX IS U3YyUCHUsT XMMHHM, Ha 6a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaBiser 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezento), B 11 kiiacce

— 34 gaca (1 gac B HezIeTIO).



Coaep:xanue o0yuenus B 10 kiacce

Oprannyeckasi Xumus

TeopeTruyeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer opranuydeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAYCHHUE B TOJy4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHBIC MOJIOKCHUSA. CTPYKTypHBIE (OPMYIBI OPraHUYECKUX BEMIECTB. | omoJorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUYeCKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpencraBnenne o  kjIaccUpUKAIMM  OPraHUYECKMX  BemiecTB.  HomeHkmaTypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTH4ecKas)) U TpUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOJIBI U3YyUEHHUs BEIIECTB M MX MPEBpAIIEHUI: 03HAKOMIICHHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJCITUPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHHE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUH (IUIaBJICHHE, OOYTIIMBAHUE U TOPECHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHN psia. MeraH M 3TaH — MpocCTeime
MIPEICTaBUTENHN aJIKaHOB: (U3NYECKUE U XMMHUYECKHUE CBOWCTBA (PeaKuy 3aMEeICHHS U TOPEHHUS),
HaX0XJEHHE B IPUPOJIE, MOTYYCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH Psil. DTUIICH U MPOMUIIEH — MPOCTEUIIIHEe
MIPEJICTAaBUTENIN AJKEHOB: (PU3MUeCKHe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHUS, TUIPATALIMN, OKUCICHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHYECKUE
cBOICTBa (peakus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKMH psia. AleTuieH —
MPOCTEHIINI PECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyISHHE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHHe, (PU3MUYECKHE M XUMUYECKHE CBOMCTBa (peakuuu
raJOr€HUPOBaHUS U HUTPOBAHMUS), MOJYyYEHUE U TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. 'TOKCMYHOCTb apeHOB. [eHeTuWdeckas CBSI3b MEXIY YIJIE€BOJAOPOJAMM,
MIPUHAUISKALMMHI K pa3IMYHbIM KJlaccam.

[IpupoaHbie UICTOYHUKH YTIeBOAOPOI0B. [IpupoaHbIil ra3 U momyTHbIE HEPTSIHBIC Ta3bl.

HedTb u e€ npoucxoxaenue. CriocoObl mepepaboTKH HEPTH: TEPEroOHKa, KPEKUHT (TEPMUYECKHIA,



KaTaIUTHYeCKui), mnuponu3. IIpoaykTel mepepaboTku HedTH, HX NPUMEHEHHE B

IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIYKTHI €r0 NepepaboTKU.
OKCIepUMEHTAJIBHBIE METO/bl U3YUEHHUS! BEUIECTB U UX MPEBPAIICHUN: 0O3HAKOMIIEHHUE C

o0pa3maMu 1mIacTMacc, KaydyKoB U pe3uHbl, Kojutekiuu «Hedte» n «YTomby, MoaenupoBanue

MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, IMPOBEICHUE MNPAKTUYCCKON pPabOTHI:

IIOJIy4Y€HUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3amaum.

Borunicnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM ITPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WUJIM MPOJIYKTOB PEaKIUN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. MeETaHON M 3TaHOJI: CTPOEHHUE, (PU3NUECKUEe U
XMMHUYECKHUE CBOWCTBA (peaklUu € aKTHBHBIMU METajlJlaMH, TaJloT€HOBOJIOPOJAAMHU, TOPEHHE),
npuMeHeHue. Bogopoaneie cBsA3U MEXIy MOJIeKyJIaMHu cnupToB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpraHHU3M 4YeJIOBeKa.

MHoroaToMHbl€ CHHUPTHL. OTHIEHIVIMKONb W TJIHMLEPUH: CTpoeHHe, (U3UYECKUEe U
XMUMHYECKHE CBOMCTBA (B3aMMOACHCTBHE CO IIETOYHBIMU METallIaMH, Ka4eCTBEHHAsI peaKkius Ha
MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHWe TiuIepuHa |
STUJICHTJIUKOJIS.

@DeHon: CTpOeHUE MOJIEKYNbI, (U3NYecKUe M XHMUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue ¢geHoua.

Anbnerunpl U KemoHvl. DopManbAeTuj, aleTalbJeruja: CTpoeHue, (usnueckue Hu
XMUMHYECKHUE CBOWCTBA (pEaKIUH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIC DPEaKIIHH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAsi KUCIOTHI:
CTpoeHue, PU3nYecKre 1 XUMHUYEeCKHe CBOMCTBA (CBOMCTBA, 00IIKE /I KJ1acca KUCIIOT, PeaKIIus
sTepuduKanum), MoJydeHHe U npuMmeHeHue. CrTeapuHOBass M OJEHMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOLIIEE JEHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. bruosornueckas posib KHpPOB.

YrneBospl: cocTaB, KIacCH(PHUKAIUS YTIeBOA0B (MOHO-, TU- U MoJKcaxapuabl). [ moko3a
— MPOCTEUIINIA MOHOCAXapuJ: OCOOCHHOCTU CTPOCHHUS MOJIEKYIbI, (PU3NUECKUE U XUMHUYECKHE

CBOMCTBaA (B3aHMO,[ICI>'ICTBI/IC CTUAPOKCUIAOM Me,Z[I/I(H), OKHCJICHUC aMMHWAaYHbIM PACTBOPOM OKCH A



cepebpa(l), BoccTaHoBIEHHE, OpOKCHHE TIIIOKO3bI), HAXOXKJCHHE B MPUPOJC, MPHUMEHEHUE,
ouonornueckas poib. Dotocunres. PpykTo3a Kak H30MeEp TITFOKO3HI.

Kpaxman u neminono3a Kak IpupoaHble mnojmMepbl. CTpoeHHe Kpaxmalia U LEJUII0JI03BI.
duznyeckue U XMMHUYECKHUE CBOIMCTBA Kpaxmaiia (TIpOiIn3, KAUeCTBEHHAs! PEAKIMSI C HOJA0M).

OKClepUMEHTAJIbHBIE METOJIbl W3YyY€HUsS BEIECTB M UX IMPEBpAIlCHUN: NpPOBEACHHUE,
HaOJIOIGHUEe W ONHMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAa4eCTBEHHBIC
peakuuu OJIHOATOMHBIX CIHMPTOB (OKHcIeHHE 3TaHoja okcujaoMm Mmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMmojelcTBUe TinuepuHa ¢ ruapoxkcunom wmeau(ll)), ampaerngoB (okuciaeHue
aMMUua4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(Il), B3aumoieiicTBue kpaxmana
C MOJIOM), IIPOBE/ICHNE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aum.

Bobruncnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJJHOTO BEIIeCTBa WM MTPOJAYKTA PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIUN).

A3oTcojep:kalye opraHuyecKue coeJuHeHust

AMMHOKHCIOTBI Kak aMQOTepHble OpraHuueckue coequHeHus. Dusuueckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (HAa IpuMmepe TINIHMLKHA). buosjoruueckoe 3HaueHHe
aMMHOKHUCIOT. [lentuapl.

benky xak mpHUpOJHBIE BBICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Has CTPYKTypa OenkoB. XHUMHMUYECKHE CBONCTBA OEJIKOB: THMIpPOJIU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKcIepUMEHTAIIbHbIE METOJIbl U3YyYEHHs BELIECTB M MX IpEBpallleHUil: HaOMoAeHue U
ONKCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OENKOB IpU HarpeBaHWH, LBETHbIE
peakiuu OeIKOB.

BbicokoMoieKkyIsIpHbIE COeANHEHH

OcHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAVMHEHHI: MOHOMED, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IIOJIMMEPHU3alUH, CPEeIHAs MOJEKyIspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COSIMHEHUH — MOJIMMEPU3aLUs U OJUKOHICHCALUS.

OKCIIEpUMEHTAJIBHBIE METOABI U3YUEHHUS! BEUIECTB M UX MPEBPAICHUI: O3HAKOMIIEHHE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

MexnpeamerHbie CBA3U

Peanuzanus MeXnpeaMETHBIX CBA3EH NpU U3y4EeHUHM OpraHndeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, Tak H

HOHHTHﬁ, SABJIAIOMUXCA CUCTCMHBIMUA TSI OTACIIBHBIX IPECAMCTOB €CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.



OOmire ecTeCTBEHHO-HAYy4YHBIC TMOHSTHUS: SBICHHWE, HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIACCH(PUKALUsA, NEPUOJUYHOCTb, HAOIIOAEHUE, W3MEpEeHHUE,
SKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PU3MUECKIE BEIMYMHBI U SIMHULIBI KX
H3MEpPEHUSI.

buonorus: kinerka, opranusm, 6mocdepa, oOMEH BelIeCTB B opraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIEBOIbI, XKHUPbI, (PEepMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: nuiieBble NPOAYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHBIE 1 KOCMETHUYECKHUE TPETapaThl, MaTepralbl U3 UICKYCCTBEHHBIX M CHHTETHY ECKUX

BOJIOKOH.

Conep:xanue o0yuenusi B 11 kiacce

O0mas 1 HeopraHnyeckasi XUMMs

Teoperudyeckne 0OCHOBbI XMMHH

XUMHYECKUH diIeMEeHT. AToMm. Sapo artoma, H30TOMBL. OJIEKTPOHHAs 000JIOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- amemenTs. OcoOeHHOCTH
pacnpeziesieHusi JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoanueckas cucrema XuUMHYeckux sieMeHtos JI. .
MenpgeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoil cHUCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHMMHUYECKas CBSI3b. BUAbBI XUMUYECKOW CBSI3M (KOBaJIEHTHAs
HEeMnoJIApHas U TOJSpHAas, MOHHAas, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHUSI KOBAJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUcleHns. FIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o aucnepcHbIx cuctemMax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas J10Jis

BEIlIECTBA B pacTBOpE.



Knaccudpukanuss Heopranuyeckux coeavHeHHid. HoMmeHKmaTtypa HEOpraHHYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Knaccudukanus XMMHUECKUX pPEAKIMM B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3lWYHBIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumudeckoe paBHoBecwe. DakTOpbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

DnektponuTrdeckas auccormanusi. CuibHbIe U cladbie 7eKTpoauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepPUMEHTAIBHBIE METOJBI M3YYCHHS BEIIECTB M WX MPEBPAICHUNA: AEMOHCTPAIUS
tabmun «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenpaeneeBa», u3ydeHwme
MOJIENIe KPUCTAUIMUECKUX pemETOK, HaOMI0IeHe W ONHUCAaHWE JIEMOHCTPAIlMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MPOBEJCHHUE MPAKTHUUECKOW paboThl «BiusHUE pa3nuyHbBIX (aKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUSAM XUMHUYECKUX PEAKIUI, B TOM YHCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunuyeckasi xumusi

Hemeramnel. Ilonoxenue HemetaiioB B llepuoaudeckoil cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHs aTomMoB. (Dusnyeckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MPUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETaNIOB (TaloOreHoB, cepbl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCHIOB, KHUCIOPOJICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COEIMHEHUH).

[IpuMeHeHne BaXXHENIIINX HEMETANIOB U UX COCTUHEHUH.

Meramnel. [lonoxenue metamios B [lepruoanueckon cucTeMe XUMUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBhl METAIOB. DIEKTPOXHUMHUYECKUN Psl HATPSHKEHUN

MCTAJlJIIOB.



XUMHUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpWM, KaJluid, KaJIbLIMi, MarHum,
QITIOMUHUM, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOm1re cnocoObl mosrydeHus: MeTayuioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

DKCnepUMEHTAIbHBIE METOJbl HM3YUYEHMsI BEIIECTB M WX IMpEBpaIICHUN: H3ydeHUe
KOJUIEKIUH «MeTallIbl M CIUIaBbI», 00Pa3I[0B HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAJIBHBIX 3aad4,
HaOJIIOJICHUE W ONHMCAHHWE JICMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUC
TUAPOKCH/IA ATIOMUHUS C PAaCTBOPaMH KUCJIOT M IIEJIOYEH, KAaUeCTBEHHBIC PEaKIIUU Ha KAaTHOHBI
METaJJIOB).

Pacuérnnie 3agaum.

Pacuérer Maccel BemiecTBa MM 00bEMa Ta30B IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 ;KM3Hb

Ponp xumun B 06ecriedeHNH SKOJIOTMUECKOM, SJHEPreTUUECKOH U MUIIEeBON O€30MacHOCTH,
pa3BuUTHU MeAUIUHBL. [IoHATHE O HAyYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKITUH.

[IpenacraBnenuss 00 oOOMMX HAYYHBIX MNPUHIMIIAX TPOMBIIUICHHOTO TIOJy4YeHUS
Ba)KHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB U MATEPUATIOB: BAKHEHIIME CTPOUTEIbHBIE MaTE€pUAIbI,
KOHCTPYKIIMOHHBIE MaTepHualibl, KpPaCKW, CTEKJIO, KE€paMHKa, MaTepuabl I JJIEKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHUS U 370pOBbE YEJIOBEKA: MpaBWJIa HMCIOJIb30BaHUS JICKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HHU.

Me:knpeaMeTHbIe CBSI3U

Peanuzarust MeXIpeIMETHBIX CBSI3€H NIPH M3YYCHHUH OOIEH M HEOPTraHUIECKON XMMUU B
11 xmacce ocyliecTBIsSETCS Yepe3 MUCHOIb30BaHNEe KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U NOHSTHUH, SIBJSIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4YHBbIH (DakT, TUMOTe3a, 3aKOH, TEOPHs,
aHallnu3, CHHTE3, KiIaccu(uKarus, nepruoJu4HOCTh, HAOM0IeHIE, SKCIIEPUMEHT, MOJIETMPOBAHNE,
U3MEPEHUE, SIBJICHUE.

®dusnka: mMaTepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, M3O0TOII,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBAa, GU3NUECKUE BEIMUNHBI U €IMHUIBI NX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHusM, J3KocHcTeMa, Ouocdepa, MaKpo- H MHUKPOIIEMEHTHI,

BUTaMUHBI, oOMeH BCIICCTB B OpraHrU3MC.



I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorus::  XUMHMYEcKas  IPOMBILUIEHHOCTb,  METAJUIyprus,  IPOU3BOJCTBO
CTPOUTENIbHBIX MATEPUAIIOB, CEJIbCKOXO03SIIICTBEHHOE ITPOU3BOICTBO, MMIIEBAs IPOMBIILIIIEHHOCTD,
dapMmanieBTHUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOJICTBO  KOCMETHYECKHX  IIPEraparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX ~ MaTepHualioB, AJIEKTPOHHAS IIPOMBIIIIIEHHOCTD,

HaAHOTCXHOJIOTHH.

I[lnanupyembie pe3yJbTaThbl OCBOEHHS MPOTrPaMMbl 0 XUMHU HA YPOBHE CpeIHEro
0011ero oopa3oBaHus

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHHUSI OOYyJarOIIUMUCS
MporpaMM CpeAHEro OoO0IIero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoit OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MpOTrpaMM CPEJHETo 00Iero 00pa3oBaHus SBISETCS CHCTEMHO-/IEATEILHOCTHBIA MOAXO0I.

B COOTBETCTBHMU C CHCTEMHO-IEATEIHOCTHBIM TOAXOJAOM B CTPYKTypE JTUYHOCTHBIX
Pe3yJbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CpPeIHEro 00111ero 00pa3oBaHus BbIJIEIEHBI
CJIETYIOIIHE COCTABIIAIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TpakAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIUXCSI PYKOBOJICTBOBAThCSI B CBOECH JIE€ATEIHHOCTU
L[EHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0paszoBaHus;

HaJIW4Yue MPaBOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIn4HOCTHBIE PE3yAbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATENBHOM JEATENbHOCTH B COOTBETCTBUUM C T'YMAHHCTUYECKUMH,
COLIMOKYIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJeaJaMH POCCHIICKOTO
IpaXXIaHCKOTO 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEIEHUS,
CHOCOOCTBYIOIIMMH TPOIIecCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JTUYHOCTH 00YJarOIINXCsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMUSD» OTpakaroT cPopMUPOBAHHOCTH
OTIBITa IO3HABATENILHOM U MTPAKTHYECKOH EATEIILHOCTH O0YJaIOMIMXCS M0 PeaTu3alluy MPUHATHIX

B O6H_ICCTBC HCHHOCTCf/'I, B TOM YMCJIC B 4aCTH:



1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YUYAIOITUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, yBAKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS O COIMMAIBHBIX HOPMAaxX M MPABHJIAX MEXKJIUYHOCTHBIX OTHOIICHUUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JISATEIILHOCTH MPHU CO3/IaHUHU YICOHBIX TPOCKTOB,
pelieHun y4eOHbIX U TT03HABATENIbHBIX 33/1a4, BHIIOJTHEHHH XUMHUECKUX YKCIIEPUMEHTOB;

CrIOCOOHOCTHU TTOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAIN3€ PA3IUYHBIX BUJOB YICOHOM JIeATETLHOCTH;

2) NaTPMOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOTO OTHOIICHHUSI K HCTOPUYECKOMY W HAYYHOMY HACJIEAUI0 OTECYECTBEHHOM
XHMHH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TECOPUHM M TMPAKTUUECKOTO TPUMEHEHUS
XHUMUH, OCO3HAHUS TOTO, YTO JTOCTIDKCHHS HAyKW €CTh PE3YNIbTAaT JJIUTEIBHBIX HAOIIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPYy/1a YUEHBIX U MTPAKTHUKOB;

MHTEpeca U TIO03HABaTEJIIbHBIX MOTHBOB B IMOJYYEHUH M TOCJIEAYIOIIEM aHalu3e
nH(pOpMAaLIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OLEHMBATh CHUTYyalluM, CBS3aHHbIE C XHMHUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHUE U IOCTYNKH CBOMX TOBapHILEH C TMO3ULUN
HPABCTBEHHBIX U [IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHM IEHHOCTE 30poBoro u Oe3omacHOro olpas3a KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHns mpaBuil OE30MaCHOTO OOpalleHusl ¢ BEUIeCTBaMH B OBITY, MMOBCETHEBHOM
YKU3HU U B TPYJIOBOM JI€ATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TPaBUJ HMHIUBUIYAIBHOTO U KOJUIGKTMBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCJEJICTBUN W HENPHUATHsS BPEIHBIX MPUBBIUEK (YMOTPEeOICHHs alKOros,
HapKOTUKOB, KypeHHUS1);

5) Tpy10BOro BOCHIUTAHUA:



KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIBCKON JIESTEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTUE€ B PpEUICHUWU NPAKTUYECKUX 3a7ady COILMAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3Yy4SHHIO MPO(ECCHil pa3IMdHOTO POJia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3ybTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYATbHOW TpPACKTOpUH OOpa3oBaHUs,
Oynymei mpodeccun u pean3anuiu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBa;

6) 73K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUUYECKH 11eJIeCO00pPa3HOr0 OTHOIICHUSI K TIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKU3HH Ha 3eMIIe;

MMOHMMAaHHUS TJI00ATLHOTO XapaKkTepa IKOJOTHUECKUX MPOOIIeM, BIUSHHS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOM CPEIBI;

OCO3HaHHS HEOOXOUMOCTH MCIOJIb30BaHUS JOCTHKEHUIM XUMUH JIJIs PELLIEHUS] BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HEMPUATHS JNEHCTBUM, MPUHOCAIIUX BPEI OKpPYXKAlOle MPUPOIHOU cpene,
YMEHHSI TIPOTHO3UPOBATh HEOIAroMpUATHBIE SKOJIOTMYECKUE IMOCIENCTBUS MpPeIIpUHUMAEMbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4usl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIIJIECHUS, JKOJOTUYECKOM KYJIbTYPBI, OIbITA
NESATEIBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cneuuUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B (OpMUPOBAHUU
paIMOHaIBFHOTO HAYYHOTO MBIIICHUS, CO3ITaHUU LIEJI0CTHOTO MPEACTaBICHUS 00 OKPYKAOIIEM
MHpE KAaK O €IMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHUHU JJISI COBPEMEHHOW IMBUIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH W BAKHOW POJHM B CO3JaHUU HOBOW 0a3bl MaTepUaTbHON
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,

3HepreTquc1<0171, MUIIEBOM M SKOJOTHYECKOM 663OHaCHOCTI/I, B PpPa3BUTHU MCAUILIUHBI,



00ecrevYeHnn YCIOBHIA YCIENTHOTO TPYy/ia M YKOJIOTHYECKH KOM(POPTHOM KU3HU KAKJIOTO WieHA
0O0IIIECTBA;

GCTCCTBGHHO-HaquOfI rpaMOTHOCTHU: TIOHHUMAHUA CYHIHOCTH MCTOAOB IIO3HAHMA,
HCII0JIb3YEMBIX B CCTCCTBCHHBLIX HAYyKax, CHOCO6HOCTI/I HCIIOJIB30BATh IMOJIYYaCMbIC 3HAHUA JIA
aHaJiu3a U OOBACHEHUS SIBICHUHM OKPYXAIOUIEr0 MHUpa U MPOUCXOJSAIIUX B HEM H3MEHEHUH,
YMCHUA ACIaTh 000CHOBAaHHBIE 3aKJIFOYEHUS HA OCHOBE Hay4YHBIX (1)8,KTOB 1 UMCIOIIINXCA JaHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCITOJIb30BATh XUMUICCKIE 3HAHUS JIJISI PEIICHUS TIPOOIIeM
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM e TeIHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HaHUHA II0 XHMHUM B COOTBETCTBHM C JKH3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pasIMyHbIX cdepax mpodeccHoHATbHON
NESITEITEHOCTH.

MetanpeaMeTHble pe3yJbTAThl 0CBOEHHUS Y4eOHOro npeaMera «XuMus» Ha ypOBHe
cpeaHero o01ero 00pa3oBaHusl BKJIOYAIOT:

3HauYuMble A7 (HOPMHUPOBAHMSI MHPOBO33PEHHUS OOYUAIOUIMXCS MEXIUCHUILTHHAPHBIE
(MexTnpeaAMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIIHNE LEJTOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIEeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIM (aKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHue, HAOMI0IeHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTrHe);

yHHUBepcalbHble  yueOHble  JAeWcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHbBIE,
perynatuBHble), obecreunBaroniie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOYYarOIIMXCS ~ MCIOJB30BaTh  OCBOEHHBIE  MEXKJIHUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B I0O3HABATEIHHOH U
COLIMANILHON MPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHe YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO (D OPMYNIUPOBaTh W AaKTYaJIM3UpPOBaTh MpoOIeMy, BCECTOpPOHHE e€

paccMaTpuBaTh,



ONpEeNeNsATh LEeNH ACSITEIbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI JACSATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JTIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJI30BATh
COOTBETCTBYIOIINE OHSITHS JUII 00BSICHEHUS OTICIBHBIX (DAKTOB U SBICHUMH;

BBIOMPATh OCHOBAHUS M KPUTEPUU JIJISl KITacCU(DUKAIIMH BEIIECTB M XUMHUCCKUX PEAKITUI;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pPACCYXICHHUS (WHIyKTUBHBIC, IEAYKTHBHBIC, 10 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH W TMPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH
BBLIBOJIBI U 3aKJIFOUCHHUS,

MIPUMEHSTH B MPOIECCE TO3HAHUS, UCTIONb3yEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENH, TPEe0OPa30BHIBATh MOJICHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIuu — TPU PEIICHUH y4eOHBIX
MMO3HABATENHHBIX U IPAKTUUCCKUX 3a/1a4, MPUMEHSITh HA3BaHHBIC MOJICTLHBIE PEICTaBICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y9IaeMbIX BEIIECTB U XUMUYECKUX PEaAKITHH.

2) 6a30BbI€e HCCJIEA0BATEAbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHA;

dbopmMynupoBaTh IENW M 3aJa4d  WCCICAOBAHMS, WCIIOJIH30BATh IOCTABIICHHBIE U
CaMOCTOSITEIFHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYXICHUH;

BJIaJIETh HABBIKAMH CaMOCTOSITEIIBHOTO IIJITAHUPOBAHHUS M TPOBEACHHUS YYCHHYECCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJOM IPOIEcca, CaMOCTOSTEIBHO
MPOTHO3MPOBATh €ro pe3yibTar, (OPMYIHPOBAaTH OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIEAOBAHUSA, COCTABIISITH OOOCHOBAHHBIN OTUYET O MPOJCIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKOW HCCIENOBATEIbCKON M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pELICHUS
MPAaKTHUYECKHX 33J1a4, TPUMEHEHHUIO Pa3IMYHbIX METOI0B ITO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HUCTOYHMKAX WHGOpMalMK (HAy4HO-TOMYNIApHas
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIIM3UPOBATH HH(GOPMAIIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHUS, KPUTUIECKH OLIEHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3aMpochkl W MPUMEHSATh Pa3IMUHBIE METOJbl MPHU TMOUCKE U OTOOpE

nHhopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEAIEHHOTO TUTIA;



prOOpeTaTh OMBIT MCIIOJIb30BAHMS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAJIBbHYIO ()OpMY MpeACTaBICHUS HHPOPMALIUHU (CXEMBI,
rpaduky, TuarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

UCIO0JIb30BAaTh HAyYHbIH $A3BIK B KauyeCTBE CpeACTBAa IpU padboTe € XUMUYECKOU
nHbOpMaNKell: TPUMEHATh MEXKIpeAMETHbIe ((U3UYEeCKue W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYITBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIAHOCTH.

Ogiaienne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JIHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI B XOJ€ AMATIOTa W/WUIN JUCKYCCUH,
BBICKa3bIBaTh HJeH, (GOPMYIUPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BBINOJHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IpE3eHTalMel pe3ylbTaTOB MO3HABATEIbHON AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMU TMpPU  BBINOJHEHHUH XHMHUYECKOTO
SKCIEPUMEHTa, MPaKTUYECKOW paboOThl 1O HCCIEJOBAaHUIO CBOMCTB H3y4aeMBbIX BELIECTB,
peainzanuyu y4eOHOTO MpoekTa M (OpMyIHpOBaTh BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHBIX
HCCIIEIOBAaHUM IMyTEM COTJIACOBAHUS MO3UIIMN B X0Z€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

OBiageHHne YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JIEATEIBHOCTD,
ompezenss e€ LeIM U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™M ACUCTBUI MPHU BHIIOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee F3(H(PEKTUBHBIN CIOCOO UX pEIIeHUs C YIETOM TOJYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CcaMoOaHalu3a H
CaMOOLICHKH.

IIpenmeTHble pe3ybTAaThl 0CBOEHHS IPOrPaAMMBbI CpeaHero o01ero o6pa3oBaHus 10
XMMHMH Ha 0a30BOM YpOBHe OpHUEHTUPOBaHbBI Ha oOecmedyeHue MNPEUMYIIECTBEHHO
o0mieo0pa3oBarenbHOM U OOMIEKYJIBTYPHOW MOArOTOBKM oOydarommxcsi. OHHM  BKIIOYAIOT
cneunpuyeckue uig ydeOHOro mnpeaMera «XUMUS» HaydyHble 3HAHUS, YMEHHUS U CIIOCOOBI
JEeUCTBUI MO OCBOEHUIO, UHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUJIbI JIEATEILHOCTH 1O
MOJIy4EHUI0 HOBOTO 3HAHMA M IMPHUMEHEHHMIO 3HAaHUM B pPa3IMUHbIX YYEOHBIX U peasbHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C XUMHEN. B mporpamMMe o XMMuu rnpeMeTHbIE Pe3yIbTaThl
MIPEJCTABIICHBI 110 T0/1aM U3Y4EHUsI.

K konnmy oOydenunss B 10 kiacce mpeamMeTHble pe3yabTaThl OCBOCHHS Kypca

«Opranuyeckasi XMuMHs» OTPAKAIOT:



cOPMHUPOBAHHOCTh TMPEJACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHPOJIBI, B (HOPMHUPOBAHUU
MBIIUICHUS! W KYJIBTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOM s
pelieHus: MPaKTUYECKUX 3374 U SKOJOTUUECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIOJATAOIINE
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aToMa, MOJIEKYJIa, BAJICHTHOCTB,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJSIpHBIH 00BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TPYINa, pajuKal, HU30MEpHus, U30MEpbl, TOMOJIOTUYECKUN psiA, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KUCIOPO U a30TCOJEPKAIINE COCTUHEHHS, MOHOMED, TIOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK XUMHH; MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIME B OCHOBC IMOHMMAaHUA
MNPUYNHHOCTU U CUCTCMHOCTU XUMHUYCCKHUX SIBJIGHPII;'I, CbaKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA O CBOﬁCTBaX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOIb30BaHUH BaKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y MIPAKTHUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIISTH XapaKT€pPHbIEC MPU3HAKU MTOHITHI, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS IPY OITMCAHUU COCTABA, CTPOEHUS U
MpEBpAIICHUN OPraHUYEeCKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (OpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIIM MOJIEKY] OPraHWUYECKHX BEIIECTB
JUISL WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHUIO K ONPENeIIEHHOMY KIacCy/TpyIme COeAMHEHUN
(YrneBomopoipl, KHUCJIOPOA M  a30TCOAEpKalllhue COEAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUS), JaBaTh UM Ha3BaHuA o cuctemarnudeckoil Homenkiatype (IUPAC), a Ttaxxe
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTACIHHBIX OPraHMYECKUX BEIIECTB (STHUJIEH, MPOIUJICH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIOTa, TIOKO3a, (hpPYyKTO3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

chOpPMUPOBAHHOCTh YMEHHSI ONPEICNIATh BUIbl XUMHUUYECKON CBSI3U B OPraHUYECKHX

COCAUMHCHUAX (OI[I/IHapHBIC )51 KpaTHBIe);



c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSITH MOJIOKEHUS TEOPUH CTPOCHHSI OPTaHHUYECKUX
BemiectB A. M. ByrnepoBa misi 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAaHEHHSI MAaCChl BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3WYECKHE W
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, STAaHOJ, ATUJICHTIIMKOJIb, TIIMIEPUH, (EHOJ, aleTalbJeTu, MypaBbUHAs U YKCYCHas
KHACJIOTBI, TJIOKO3a, KpaxMai, [eJUT0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKU YTIIEBOJIOPOJHOTO CBHIPHS
(HeTb, TPUPONHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKU M MPAKTUUYECKOE NPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH IPOBOJIUTH BBIYUCICHHUS TI0 XUMHYECCKHM YPaBHCHHSIM
(Maccel, 00bEMa, KOTTMYECTBA MCXOTHOTO BEIECTBA HITH MTPOAYKTa PEaKIIuH 10 N3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHHUH BIIAJCTh CUCTEMOU 3HAaHUH 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMMHHM TpPU HU3yYEHUH BEUIECTB U XUMUYECKUX SBJICHUMN
(mabmroieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHI COOJI0aTh MpaBuia MOJIb30BAHUS XUMHUECKOHN MOCYION U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUTAHUPOBATH U BBIMOJIHATH XUMUYECKUU HSKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, Ka4YECTBEHHBIE PEAKIIH OPIraHUYECKUX BEIIECTB, IeHATYypalus O€JIKOB MPU HArPEeBaHUH,
L[BETHBIE peaKIMH OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH MU 00paIieHuu
C BeIeCTBAaMU U JaOOpPaTOPHBIM OOOPYAOBAHHMEM, MPEACTABIATh PE3YAbTAThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpMe 3amiCH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYIO HH(POpPMAIIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccoBOM nH(popMaIuu, IHTEpHET U IpYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHa HKOJIOTHYECKH LIEJIecO00pa3HOro

IIOBCICHHUA B 6BITy u prI[OBOﬁ ACATCIIBHOCTH B INECJIAX COXpPAaHCHHA CBOCrO0 3J0pPOBbA U



OKpYKaloLEel MPUPOJHOM Cpebl, 0CO3HABATH OMACHOCTh BO3JCUCTBUS HA JKUBBIE OPraHU3MBbI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHATe Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAIICHHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKA;

JUIE OOYYarOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0OPOBBS: YMEHUE TPHUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOIaX IMO3HAHMS BEIIECTB U XUMHYECKHUX SBJICHHII;

JUIL  CIETBIX W CIA0OBHIAIINX OOYJaroIUXCs: YMEHHE HCIIOIb30BaTh pPeIbeHO-

TOYEUYHYI0 cuctemMy obo3HaueHuit JI. bpaiins ans 3anucu xumMuueckux Gopmyt.

K xoHny o0yyenus B 11 ki1acce npeaMeTHbIe pe3yJibTaThl 0CBOeHHs Kypca «Oomasn
U HeOpPraHuYecKasi XUMHUsSD> OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKOW COCTAaBIISIOMIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SBJICHUNW NpUPOABI, B (HOPMHUPOBAHHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOAMMOMW st
pereHust MPaKTUYECKUX 3a7a4 U SKOJOTUUECKH 000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO
U IPUPOJHOM CPEJE;

BIIQJICHUE CHCTEMOM XMMMUYECKHX 3HaHUM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolie
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- AIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOIHAsN),
KpUCTAJZIMYECKas  pemeéTKa, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XMUMHYECKOH peaklliy, XUMHUYECKOE pPABHOBECHUE); TEOPUH U 3aKOHBI (TEOPUs DIEKTPOTUTHUECKON
auccouuanuu, nepuoanueckuit 3akon J[. . MenzeneeBa, 3aKOH COXpaHEHHsI MacChl BEIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUS DHEPTUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIME B OCHOBE MOHHUMAHUS
MPUYMHHOCTH ¥ CUCTEMHOCTU XUMUYECKHUX SIBJICHUU, (PAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYyYCHHH U 0e30MacHOM HCIIOIb30BAHUH BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOM AEeATeTbHOCTH YETIOBEKa;

chOpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepPHbIC MTPU3HAKU MOHITHI, yCTaHABIUBAThH
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKUX PEAKIHA, CHUCTEMAaTHUYECKYI0 HOMEHKIATYpPY

(IUPAC) u TpuBHalbHBIE Ha3BaHUS OTAEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii ras,



YIJIEKUCIIBIN ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTHEBAs COAA, IMUPUT U
Apyrue);

c(OPMHUPOBAHHOCTH YMEHUI ONPEIEIATH BAJICHTHOCTD U CTETIEHb OKUCIICHHSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIIMYECKONH pEHIETKHM KOHKPETHOTO
BElLECTBA (ATOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHUYECKUX BELLIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEHUH (IpOCThie BEUIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pACKpbIBaTh CMBICT TMepuoanueckoro 3akona /[l W.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpPMUPOBAHHOCTh YMEHHUH  XapakTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudeckoit cucTeMbl XUMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCIOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMYECKUX 3JEMEHTOB M HX
COEMHEHUH MO TepuoaaM U rpynnam [lepuoanueckoil cCTeMbl XUMUYECKHUX AnemMeHToB [l. U.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKIY HEOPraHWYeCKHMMM BEIIECTBAMU C IIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

cOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIUPOBATH XUMUUYECKHE PEAKIUU MO Pa3TUUHBIM
npu3HakaM (YMCIy W COCTaBy pEarupymolIMX BeLIECTB, TeIIoBoMy 3ddexTy peakum,
M3MEHEHHUIO CTETNEeHEe OKUCIECHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, yIaCTHUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISTh YPAaBHEHUS PEAKIIUIN PAa3IMYHBIX TUIIOB, TOJIHBIE
U COKpall€HHBbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

Cc(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMH, IMOATBEPXKAAOLINE KadyeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHMYECKUX BELIECTB, pACIO3HABaThb OINBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUN PACKPHIBATh CYIMIHOCTh OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX

peaxunﬁ MoCpeACTBOM COCTABJICHUA JJICKTPOHHOT'O OayraHca 3TUX peaKuHﬁ;



c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHelHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHM XapaKTEPH30BaTh XHUMHYCCKHE IPOIECCHI, JICKAIIUe B
OCHOBE MIPOMBIIICHHOTO TMOJYYeHUsI CEpHOM KHUCIOTHI, aMMHAaKa, a TakkKe CPOPMUPOBAHHOCTH
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U JKOJOTHYECKUX MpoOIeMax XHMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM TIOHSTHS
«MaccoBasi JI0Jisl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWM Ta30B TPH XUMHUYECKUX
peaxiusix, Macchbl BellecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, TEIIOBOTO 3((deKTa peakliuy Ha OCHOBE
3aKOHOB COXPAHEHHSI MaCChl BEIIECTB, TPEBPAIICHUS U COXPAHECHUS DHEPTHH;

c(hopMUPOBAHHOCTh YMEHHI COOJIOATh TIpaBUa MOJB30BAHMUS XUMUUYECKOU TTOCYI0N H
abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE MPaBHJIa OOPAIEHUsI C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUTAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIpEICNIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMeHa, KayeCTBEHHbIE pEaklUUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPHUMEHTAIBHBIX
3amau no temam «Metamely u «Hemeramib»y) B COOTBETCTBUU C MpPaBWIIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEJICTABIATh
pe3ynbTaThl XMMUYECKOTO HKCHEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBa MaCCOBOM KOMMYHUKALUU, IHTepHET U ApYyrux);

chOpMUPOBAHHOCTh YMEHHM CcOOIMIOAATh MpaBHJia 3KOJOTHYECKH 1eJIecO00pa3HOro
MOBEACHUA B OBITY M TPYHOBOH [AEATEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbA U
OKpYXarollel MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPTaHU3MBbI
oTpeNeNnéHHBIX BEUIECTB, MOHMUMAas cMbIch mokazatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBUS Ha OPraHU3M YEJIOBEKA;

Ui OOYy4YarolIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: yMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIA CJEMBIX W CcHabOBHIANINX OOYyYalONIMXCSA: YMEHHE UCIOJIb30BaTh pelbedHO-

TOUEUHYIO cucteMy o6o3Hauenuit JI. bpains ans 3anucu xumudeckux Gopmyt.



B (enepanpHBIX W permoHANBHBIX MpPOIEIypax OLEHKH KadecTBa 0Opa3oBaHUs
UCTOJB3yeTcd TepeueHb (KOIU(PHUKATOp) paclpelesieHHBIX IO  KJaccaM — IPOBEPSIeMbIX
TpeOOBaHUH K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON TPOTpaMMBI CPEAHEr0 00IIero

O6pa3OBaHI/I$I H 2JICMCHTOB COACPKAHUSA 11O XUMUH.

[IpoBepsieMbie TpeOOBaHUS K pE3y/IbTaTaM OCBOSHHS OCHOBHOM

obOpazoBarenpHO porpammsbl (10 kacc)

Kon [IpoBepsieMbie TpeAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHOM MPOTPaMMBI CPETHEr0 00IIIeT0 00pa3oBaHUS
pe3ynbrara
1 TeopeTnyeckne 0CHOBBI OPraHUYECKOM XUMHH
1.1 ChopmHpoBaHHOCTh TMPEACTABIEHUH O XUMHUYECKON COCTaBIsOIIEn

eCTeCTBeHHOHay‘—IHOI\/'I KapTHUHBI MHpPA, POJIM XHUMHUHU B IIO3HAHUU SIBJICHUU
npupoabl, B (HOPMHUPOBAHWW MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHOM ~ TPaMOTHOCTH,  HEOOXOMWMOW  JJIA  PEIICHHS
MPAKTUYECKUX 3a/7ad ¥ DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3[I0POBBIO M IPUPOIHON CpezIe

1.2 Bnagenne cucteMoil XMMHUYECKHMX 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATraoII1E MMOHATUS (Mouekyina, BAJIEHTHOCTD,
ANIEKTPOOTPHIIATEIIBHOCTD, CTEIIEHb OKHCIICHHSI, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIN 00bEM, YITICPOIHBIN CKEIET, PYyHKIIMOHAbHAS
TpyIIa, pagukai, U30Mepus, U30Mepbl, TOMOJIOTHYECKHI Psi, TOMOJOTH,
YIIIEBOAOPOABI, KHCIOPO/I- U a30TCOIEPIKaIINe COSTUHEHUS, OMOTIOTHYECKI
aKTUBHBIC BellecTBa (YIJIEBOAbBI, JKUPBI, OCNKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIE COSIMHEHUS ); TCOPUU U 3aKOHBI
(Teopust XUMHUECKOTO CTPOEHUS OpraHnueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XUMHUHU, (PAKTOIOTHUECKHE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOMyYECHUH U O€30MaCHOM HCIIOIb30BaHUN
BOKHEHUIINX HEOPraHMYECKHMX M OPraHMYeCKHX BEIIECTB B OBITY U

HpaKTHqCCKOﬁ ACATCIBHOCTH YCJIIOBCKA

1.3 CchopMupoBaHHOCTh YMEHH BBISBIATH XapaKTepHble MPU3HAKU MOHATHA,




yCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOINE IIOHATUS
IIpU ONHMCAHUM COCTaBa, CTPOCHUS M IPEBPAIICHUN OPraHUYECKUX

COEIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBIICHHUsS  MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BepHyTOH,
COKpaIeHHOH) (popMylT OpraHu4eCKUX BEIIECTB U YPaBHEHHH XUMHUYECKHX
peaKIui, U3roTaBiIvuBaTh MOJEIN MOJIEKYJI OpPraHWYEeCKHX BELIECTB JUIS

HUILTIOCTPAMU UX XUMHUYCCKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUA

1.5

CdopMupOoBaHHOCTH YMEHUHN yCTaHABIMBAThH MPUHAIC)KHOCTh U3yYECHHBIX
OpPraHWYECKHUX BEHIECTB IO WX COCTABY M CTPOCHHUIO K OIPEICIICHHOMY
kiaccy  (rpymme)  coenmMHeHHd  (YINIeBOJAOpPOABI,  KUCIOpOA |
a30TCOJIepXKAIUE COCAMHEHUS, BBICOKOMOJICKYISPHBIE COCIHMHEHUS),

JaBaTh UM Ha3BaHUs Mo cucteMarndeckoit HomeHknarype (IUPAC)

1.5

CpopMUpPOBAaHHOCTH YMEHHUS OMPENEIATh BHUIBl XUMHYECKOW CBS3U B

OpPraHMYECKHUX COCTUHEHUSX (OAMHAPHBIE U KPATHBIE)

1.6

ChopmHpoBaHHOCTh YMEHHSI MPUMEHSATH: MOJO0KEHUS TEOPHUH CTPOEHUS
oprannyecknx BemecTB A.M. ByrtiepoBa s 0ObsicCHEHUSI 3aBHCHMOCTH
CBOICTB BEILECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHUS MAacCChl

BEILIECTB

VrneBoz[opoz[H. KchopozlcoI[er(amHe H a30TCOACPKAIIHUE OPIraHNYCCKUE

COCAUHCHUS. BI)ICOKOMOJ'ICKyJ'IHpHI)IC COCIUHCHUA

2.1

ChopmupoBaHHOCTH yMEHUN MPUBOAWUTH TPUBHAIBHBIE  HA3BAHUA
OTIENbHBIX OpPraHMYeCKUX BEIIeCTB (ITHIICH, TMPOMUIIEH, alleTUJICH,
STWJICHIVIMKONb, TNHULEpHH, ¢eHon, QopManbaerua, ameranbIerus,
MypaBbUHAs  KHCIIOTa, VYKCyCHas KHUCJIOTa, OJIEMHOBas  KHUCIOTA,

CTCApUHOBAA KHUCJIOTA, ITTFOKO34, (l)pYKTO?»a, KpaxmaJl, [ICJUIr0JI03a, FJ'II/ILII/IH)

2.2

ChopmupoBaHHOCTh YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usznueckue ¥ XUMHYECKHE CBOWCTBA THIHMYHBIX MpPEICTaBUTENEH
pa3NUYHBIX KJIACCOB OPraHMYECKHX BeEIIeCTB (METaH, JTaH, JTHJIIEH,
MpOMuUJIeH, aleTwieH, OyramueH-1,3, wmertunOyraguen-1,3, Oensodn,

MCTAHOJI, 39TaHOJI, S3THWJICHIJIMKOJIb, IJIMICPUH, (beHOJ'I, ancTajlbacrui,




MypaBbUMHAs M YKCYCHas KHCJIOTBI, DJIIOKO3a, Kpaxmal, IeJUI0I03a,

aAMUHOYKCYCHasl KUCJIOTA)

2.3

ChopMHupOBaHHOCTh YMEHHS WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXK1y THITUYHBIMU MPEICTABUTEISAMHU PA3JIMYHBIX KIACCOB OPraHUYECKUX
BCILIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUUYECKUX PEAKUUA C

UCIOJIb30BaHUEM CTPYKTYPHBIX (GOpMYI

2.4

CdopMupoBaHHOCTH YMEHHUS XapaKTepU30BaTh HMCTOYHUKHU
YIJIEBOJIOPOAHOTO CHIPbsI (He(Th, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI HX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHNE TPOAYKTOB IepepaboTKu

XUMHS U KU3Hb. PacueTsl

3.1

CdopMUpOBaHHOCTH YMEHHH BIAJETh CHCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOTO IO3HAHWS, HUCIOJBb3YEMBIX B XHUMHUU TPU H3yYECHHH
BEIIECTB U XUMHUYECKUX SBJICHUH (HAOMIOCHNE, N3MEPEHHUE, IKCTIEPUMEHT,
MOJICJIUPOBaHMUE), HCMOIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS JUIS
MPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTh ~ yMEHMI  coOnromaTh  IpaBHJia  MOJIB30BAHUS
XUMHUYECKOH mocynoi u 1abopaTtopHbIM 000pyIOBaHUEM, a TAKXKE MMpaBUiIa
oOpallleHHss C BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO

BBITIOJTHECHHIO J'Ia60paTOpHI)IX XUMHWUYECCKUX OIIBITOB

3.3

ChopMupOBaHHOCTb YMEHHUH IUIAHUPOBATh M BBIMOJHATh XUMHUYECKUMN
9KCIIEPUMEHT (TpeBpallleHus OpraHMYECKUX BELIECTB NPU HarpeBaHUM,
IOJy4€HUE 3TUJIEHA U HM3YYEHHE €ro CBOMCTB, KauyeCTBEHHBIE peaKIMU
OpPraHMYeCKUX BEILECTB, JACHaTypauus OCJIKOB MpU HarpeBaHUM, LIBETHbIE
peakiuy OeNTKOB) B COOTBETCTBHH € ITPaBUJIAMH TEXHUKU O€3011aCHOCTH MTPU
oOpamieHMH ¢  BellecTBaMM M JJAOOPaTOpPHBIM  00OpPYIOBaHHMEM;
NPEACTABIATh PE3yAbTaThl XUMHUECKOTO SKCIEpUMEHTa B (opMe 3alucH
YpaBHEHUH COOTBETCTBYIOIIMX peakUud U (OpMYIMpPOBATh BBIBOABI Ha

OCHOBC JTUX PEC3YJIIbTATOB

34

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I MNpOBOAUTL BBIYUCICHUSA IO XHUMHWYCCKUM

YpaBHCHHUAM (MaCCLI, 06’beMa, KOJIMYECTBA MCXOJHOI'O BCHICCTBA HWIIH




IpoAyKTa p€akKlMu MO0 M3BCCTHBIM MACCC, OG’bGMy, KOJIMYECTBY OAHOI'0 U3

HCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH )

3.5

ChopMHupOBaHHOCTh YMEHHH KPUTHYCCKH aHAIM3UPOBATh XUMHUYECKYIO
UH(POPMAIUIO, TIOTy4aeMyI0 U3 Pa3HBIX UCTOUYHUKOB (CpeICTBa MacCOBON

uHpOpMaIuy, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh  YMCHHI  COONIONATh  MpaBWIA  SKOJOTUYECKU
1[e71eco00pa3HoOro NoBe/leHUsI B ObITY M TPYIOBOW JESATEIBHOCTU B LEIAX
COXpPaHEHHUsI CBOEr0 3JI0POBbSI M OKPYKAWOIIEH NPHUPOJHON CpPEIBl,
0CO3HAaBaTh OMACHOCTH BO3/ICHCTBHS HA )KUBBIE OPraHU3MbI OIPEACICHHBIX
OpraHMYeCKHX BEIIeCTB, MOHMMasi cMbica mokazatens [IJIK (mpenensHO
JOMyCTAUMOW  KOHIIEHTpAIlMH), TOSCHATh Ha MpHUMEpax CIIOCOOBI
YMEHBIIICHUS W MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHSI HA OpPraHU3M

YCI0BCKa

[TpoBepsiembie aneMenThI coaeprkanus (10 kimace)

Kon

[IpoBepsieMbIil SIEMEHT COJIEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XHUMHHU

1.1

Hpez[MeT Opl"aHI/I‘ICCKOI‘/'I XUMHU: €€ BO3HHMKHOBCHHEC, pa3BUTUC W 3HAUYCHHEC B
IIOJIYYCHHMHU HOBBIX BC€HICCTB W MaTCPHUAJIOB. TeOpI/Iﬂ CTPOCHHSA OPraHUYCCKHX

coenqunennit A.M. bytiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrpykrypHble GOpMYIbl OpPraHMYECKUX BemlecTB. l[omomorus, wu3oMepus..
XuMHYecKas CBsI3b B OPraHUYECKUX COCTMHEHUSX - OJMHAPHBIC U KPATHbBIE CBSI3U.

HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHn4CcCKux BCHICCTB

1.3

HOMeHKJ'IaTypa OpPTaHNUYCCKUX COCIMHEHUH (CI/ICTeMaTI/IquKaH) U TpUBUAJIBHLIC

Ha3BaHUS BaKHEUIINX HpeﬂCTaBHTCHeﬁ KJIaCCOB OPraHUYICCKUX BCHICCTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB H CTPOCHHC, TOMOJIOTUYECKUI pAan. MeraH u 3TaH - HpOCTCﬁMHC

NPpEACTABUTCIIM AJIKAHOB!: (I)I/ISI/I‘{CCKI/IC U XUMHYECKHE CBOMCTBa (peaKI_II/II/I




3aMCIICHUA U I‘OpCHI/ISI), HAaXO0XXJACHUC B ITPHUPOJIC, MOJTYYCHHUC U TPUMCHCHUC

2.2

ANKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH psAd. OTUIEH U IPONWIEH -
MPOCTEHUIINE MPEICTABUTENN AJKEHOB: (DU3MUECKHE U XHUMHUYECKHE CBOWCTBa
(peakuuy THAPUPOBAHUS, TAJOICHUPOBAHUSA, TUApPATAllMM, OKUCJIEHUS U

MOJINMEPU3ALMH ), IOJTYUEHHE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 um MetwiOyraaueH-1,3: cTpoeHHe, BakKHEUIIUE
XUMUYECKHUE CBOMCTBA (peakius moiauMmepusanun). [lomydeHue CHHTETHYECKOTO

KaydyKa U PE3UHBI

2.4

AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUM psil. ALETUIIEH -
MPOCTEUIINI TPEACTaBUTENb AalKUHOB: COCTaB, CTpPOEHHUE, (U3NUYecKue Hu
XMMHUYECKHE CBOMCTBA (peaKuu THIPUPOBAHUS, TaJIOTeHUPOBAHMS, TUPATAIIIH,

TOpeHHUsl ), IOJy4eHHE U TPUMEHEHNE

2.5

Apenbl. ben3on: cocrtaB, cTpoeHHe, (QHU3MUECKHME M XUMHYECKHE CBOWCTBa
(peakuuu raJoreHUpPOBaHUS U HUTPOBAHUS), OJyYeHHE U IpUMeHeHue. Toryolt:
COCTaB, CTpoeHue, (u3myeckne ¥ XUMHYECKHE CBOWCTBA  (peaKiuu
TraJIOTEHUPOBAHUS W HUTPOBAHUS), TOJydeHHUE U NpUMeHeHue. TOKCHYHOCTh
apeHoB. [eHernueckas CBs3b MEXIYy YIIEBOAOPOJAMH, MNPUHAMAISKAIUMHU K

PAa3JIMIHBIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHUKHU YIIEBOAOPOIOB. [IpHpoIHbIi ra3 U MONYyTHBIE HEPTSHBIC
ra3el. Hedts u ee mpoucxoxaenue. CriocoObl nepepaboTKi HePTH: MMEeperoHka,
KPEKUHT (TePMHUYECCKHH, KaTaIUTHYCCKUil), mupoiu3. [IpomayKTel mepepaboTKu
He(TH, UX TPUMEHCHHE B IMPOMBIILICHHOCTH W B ObITYy. KameHHBI yroib u

MIPOAYKTHI €T0 MepepaboTKu

Kncnoponconepxcamne OpPraHn4cCKUC COCANHCHUA

3.1

Hpel{eHLHHe OAHOATOMHBIC CITUPTHI. MeTaHOoa B 3TaHOII: CTPOCHHUC, (I)I/IBI/ILICCKI/IC
n XUMHWYCCKUC CBOMCTBa (peaKI_II/II/I C AKTHUBHBIMH MECTallllaMH,
TraJIOrCHOBOAOPOdaMH, ropeHHe), MMPpUMCHCHHUC. BO)IOpO)IHLIe CBA3HU MCKIAY
MOJICKYJIaMHU CIIUPTOB. I[eﬁCTBHe MCTAHOJIa U 3TaHOJIa Ha OPraHU3M 4YCJIOBCKaA.
MHoroaroMHkbIe CIIUPTHI. OTUJICHITUKOIbL U TIIMIOEpHUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XUMHUYCCKUC CBOMCTBA (BSaHMOﬂCﬁCTBHC (¢10) IICJIOYHBIMHK  METaJlJIaMH,

KaQuCCTBCHHAd pCaKiud Ha MHOI'OATOMHBLIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHusm




YCIOBCKaA. HpI/IMeHeHI/IC IMOCprHa U STUJICHITIMKOJIA

3.2

DeHO: CTPOCHUE MOJICKYIBI, PU3NUYCCKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTh

¢denona. [lpumenenue penona

3.3

Anpaeruapl U keToHbl. DopMmanbaern, aneTanbIerua: CTpoeHne, Gu3nIecKue u
XMMHMUYECKHUE CBOMCTBA (peaklUy OKHCIEHUS U BOCCTAHOBIICHUS, KayeCTBEHHbBIE

peakuun), NoJy4eHue U IpuMEHEHUE

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KHUCIOTH. MypaBbHHasi U YKCyCHast
KHUCJIOTBI: CTpOEHHE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe [T
Kjlacca KHCJOT, peakuus JTepuuKaluu), TMOJIy4eHHEe U TMPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCJOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. MEBIJ1a KaK COJIM BBICIINX Kap60HOBBIX KHCJIOT, UX MOIOIIECE )Iel\/’ICTBI/IQ

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonornyeckass poib

KHUPOB

3.6

VYrneBoapl: cocTaB, KiIacCH(PUKAIUSA YIIEBOJOB (MOHO-, TU- M TIOJUCAXAPHUIBI).
I'mroko3a - mpocTedmuii MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYIbI,
(bu3uYecKre U XUMHUYECKHE CBOMCTBA (B3aumoielicTBre ¢ ruapokcuaom meau (1),
OKHCJICHHE aMMHMa4YHbIM pacTBOpoM okcujga cepedpa (I), BoccraHoBieHwue,
Opo’KeHUEe IITIOKO3bl ), HAX0XKIEHUE B IPUPOJIE, IPUMEHEHNE, OMO0I0rHYecKas poJib.
®ortocunre3. dpykro3za kKak H3oMep IIIOKO3bl. Kpaxman u Ie/rono3a Kak
npupoaHbie nomuMepbl. CTpoeHue Kpaxmana W HeJUTiono3bl. Dusnueckue u

XUMHYECKHE CBOMCTBA Kpaxmajia (FI/I,I[pOJ'II/I?», Ka4CCTBCHHAA PCAKIHA C I/IO,Z[OM)

ASOTCOI[ep)KaH_II/IC OpraHn4cCKuc COCANHCHUA

4.1

AMMHOKHCIIOTEI Kak aM(i)OTeprIe OPraHn4cCKUuc COCINHCHUA. duznueckue u
XHUMHUYECKHE CBONCTBA aMHHOKHCJIOT (Ha nmpumepe FJ'II/ILII/IHa). buonornyeckoe

3HaUY€HHUE aMUHOKUCIOT. [lenTuap

4.2

benkn Kak npUpOIHBIE BBICOKOMOJEKYISIpHBIE coequHeHus. [lepBuunas,
BTOPHYHAsi W TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBONCTBAa OEJIKOB:

TUAPOJIN3, JCHATypalus, KAMCCTBCHHBIC PCAKIIMU HA OenKu

BLICOKOMOJ'ICKyJBIpHLIe COCAUMHCHUA




5.1

OcCHOBHbBIE TOHSTHS XUMHUHU BBICOKOMOJICKYJIIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIH, CPEIHSST MOJICKYIsIpHast
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH -

noJmMepusanus U NOJUMKOHACHCAL U

5.2

OKCIIEpUMEHTAJIbHbIE METOJbl M3y4eHMsI BEIIECTB M MX IPEBpaLECHUI:
03HaKOMJIEHHE C 00pa3liaMH IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4dyKOB. HOJ’Iy‘-IeHI/IG CUHTCTUYCCKOT'O KaydyyKa 1 PE3HUHbI

[IpoBepsieMmble TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUSI OCHOBHOM

obOpasoBarenpHOI porpammsbl (11 kiacc)

Kon

[IpoBepsiemble mpeaMETHBIE PE3YIIBTAaThl 0CBOECHHS OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeabHON MPOTPaMMBI CPETHEr0 001IeT0 00pa30BaHUS

pe3ynbrara

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNHU

1.1

Bnagenne cucteMoil XMMHUYECKMX 3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATUS (XUMUYECKHM AJIEMEHT, aTOM, JJICKTPOHHAs
000J10uKa aToma, s-, p-, d-3NeKTPOHHBIE OPOUTATIM AaTOMOB, HOH, MOJICKYJIA,
BAJICHTHOCTb, IEKTPOOTPUIATEIBHOCTb, CTEIIEHb OKUCIICHHUS, XUMUYECKAast
CBs3b, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA 00BbEM, KPHCTALIHYCCKAS
peleTka, THIIbI XUMHYECKHUX peaxkuuit (OKHCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIE, 3K30- M JHIAOTEPMUYECKHE, PEaKIMH HOHHOTO
oOMeHa), pPacTBOp, IEKTPOJUTHI, HEAICKTPOJHMTHI, 3JICKTPOJUTHYECKAS
JUCCOLIMAIMS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUUYECKOU
peakiMy, XHMHYECKOEC paBHOBECHE), TEOPUU M 3aKOHBI (TEOpHs
JNEKTPONIUTHYECKOM  auccoumauny, Ilepmoguueckuii  3akon  J[.U.
Menpgeneena, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOJOTHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJY4eHHH U O€30MacHOM UCIHOIb30BAaHUM  BaKHEUIITUX

HCOPraHN4YCCKUX BCIICCTB B GBITy u HpaKTHQCCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I BBISABJIATH  XAPAKTCPHBIC TIPU3HAKU U

B3aMMOCBA3b U3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIINEC ITIOHATHUA




Ipru OIMCAHUH CTPOCHUA U CBOMCTB HCOPraHnM4eCKUX BCIICCTB U HX
HpeBpameHHﬁ; BBISIBIISITh B3aHMMOCBSI3b XMMHUYCCKUX 3HAHUN C MOHATUSIMH

" OpCACTABJICHUAMU APYTrUX CCTCCTBCHHOHAYUYHBIX IMPEAMCTOB

1.3

Bnanenue OCHOBHBIMM METOJAMHM HAyYHOTO IIO3HAHUA BEUIECTB H
XAMHYECKUX  SBJICHHWHA  (HAONIONCHWE, W3MEpEeHHEe,  JKCIICPUMEHT,

MOJIETTUPOBAHUE)

1.4

CpopMUpPOBAaHHOCTP YMEHHMM OMPENENSITh BaJCHTHOCTh W  CTENEHb
OKHCJICHUS XUMHYECKHUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa,
BUJ XUMHUYECKOW CBsi3M (KOBaJE€HTHAs, WOHHAs, MeTa/lInuecKas,
BOJIOPOJIHAS ) B COEIMHEHUSIX, TUIT KPUCTAJUTMUECKON PEIIETKA KOHKPETHOTO

BEIEeCTBA (aTOMHAas1, MOJIEKYJIsipHasi, HOHHAs, METaJUINYECKasi)

1.5

ChopmHpoBaHHOCTh YMEHHI OMNpPENeNaTh XapakTep cpenbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COECAUHEHHI

1.6

ChopmrpoBaHHOCTh YMEHHUSA KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIIUU TIO
pa3IMYHBIM TpU3HAKaM (YHCIy U COCTaBy pEearupyrollux BeEIIecTB,
TEIUIOBOMY J(QQEeKTy peakluu, U3MEHEHUIO CTENeHEed OKHUCIECHUS

AJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YIACTHIO KaTaIM3aTopa)

1.7

ChopmrpoBaHHOCTh YMEHHIT COCTABIATh YPABHEHUS PEAKIUN Pa3TUUYHBIX
TUIIOB, TOJHBIE U COKpAIllEHHBIE YPAaBHEHMsI PEaKIHil MOHHOTO OOMeEHa,

YUYUTEIBas YCJIOBUA, IIPU KOTOPBIX O3THU pE€AKIIMU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTh yMEHHI MPOBOAMTH PEAKIHMH, MOATBEPKAAIOIINE
KAQUeCTBEHHBI  COCTAaB  pPAa3JIMYHBIX  HEOPraHUYECKUX  BEIECTB,
pacro3HaBaTh OINBITHBIM IyT€M HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/’I pacKkpbiBaTb CYIIHOCTHL OKHUCJIUTCIILHO-
BOCCTAHOBUTCIBHBIX peaKI_II/II\/’I NMoCpeaACTBOM COCTAaBJICHUA DJJICKTPOHHOTO

OanmaHca 3TUX peaklui

1.10

C(I)OpMI/IpOBaHHO CThb yMCHI/II\/'I OOBSICHATH 3aBUCUMOCTD CKOPOCTHU

XUMHUYECKOM pcaknuun OT PA3JIMIHBIX (I)aKTOpOB

1.11

C(I)OpMI/IpOBaHHO CThb yMCHI/II\/'I OOBSCHATH XapakKTep CMCHICHUA XUMHUYICCKOTO




paBHOBECHSI B 3aBHUCHUMOCTH OT BHEIIHEro Bo3aeWcTBus (mpunHuun Jle

[Iarennbe)

OO6m1ast 1 HeOpraHU4ecKas XUMUs

2.1

ChopmupoBaHHOCTH YMEHHI pacKpbIBaTh CMbICI [leproquaeckoro 3akoHa
.. MenneneeBa M JAEMOHCTPUPOBATb €r0  CHUCTEMATU3HMPYIOIIYIO,

0O0BSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

2.2

CpopMUpPOBaHHOCTh YMEHHH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKHUX 31eMeHTOB 1 - 4 nepuonoB Ilepuoanyeckoit cucteMsl
xumudeckux sementoB J[.M. MenneneeBa, ucnomnb3ys noHsatus "s-, p-, d-
JNIEKTPOHHBIE ~ opOuTaynu", '"PHEpreTudeckue ypOBHH', OOBIACHITH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHUYECKHUX OJIEMEHTOB U HUX
COEIMHEHUN 1o nepuonaM u rpynnam Ilepuonnyeckoil  CUCTEMBI

xumudeckux anemenToB .M. Menaeneera

23

ChopMUpOBaHHOCT, YMEHHM XapaKTepU30BaTh (OMHCHIBATh) OOIIHE
XHUMUYECKHE CBOWCTBA HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJATBEPKIATh  CYIIECTBOBAHWE  T'CHETUYECKOW  CBSI3M  MEXIY
HEOPraHU4eCKUMHU BEIICCTBAMU c TIOMOIITBIO ypaBHEHHI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

CdopmupoBaHHOCTH YMEHUH yCTaHaBINBATh MPUHAUICKHOCTD
HEOPraHMYECKHUX BEIIECTB MO HMX COCTaBy K OIpEAEICHHOMY Kiaccy
(rpynmne) coenuHeHMi (MPOCThIE BEIIECTBA - METAIBl U HEMETaIbl,

OKCHABI, OCHOBAaHMH, KUCJIOTHI, aMQ)OTepHBIe TUAPOKCUIBI, COJ'II/I)

2.5

CchopMuUpOBaHHOCTb YMEHUI HMCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JUIS
cocTapieHUs (OpMya BEIIECTB M YPAaBHEHUH XMMHUYECKMX pEakLui,
cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMSA
OTAETbHBIX HEOPraHWYECKMX BeUIeCTB (yrapHblil ras3, YyIJIEKUCIbIH ras,

aMMUaK, ramuicHasd U3BCCThb, HCralCeHass U3BCCThb, IUThCBAA COAA, IMUPUT U

Apyrue)

2.6

ChopmupoBaHHOCT, yMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,

NOATBCPIKAATH CylIC€CTBOBAHUC TeHETUYECKOM CBA3U MCKIY




HCOPraHn4CcCKUMHU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIUX XUMUUECKUX PEAKIUN

2.7

ChopMupOBaHHOCTh YMEHWH IUIAHUPOBATH M BBHIMOJIHATH XUMHYECKUI
SKCHEPUMEHT (pa3jiokeHHWEe NEpOKCHAAa BOAOPOAA B MPUCYTCTBUU
KaTaau3aropa, OIPENEIECHUE Cpelbl PacTBOPOB BELIECTB C IIOMOIIBIO
YHHUBEPCAITLHOTO MHIMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTH
XMMHMUYECKOH peakuu, peakiiii HOHHOTO 0OMeHa, KaYeCTBEHHbIE pEaKLun
Ha cynbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHUE
9KCIEPUMEHTAJIbHBIX 3a34ad 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWJIAMU TEXHMKH O€30MacHOCTH IpHU OOpallleHuHu C
BEILECTBAMU U J1a00OpaTOPHBIM 000PYIOBAaHUEM; IPEACTABIISATH PE3YIbTAThI
XMMHUYECKOTO  JKCHepUMEHTa B (QopMmMe  3alucCH  YpaBHEHMM
COOTBETCTBYIOUIUX peakuil U (QOopMyIHUpOBaTh BBIBOJbI Ha OCHOBE 3TUX

pe3yNbTaToB

2.8

ChopmupoBaHHOCTh ~ yMEHMI  coOnromaTh  IpaBHJia  MOJIB30BAHUS
XMMHYECKOH mocynoi u 1abopaTtopHbIM 000pyI0BaHUEM, a TAKXKE MpaBUiIa
oOpallleHHuss C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU IO

BBITIOJIHEHUTO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh yYMEHHI XapaKTepU30BaTb XUMUYECKUE IMPOIECCHI,
JeKalue B OCHOBE IPOMBIIUICHHOTO TOJYYEHHs] CEpHOM KHCIOTHI,
aMMUakKa, a TaKke chOPMUPOBAHHOCTD MPEACTaBICHUHN 00 OOIINX HAYYHBIX

IMPUHIUIIAX U OKOJIOTHYCCKHUX HpO6H€MaX XUMHYECCKOTI'O IIPOU3BOACTBA

XUMHUS U )KU3Hb. PacdeThl

3.1

CchopMuUpOBaHHOCTb MPEACTABIECHUI O XUMHUYECKOH COCTaBISIOIIECH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJM XMMUU B MO3HAHUU SIBICHUMN
Opuposabl, B (OPMHUPOBAHUU MBIIUICHUSI M KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOM  TPaMOTHOCTH,  HEOOXOIMMOW Ui peLIeHMS
NPaKTUYECKUX 3a/ad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K

CBOEMY 3/I0POBBIO U ITPUPOIHOM cperie

3.2

C(I)OpMI/IpOBaHHOCTB yMeHPIf/'I KPUTHYCCKU AHAJIIM3UPOBATH XUMHUUYCCKYIO

I/IH(pOpMaL[I/IIO, MNOJIiy4acMyr0 U3 pa3HbIX UCTOYHHUKOB (Cpe[[CTBa MaccoBO




KOMMYHMKaIMH, ceTb IHTEpHET U pyrue)

3.3

ChopmupoBaHHOCTh  YMEHHI  COONIONATh  MpaBWIA  JKOJIOTUYECKU
1eJIeCO00PA3HOTO TIOBEJCHHS B OBITY M TPYIOBOH JCSITEIHLHOCTH B ILIEJISAX

COXPaHEHUs CBOETO 3/I0POBbs U OKPYXKAIOIIEH IIPUPOIHOMN CPebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3Mbl OIIPEEIICHHBIX
BEILECTB, MOHMMAas cmblca mokasarens IIJIK, moscHATe Ha npumepax
CHocoObl YMEHBILIEHUS U MPEAOTBPAILlEHUsI UX BPEIHOTO BO3/IEHCTBUS Ha

OpraHru3M 4€JI0OBCKa

3.5

ChopMUpOBaHHOCTh YMEHUH MPOBOJUTH BBHIYMCIICHUS C MCIIOIB30BAaHUEM
MOHATHS "MaccoBasi J10Jisl BEIECTBA B pacTBOpe", 0ObEMHBIX OTHOILIEHUI
ra30B MPU XUMHUYECKHX PEAKIIMIX, MAcChl BEIIECTBA WM 00beMa ra3oB 10
M3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce WM O0beMy OFHOTO W3
YYaCTBYIOIIUX B pEaKUUu BEIIECTB, TEIJIOBOTO 3(dexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MPEBPAIICHUS H COXPAHECHU S

SHEpPruu

[IpoBepsiemble ameMeHThI coaepskanus (11 kmacc)

Kon

[IpoBepsieMblIil AIEMEHT COJIEpIKAHUS

TeopeTquCKHe OCHOBBI XMMHHU

1.1

XuMu4eckuil sneMeHT. AtoM. Sipo atoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKA.
DHepreTuveckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d-2JIE€MEHTHI.
OcoOeHHOCTH pacIpelielieHHus AIEKTPOHOB MO OpOUTAIsIM B aToMax 3J€MEHTOB

MIEePBBIX YEThIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpalrs aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHU4eCKUX 31eMeHToB [[. 1.
MengeneeBa. CBsa3p mnepuoanyeckoro 3akoHa u Ilepuoguyeckoil cucCTEMbI
xumudeckux eMeHtoB .M. MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXHBIX BEHIECTB IO TPYINIaM H MEPHOAAM.

3HaucHHne NEpUOoANYCCKOr0 3aKOHA B Pa3BUTUH HAYKU




1.3

Crpoenue BeniecTBa. XUMUYECKask CBA3b. BUIbl XUMUYECKOW CBS3U (KOBaJICHTHAs
HEToJsIpHAs U MOJspHAas, MOHHAsI, MeTaJindyeckas). IOHbI: KaTHOHBI M AHUOHBI.
Mexanu3Mbl 00pa30BaHUSl KOBAJICHTHOW XHMHYECKOW CBs3M (OOMEHHBIH W

JIOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b

1.4

BaneHTHOCTB. DNEeKTpOOTpHULIATETbHOCTh. CTENeHbh OKUCICHUS

1.5

BemectBa MOJEKYISAPHOTO U HEMOJIEKYISIPHOTO CTPOECHHA. 3aKOH IIOCTOSHCTBA
COCTaBa BelleCcTBA. UMbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTbH CBOMCTBa
BEILECTB OT TUIA KPUCTALIINYECKOH perieTku. [IoHsATHE 0 TUCTIEPCHBIX CUCTEMAX.

WcTunHbIE U KOUTOWIHBIE pacTBOpBl. MaccoBas J0J1sl BELeCTBa B pacTBOPE

1.6

Knaccudukamus Heopranmueckux coennHennii. HomeHkiaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumunyeckas peakuus. Knaccudukarus XMMU4YeCKUX peakifii B HEOpraHUYeCcKon
Y OPTraHUYEeCKOM XMMUHU. 3aKOH COXPAHEHUs MACCHI BEUIECTB, 3aKOH COXPAaHEHUS U

MPEBPALIEHUS SHEPTUU ITPU XUMHUECKHUX PEaKIHIX

1.8

CKopoCTh peakiiu, ee 3aBUCUMOCTh OT pa3IuYHbIX (PaKTOPOB

1.9

OOparuMple peakuu. XHUMHUYECKoe paBHOBecHe. DakTopbl, BIUSAIOMINAE Ha

cocTosiHie Xxumudeckoro paBHosecus. [Ipunuun Jle [larense

1.10

BJ'IGKTpOJ'II/ITI/ILIeCKaﬂ Jucconuanus. CunbHble U cla0ble OJICKTPOJIMTEI. Cpezla
BOJHBIX PACTBOPOB BCIICCTB: KUCJIAsd, HCfITpaJIBHaH, meaoyHasd. PeaKHI/II/I HMOHHOI'O

oOMeHa

OKXHCIUTEIIBHO-BOCCTAHOBUTEIILHBIE pC€aKiuuu

HeopraHquCKa;[ XHUMHUA

2.1

Hemeramnel. IlomoxkeHrne HeMETaIoB B Hepno;mqecxoﬁ CUCTCMEC XMMHUYCCKHUX
OJICMCHTOB Z[I/I MenpaeneeBa u 0COOCHHOCTH CTPOCHHA aTOMOB. duznueckue

CBOIMCTBA HEMETAILIIOB. AJIJ'IOTpOHI/IH HCEMCETAJIIIOB (Ha IpUMEPC KUCJIOPOJa, CEPhI,

docdopa u yrmepona)

2.2

XHUMHUYECKHE CBOMCTBA BaXHEHIIIMX HEMETAJIOB (PaHOFCHOB, CCPbI, a3oTa,

docthopa, ymepoma U KpeMHHUs) M HMX  COCOUHEHUH  (OKCHIOB,




KHUCIIOPOJICOJIEPKAIIIMX ~ KUCIIOT, BOJOPOAHBIX coeauHeHuil). I[lpumenenue

BOKHENIINX HEMETAJUIOB U UX COEOUHEHUN

2.3

Meramnel. [lonmoxxenne MetamioB B llepuonnueckoid cucreMe XUMHUYECKHUX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS NIEKTPOHHBIX 000JI0UEK
aromMoB MetauioB. Obmue usmdeckre cBoiicTBa MeTauioB. CIUTaBbl METAIIIOB.

DNEeKTPOXUMUYECKUHN PsI/i HAIPSKEHUN METaIIJIOB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJUIOB (HAaTPUH, KAJIUH, KaJIbIIUNA, MAarHUM,
QTIOMUHUN, IIUHK, XpOM, XKeJie30, Meb) U MX coenuHeHuil. OO0mmue crnocoOb!

MOJIY4CHHA MCTAJLJIOB. HpI/IMeHCHI/Ie METAaJIZIOB B 6I>ITy U TCXHUKE

2.5

I'eneTnueckas cBI3b HCOPraHMYCCKUX BCIICCTB, IMPUHAAJICKAIINX K Pa3JIMIHbIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumMum B oOeCmEUeHHMH HSKOJIOTHYECKOW, IHEPTreTHYECKOM W THIIEBOMN
0€30MacHOCTH, pa3BUTHH MeaUIMHBL [loHATHE O HAayYHBIX METOAAX IMO3HAHMS

BEIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 00 0OLIMX HAYYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO TOJYYEHUs
BaKHEHIIMX BemlecTB. YenoBeKk B MHUpE BEIIECTB M MAaTepUajoB: BaKHEHIINE
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHbIE MaTepuajbl, KPackKu, CTEKJIO,
KepaMHKa, Marepuaibl Ijs SJIEKTPOHUKH, HaHOMaTepuasbl, OpraHUYeCKUe Hu

MUHEpaJIbHbIE YI0OpEeHUs

3.3

XuMus " 300pPpOBbEC YCJIOBCKA: IIpaBUJila HCIIOJb30BaHUA JICKAPCTBCHHBIX
IpcIriaparoB, IIpaBujia 0e30MacHOro MCIOJIb30BaHM IperaparoB OBITOBOM XMMHH

B OBCEIHEBHOM JKU3HU

I[J'Ifi MMPOBCACHUA CANHOI'O IT'OCYAAPCTBCHHOI'O 9K3aMCHaA 110 XUMHUU (L[anee - EI'D mo

XMMUH) UCTIOb3YyeTCs MepedeHb (Kou(pHUKaTop) NpoBepseMbIX TpeOOBAHUHN K pe3ylbTaTaM

OCBOEHHUS OCHOBHOM 06pa30BaTeJ'IBHOﬁ mporpaMMmbl CpE€aHETO O6H_ICFO O6pa3OBaHI/IH " 3JICMCHTOB

COJICpIKAHUSI.

[IpoBepsiembie Ha EI'D mo xumuu TpedoBaHus
K pe3ylbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIbHON MTPOTPaMMBI

cpeaHero oomero 0opa3oBaHus




Kox
MIPOBEPSIEMOTO

TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHS

OCHOBHO# 00pa30BaTeIbHOM MPOTPaMMBI CPEIHET0 00I1Iero 00pa3oBaHus

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOPAsk BKIIFOYAET:

1.1

OCHOBOIIONIATAIONINE TOHATHS (XUMHUYECKUH OIIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAST 000JI0YKa atoma, S-, p-, d-2MEKTPOHHBIE OPOUTATU ATOMOB,
OCHOBHOE€ H BO30YKIEHHOE COCTOSIHHE€ aTOMa, WOH, MOJIEKYa,
BaJICHTHOCTD, AJIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKHCIICHHS, XUMUYECKast
ca3p (O wm T-CBA3D  yparnple cBsasu), rubpuamMsanus aTOMHBIX
opOwuTaneii, KpucCTaJuTMYecKast perieTka, MoJib, MOJISIpHAst Macca, MOJISIPHBIH
0o0beM, MOJIIpHAsT KOHIICHTpAlus, pacTBOPHl (MCTUHHBIC, HCIIEPCHBIC
CHCTEMBI), KPHUCTAIUIOTHIPATHI, YIJIEPOAHBIH CKeleT, (YHKIHOHATbHAS
Tpylma, pajdKad, HW30Mephl, CTPYKTypHas  QopMyia, H30MepHs
(cTpykTypHas, reomeTpudeckas (IUc-, TPAHCU30MEPHS), TOMOJIOTUYECKHI
psil, TOMOJIOTH, YIJICBOJOPOABI, KHCIOPOA- M  a30TCoIepIKalue
COCIIMHEHUS, OMOJOTMYECKH aKTUBHBIC BemecTBa (YIICBOABI, JKHUPHI,
OeNKH), MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COCIMHCHUS, KPEKUHT, PHPOPMHUHI, THUIBI XUMHUYECKHX pEaKIuil
(OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIC, SK30- U SHAOTCPMHUCCKUE, PEAKIHH
HOHHOTO OOMEHa, TOMO- M TE€TepOTCHHBbIE, OOpaTUMbIe U HEOOpaTUMBbIe),
pactBop, AIEKTPOJIUTHI, HEDJICKTPOJIHTHI, AIEKTPOJIUTHYECKAS
JMCCOIMAIINS, CTEIEeHb JUCCOIMAINK, OKHUCIIHUTENh, BOCCTAHOBHTEIIb,

QJICKTPOJIN3, CKOPOCThH XUMHYECKOM pe€aKnun, XuMH4YCCKOC paBHOBeCI/IC)

1.2

TEOPUHU U 3aKOHBI (TEOPUS] XUMHUYECKOTO CTPOEHHS OPTaHNYECKUX BEILIECTB
AM.  bymnepoBa, Teopusi  NIEKTPOIUTHUYECKOW  JUCCOLMALIMH,
[Tepuomnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH COXpPaHEGHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHYECKHUE
3HaHMUs, JIKAIME B OCHOBE IOHHMMAaHUsA NPUYUHHOCTU U CHUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUH, COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYIIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

1.3

OpEaACTaBJIICHUA O MCXaHU3MaX XUMHUUCCKUX peaKI.IHfI, TCPMOJMHAMUYICCKUX

U KHHCTHYCCKUX 3aKOHOMCPHOCTAX HUX HNPOTCKAHHA, O XHUMHUYCCKOM




PaBHOBCCHH, JUCIICPCHBIX CUCTEMAX

1.4

(akTONOTUYECKHE CBEIACHHS O CBOWCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM  HCIMOJb30BAHWM  BAXKHEWUIIUX  HEOPraHMYECKUX U

OpraHn4€CKUX BCIICCTB B 6I)ITy u HpaKTH‘{CCKOﬁ JACATCIBbHOCTH 4YCJIOBCKA

1.5

oOlue HayyHble NPUHLMIBI XMMHUYECKOTO IPOM3BOJACTBA (Ha IpUMeEpe

IIPOM3BO/ICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, IepepadboTKU HEPTH)

CdopMUpOBaHHOCTH YMEHUN BBISIBIISITH:

2.1

XapaKTCPHBIC MMPHU3HAKKW W B3aUMOCBA3b U3YUCHHBIX HOHSITI/H71, IIPUMCHATH
COOTBCTCTBYIOIIUEC TIOHATHUA TIIPU OIIMCAHMU CTPOCHUA U CBOMWCTB

HCOPraHM4YCCKUX U OPraHu4€CKrUX BEUICCTB U UX HpeBpaHleHI/II\/'I

2.2

B3aMMOCBSI3b XHMHYECKUX 3HAHUM C TIOHATHUAMUA W TIPEICTaBICHUSIMH
IPYTUX TPEeIMETOB Jyisi 00Jiee OCO3HAHHOTO TOHHUMAHMS U OOBSICHEHHS

CYOIHOCTH MAaT€pruaJIbHOTO €AUHCTBAa MHUpa

ChopmrpoBaHHOCTH YMEHUS UCIIOJIB30BATh:

3.1

HanMEHOBAHUsA XHMHYCCKHX COC,I[I/IHCHI/Iﬁ MCXKIAYHAPOJHOIO  COIO3a
TeOpeTquCKOﬁ n HpPIKJIa,HHOfI XHUMHHU U TPUBHUAJIBHBIC Ha3BaHUA BCIICCTB,
OTHOCAIIUXCA K HM3YUYCHHBIM KJIaCcCaM OPraHMYCCKHUX W HCOPraHHYCCKHUX

COeqUHEHNN

3.2

XUMHUYECKYI0 CHMBOJIMKY 9 COCTaBJICHUA (l)OpMyJ'I HEOPraHNn4€CKUX
BCIICCTB, MOJICKYIIAPHBIX U CTPYKTYPHBIX (paBBepHYTLIX, COKpalllCHHbIX U

CKEJIETHBIX) (POPMYIl OPraHUYECKUX BEUIECTB

ChopmupoBaHHOCTH YMEHUS KJIACCU(PHUIIMPOBATD:

4.1

HCOPraHU4YCCKUC BEHICCTBA, CaMOCTOSATCIBHO BBI6I/IpaTL OCHOBaHUA H

KPpUTCpUHN IJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I HN3Yy4aCMbIX XUMUYICCKUX 00BEKTOB

4.2

OpraHu4YeCKUC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA H

KPpUTCpUHN IJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I HN3Yy4aCMbIX XUMUYICCKUX 00BEKTOB

4.3

o Pa3IMYHbIM IIPpU3HAKAM (‘{I/ICJ'Iy U COCTaBy pcCarvupyromux BCHICCTB,

TEIUIOBOMY J(PQEeKTy peakiud, U3MEHEHHIO CTENeHeH OKHUCIICHUS




AIIEMEHTOB, 00PaTHMOCTHU PEaKIIMHU, YYaCTHIO KaTalu3aropa)

ChopmupoBaHHOCTE YMEHHS XapaKTEPH30BaTh 3JICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIECHHOM COCTOSIHUH) U MOHOB XUMHUYECKUX
anemeHToB 1 - 4 mepuonos [lepuonnueckoit cucrems! J[.U. Menneneesa u
WX BAJICHTHBIC BO3MOXXHOCTH, HCIIOJIB3YS TOHATHA S-, P-, d-DIIEKTPOHHBIC

opOuTanu, YHEPreTHIECKUE YPOBHU

CpopMUpOBaHHOCT yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MMH COCIUHEHUU TIO

IIepUoIaM U rpyIram

CdopMUpOBaHHOCTH YMEHHUS COCTABIISATh YPABHEHHSI XUMUUYECKUX PEaKIIUN

1 PacKphIBaTh UX CYHIHOCTb:

7.1

OKHCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ MOCPCACTBOM COCTABJICHUA

ANIEKTPOHHOTO OajaHca 3TUX peakuui

7.2

yYpaBHEHUs peakUUidl pazIUYHbIX THUIIOB; TIOJHBIE M COKpAlllEHHbIE
ypaBHEHUs peaKlHii HOHHOTO OOMEHa, YUUTHIBAsl YCJIOBHS, IPU KOTOPBIX

OTHU pCAKIWH UAYT A0 KOHIIA

7.3

peakuuii THAPONU3a, pEeaKIUil KoMIuleKcooOpa3oBaHUA (HAa NpUMeEpe

TUAPOKCOKOMIIIICKCOB IIMHKA U aJ'II-OMI/IHI/IH)

ChopmrpoBaHHOCTb YMEHUS MOJITBEPKIATh:

8.1

Ha KOHKPETHBIX MpUMEpaxX XapakTep 3aBUCHMOCTH pPEeaKLHMOHHON
CHOCOOHOCTH OPraHMYECKMX COEIMHEHMHl OT KpaTHOCTM M THIA
xoBaneHTHo# cBsasu (O u T-CBA3H) p3apMHOro BOMAHUA aTOMOB U
IPYIIl aTOMOB B MOJIEKyldaX, a TaKkKe OT OCOOEHHOCTEH peanu3aluu

Pa3JINYHbIX MCXaHU3MOB ITPOTCKaHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XHUMHYCCKUC CBOMCTBa BENISCTB COOTBCTCTBYHOIIUMHA

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHWYCCKUX peaKI_II/Iﬁ

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCPU30BaATh COCTaB U Ba)XHEHIIIHIE
CBOMCTBaA BCUICCTB, IPUHAJICIKAIINX K OIIPCACIICHHBIM KJIaCCaM U I'pyIIiaM

COCIUHEHUI (HpO CTBIC BCIICCTBA, OKCHUJBI, TUAPOKCHUBI, COJIN,




YIJIEBOJOPOABI, TPOCTHIE 3(UPBI, CHUPTHI, (HEHOIBI, abACTH/IbI, KETOHBHI,
KapOOHOBBIE KHCIIOTBI, CIOXHBIE J(HUPHI, KUAPbHI, YIIEBOABI, AMHHBI,

AMHHOKHUCIIOTHI, OEIIKH)
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ChopMupoBaHHOCTE YMEHHS MPOBOAHWTH PACYEThl MO XUMHUYCCKUM
dbopMynaM ¥ ypaBHCHHSIM XHMHYECKHX PEAKIMH C WCIOIb30BaHUEM

(U3NIECKUX BETUYNH:

10.1

Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CJIU OJTHO U3
HWCXOJHBIX BEHIECTB JAAaHO B BHJIE PACTBOpPA C ONPEACIICHHOW MacCOBOWU

JI0JIE pacCTBOPEHHOTO BELIECTBA WJIU IaHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW MM 00BEMHOM JI0JIH, BBIXOJIa MPOJIyKTa peakluu

10.3

TeTI0BOTO 3(PdeKkTa peakimit

10.4

00BLEMHBIX OTHOIIEHHI Ta30B

10.5

M0 HaX0XKJICHUIO0 XUMHUYECKOU (popMyIbl BelecTBa

11

Brnanenue cucrtemoil 3HaHM O METOJIaX HAYYHOTO TO3HAHMS SIBJICHUN
MIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX W YMEHHE NMPUMEHSTH
9TU 3HAHUS TMPU DKCICPUMEHTATHHOM HCCIICIOBAHUU BEIIECTB W IS
OOBSCHEHHS XUMHUYECKHUX SBICHUH, WMEIOINIMX MECTO B MPHUPOJIE,

HpaKTquCKOﬁ JCATCIBbHOCTH YCJIOBCKa U B HOBCC,Z[HGBHOﬁ KHU3HU

12

ChopmupoBaHHOCTH YMEHUS IPUMEHSATH (MCIOIB30BaTh) 3HAHUS O COCTaBe
U CBOMCTBAaxX BEMIECTB /MJS SKCIEPUMEHTAIbHOM MPOBEPKHU THUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX pEeaKkuuid u
IPOTHO3UPOBAHUSI BO3MOXKHOCTEH WX OCYILECTBICHUS; CUCTEMHbIE
XUMHYECKHE 3HaHHUS A7 OObSICHEHHS W MPOTHO3UPOBAHUS SIBICHUM,
UMEIOIINX €CTeCTBEHHOHAYUHYIO MPHUPOAY; AN TPUHATUS TPAMOTHBIX

peH_IeHI/Iﬁ HpO6J'ICM B CUTyallusX, CBA3aHHBIX C XUMHUEN
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C(I)OpMI/IpOBaHHOCTB YMCHUA IUIAaHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie U HU3YUYCHUC CBOICTB HCOPraHNU4YCCKUX U
OpPraHU4YCCKUX BCIICCTB, Ka4C€CTBCHHBIC pcaknuun YJIEBOAOPOAOB
PAa3JIMYHBIX KJIACCOB M KHUCIIOPOACOACPIKAIINX OPraHUYCCKHUX BCIICCTB,

PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 paCliO3HABAHUTIO HCOPTraHUYCCKUX




U OpPraHWYeCKUX BEHIECTB) C COONIONEHUEM TMpaBWUI 0E30MaCHOTO
oOpamieHuss ¢  BemeCTBaMH U JJAOOPAaTOpHBIM  0OOPYIOBaHHEM;
(bopMynMpoBaTh LENH MCCIEAOBAHUS; MPEACTABIATh B PA3IMYHON (opme

PE3YIbTAThI OKCIICPUMCHTA, aHAJIU3UPOBATH U OICHUBATH UX NIOCTOBCPHOCTDH
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ChopMupoBaHHOCTh yYMEHHUS OCYIIECTBIATH IICJICHAIPABICHHBINA TTOUCK
XUMUYECKOH MH(POPMALMU B PA3IMYHBIX UCTOYHUKAX (HaydHas M y4eOHO-
Hay4yHas JIUTepaTypa, CpeACTBa MacCOBOM MH(poOpMaIuu, cetb MIHTepHET U
Jpyrue), KPUTHYECKH aHAIM3UpPOBaTh XMMHMYECKyH0 HH(popMaluio,
nepepabaTeiBaTh €€ W HCIOJIH30BaTh B COOTBETCTBHUU C IIOCTaBJICHHOMN

yueOHOM 3a1aueit
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CpopMUpPOBAaHHOCTH ~ YMEHHS  IPOTHO3UPOBATh, AHAJIU3HPOBATH U
OIlEeHWBaTh HWHMOPMAIMIO C TIO3WUIUKA HKOJOTHYECKOW Oe30MacHOCTH
MOCTIEACTBUN OBITOBOM W TMPOUW3BOACTBEHHOW JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM ¢ TmepepaboTkoi BemecTB; CHOPMUPOBAHHOCTh YMEHUM
0CO3HAaBATh ONACHOCTh BO3JICHCTBUSI Ha )KUBBIE OPTraHU3MbI OITPEIETIECHHBIX
BEILIECTB, [IOHMUMAsi CMBICI IIOKa3aTessd MpPeAeNbHOM  JOMYCTUMOM
KOHIIGHTpAllMM, M TOSCHATh Ha NpUMepax CHocoObl YMEHBIICHUS WU

MPEeOTBPAICHHS UX BPEJHOTO BO3ACHCTBHSI HA OPraHn3M YelloBeKa

[Tepeuenb 3eMeHTOB coziepxanus, mpoepsieMbix Ha EI'D 1o xumun

Kon [IpoBepsieMbIil SIEMEHT COJIEPIKAHUS
1 TeopeTnueckre 0CHOBbI XUMHUH

1.1 Crpoenue BeniectBa. CoBpeMEHHas MOJENb CTpOEHUsl aToma. Pacnpenenenue
ANIEKTPOHOB 10 JSHEPreTHYecCKUM YpoBHAM. Kiaccudukamus XuUMHUECKHX
aneMeHToB. OCOOEHHOCTH CTPOESHHSI YIHEPTETUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKJEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS
KoH(Uryparus aroma. BaneHTHbIE AIEKTPOHBI

1.2 [lepuomnueckas cucremMa xumuyeckux oamemeHtoB .M.  Mengeneesa.

Ousnueckuit cmeica Ilepuognueckoro 3axona /.M. Menneneesa. IIpuuunbl u

3aKOHOMCPHOCTHU U3MCHCHUS CBOMCTB 3JIEMEHTOB U UX COSOUHEHUH MO nepuogam




U rpynmnaM. 3aKOHOMEPHOCTM B M3MEHEHMM CBOWCTB IIPOCTBIX BEILECTB,

BOJOPOAHBIX COC[[PIHCHI/Ifl, BBICHIUX OKCHUAOB U TUAPOKCHUIOB

1.3 BaneHTHOCTB. DNEeKTpOOTpHULIATETbHOCTh. CTENeHbh OKUCICHUS

1.4 Buel xumudeckoil cBsi3u (KOBaJIEHTHAs, MOHHAs, METAJUIMUECKAs, BOJIOPOIHAS) U
MEXaHU3MbI e€e¢ o0pa3oBaHUA. MexXMONCKYIspHbIE B3auMOJCHCTBUA. BerecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPO€HHUs. Tunbl KpUCTAIIIMYECKHX
peieToK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKOH peIeTKn

1.5 Xumunueckas peakuus. Knaccuukaius XMMU4YeCKUX peaKkIvii B HEOPraHUYECKOn
1 OpraHUYecKOW XMMHH. 3aKOH COXPaHEHHs MacChl BEIIECTB

1.6 CKopoCTh peakilfu, ee 3aBUCUMOCTh OT pa3INYHbIX (PaKTOPOB

1.7 TennoBbie 3P PeKThl XUMUYECKUX peakiuil. TepMoxuMHuueckue ypaBHEHUS

1.8 OOpatumble peakuuud. XuMU4eckoe paBHOBecwe. DakTopbl, BIMAONINE Ha
cocTosiHie Xxummuieckoro paBHosecusd. [Ipunnun Jle [larense

1.9 Onexrponutuueckas aucconmanus. CuimbHble U cimabbie amekTponuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCNAs, HEWTpanbpHas, mienodHasd. CreneHb
aucconuanuu. Peakiuy noHHOro oOMeHa

1.10  |Tmaponus coneit. MonHoe mpowmsBeneHue Boabl. Bogopomneril mokazarens (pH)
pacTtBopa

1.11 | Cnoco0bl BbIpakeHUs! KOHIIEHTPALMK PACTBOPOB: MACCOBasl 10JIs1 PACTBOPEHHOTO
BEILECTBA, MOJISIPHAsA KOHLIEHTpauysl. HacelllieHHbIE ¥ HEHACHIIIECHHBIE PACTBOPBIL,
pactBopuMoCTb. Kpucramtoruaparsl

1.12 | OxucauTenbHO-BOCCTaHOBUTENbHBIE peakuu. [loBeneHue BelecTs B cpeaax c
pa3HbIM 3HaueHneM pH. MeTozbl anekTpoHHOro OanaHca

1.13 | DnexTponu3 pacTBOPOB U PACILIIABOB COJIEH

2 OCHOBBI HEOPraHUYECKOW XUMHH
2.1 Knaccugukanust HeopraHuueckux coequHeHnid. HomeHknaTypa HeopraHndecKux

BCIICCTB




2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAIUIOB (HAaTPUH, KAJIUM, KadbIIUH, MarHUM,
ATIOMHUHHN, HHK, XpOM, JKeJIe30, Melb) U uX coeauHeHuit. OOmme crocoObl

MOJIy4CHUA MCTAJUIOB

2.3

XUMHUYECKHUE CBOMCTBA BaXXHEHIIUX HEMETAIOB (TaJIOT€HOB, CEpPBI, a30Ta,
docthopa, ymepoma M KpEeMHHUsA) M HMX  COCOUHEHUH  (OKCHIOB,

KHUCIIOPOJICOJEPIKAIIMX KUCIOT, BOJOPOJHBIX COEIUHEHUI)

2.4

I'enetnyeckas cBSI3b HCOPraHMYCCKNUX BEHICCTB, MPUHAMICKAIINUX K Pa3IMIHbIM

Ki1accaM

2.5

Nnentudukanusi HeopraHM4ecKMX coequHeHui. KauecTBeHHblEe peakiuu Ha

HCOPraHNM4CCKUEC BCIICCTBA U1 MOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IIOJIOKEHUA TCOpHUNn XUMHUYECCKOT'O CTPOCHUA OpPraHn4€CKux
coequHeHnit A.M. bytnepoBa. YIIepoaHbId CKEJIET OPraHuYeCKOW MOJIEKYJIbI.
KpatHocTh xumuueckoit cBsizu, O~ u T-CBASH  gpd. sp?. sp-ruGpuamsaruu
opOuTaneil aToMOB yriepoaa. 3aBUCHMOCTb CBOWCTB BEIIECTB OT XUMHUUYECKOTO

cTpoeHus MmoJiekyn. ['omonoru. [omonoruueckuii pan. 3omepus u nusomepsl

3.2

[Tonsitre o pyHKIMOHANBHO rpyme. OprueHTalOHHBIE Y3PPEKThl 3aMeCTUTENEH

3.3

HpeﬂCTaBHeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHN4eCKuX BCIICCTB. HOMCHKHaTypa
OPraHu4YCCKUux COCI[I/IHCHI/II‘/'I (CI/ICTeMaTI/ILIeCKaﬂ) U TpPUBHUAIIBHBIC HAa3BaHUA

BaKHEHIITUX HpeI[CTaBI/ITeJ'ICf/'I KJIaCCOB OPraHU4C€CKHUX BEIICCTB
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CB0oOOJHOpAAUKATIBHBIN M MOHHBIN MeXxaHu3MbI peakiuu. [lonstue o Hykineodune

u snekrpoduie. [IpaBuno MapkoBuukoBa. [Ipasuiio 3aiinesa

3.5

Ankanpl. XUMHUYECKHE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHUC, ACTUAPHUPOBAHUC,
TCPMUUCCKOC PA3JIOKCHUC, KPCKUHI, H30MCpU3alHd, TOPCHUC. HonyquI/Ie
AJIKaHOB. HI/IKJ'IOEUIKEIHBI. CHCI_II/I(l)I/IKa CBOMCTB ITUKJIOAJIKAHOB C MaJIbIM pasMepoM

nukia. Peakiumn MPUCOCAUHCHHA U PATUKAIIBHOTO 3aMCIIICHU A

3.6

Ankenpl. XUMHUYECKHE CBOMCTBA: pCaknuu NprucCOCAUHCHUA (FaJlOFCHI/IPOBaHI/IC,
TUAPHUPOBAHUC, THAPOTAJIOTCHUPOBAHUC, FI/I,Z[paTaL[I/IH), ropeHus, OKUCIICHUA U

MOJIMMEPpHU3AllUH. HpOMBIIJ_IJICHHBIC u na6opaTopHme CITOCOOBI MOJIyUCHUSA




AJIKCHOB

3.7

Ankanvenpl. XMMHYECKHE CBOMCTBA aJIKaJUEHOB: pEaKLMU IPUCOEAUHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHUs U mnoaumepusanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkuHBI. XUMUYECKHE CBOMCTBA: PEAKIMM MPUCOCAUHEHHS (TaJIOT€HUPOBAHUE,
TUAPUPOBAHUE, THIPATAIUS, THIPOTATOTCHUPOBAHHUE) KaK CIOCO0 TOTYYCHHUS
MOJJMMEPOB U JIPYTMX MOJIE3HBIX MNPOAYKTOB. Peakinuum 3amenieHus. [opeHue
alleTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKUA U PE3KHU

METaJIJIOB. HpI/IMeHCHI/Ie aliCTHUJICHa

3.9

Apenbl. XUMHUYECKHE CBOMCTBA O€H30J1a: PeaKIMH 3IEKTPO(YHUIBHOTO 3aMelEeHUS,
MpUCOEAUHEHNsT  (TWIpUpOBaHHe, TajloreHupoBaHue). Peakuust ropeHws.
Oco0eHHOCTH XUMHUYECKHUX CBOMCTB Tousyosa. [loiaydenue 6enzona. OcobeHHOCTH
XMMHUYECKHUX CBOMCTB cTupoia. [Tonumepuszanus crupoia. CriocoObl MOTydeHHs U

MPUMECHCHUC apOMATUUCCKUX YITICBOJ0POJI0B

3.10

Crouptel.  [IpenenbHble  OIHOATOMHBIE CHUPTHL. XHWMHYECKHE CBOMCTBA:
B3aUMOJICIICTBHE €  HaTpHUeM Kak CHOCOO  YCTAaHOBJCHHS  HaJU4ud
TUAPOKCOTPYIIBI, €  TajJOr€HOBOAOPOAAMHM  KaK  CHOCOO  MOJydeHus
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYIsIpHasl Aeruapartanus. Peakuus ropeHus.
[lonyuenue oTaHona: peakuus OpOXKEHHS TIIIOKO3bI, TUApaTalys dSTUJICHA.
DOTUICHINIMKONIb U IJIMIEPUH KaK IMPEACTaBUTENM MpeNeIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. XUMHUYECKHE CBOWCTBA (peHona (peakiuu ¢ HaTpUeM, THIPOKCHUIOM

Hatpus, Opomom). [lonyuenue gpenona

3.12

Anpneruapl. XUMHUYECKUE CBOMCTBA NPEAETIbHBIX albJAETHJIOB: I'MJIPUPOBAHUE;
KAQuUeCTBEHHbIE pEaKUUU Ha KapOOHWIbHYIO Tpynmy (peakius '"cepeOpsHOro
3epkana, Bzaumozencteue ¢ ruapokcuyioM Meau (II). Ilomydyenue npenenbHBIX
QIBJIETUJIOB: OKHUCIIEHWE CIMPTOB, TUApaTanus aneTuicHa. ALETOH Kak

NpEACTAaBUTECIIb KCTOHOB. OcoOeHHOCTH pCaKknu OKUCJICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCIOThl. XUMHYECKHE CBOMCTBa MMpEACIbHBIX OAHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBLI/IHOI\/'I KHUCJIOTBI.

HonyquI/Ie NpEACIBbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCICHHC




AJIKAHOB, AJIKCHOB, MCPBUYHBIX CIIHUPTOB, AJILACTUIOB. Bricmme MNpEACIbHBIC U

HeMpe/elIbHbIE KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuble 23pupsl 1 xupbl. CrocoObI MOTy4eHus CI0KHBIX 3(hupoB. OOpaTUMOCTh
peakiuu srepudukanuu. llpumMeHeHne CIOXHBIX 3(QUPOB B MHIIEBOW U
napdroMepHO MPOMBIIIICHHOCTH. JKHPBI KaK CIOKHBIE 3(UPHI TIUIEPUHA H
BBICIINX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWMCTBA JKHPOB: THAPHUPOBAHUE,

OKHCJICHHC. FI/I)IpOJ'II/I?;, HJIX OMBLIICHHUC, JXHUPOB KakK croco0 IMPOMBIIIJICHHOT'O

MOJIy4EHUS] COJIel BBICHIMX KapOOHOBBIX KHUCIIOT. Mpa xak comu BbICHIX

KapOOHOBBIX KUCIIOT

3.15

XUMUYECKHE CBOMCTBA TITIOKO3bI: PEAKIIUHU C YHACTUEM CIIUPTOBBIX U AJIbJIETUTHOM
TPyInn W MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAaYeHHE B
JKU3HENEATEIbHOCTH  opraHu3ma.  J[ucaxapumsl: caxapo3sa, MaJbTo3a.
BoccranaBnuBaronme M HEBOCCTAHABIMBAIOIIME aucaxapuabl. [waponus
nucaxapunoB. [lomucaxapunpl: kpaxman, mMkoreH. CTpoeHHe MaKpOMOJEKYI
KpaxMaljia, IJIMKOT€Ha M LeJUTIoN03bl. PDU3nMyecKkue CBOMCTBA Kpaxmaiaa u
LIEJITIONI03bl. XUMUYECKHE CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAS PEAKIIUS
¢ MojoM. XUMHYECKHE CBOMCTBA IIEJUTIOJIO3bI: THAPOJINU3, TOIydeHUEe >(UPOB

1esutrosio3sbl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK)

3.16

AMUHBI. AMUHBI KaK OpraHU4YeCKHe OCHOBAHMS: PEAKIIMHM C BOAOMW, KHCIOTaMU,
peakiusi TOpeHHs. AHWIWH KakK IPEACTaBUTENh apOMATUYECKHX aMHHOB.
XHWMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICUCTBHE C KUCIIOTaMHU, OPOMHOM BOJIOM,
okucnenue. [TonydeHrne aMMHOB aIKWJIMPOBAHUEM aMMHAKa U BOCCTAHOBJICHHUEM

HUTPOIIPONU3BOAHLIX YITIEBOAOPOIAOB

3.17

AMUHOKHMCIOTEI M OeaKkd. AMHHOKHCIOTBHI KakK aM(i)OTepHLIe OPraHun4cCKuc
COCIMUHCHMUA. OCHOBHEIE AMHWHOKUCJIOTHI, 06pa3y10ume Oenxku. XHUMHYECKHUE
CBOMCTBA OCIIKOB: TuapoOJIn3, JCHATypalus, KaAY€CTBCHHLIC (I_[BGTHLIC) peaKknuuu Ha

OeJKn

3.18

CTpOGHI/Ie U CTPYKTypa HIOJUMCPOB. 3aBUCHMOCTh CBOMCTB MOJIMMEPOB  OT
CTPOCHHUA MOJICKYIIL. OCHOBHBIC CITOCOOBI IMOJIYUYCHHA BBICOKOMOJICKYIISIPHBIX
COCIUHEHMH: pcaknuun IMoJiuMepu3alu MU IMOJIMKOHACHCAIHU. KJIaCCI/I(I)I/II(aI_II/I}I

BOJIOKOH




3.19

Nnentudukanusi opraHMYeCcKHX COEAWHEHUN. PerneHne 3KcrepuMeHTAIbHBIX

3alaqy Ha pacrio3HaBaHUEC OPraHNn4YCCKUX BCIICCTB

3.20

I'enernueckas cBA3b MCXKAY KiIaCCaMU OPraHn4C€CKuX COGI[I/IHGHI/H\/JI

XUMHS U )KU3Hb

4.1

XuMus B TIOBCemHEBHOHM xu3HU. [IpaBmia Oe3omacHOW pabOTBI C EIKHMH,

TOPIOYMMH U TOKCUYHBIMHU BEUICCTBAMHU, CPCACTBAMHA OLITOBOI XUMHH

4.2

XuMUS U 310pOBbe. XUMUS B MEAUIIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMHS B
MIPOMBIIIIEHHOCTU. XUMHSI U SHEPreTUKa: MPUPOIHBIM U MOMYTHBIH HEeQTSIHOU
rasbl, UX COCTaB U Hcnosb3oBaHue. CoctaB HEPTH U ee nepepaboTKa (IPUPOIHBIE

HMCTOYHUKH YTIIEBOJAOPOIOB)

4.3

XUMHUS W DKOJOTHS. XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpellbl U €ro
nocneacteusi. Oxpana ruapocdepsl, mouBbl, atMochepsl, Gopsl U (payHBI OT
XUMUYECKOTO 3arpsi3HeHus. [IpoOimeMa OTX0M0B W TMOOOYHBIX TMPOJYKTOB.

AJ'IBTepHaTI/IBHI)Ie HCTOYHHUKH SHCPTUU

4.4

OOmue mpeacTaBieHUs O MPOMBIIIICHHBIX CIIOCO0aX MOJy4EHUS XMMHUYECKHX
BeleCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CepHOW KUCIOThI). YepHas u
userHas  Mmerauryprusi.  Creksio W CHUJIMKAaTHas  MPOMBIILIEHHOCTD.
[IpombinenHass  opranuueckas  xumusg.  CeIpbe  UIS  OpPraHUYECKOU

IIPOMBIIIJIICHHO CTHU

Twumsl PACUCTHBIX 3a/1a4

5.1

PacyeTrnl Macchel BelliecTBa WU oObeMa rasoB IIO HU3BCCTHOMY KOJHUYCCTBY

BCIICCTBA, MaCCC HUIIN O6’beMy OIHOI'0 U3 YYaCTBYIOIHX B PCAKIIUHN BCIICCTB

5.2

Pacuets! TemoBoro addexra peakuuu

53

PacueTsl 00bEMHBIX OTHOILICHH Ia30B IIpu XUMHUYCCKUX PCAKIIUAX

54

Pacuetsl Macchl (O6’LeMa, KOJINYCCTBA BeH_[eCTBa) MMpOAYKTOB p€aKnu, €CJIn OJHO

13 BEIECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuersl MaccoBoii WM 0OBEMHOM J0JIM  BbIXOHa IMPOAYKTa pCakiuu OT

TCOPCTUICCKHU BO3MOXKHOI'O




5.6 Pacuets! Macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIH OTHO
W3 BEHIECTB JAHO B BHUJE pacTBOpa C OINPEACIICHHOM MacCOBOM JOJer

PacTBOPEHHOT'O BElIECTBA

5.7 Pacuersi ¢ wucnosb3oBaHueM NoHATHM — "MaccoBass  gons", '"MosspHas

KOHILIEHTpauus'", "pacTBOPUMOCTD"

5.8 HaxoxneHnne MOJICKYISIpHOH (OpPMYITBI  OpPraHUYeCcKOTO BEIIeCcTBa IO  €ro
IINIOTHOCTHU W MACCOBBIM JOOJJAM D3JIEMCEHTOB, BXOIAJAIIHUX B €r0 COCTaB, WM IIO

MIPOJIYKTaM CrOpaHus

TemaTuyeckoe MIIaHNPOBaAHUE

10 kaacce
HaunmenoBanue | KomuyecTBo yacoB JJIeKTPOHHbIE
Ne | paznenoB u (ungposwbie)
KonTpoasubie | [IpakTuyeckue
n/n | TeM Bceero oOpa3oBarTe/ibHbIE
padoThI padoThbI
NPOrpamMmbl pecypchl

Pa3znen 1. Teopernyeckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer
OPraHnu4ecKou
xumuu. Teopust
bu6mmoreka [IOK
1.1 | ctpoenus 3
https://m.edsoo.ru/7f41a636
OpPraHUYECKUX

coequHeHnN A.

M. byrneposa

Hroro no paszneny 3

Pasnen 2. YraeBogopoast

IIpenenbHble
bu6mmoreka [JOK
2.1 | yrneBogopoibl 2
https://m.edsoo.ru/7f41a636
— aJIKaHbI
29 Henpenenbusle 6 1 bubnuorexa [IOK
' YIJIEBOAOPOIBL: https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aJIKCHBI,
aJIKaINCHBI,

AJIKMHBbI

Apomaruyeckue
2.3
YTJIEBOJOPOIbI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

[Ipuponusie
HMCTOYHUKHU

2.4 | yrneBoaopoJioB
1 UX

nepepaboTka

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

13

Paznea 3. Kuciopojacoaep:kauue opranndeckue coeJuHeHust

3.1 | Criuptel. ®enon 3
AJIbIeTUabI.
KapGonossie
bu6moreka [IOK
3.2 | KUCIOTEHL 7
https://m.edsoo0.ru/7f41a636
Ci0XHBIE
3¢hupHI
bu6mmoreka [JOK
3.3 | YrueBoasl 3
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHEL
bubmuoreka [JOK
4.1 | AMUHOKHUCIIOTEI 3
https://m.edsoo.ru/7f41a636
benxn
Utoro no pazneny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUS

[InactMaccel.
bu6mmoreka [JOK
5.1 | Kayuyku. 2
https://m.edsoo.ru/7f41a636
Boinokna
Hroro no pazneny 2
OBIIEE
34

KOJIMYECTBO



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YACOB I10

I[TPOI'PAMME
11 kaace
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHme
(uudpossbie)
n/ | pasaenoB uTeM | Beer | Konrpoabubt | [Ipakruuecku
o0pa3oBaTtejibHbIE
I | IpOorpamMmmbl 0 e padoThI e padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH B bu6moreka [IOK
1.1 | [Mepuoandeckas 3 https://m.edsoo.ru/7f41a63
cucTemMa 6
XUMHUYECKUX
3J1eMeHTOB [].
. Menneneena
Crpoenue
bu6moreka [IOK
BEIIlECTBA.
1.2 4 https://m.edsoo.ru/7f41a63
MHuoroo6pasue 6
BEIIECTB -
bubmuoreka [JOK
XUMHUYECKHUE
1.3 6 1 1 https://m.edsoo.ru/7f41a63
peakuu
6
Utoro no pazneny 13
Pa3nen 2. Heopranuveckas Xumust
bu6mmoreka [JOK
2.1 | Metamisl 6 1 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [JOK
2.2 | Hemerasmibt 9 1 1 https://m.edsoo.ru/7f41a63

6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

CBs3b

HEOPraHU4ECKH bubnuorexa [JOK

2.3 | xu 2 https://m.edsoo.ru/7f41a63
OpraHUYeCcKuX 6
BEIIECTB

Hroro no pazneny 17

Pazgen 3. Xumus u sKu3HbL

bu6mmoreka [{OK

3.1 | Xumus u )KU3Hb 4 https://m.edsoo.ru/7f41a63
6

Wroro no pazneny 4

OBILIEE

KOJIMYECTBO

YACOBIIO .

[TPOTPAMME
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