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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3zoBaHuu B
Poccuiickon @enepaunmny;

. npukaza MuHoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepxaeHUU
benepanbHOro rocyapcTBEHHOr0 00pa30BaTEIHLHOTO CTaHIapTa CPETHEr0 0OIIETo
oOpa3oBaHus» (C M3MEHEHUSIMH, BHECEHHBIMHM IMPUKa30M MUHIPOCBEIIEHUS OT
12.08.2022 Ne 732);

. npukaza MunnpocsenieHus: ot 18.05.2023 Ne 371 «O06 yTBepKaeHun
dbenepaabHON 00pa30BaTEIBLHOM ITPOTPAMMBI CPEITHETO OOIIEro 00pa30BaHUSD»;

. npukaza Munnpocsemienus ot 09.10.2024 Ne 704 «O BHeceHuu
W3MEHECHH B HEKOTOpBIE IpuKa3bl MuHHcTepcTBa mpocBenieHus Poccuiickon
denepanuu, Kacaromuecs QpeaepanbHbIX 00pa30BaTebHbIX NIPOrPaMM HAYaJIbHOTO
oOmrero o0pa3oBaHMsl, OCHOBHOIO o0OIIero oOpa3oBaHUsI W CPEIHEr0 OOIIero
o0pa3oBaHUM;

. npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yTtBepxaeHUn
[lopsinka opraHuzanuu M OCYIIECTBIICHUS OOpa30BaTENIbHOM JESITEIbHOCTH IO
OCHOBHBIM  00I1e00pa3oBaTeNbHBIM  TIporpaMmaM  —  00pa3oBaTebHBIM
mporpaMmaM HadaJlbHOTO OOIIEro, OCHOBHOTO OOIIEr0 W CpPEeIHero OOIIero
o0pa3oBaHUs;

. Konnenuu npenomaBanus yueOHOTO npeaMera « XUuMUs»;

. Konnenmuu sxomornyeckoro o0pa3oBaHHs B CUCTEME OOIIEro
oOpa3zoBaHus;

. CIT 2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTHUYECKUE TpeOOBaHUS K

OpraHu3alysM BOCIUTAHUS U OOYy4YEHHS, OTIbIXa M O3J0POBIICHUS JEeTed WU
MOJIOZICKH», YTBEPKIACHHBIX MOCTAHOBJICHHEM TIJIABHOI'O CAHUTApHOIO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennyeckrue HOPMATHUBBI U TPEOOBAHUS K
oOecrieyeHUI0 0€30MacHOCTH M (Wid) OE€3BpETHOCTH sl 4YelioBeka (aKTOpOB
Cpellbl OOMTaHUs», YTBEPKIACHHBIX TOCTAHOBIIEHUEM TJIABHOTO CAHUTAPHOTO Bpaya
otr 28.01.2021 Ne 2;

. benepanbHON paboueii mpOrpaMMBbI 10 YYEOHOMY MPEAMETY « XHUMUS»
0a30BOro ypoBHSI.

OcHOBY MOJIXO0J0B K pa3pabOTKE NPOrpaMMbl MO XMUMHH, K ONPEIEICHHUIO
oOrmielt crpateru 00y4YeHus, BOCIUTAHUS M Pa3BUTHS O0yUYaOIIUXCS CPEICTBAMHU
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuentyanbHsle noioxenns ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJIepKaHMsl, PE3yJabTaTOB OOydYeHUSI U TpeOOBaHWII K YPOBHIO MOJTrOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHIUKaMHU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
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oOpazoBaHHOCTH. OHO CHOYKUT 3aBepIIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OTH ILIEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB PUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJloBeKa, a TaKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcs Ha ypOBHE CpeHEro o01ero o0pa3oBaHUs CPECTBAMHU Yy4e€OHOTO
npeaMera «XHUMHS», CONEpPKAHME M TOCTPOCHHE KOTOPOro OIPENEICHbl B
mporpaMme MO0 XMMHUHM C YYETOM CHEeHU(PUKH HAyKH XHMHUH, €€ 3HA4YeHUs B
NO3HAaHUM TIPUPOABI U B MaTepuaIbHOW KHU3HU OOIIECTBA, a TaKkXKe C Y4ETOM
o0mMX 1enedl M MNPHUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeaHero ooIero oopa3oBanus B Poccuiickoii deneparum.

XuMUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HUIPaeT 0co0yi0 pojib B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIIIJIECHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKAaroUIeM MHUPE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHMUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOAENCTBYS C APYTMMHU €CTECTBEHHBIMHU HayKaMU, XUMUs CTaja
HEOTHEMJIEMOM YacThbI0 MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIEIIHOIO
TpyJa M KHU3HU Kaxjaoro uiaeHa oéOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBJieHa Ha pEUICHue
IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEJIIOBEYECTBA — CBHIPbEBOW,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMU LEIAMH W NPUHIUIAMU CPEJHEr0 OOILEro
oOpa3oBaHus cojaepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJArOTOBKY
oOydJaromuxcs, HEOOXOOUMYI0 UM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOTO BKIKYEHUS B JKU3Hb COLIMyMa, NPOJOJKCHUS
00pa30BaHUs B pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.

CocraBnsomuMu  npeaMeTa  «XuMUs» ABIAIOTCA  0a30Bble  KypChbl —
«Oprannyeckass xumusi» U «OOmIasi U HeOpraHUuYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHWW 1O HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OONICH XUMHUH) U
OpraHnyeckor xumuu. POpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera o0OecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuveckas XUMus» cQopMupoBaHa B MpOrpaMMe IO XUMUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Yy4YeHMI0 y4eOHOro Marepuana M OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpPEIeIEHHBIX
TEOPETUYECKUX YpPOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
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paccMaTpHUBAIOTCSd HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHUW, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKHX M  DJIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHun BemlecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B Pa3BUTUH — OT YIJIEBOJOPOJOB JO0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHMI. B Kypce OpraHuueckol XMMHHM TOJIYYarOT pa3BUTHE
chopMUpPOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MEepBOHAYAIbHbIE
IPEJCTaBICHNUS O XUMUYECKOM CBSI3U, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOEHMSI, 0 XUMUUYECKON PEAKIUH.

[Ton HOBBIM yrioM 3peHHs B MpeaMmere «XuMmus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUUECKHI MaTepuadl M (DAKTOJIOTMYECKHE CBEJCHHS O BEIIeCTBaXx U
XUMUYECKON peakuuu. Tak, B 4aCcTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULHUH,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011ar011IeN 10 OOBICHSIONIENH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAaX W NMPUMEHEHHMH, & TAKKE O XUMHUYECKHX pEaKUUsAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHust jomnosHsercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTAaMHU COJACpKaHMsI, UMEIOUIMMH KYJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HaHUSA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSA3M XUMHH C
JpPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHON M IPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHMIO YBAKEHHUS K IIPOIECCY
TBOpUYECTBA B 00JACTH TEOPHUHU M MPAKTUYECKHUX MPUIIOKEHUH XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIHMBATh WMH(GOpPMAIUIO U
OPUMEHATh €€ I TOMNOJHEHUs 3HAHWM, pelIeHus HWHTEeIUJIEKTYalbHbIX |
HKCIIEPUMEHTAJILHBIX MCCIEI0BATENbCKUX 3a/1a4u. B 1enoM coaepkanue yueOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHMs  OPUEHTHPOBAHO  Ha
(dopMupoBaHUE y 0OOYYarOIIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMAaHUS
¢unocopckux uied, TakuX Kak: MaTepUaJIbHOE €IMHCTBO HEOPIaHUYECKOro U
OpPraHUYEeCKOro Mupa, OOYCIIOBIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBICHUNA IyTEM 3KCIEPUMEHTA M
pelieHusT MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMHd U TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHNE POJIM XUMUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
TaK)Ke Mpo0JIeM cOepexKEHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUS, PAa3BUTHS M COLMAIU3ALMU
OoOy4Jaromuxcsd MNPHUHATBIE MPOrPaMMOM [0 XUMHUHU MOAXOAbl K OIPENEICHUIO
COJEp)KaHUSI M TOCTPOEHUSA TMpeAMeTa MPEeAyCMATPUBAIOT (OpMUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IUYHBIX BHJIOB JIE€ATEIbHOCTH: peUleHus MpoOjeM, IOUCKa, aHalu3a u
00paboTku nHGOpMAaIK, HEOOXOIUMBIX JJIs MPUOOPETEHHUS OIbITa TPAKTUYECKON
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U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeHEero 00111ero 00pa3oBaHus, IPU ONPEACICHUU
COJIepKaTeJIbHOM XapaKTepUCTUKHU LeJed HU3y4YeHHUs MpeaMeTra HanpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOOUYECKOW TOYKH 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIENIe H3y4YeHUs
MpeAMETA SABIJISIETCS BIIOJHE ONPAB/IaHHBIM.

CoriacHO AaHHOM TOYKE 3pEHUs TJIABHBIMHU LENSIMH H3YUYEHHS IpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIAIOTCA:

e (opMupoBaHuEe CHUCTEMBl XMMHUYECKMX 3HAaHUN Kak  Ba)KHEWIEH
COCTAaBJISIONIEH €CTECTBEHHO-HAyYHOW KApTHUHBI MHpa, B OCHOBE KOTOPOM JIeKaT
KJIIOUEBbIE TOHATHUS, (yHAAMEHTalIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHUE
A3blKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JOCTYMHBIX O000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHUS U
CTAHOBJICHUS;

e (opMuUpOBaHHE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIECTB M XHMHUYECKHX pPEakUuid, HEOOXOAWMBIX Il MPHUOOPETEHHsS] YMEHUU
OpPUEHTUPOBATBHCS B MHUPE BELIECTB U XMMHUYECKHX SIBJICHUH, UMEIOUIMX MECTO B
IIPUPOJIE, B IPAKTUYECKON U MIOBCEAHEBHON KU3HU;

o pa3BUTHE YMEHUHM H CIOCOOOB JIESITENIbHOCTH, CBSI3aHHBIX C
HAONIOZICHUEM U OOBSICHEHHEM XUMHUYECKOIO SKCIEPUMEHTa, COOJII0JEHUEM
npaBuiI 0€30MacCHOT0 0OpaIeHUs C BEIIECTBAMHU.

Hapsany ¢ atum, conepxarenbHas XapakTepUCTHUKA LIEJIe 1 3a/1ay U3y4eHUs
IIpeIMETa B IPOrpaMMe 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH TIPHOPUTETAMH B CHCTEME CpeHero oomero odpazoBanus. CeroaHs B
OpernoJAaBaHUM XUMUU B OOJbIIEed CTEeNeHH OTHAéTCAd  MPEANOYTECHHE
IIPAKTUYECKONM KOMIIOHEHTE COAEpKaHusd OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOW OpPraHU3aluy, BIAJACIOLIEr0 He
Ha0OpoM 3HaHUM, a (PYHKIHMOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHUSMHU aKTUBHOTO MOJIYYEHHsS] 3HAHUW M MPUMEHEHUS UX B pealbHOU KU3HU
JUTSL peLIEeHUs] TPAKTUYECKUX 3a]1a4.

B cBsi3M ¢ 3TMM mOpH HU3ydYeHUM NpeaMeTa «XUMHUS» JOMUHHUPYIOIIEE
3HaUEHWE MPUOOPETAIOT TaKWE LIETU W 3aJlayd, KaK: ajanTaius oO0ydaromuxcs K
YCJIOBUSIM JTMHAMUYHO Pa3BHBAIOIIETOCS MHPa, (HOPMUPOBAHUE HUHTEIIEKTYaTbHO
pa3BUTOM  JUYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY NPUHSITUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYaLMSIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMHpoBaHHEe y OOyYarOIUMXCsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UISl Pa3IM4HbIX BUJOB
NeATENbHOCTH: pelIeHus mpolieM, MoucKa, aHaiau3a U 00paboTKu MHGPOpPMALIHH,
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HEOOXOJUMBIX i1 TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BXHOE MECTO B T[O3HAHWM XHMHH, a TakKXKe /I OIEHKH C TO3HUIUN
IKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00YUYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MIOMCKA U aHaju3a y4yeOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEPKaHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIONIUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBILLUICHUS, HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IJIAHUPOBAHUM U MPOBEIACHUH XHUMHUYECKOIO
IKCIEPUMEHTA;

BOCIIHUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHCTHYECKOU
HANpPaBIEHHOCTH XWUMHUH, €€ BaXKHOW PONHM B PEHICHWH TIO0ANBHBIX MpoOIeM
paIMOHATBHOTO MPUPOJIONONB30BAHUS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TMOJYUYEHHBIX 3HAHUM JJI TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHOM 1maHe cpenHero ooOmero oOpa3oBaHMs TNpPeAMET «XUMUS»
0a30BOro ypoBHs BXOAMT B COCTaB IpeaMeTHOMN obnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD».

OO1ee 4ncIo 4acoB, OTBEAEHHBIX ISl M3YYEHHUS XUMUH, HA 6a30BOM ypOBHE
cpeaHero oobmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 gac B Hezienio).

PabGouas mnporpamma mo xumuu st oOywaromuxcsi 10-11 kiaccoB Ha
0a30BOM YpOBHE COCTaBlieHA Ha OCHOBe «TpeOoBaHUil K pe3ynbTaTaM OCBOCHUS
denepanbHOil 0O0pazoBarenbHOM nporpaMMmbl COO», ¢ y4eToM pacnpeeeHHbIX
Mo Kjaccam MpOBEpsSieMbIX TpeOOBaHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHON TPOrpaMMbl CpeHEro  o0mero oOpa3oBaHUs, a TaKXKEe Ha
OCHOBE XapaKTEPHUCTUKH IIAHUPYEMBIX PE3yJbTaTOB JYXOBHO — HPAaBCTBEHHOI'O
pa3BUTHUS, BOCHUTAHUS W COLUAIM3AIMKM OOYy4YaloIUMXCs, MPEICTaBICHHON B
nporpamme Bocrmtanust MBOY «IlerpoBckas mkoma Ne2y 2026/2027 yduebHOTrO
roja.



COJAEPXKXAHME OBYUYEHUA

10 KVIACC
OPT'TAHUYECKAS XUMUSA

Teopernueckue 0OCHOBbI OPraHUYECKOM XMMUM

[IpeaMer opraHnyecKor XUMHH: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIy4YCHUM HOBBIX BEUIECTB M MaTEpHANIOB. Teopus CTPOEHHsS OPraHUYECKHX
coequHeHuit A. M. BytnepoBa, e€ ocHOBHbIE M0JI0KEHUS. CTPYKTYpHBbIE (hOPMYIIbI
OpraHvM4eckux BemecTB. ['omornorus, u30oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSX — OJMHAPHBIC U KPATHBIE CBS3U.

[TpencraBnenue o kiaccupuKaluyu OpraHndyeckux BemiecTB. HomeHkmarypa
OpraHMYECKUX COEIWHEHUU (CUCTEMAaTW4yecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHMsS BEIIECTB M HX MNPEBPAIICHUM:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHWYeCKHX BEIIEeCTB M MaTepHallaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYEeCKUX BEIIECTB, HAOJIOJCHUE W
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
IIPYU HarpeBaHuU (IJIaBJIEHUE, OOYIIIMBaHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBONCTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B IPUPOJE, IMOJYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKUIA psil. DTHWIEH U MPONUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUIApATAllMM, OKHUCICHHUS U
MOJINMEPHU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaues-1,3: cTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusaunuu). IlomyueHune CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIIEH
— MpPOCTEHIINHA MpEeACTaBUTEIb AJIKWHOB: COCTaB, CTPOEHHUE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (peakUWy TMIPUPOBAHMS, TAJIOT€HUPOBAHUS, THIpaTalUy,
rOpeHus), MOJYyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, U3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHe. Tonyon:
cocmaes, cmpoeHue,  Qusuueckue U  XuMmMuyeckue  ceoicmea  (peakyuu
2AN02EHUPOBAHUS U HUMPOBAHUA), NONyYeHue u npumenenue. TOKCHYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3JINYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxkaenue. Cnocodbl nmepepaboTKku HePTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), mnuponus. I[IpoayKTsl
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nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIECHHOCTH U B ObITy. KaMeHHBIN
yTOJb U NPOAYKTHI €r0 NepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEeBpallCHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIUU
«Heptp» u  «Yrods», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyUYeHHE STUIICHA
Y U3YUYEHHE €TO CBOKCTB.

Pacuérurle 3a1a4n.

Bolunciienns 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa PEAKIUH MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKITUN).

Kucnopoaconepxamme opranuyeckue CoeJUHECHUS

[IpenenbHplE OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHON: CTPOECHHE,
dbuznyeckre M XUMHUYECKHME CBOWCTBA (peakiuMuh C AaKTHUBHBIMU MeETallJlaMu,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble  COUPTBHL. ODTWICHTJIUKOIbL W  TIHLEPUH: CTPOEHUE,
busznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE crUpThI). JleiicTBue Ha
opraHu3M 4yenoseka. [[puMeHneHre rmmuepuHa u STUIECHIJINKOJS.

®deHoN: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHue U XUMHUYECKHE CBOMCTBA.
ToxcuunocTh penona. [Ipumenenue denona.

Anpnerunpl U kemouvl. DOpMANBIETHJ, ALETAIBIETHA: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMH), IOJTYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus dTepuduKaiim), noiyyeHue u NpruMeHEHHE.
CreapuHoBasi U OJICMHOBAas KUCIOTHl KaK MPEJICTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

CnoxHble >(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [muponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

YrrmeBogel:  cocTaB, KiaacCUpUKAIMSA ~ yriaeBOJAOB  (MOHO-, JH- U
nojucaxapuibl). [ roko3a — mpocTelmii MOHOCaxapu1: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEUCTBUE C
ruapokcugom menu(ll), oxkucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE IJIIOKO3bl), HAXOXKIEHUE B IPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. Potocunre3. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxmanm u nemnronos3a Kak NpupoaHele noauMepsl. CTpoeHUE Kpaxmana U
Hewnono3bl. PU3MUEeCKMe W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOIH3,
KAueCTBEHHAsI PEAKIUs C UOJIOM).




OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
MPOBE/ICHNE, HAOJIOJCHUEC W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKI[MU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcumoM wmenu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmana C HOJOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3a1a4n.

Bolunciienns 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTa PEAKIUH MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKITUN).

A30TcoiepxKale OpraHnueckue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpTaHUYeCKHue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OeIKoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE pEAKIIMU Ha OCJIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MPEBPallCHUN:
HAOJIIOZICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHMS

OCHOBHbBIE MOHATUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3AIIS U TTOJIMKOHIEHCAIIHS.

DOKCIEepUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEeBpallCHUM:
O3HaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHWE KakK OOIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O [[UKJIIA.

OO1ue ecTeCTBEHHO-HAYUHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, TUIOTE3a,
3aKOH, TEOpPHs, aHAJU3, CUHTE3, KiIacCUu(PUKalus, NepUOAUIHOCTh, HAOIIOJIEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIHPOBAHUE.

dusuka: MaTepusi, DJHEpPrusi, macca, arToM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBA, (PU3UYECKUE BETUYUHBI U €AUHUILIBI UX U3MEPECHMUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCUHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, >KHUPHI,
(bepMeHTHI).
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['eorpadusi: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOIAeMbIC, TOTUIMBO,
peCypChl.

TexHONmorusi: TNHUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBLHOIO IHUTAHHS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETHUUYECKHUE MPEINAPAThl, MAaTEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKU 3iaeMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000JI0YKa. DHEPTreTUUECKHe YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHusT JIEKTPOHOB MO OpOWTANsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepronnueckuit 3akoH u [leproanyeckas cucremMa XUMUUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W IepHojaaM.
3HaYeHHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKash CBsI3b. BHIbl XUMHYECKOW CBA3U
(KoBaJICHTHAsl HEMOJIApHas W MOJApHas, MOHHAS, MeTaUIMYecKas). MeXaHU3MbI
oOpa3oBaHHS KOBAJICHTHONW XWMHYECKOW CB3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajgeHTHOCTh. OJNEKTPOOTPHUILIATEIBHOCTD.
Crenenb okucieHus. MoHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIDHOTO  CTPOCHUA.  3aKOH
MOCTOSAHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTue O nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10414 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCMHECHUMN. Homenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTudeckass CBsA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukamwss  XMMHYECKHUX — peakIuid B
HEOPraHUYECKOM U OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuvHbIX (pakTopoB. OOpaTUMBbIe
peakunn. XUMHYECKOE€ paBHOBecue. DakTOppl, BIUSAIOIIME HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnunn Jle latense.

OnekTponuTnyeckas qucconuanus. CuibHbIe U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCITUTENBbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.
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OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucremMa xuMuyeckux snemeHToB [I. U.
MenneneeBay, U3ydeHUE MOJEIEH KPUCTAUNIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTa00PATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIUMU HOHHOTO OOMEHa),
MPOBEICHUE NIPAKTUYECKON paboThl «BiusiHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUM.

Pacuérnble 3agaun.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKUMX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PAaCUEThl, PACUEThl C HCIOJIb30BAHUEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxenne HemetraiuioB B llepuomuueckord  cucteme
xuMuueckux sneMmeHToB J[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAJIOB (Ha TMpuUMepe
KHCJIOpO/a, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOT€HOB, CEepbl, a30Ta,
dbocdhopa, yriepoga U KpeMHHS) U HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IpumeHeHne BaXXKHEHUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramisl. [lonoxenune merannoB B [lepuoanyeckon cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue ¢usndeckue cpoiicTBa MeTalioB. CILIaBel METAILIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpPUM, Kaliuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crnocoObl MmoixyyeHus: MetauioB. [IpuMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BEIIECTB M HX MpPEBPaIlCHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», OOpa3I[OB HEMETAIIOB, PELICHUE
HKCIIEPUMEHTANILHBIX 3a7a4, HAOJIOJIEHWEe M OIMHCAHHWE JAEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

Pacuérnsle 3anaun.

Pacuétbl Maccel BeliecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XuMHS ¥ KU3Hb

Ponp xuMun B 0OecriedyeHUU 3KOJIOTUYECKOW, IHEPTreTUYECKON M MHUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIHH.
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[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJYy4YE€HUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKLIMOHHBIE MAaTEpualbl, KpAacKH, CTEKJIO, KepaMmuKa,
MaTepuaabl JJs JJIEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE WU MHUHEPAJIbHbBIC
yaoOpeHus.

Xumus M 3J0pOBbE YEIIOBEKA: NpaBUJia MCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 6€30MaCHOTO KCIOIb30BaHUS MPENAPaTOB OBITOBOM XUMUU
B [IOBCEHEBHOM KU3HU.

MexrpeIMEeTHBIE CBS3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H mNpu  W3ydyeHUHW oOmed u
HEOpraHn4eckod xuMuu B 11 Kilacce oCyIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYUYHBIX TMOHSITUH, TaK U TOHSTUM, SBIAIOUIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4yHbIM (akT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(ukaius, TMNepUOJUYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBICHUE.

@du3nka: MaTepusi, YHEPTHs, MAcca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUI YPOBEHD, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MYECKUE BEJIMYMHBI U €IMHUIIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, OJKOcHCTema, Owocdepa, Makpo- u
MUKPODJIEMEHTBHI, BATAMUHBI, 0OMEH BEI[ECTB B OPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOIUINBO,
PECYPCBL.

TexHomorusi: XuMHYeCKasi MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTENBHBIX MaTE€pPUATIOB, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBIIJICHHOCTh,  (hapMalrieBTUUeCcKass  IPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX NpPenapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110
XMMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaOIIMMHUCS TMPOTPaMM CpPEIHEro oO0miero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M NOpeAMETHbIM). HaydHO-MeToauyeckol OCHOBOWM s
pa3paboOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CPEIHETO O0OIIero
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBINA MOAXO.

13



B COOTBETCTBUM € CHCTEMHO-JEATEIBHOCTHBIM IIOJXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o011iero oOpa3oBaHus BbIJICTIECHBI CIEAYIOIIUE COCTABISIONIHUE:

OCO3HAHHUE OOYYAIOUMUMHCS POCCUHCKOW TpaxgaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPECIICHUIO;

HaJu4Yue MOTUBAIIMHU K 00yUCHHIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAIUIIUK 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JICSITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHM, MPUCYIIUMH 1I€JIOCTHOMN
CHUCTEME XHMMHYECKOTO 00pa30BaHMS;

HaJU4Iue TMPaBOCO3HAHUS YKOJOTHUYECCKON KYJIbTYPhI U CIIOCOOHOCTH CTaBHUTh
1IEJIU U CTPOUTH KU3HECHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMHUsS» JOCTUTAalOTCA B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHON JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujcajaMd POCCHMCKOrO TIpakJAaHCKOrOo OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpoIeccaM
CaMOIIO3HAHMS, CaMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIMYHOCTHBIE pe3yJIbTAThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh OIIBITA ITO3HABATECIIBHOM M TIPAKTHYECKON JCATEILHOCTH
o0y4Jaromuxcs 1Mo peaanu3anuu IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS :

OCO3HAHUS 00YUYaAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBOKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIBHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JAEATEIbHOCTH TMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYEOHBIX M IMO3HABATENIBHBIX 3a/1a4, BBIMOJHEHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TNPWHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YUCOHOU e TEIHLHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMS

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€YECTBCHHON XMMUM;

YBOXEHHUSI K TPOIECCY TBOpPUECTBA B OOJACTU TEOPUH U TPAKTUIECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, UYTO JOCTHXKCHHUSI HAyKU €CTh PE3yJIbTaT
JUIUTENbHBIX ~ HAOJIOJAEHUN, KPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyJAa YUYEHBIX U MPAKTUKOB;
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WHTEpeca M TMO3HABATEJNbHBIX MOTHBOB B MOJY4YEHUU U MOCIETYIOLIEM
aHanm3e WH(POpPMAIUU O MEPETOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3AHHBIE C XUMUUYECKUMHU SBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHUE U TOCTYNKH CBOUX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAHUS [IEHHOCTEH 30pOBOTO U 0E€30MacHOro oOpasza IKHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWI HHJIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOTOJISI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NEATENHHOCTH, OOIIECTBEHHO IIOJE3HOW, TBOPYECKOW W JPYrHX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH NPaKTHUYECKUX 3a7ay
COIMAIbHOM HAIMPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY M3Yy4YEeHHUIO0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YiClie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTam TPYAOBOM NesATEIHHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAIbHOW TPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX J>KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
OTPeOHOCTEH O0IIEeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS :

HKOJIOTMYECKHU 11€J€CO00Pa3HOr0 OTHOILICHUSI K MPUPOJE, KAK HCTOUYHUKY
CYIIIECTBOBaHHUS )KM3HHU HAa 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOJIeM, BIIHSHUS
HSKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAaHUS JIOCTHKEHUN XUMHUHU A
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOAOTOIH30BAHNUS;
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AKTUBHOI'O HENPUATHS JEUCTBUM, MPUHOCIIIMX Bpel OKPYKaKOLIEH
MPUPOJHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTHUYECKUE
MOCTIEICTBUA MPEANPUHUMAECMBIX JTEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIMYMS PA3BUTOTO IKOJOTHUECKOTO MBIILICHUS, YKOJTOTHYECKON KYIbTYPHI,
OITbITA JIeATSIILHOCTH 9KOJIOTHUECKOM HaINpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW U COLMAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHUS aKTUBHO IIPOTHUBOCTOSITH  HJEOJIOTHUU
xemohoouu;

7) HEeHHOCTH HAYYHOT0 NO3HAHMS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON NMPAKTUKH;

MOHUMAaHUS CHelUUKA XHMHH KaK HayKH, OCO3HaHHS €& poju B
bOopMHpPOBaHUN PAMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpeACTaBICHUS] 00 OKpY:KalollleM MUpE KaK O €IMHCTBE MPUPOJABI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYMUMOCTH XUMUHU JUIsI COBPEMEHHOM
UMBWIM3AUU: B €€ T'yYMAaHUCTUYECKOW HAINPABIECHHOCTH W BaXXHOW pPOJIU B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI, pEIIEHUH TI100abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECCKOM, MUILEBOU U
AKOJIOTHYECKON 0e30MMacHOCTH, B PA3BUTHH MEIMIIMHBI, 00ECTICYCHUH YCIOBUN
YCIICITHOTO TpyJda M OKOJOTHYECKH KOMGMOPTHON KHU3HM KaXKJIOro YjeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh
noJlyyaeMble 3HAHUA JIJIsl aHAJu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (PAaKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIB30BaTh XUMHYCCKHE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HCHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KM3HCHHBIMHU OTPEOHOCTIAMU;

MHTEpeca K 0COOECHHOCTSIM TpyJia B pa3iuyHbIX chepax npodhecCHoHAIbHOM

JNEATEIIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS y4eOHOTO TMpenMera «XUMus» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIFOYAIOT:

3HauYMMble A (OpMUpOBaHUS  MHUPOBO33PEHUST  OOyYaroOLIUXCs
MEXIUCIUTUTHHAPHBIC (MEXIPEAMETHbIE) OOIIeHayYHbIe TIOHATHSA, OTPAKAIOIINE
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[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHenu(PUKy METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, SBJICHUE,
polecc, CUCTEMA, HAYYHBIA (PaKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, ucciaeoBaHue, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);
YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYISTUBHBIE), oOecreynBaroIme dbopmMHpoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMIIETEHIIUN 00YyYaroLINXCs;
CIOCOOHOCTB oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBUS B MO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OgJanenue YHHBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJbLHBIMH
JelCTBUSIMMU:

1) 0a30Bble JJOrHYecKue JeCTBUSI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeAesaTh LEJIH JEATEIbHOCTH, 3ajJlaBas IapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIIO0JIb30BaTh IMPHW OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHCHHS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJI KJIacCUPUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TPUYUHHO-CICICTBEHHBIE CBS3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHIAYKTUBHBIC, JICIyKTHBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MIPUMEHSATh B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUHN CHUMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XWMHUYECKOU
peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUYCCKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS JJIS1 BBISIBJICHUS XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeliCTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHYECKHX
pEeaKunii;

dbopMyIHpPOBATH IIEIH U 33/1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
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MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOJaTh 32 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB UCCIIECOBAHUS,
COCTaBJIATh OOOCHOBAaHHBIN OTUET O POAEIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIENOBAaTEIbCKOW UM MPOEKTHOM
JESATENIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHUIO pa3IMYHbIX
METO/I0B [T03HAHMS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAX UHPopMauuu (Hay4HO-
NOMyJisipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUA, CIPAaBOYHBbIE IOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(opMyJIMpPOBATh 3allPpOChl U MPUMEHATh Pa3IMYHbIE METOblI IPU IIOUCKE U
orbope wuHpOpPMAIIUU, HEOOXOAUMOW IS BBINOJHEHUS YYCOHBIX 3ajau
OIpeNENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  NpeICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMalMel: MNpUMEHATh MEXIpeAMETHbIe ((u3ndyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HarJIsSAHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYHIECTBY OOCY’KJaeMOW TEMbl B XO/€ AUajiora W/win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  MPEAJIOKEHHUSA
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAMENl pEe3yJbTaTOB I103HABATEJIBHOW JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBIIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PpabOThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alui y4eOHOro npoekta u (opMyIHpOBaTh BHIBOJbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHMS MO3ULIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSATEJILHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIbHYIO
NesATeNbHOCTh, Ompenensis €€ Leau W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblii aJroput™m ACHCTBUN Mpu
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BBITIOJTHEHWH Y4YE€OHBIX M HCCIENOBAaTeIIbCKUX 3a7ad, BBIOMpaTh HamoOoIee
3¢ (eKTUBHBIA crnoco0 HMX peumeHuss ¢ YYETOM NOJYYEHHS HOBBIX 3HAaHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTU Ha OCHOBE CaMOaHan3a
1 CaMOOIICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenmeTHble pe3yibTaTbl OCBOCHMS Kypca «OpraHuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUUA B TIO3HAHWUU SIBJICHUU
npuponbl, B (GOPMUPOBAHUM MBIIUICHUS U  KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIsI pEIICHUs TPAKTUUECKUX 3a/1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralOIIMe TIOHATHS (XUMHUYECKHUU JJIEMEHT, aToOM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIIFHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHYTas M COKpaII€HHAs), MOJb, MOJISpHAas
Macca, MOJIApHBIH 00BEM, YIJICPOJIHBIA CKeneT, (QyHKIHOHAIbHAS TPYIIa,
paaukai, U30Mepusi, U30MEPbl, TOMOJOTHYECKUN PsiJl, TOMOJIOTH, YIIE€BOAOPObI,
KUCJIOPOJI W a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, IOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCJMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiecTB A. M. bytiepoBa, 3aK0H COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHHM; MHUPOBO33PEHUYECKUE 3HAHUA,
JIe)KaIME B OCHOBE TMOHUMAHUSA MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SABJICHUHN, (DAKTOIOTHYECKUE CBEJCHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30IacHOM HCIIOJIb30BAaHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATEIIbHOCTH YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTepHbIC IPU3HAKU TTOHSTHIM,
YCTaHABJIMBATh MX B3aMMOCBSA3b, MCIIOJB30BATh COOTBETCTBYIOUIAE MOHSITHS TPHU
OINKMCAHUM COCTaBa, CTPOCHUS U MIPEBPAILLCHNU OPraHUYECKUX COCIMHCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHHA HCIIONH30BATh XUMHYECKYI) CHMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMyJT  OpraHMYeCKHMX BEIISCTB W YpPaBHCHUH XHMHYECKHUX  PEaKIui,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALMU HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAIJIEKHOCTh H3YYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHUI0 K ONPEACIEHHOMY
KJIaccy/rpynne coeauHeHud (YriaeBOJOpOJbl, KHUCIOPOJ U a30TCOJeprKallue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMS), JaBaTh WM Ha3BaHUS [0
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cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUSI OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUIIEH, AllETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHot, dhopMmanbiaeruj, ameTalbAeTu, MypaBbUHAas
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KMCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmai, eJIII0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNISITh BHUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COSIUHEHUAX (OAMHAPHbBIE U KPATHBIE);

c(OpPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiist 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHH  XapakTepu30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue W XWMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATUJIEH, MPOIMWICH, AlEeTUJICH,
Ooyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJI, aleTalIbIeTU/l, MypaBbUHAS M YKCYCHasi KHUCJIOTHI, TJIOKO3a,
KpaxMall, IIeJUTI0J103a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATh T€HETUUECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIMHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIPbSI, CIOCOOBI HX TEPepadOTKH M MPAKTHUUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKy;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU IMPOJIYKTa
peakiuu 1O H3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU W3YUECHHUH BEIIECTB U
XUMUYECKUX SBJICHUH (HaOI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEII[ECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITOJIHECHHUIO J1a00pPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(OPMHPOBAHHOCTh, yMCHHUH IUTAHUPOBATh W BBITIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHX BEIIECTB NMPU HATPEBaHUH, MOJTyUYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BCIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHWUM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKH O€30MacCHOCTHM TMpU OOpallleHuu ¢
BEIIECTBAMU U JIaOOPATOPHBIM OOOpPYJOBAHUEM, TIPEACTABISATH PE3YyJIbTAThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3allliCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GOopMyIHPOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

20



c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHPOpPMAIIMIO, TONyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpeICTBa MAacCOBOMU
uHpopmanuu, IaTepHET 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  COONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJOBOM JAESATEIBLHOCTH B LEAX
COXpaHEHHUSI CBOETO 3JI0POBBbS W OKPYKAIOIICH MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JIEUCTBUSI Ha KUBBIE OPraHU3MBbI OMpPEAENEHHBIX OPTraHUYECKUX
BEIECTB, MOHKUMAsi cMbici mokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBIICHUS W TPENOTBPAICHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJI0BEeKa,

JUIsi 00OyYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUMN;

JUIsL CIEeNbIX M CJIA0OBUASIIMX OOYYaloIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX
dbopmyir.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOIas M HeopraHuyeckas
XUMUSD) OTPAKAIOT:

cOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHH B TIO3HAHWM SIBJICHUUN
npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W KYJbTYphl JIMYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOJTHOU
cpene;

BIAJCHUE  CHCTEMOW  XUMWYECKUX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIIEMEHT, aToM, W30TOom, S-, p-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKUCIICHHS, XUMHYECKasi CBSI3b,
KpUCTAJNIMYECKasl PeméTka, TUIIbl XUMUYECKUX PEAKIIHi, pacTBOP, DJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS JUCCOITHAITHS, OKHUCJIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XMMHYECKOM pEaKIMH, XUMUYECKOE pPaBHOBECHUE);
TEOpUM U  3aKOHBI, 3aKOHOMEPHOCTH, CHUMBOJHMYECKHUH  S3BIK  XHUMUH,
MHUPOBO33PEHUYCCKUE 3HAHUSA, JICKAIIUE B OCHOBE IMOHUMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HCTIOIB30BAHUH BAKHEUIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY U NIPAKTUYECKOM NESITEILHOCTH YEIIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC MPU3HAKHA TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAHUH HEOPTAHMYECKUX BEIICCTB U UX MPEBPAIICHUN;

c(OpPMHPOBAHHOCTh YMEHHHA HCIIONH30BATh XMUMHYECKYH) CHMBOJIUKY IS
coctaBiicHHsT (GOPMYJ BEIMIECTB H YPAaBHCHHH XHMHYECKUX  PEAKIUH,
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cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUI ONPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUINYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEAENEHHOMY KIacCy/TpyIire
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHI PacCKPhIBATh CMBICI MEPUOANIECKOro 3akoHa [l.
N. MeHnaeneeBa 1 JEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xumuueckux snemeHToB JI. M. MenneneeBa, ucmnoib3yst MOHATUA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHU, OOBSACHSTD
3aKOHOMEPHOCTU U3MEHEHMSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U MX COCAMHEHUU
o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35eMeHToB J1. 1.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTePU30BaTh OOIINE XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJITBEPXKAATh CYIIECTBOBAHUE
IF€HETUYECKOW CBSI3M MEXIYy HEOPraHMYECKMMHU BELIECTBAMU C ITOMOILIBIO
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIHMPOBATH XUMHUYECKHE PEAKLUUU I10
pa3IUYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEIIECTB, TEIJIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaKkIMK, YYaCTUIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBJISATh YPAaBHEHUSI PEAKIMA Pa3IUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHHS PEaKIIMii HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TU PEAKLUH UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHNE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEILIECTB, PAaClO3HABATH
ONBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHM  PaCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca
ITUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunnun Jle [latense);
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c(hOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXalllhie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)K€ C(POPMHUPOBAHHOCTHh NPEICTABICHUNA 00 OOIIMX HAYUYHBIX NPUHLHIAX U
HKOJIOTMYECKUX MPOOJIeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHHEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
pU XUMHYECKUX PEaKIUSIX, MACcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOr0 3(P(eKTa peakiMuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMOIHATh XUMHYECKUM
HKCIIEPUMEHT B COOTBETCTBMM C TMpaBUJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpallleHMH C BellecTBaMU U JIa0OPaTOPHBIM OOOPYIOBaHUEM, MPEACTABISTH
pe3ynbTaThl XUMHYECKOTO JKCIepUMEHTa B (opMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peaKuid U (OpMyJIMpPOBAaTh BHIBOJABI HAa OCHOBE JTUX
pe3yIbTaTOB;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIMU3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaIuu, MHTepHeT U ApyTHX);

cOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  MpaBuUjia  AKOJOTHMYECKU
1enecooOpa3Horo MOBEJEHUsT B OBITY M TPYJOBOM JAESATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOIHON Cpelibl, OCO3HABATh
OMACHOCTbh BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPEIETEHHBIX BEIIECTB, TOHUMAs
cmbic mokazarens IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS U
MPeI0TBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTpPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CIENBIX W CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbeHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpains s 3ammucn XUMHUYECKHX

dopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudpoBbie)
Ne ni/m
NMPOrpamMMbl Bcero Ko;Tpo.nbm,le HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoTbI padoThI pecypes
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[IpenmeTt oprannueckoit xumuu. Teopust
1.1 CTPOEHMS OPraHUYECKUX COEIUHEHUN A. 3
M. bytieposa
Wroro no pazneny 3
Pazjen 2. YriaeBoaopoabl
2.1 [IpenenbHbIe YIiIeBOAOPOABLI — AJIKAHBI 2
29 HenpenenbHbie yriieBoJOPOIbL: AKEHBI, 6 1
) AITKaINEHB], aJIKMHBI
2.3 ApomMaTHYECKHE yTIEBOIOPOIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB U 3 1
) HX mepepadoTKa
Hroro no pazaeny 13
Paznen 3. Kucsiopoacoaep:xaniue opranuieckue coeuHeHnst
3.1 Crnuptsl. ®eHon 3
39 Anbperuabl. KapOOHOBBIE KUCIIOTHI. 7 1
) Cnoxxable A(UPBI
33 YrieBobl 3 2
Hroro no pazpeny 13
Pa3nen 4. A3oTcoaepskamye opraHudecKkne coeIMHeHus1
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
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Hroro no pazaeny

Paspnen 5. BeicokoMoJIeKy /I pHBIE COeUHEHUSA
5.1 IInactmaccel. Kayuyku. Bonokna

Hroro no pasaciny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

26



11 KIIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne /i ——— Beero KOﬁHTpOJILHbIe HpﬁaKanecKne 06pa3oBaTeNbHbIE
padoThbI padoTbl pecypebi
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepnoanueckuii 3akoH
1.1 u Ilepuoanueckas cucremMma XUuMHYECKUX 3
anemenToB 1. Y. Menaeneena
12 Crpoenue BemiecTBa. MHOTOOOpasue 4
) BEIIECTB
1.3 XUMHUYECKUE PEaKIMU 6 1 1
Hroro no pazaeny 13
Pasnen 2. Heoprannueckasi Xumus
2.1 Mertaminel 6 1
2.2 HemeTamnsl 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTaHUYECKHUX )
) BEIIECTB
Hroro no pazaeny 17
Paznea 3. Xumus u :KU3HL
3.1 XUMHUS U )KU3Hb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3
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HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
DJIEKTPOHHBIE
uudposbie
N KoJIM4ecTBO YACOB o0pa3oBaTe/bHbIC
n Tema ypoka pecypenl
n/n
Bcero Jara Jara
IVIAH dakr
1 [IpeameT oprannueckoil XumMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE 1
) Teopust crpoeHus oprannyeckux coenuHenuit A. M. bytiepoBa, eé 1
OCHOBHBIE€ MOJOKEHUS
3 [Ipencrasnenue o knaccudukanuu opraHudeckux BemiecTs. Homenkmnarypa 1
(cucremaTuyeckasi) ¥ TPUBUAIbHBIC Ha3BAHUS OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKUM Pl 1
5 MertaH u 3TaH — NpOCTEHIINE IPEICTABUTENIN AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTHWIIEH U IPOMMIEH — MPOCTEHIINE MPEICTABUTEIN aJTKEHOB 1
8 [Tpaktuueckas padora Ne 1. «IlomyueHue 3TuIeHa U U3y4eHUE €ro CBOMCTBY 1 1
9 Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3. [Toayuenue 1

CUHTETHYECKOTO Kay4dyKa U PEe3UHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKUN Psifl. AIICTHICH

10 — IPOCTEHIINHI IIPEICTABUTEIb AIKUHOB

11 Brrunciienus mo ypaBHEHHIO XUMHYECKON PEaKIun

12 Apenbl: 6eH3011 ¥ TOTYO0JI. TOKCHYHOCTh apeHOB

13 I'eneTnueckas cBsi3b yIJI€BOJOPOIOB, IPUHAIESKAIINX K Pa3IMYHBIM
KJ1accaM

14 [TpupoHbIe UCTOYHHUKH YTIEBOAOPOAOB: IPUPOIAHBIH ra3 1 MOMyTHbIE
He(TsAHBIE ra3bl, He(Th U MPOAYKTHI €€ IepepadboTKu

15 IIprposHbIE HCTOYHUKH YITIEBOAOPOAOB: IPUPOAHBIN a3 U MOy THBIE
He(dTsHBIC Ta3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas paboTa no paszueny «YTiaeBoI0pOaAb»

17 [TpenenbHble OJHOATOMHBIE CIIUPTHI: METAHO U 3TaHOJ. BogopoaHas cBsa3b

18 MHoroaromMHble COUPTHI: STUICHIIIMKOJIb U TIULEPUH

19 ®eHoi: cTpoeHUe MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
IIpUMEHEHNE

20 Anperuasl: GopManbAeTul U aueTanbAaerul. AleToH

21 OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAs U YKCYCHasI

22 ITpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHOBasi M 0JIEMHOBAs KUCIIOTHI, KaK MPEACTaBUTEIH BBICIINX

KapOOHOBBIX KHUCIIOT
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24

MpEI1a KaK COJIH BBICIITHX Kap6OHOBI)IX KHCJIOT, UX MOIOHICC I[GflCTBPIG

CrnoxHble 3(upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ naponus

25 1
CJIOKHBIX 2(prpoB

26 Kupsr: ruaponns, mpuMeHeHne, ONOIOTHIeCcKast POJIb )KUPOB 1

27 YrneBoabl: cocTas, kiaccudukaius. Baxxnelnme npeacTaBUuTes : IIr0K03a, 1
¢bpykTO3a, caxaposa

28 Kpaxman u nenntono3a Kak IpupoaHbIE MOTUMEDPDI 1

29 KonTponbnas pabota no paszneny «Kucnopoacoaepskamiye opraHu4ecKue 1
coenuHeHus»/ Beepoccuiickas mpoBepoydHast paboTa

30 OO11as XxapakTepUCTHKA a30TCOIEPKALINX OPTaHUYECKUX COSIMHEHUN / 1
Bcepoccuiickas mpoBepouHas paboTa

31 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE OPraHUYEeCKUE COSAMHEHMS, UX

32 ouonoruueckoe 3nauenue. [lentunpl. benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COESMHEHMUS

33 OCHOBHbBIE NOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1

34 OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHH. 1
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 371€eMEHT. ATOM. DJIeKTpOHHAasi KOH(UTYpaIUsl aTOMOB
[lepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XMMHYECKHX
anemenToB J[. . MenneneeBa, ux CBsI3b ¢ COBPEMEHHOMN TeOpuen
CTPOEHUS aTOMOB

KoaunuyecTBO 4acoB

ara
Bcero A

Ilnan

Jlara

Ilinan

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U UX
COEIMHEHM 10 TPpyINaM U MepuoiaM. 3HauyeHHE NEPUOJUIECKOrO
3aKOHA U CUCTEMBbI XuMH4ecKux aieMeHToB .M. Menneneesa B
pPa3BUTUU HAyKHU

Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIbI; MEXaHU3MbI
00pa3zoBaHMs KOBAaJECHTHOU CcBsi3H. BosmopoaHas cBs3b

BanenTHOCTh. DneKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCIICHHUS.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX. HUcTunnnie n KOJUIOUAHBIC PACTBOPLI.

MaccoBasi J10J1s1 BEIIECTBA B PaCTBOPE

10

Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX COCTUHECHHM.
['eHeTnueckas CBsI3b HEOPTAaHUYECKUX BELIECTB, PA3JIMUYHBIX KIIACCOB
Knaccudukanus XuMHUECKUX peaKklUi B HEOPTraHUYECKOHN U
OPraHNYeCKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHUA U TIPEBPAIIECHHS SHEPTUM TP XUMUUYECKUX PEAKITUIX
CkopocTtsb peakiud. O0paTuMble peakliii. XUMHYECKOE PABHOBECHE

[Ipaktuyeckas pabora Ne 1. «BnusiHue pa3nuuHbIX GaKkTOPOB Ha
CKOPOCTbh XUMUYECKOU PEAKLIUN»

11

QHGKTpOJH/ITI/I‘IeCKaSI nuccoruanus. [lorsaTue o BOJOPOJHOM ITOKa3aTcjic
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(pH) pactBopa. Peakuinu nonnoro oomena. ['uiponu3 opraHuueckux u
HCOPraHNYCCKUX BCIICCTB

OKHCIUTEITHHO-BOCCTAHOBUTEIBHBIC pcaKknuu. [TousTue 00 QJICKTPOJIN3C

12 pacIyIiaBoOB U PACTBOPOB COJICH !

13 KonTponbhast padota no pazzneny «TeopeTnueckue OCHOBBI XUMUI 1
Merasusl, ux nosnoxxexnue B [lepuoandeckoil cucTeMe XUMHYECKUX

14 anemenToB J[. . MenaeneeBa 1 0coOEHHOCTH CTpoeHHS aToMoB. O0mue 1
¢u3nvecKne CBOWCTBA METAIJIOB

15 CrnnaBel METAJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSIKEHUM METaNIOB 1

16 XUMHUECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATpUii, KU, KaJIbIIHH, 1
MarHui, aIIOMUHUN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOMCTBA XPOMa, MEJIU U UX COCAUHEHHI 1

18 XUMUYEeCKHEe CBOMCTBA IIUHKA, KeJie3a U MX COCTMHCHUM 1

19 [IpakTuueckas pabora Ne 2. "Penienue skcriepuMeHTaIbHBIX 3a4a4 10 1
TeMe «MeTamb»"

20 Hewmerannsbl, ux nonoxxenue B [leproanyeckoit cucteMme XMUMUYECKUX 1
anemenToB /. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUSI aTOMOB

71 ®dusnueckre CBOMCTBAa HEMETAUIOB. AJUIOTPONHS HEMETAIIOB (Ha 1
puMepe KUcaopoaa, cepol, pocdopa u yriaeposaa)

22 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX COCAUHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHHUM 1

24 XUMHUYECKUE CBOMCTBA YIIIEpOJa, KPEMHUS U UX COCAUHEHHI 1

25 [IprumeHeHne BaXKHEUIINX HEMETAVIOB M UX COCTMHEHUN 1
O06o00menre u cucTeMaTu3alys 3HaHui 1Mo Teme «HemeTtamibn.

26 Briuncnenust no ypaBHEHUSIM XUMHUYECKUX PEAKIIMM U TEPMOXUMHUYECKUE 1
pacyEThI

27 HpaKIqucxaﬂ pabota Ne 3. «Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110 1
teMe "Hemeramibr"»

28 KoHTtposbHas paboTa nmo TemaM «MeTauib» u «Hemeramip 1

29 Heoprannueckue u oprannyeckue Kuciaotel. Heoprannueckue u 1

OpPraHN4CCKHUEC OCHOBAHUA
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AMoTepHbIe HEOpraHUYECKHE U OPraHUYECKUE COCTUHEHUSI.

30 I'eneTnueckas cBsA3b HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB I

31 Poinb xuMum B ob6ecrieueHNH SKOJIOTHUECKO, SHEPreTHIeCKOoi 1 |
MUIIEBON 0€30MaCHOCTH, PA3BUTHH MEIUITUHBI

39 [IpencraBnenus 06v OOLIMX HAyUYHBIX IPUHLIUIIAX TPOMBIIIIEHHOTO 1
NIOJTyYEHUs BaXKHEHUILINX BEILIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB |

34 XHMUS U 300pOBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIACC

Kon
MpoBepPsieMOro
pe3yJbTarta

1

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpPeIHEro o01ero 00pa3oBaHus

TeopeTnyeckue OCHOBBI OPTAaHUYECKONW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUN O XUMHYECKOW COCTaBJISIOMIEH
€CTCCTBEHHOHAYYHOM KapTUHBI MHpa, DPOJIUM XUMUU B II03HAHUU
SBJIIGHUH TPUPOJbI, B (POPMHUPOBAHUH MBIIUICHUS U KYJbTYpbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOTUMOM ISt
pelleHuss MPaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

Bnagenue cucremMol XMMUYECKMX 3HAaHMM, KOTOpas BKJIIOYAET:
OCHOBOIOJIararolme MOHSITUSA (Monexyna, BaJICHTHOCTb,
3IEKTPOOTPUIATEIbHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YTIEPOAHBINH CKEJeT,
GyHKIIMOHAIBHAS ~ TpyNma,  pagukai,  WU30Mepus,  HM30MEpHI,
TOMOJIOTMYECKUN psAll, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOI- H
a30TcofepkKallue COSAUHECHUS, OWOJIOTMYECKH AaKTHBHBIC BEIIECTBA
(yrneBoapl, KHUpPbBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHMsI OpraHmueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMUH, (HAKTOIOTHYECKHE
CBEIECHMS O CBOMCTBAaX, COCTaBe, MOJYYECHHUHM U O€30IacHOM
WCIIOJIb30BAHUM  BAXKHEHIIMX HEOPraHUYECKHMX U  OPraHMYeCKHUX
BEIIECTB B OBITY M MPAKTUYECKOU NESTEIBHOCTH YeIOBEKa

1.3

1.4

1.5

1.5

1.6

ChopMUpOBaHHOCTb yYMEHUH BBIABIATH XapaKTEPHbIE IPU3HAKU
MOHATUM,  YCTaHABIMBATL WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPH OIUCAaHUM COCTaBa, CTPOCHHA U
[IPEBPALLICHUIM OPTaHUYECKUX COEAUHEHUN

c(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BAaTh XUMUYECKYIO CHMBOIHUKY
JUIS COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEpHYTOM,
COKpalEHHOM) (QOpMyJT OpraHMYecKMX BEIIECTB W ypaBHEHHH
XUMHUYECKUX PEaKIIHi, U3rOTaBINBATh MOJEIN MOJIEKYJI OPTraHUYECKUX
BELIECTB Ui WUIKOCTPALlMM HUX XMMHMUYECKOTO U NPOCTPAHCTBEHHOI'O
CTPOEHHUSI

ChopmMHupoBaHHOCT, ~ YMEHHMI  yCTaHaBIMBaTb  IPUHAJIEKHOCTh
W3YYEHHBIX OPraHMYECKHX BELIECTB IO MX COCTaBy M CTPOCHHIO K
ompenenéHHOMY Kiaccy (Tpymie) COeAWMHEHHH  (YTJIEBOIOPOIBI,
KHCIIOPOJ M a30TCOJEP)KAILUE COENAMHEHUS, BBICOKOMOJIEKYJIPHBIE
COEIUHEeHMs), JaBaTh MM  Ha3BaHUA IO  CHCTEMaTH4eCKOU
Homenknarype (IUPAC)
ChopmMHrpoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJJMHAPHBIE U KPATHBIE)
ChopMUpOBaHHOCTb ~ YMEHHMsSI HPUMEHSATH: IOJOXKEHUS  TEOPHH
CTpoeHMsI opranundeckux BemectB A.M. BytnepoBa miis oObscHeHuUs
36



3aBHCHUMOCTH CBOMCTB BEIISCTB OT HX COCTaBa M CTPOCHUSA; 3aKOH
COXPAaHCHUA MACCHI BCIICCTB

Vr JICBOAOPOABI. KI/ICJ'IOpOZ[COI[Cp)KaH.II/IC n a30TCoACpIKALIUC
OpPraHn4€CKrUC COCINHCHU. BBICOKOMOJ'[GKy.]'IHpHBIG COCAMHCHUS

2.1

2.2

23

ChopmupoBaHHOCT, YMEHWH TPUBOJWUTH TPUBHUAIBHBIC HAa3BAHUS
OTIENbHBIX OPraHMYECKUX BEIIECTB (STUJICH, MPOMHIIEH, AalleTUJICH,
STHJICHTJINKONb, TIHIEPUH, (eHon, (opmanbaerun, ameraibIerui,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTCapuHOBAs KHUCJIOTa, TJIFOKO3a, (PpyKTO3a, Kpaxmall, IIeJIII0I03a,
TJIMIIAH)

ChopmupoBaHHOCT, yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nyecKkue M XUMUYECKHE CBOWCTBA THUMHYHBIX MPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYCCKUX BeEIIeCTB (METaH, JTaH, 3THJICH,
MpONWIICH, aleTwieH, OyraaueH-1,3, merunOyranuen-1,3, OeH3zo,
METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TJIMLIEPHH, (EHON, aleTanbIerus,
MypaBbHHASS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0J03a,
aMUHOYKCYCHas KHCJIOTa)

ChopMuUpOBaHHOCTh YMEHHUS WIUIIOCTPUPOBATh I€HETUYECKYIO CBS3b
MEXJy  TUIOUYHBIMU  IPEJICTaBUTEISAMM  Pa3IMYHbIX  KJIAcCOB
OpPraHUYECKUX BELIECTB YPABHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX
peaxkiuil ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

3.1

CdhopmMupoBaHHOCTD YMEHMUS XapaKTepu30BaTh HMCTOYHHUKHU
YTIIEBOJAOPOIHOTO ChIpbst (He(Th, MPUPOIHBII ra3, yroib), CIOCOOBI UX
nepepadOTKU U MPAKTHYECKOE TPUMEHEHHE POTYKTOB MePepadOTKH

XUMUS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOAAaX HAay4YHOI'O MO3HAHMS, UCIIOIb3YEMBIX B XUMUU IIPU U3yUYECHUU
BEIIECTB W XHUMUYECKUX sBICHUH (HAONMIOJIeHUE, HW3MEpeHue,
JKCIIEPUMEHT, MOJIETUPOBAHUE), UCII0JIb30BAaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUA JUIsl [PHUHATUAS PEUIEHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYaLIUSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

3.2

3.3

34

CoopMHpOBaHHOCT YMEHHH COOMIOAATh IpaBWiIa  ITOJIb30BAHUS
XMMUYECKON TOCYAOH M J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiia OOpalIeHUs ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLUSIMU
T10 BBITIOJIHEHHIO JTAOOPAaTOPHBIX XUMUYECKHX OIBITOB

CdopmupoBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUAN
AKCIIEPUMEHT (MIPEBpaICHUs] OPTaHUYECKHUX BEIIECTB MPHU HArPEBAHUH,
MOJTyYeHHUE ITUJICHA U M3yYeHUE ero CBOICTB, KAUYECTBEHHBIE PEaKIIUU
OpraHMYEeCKUX BELIECTB, JEHATypalus OEIKOB MpU HarpeBaHHH,
IBCTHBIC PCAKIUU 6CHKOB) B COOTBCTCTBHU C IIpaBUJIIaMU TCXHUKU
0e30macHOCTH TIpH  OOpaIlleHWHd C BEIIECTBAMH U J1TAOOPATOPHBIM
OGOpy,Z[OBaHI/ICM; OpeaACTaBIATH PE3YJIbTaThI XUMHUYECKOT'O
JKCIEpUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIINX
peakiuii ¥ GOpMyIHPOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB

ChopmupoBaHHOCTH YMEHHM MPOBOINUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MIPOJYKTa peaklliy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEUIECTB WM NPOAYKTOB PEAKIIUH)

37



3.5

3.6

CdopmupoBaHHOCTH YMEHUH KPUTHYECKH aHAJIIM3UPOBATh
XMUMUYECKYI0 HMH(OpMAIHMIO, IOIy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpenctBa MmaccoBoi nH(popmaluu, cetb UHTEpHET 1 ipyrHre)

CdopMUpOBaHHOCTH YMEHHH COOJIOMATh TpaBUa AKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBEIEHUsI B OBITY W TPYNOBOW JESITEIBHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3J0POBbS M OKPYXKAOWEH NPUPOAHOU
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBbI
OHpG}ICJ’IéHHI)IX OpPraHN4Y€CKUX BCIICCTB, IMOHHUMAsA CMBICII IMOKA3aTCIIA
I[MTAK (mpenensHO AOMYCTUMOM — KOHLEHTpAIMM), TMOSICHATH Ha
pUMepax crnocoObl YMEHBIICHHUS U MPEJIOTBPALLEHUS UX BPEIHOIO
BO3JECHCTBHS Ha OPraHU3M YEJI0BEKA

11 KUIIACC

Kon

NpoBepsieMoro

pe3yJbTaTa
1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o01ero oopa3oBaHus

TeOpCTI/I‘{eCKI/Ie OCHOBBI XMMHH

1.1

1.2

1.3

1.4

Bnanenune cucteMoll XMMHMYECKMX 3HAHHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOLIME  MOHATUSA  (XMMHYECKHH  BJIEMEHT,  aToM,
JIEKTPOHHAsi 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAJIN aTOMOB,
HOH, MOJIEKYyJIa, BaJCHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTb, CTEIIEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIN
00bEM, KpUCTATMYECKast pemETKa, THUMBI XUMHUYECKHX pPEaKIui
(OKMCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHAOTEPMUYECKHE,
peakIMu HOHHOIO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
JNEKTPOIUTUYECKAs  TUCCOLMALNSA, OKHCIMTEIb, BOCCTAHOBMTEINb,
CKOpPOCTb XMMHUYECKOW PEaKlMU, XUMUYECKOE PAaBHOBECUE), TEOPUU U
3aKOHbI (TEOpHs 3JEKTPOIIMTHUYECKOH aucconuanuu, [lepuonuueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMHH, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
coCTaBe, IOJYyYEeHMM U O€30IaCHOM HCIOJb30BaHUM BaKHEUIINX
HEOPraHUYECKUX BEIIECTB B OBITY W NPaKTUYECKOM IeATeIbHOCTH
YeJI0BEKa

CdopMHpOBaHHOCTh yYMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b H3YUYCHHBIX IOHITHM, NPUMEHATH COOTBETCTBYIOLIUE
IOHATUS IIPM OINHUCAHMM CTPOCHUS U CBOMCTB HEOPraHUYECKHX
BEUICCTB M MX IPEBPAILEHUN; BBIABIATH B3aUMOCBS3b XHMHUYECKUX
3HaAHUHN c MTOHATUSAMHU 51 MIPEACTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BJ'IaI[eHI/Ie OCHOBHBIMHM MCTOJaMM HAYYHOT'O IIO3HAHHA BCHICCTB U
XUMHYCCKHUX SBICHUM

ChopMupoBaHHOCT, yMEHHI OMPEACNATh BaJCHTHOCTh H CTEICHBb
OKHCIICHHS XHUMHYECKHX OJJIEMEHTOB B COCJUHCHUSIX Pa3IMYHOTO
cocTaBa, BHJ  XUMHUYECKOW  CBs3u  (KOBaJe€HTHAs, HWOHHAasi,
METaJIJINYECKasl, BOJOPOAHAs]) B COCAUHEHMSIX, TUIl KPUCTAIUIMUECKOMN
pPEemETKN KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJISIpHAs, WOHHAs,
MeTauInyecKas)
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1.5

1.6

CdopmMupoBaHHOCT, YMEHUN OINpPEAEIATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUI

C(bOpMPIpOBaHHOCTB YMCHUA KHaCCI/I(I)I/II_[I/IpOBaTB XHUMHUYCCKUC
PEaAKIMU IO pa3JINIHbIM ITPHU3HAKAM

1.7

1.8

CdopMHpOBaHHOCTE YMEHUH  COCTABJIATH YpaBHEHHUS  peakuuil
pa3MUYHBIX THIIOB, IOJHBIE M COKpPAIEHHBIE YPaBHEHUS peakLui
MOHHOTO OOMEHA, YUHUTHIBAs YCIOBUS, IPH KOTOPBHIX 3TH PEAKIIH HIYT
JI0 KOHIIA

CdopmupoBaHHOCT, YMEHUHN MPOBOJUTH PEAKIUU, MOITBEPKIAIOLINE
KayeCTBEHHbI COCTAaB  Pa3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OINBITHBIM IYTEM HMOHBI, NPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCT, YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIIUTEIHHO-
BOCCTaHOBUTEIILHBIX peakiui MOCPEIICTBOM COCTaBJICHHUSI
3JICKTPOHHOTO OajaHca 3THX peakiui

1.10

1.11

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pPEakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUPOBAaHHOCTh yMEHUH  OOBSACHATH  XapakTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JECHCTBUS
(mpuammn Jle [latensbe)

OO61as u HeopraHu4yeckasi XuMHUs

2.1

2.2

23

24

ChopMHUpOBaHHOCThL YMEHHI pacKpbiBaTh cMbICT [lepuogudeckoro
3aKOHa JI.. Menneneena " JEMOHCTPUPOBATH ero
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYIO H  IPOTHOCTHYECKYIO
byHKIUH

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepumonnueckoi
cuctemMbl xuMmMuueckux dnemeHToB J[.M. MeHnneneeBa, HCHOIb3ys
MOHATUSA «S-, p-, d-DIEKTPOHHBIE OPOUTATN», «IHEPTETUUCCKUE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHs]  CBOMCTB
XMMHYECKHUX 3JIEMEHTOB M MX COEAUWHEHHH MO MEepuojaM W rpymnnam
Ilepuoauueckoit cucteMbl XuMHU4YeCKux 31eMeHToB JI.1. Meneneena

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaATh O6H_II/Ie XUMHUYCCKHUC
CBOMCTBA HCOPTaHNYCCKUX BCIICCTB Pa3IMYHBIX KJI1aCCOB,
MMOATBEPKAATH CyHICCTBOBAHUC TeHEeTHYECKOMN CBA3HU MCKAY
HCOPraHN4CCKUMHA B€IICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHNYCCKHUX peaKuHﬁ

ChopMupoBaHHOCTh ~ YMEHMH  yCTAHaBIMBATh  HPUHAAJIECKHOCThH
HEOPraHWYECKUX BEHIECTB IO MX COCTABY K OMNPENCIEHHOMY Kiaccy
(rpynmne) coennHeHMH (MPOCTHIE BELIECTBA — METAIbl M HEMETaJLIbI,
OKCH/Ibl, OCHOBAHMUSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIbI, COIH)

2.5

2.6

CdopmMupoBaHHOCTh YMEHUH HCIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIHUKY
JUIs  cocTaBlieHHs (OpMyJ BEIIECTB M YPaBHEHUH XUMHMUYECKHX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u tpuBuaibHbIe
Ha3BaHMsI OT/IJIbHBIX HEOPTraHUYECKHX BEILECTB
CdopmMupoBaHHOCT, YMEHUH XapaKTepH30BaTh (ONMUCHIBaTH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEILECTB PA3JIMYHBIX KJIaCCOB,
HOJTBEP)KJaTh  CYIIECTBOBAaHME TIEHETHYECKOM  CBSI3U  MEXIy
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2.7

2.8

2.9

HEOPraHN4C€CKUMHA B€IICCTBaAMU C IIOMOIIBIO ypaBHeHI/If/'I
COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

CdopmupoBaHHOCTH YMEHHIA TUTAHUPOBATH U BHITIONHATH XUMUYECKUI
SKCTIIEPUMEHT (pa3joKEeHHE TEPOKCHIA BOAOPOAAa B MPUCYTCTBUU
KaTanu3aTtopa, ONpeJeieHUEe CPelbl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAWKATOpPA, BIUSHUE PA3THYHBIX (PAKTOpOB Ha
CKOpPOCTh ~XMMHYECKOM peaklMu, peakiud HOHHOTO oOMeHa,
KadyeCTBEHHBIC PEaKIMU Ha Cyib(aT-, KapOOHAT- U XJTIOPUI-aHUOHBI, HA
KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAJbHBIX 3aJad 10 TeMam
«Metamme» u «HemeTamb») B COOTBETCTBUU C MPABHIIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeHIeCTBAaMH U JabOpaTOpHBIM
000pyI0BaHUEM; MIPEICTABISITH pe3yabTaThI XHUMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alHucCH YpPaBHEHUH COOTBETCTBYIOLINX
peakiuii ¥ GopMyITHPOBATh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

ChopMHUpOBAaHHOCT, YMEHHN COOJIOATh MpaBHJa TIOJb30BAHUS
XUMHYECKOH TOCyA0H M IabopaTopHBIM O0OpYAOBAaHHEM, a TakKke
MpaBWIa OOpaIIeHUs ¢ BENICCTBAMH B COOTBETCTBHU C MHCTPYKITUSIMHU
0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaATb XHUMHUYCCKUC
MPOLECCChI, JCKAIME B OCHOBC IMPOMBINUICHHOTO IMOJTYYCHHA CepHOI\/'I
KHCJIOTBI, aMMHaKa, a TaKXC C(I)OpMI/IpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00
O6HII/IX HAay4YHBIX IIpUHIMIIax n OKOJOTHYCCKHUX np06neMax
XUMHYCCKOT'O ITPOU3BOJACTBA

XUMUS U )KU3HB. PacyéThl

3.1

32

33

3.4

ChopMHUpPOBAHHOCTh TPENCTABICHUH O XWMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpaA, POJM XUMHH B TO3HAHUU
SBIIEHUN TPUPOJBI, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
TUYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIUMOH st
pelleHus MPAKTUYECKUX 3aJady U OSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OPMAILIHIO, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB

ChopMHUpPOBAaHHOCTL yMEHUW COOJIIOAATh TIPaBUJIA DKOJIOTHYECKU
1es1ecoo0pa3Horo MoOBENEHHUs B OBITY W TPYAOBOW JEATEIBHOCTH B
HEIIX COXPAaHEHHsI CBOETO 370pPOBbSI M OKPYKAMOIIEH MNPUPOITHON
cpenbl

OCOSHaBaTB OIIACHOCTb BOSHQﬁCTBHH Ha JKHUBBIC OpraHu3Mbl
onpeAeEHHbIX BEIIeCTB, MoOHMMas cMbici nokazatens [1/IK, noscHsate
Ha MPUMEpPax CIocoObl YMEHBIICHUS U MPEJOTBPALICHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOAUTD BBIUHCIICHUS C
UCIIOJIb30BAaHUEM IIOHATHS «MaccoBas [J0Ji1 BEILECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIIEHHH Ta30B NPHU XUMHUYECKUX PEAKIHSIX, MAacChl
BEIIeCTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMWYECTBY BEIECTBA,
Macce WM 00bEMY OIHOTO M3 yYACTBYIOLIMX B PEAKIIUH BELIECTB.
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC

Kon
1

IIpoBepsieMblii 2JIEMEHT COJEPKAHUS
TeopeTnyeckrue OCHOBbI OPraHMYE€CKON XUMHH

1.1

1.2

1.3

[Ipeamer opranmveckoil XWUMHUH: €€ BO3HHUKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHanoB. Teopusi CTPOECHUS OPraHUYECKUX
coequHennii A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrpykrypHble (opMysabl OpraHMdeckux BemiecTB. [‘omosorus, wusomepus.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSX — OIMHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienne o KiacCu(UKAIIMKA OPTaHUYECKUX BEIECTB
Homenknarypa opraHMyeckux COEIMHEHUH (cHcTeMaTHYecKasl)) U TPUBUAJIbHbBIE
Ha3BaHUs BAKHEHIINX MPECTaBUTENIEH KIIaCCOB OPraHUYECKHUX BEILECTB

YTieBoa0poabl

2.1

2.2

23

24

2.5

2.6

3.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsA. MeTaH U 3TaH — npocTenmne
MPEJICTABUTENIM alTKaHOB: (DU3MYECKHE H XUMUYECKHUE CBOWCTBA (peakiuu
3aMeIIeHUs U TOPEHUSs ), HaX0XICHHUE B IPUPOJIe, MOJTyUYeHHE U TPUMEHEHHE

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHN psAl. DTUJIECH U MPONWICH —
MPOCTEUIINE TPEACTABUTEIN AIKEHOB: (H3MUECKHE W XUMHUECKHE CBOMCTBa
(peakuuy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALUU, OKHCICHUS U
MIOJINMEPU3ALIH ), IOJTyUYEHUE U IPUMEHEHHE

Ankanuensl: Oytaguen-1,3 u MetunOyrtanuen-1,3: crpoeHue, BaxKHEHIIHE
XMMHYECKHE CBOMCTBaA (peakuus noiauMepusanun). IlonydyeHne cCUHTETHYECKOro
Kay4yKa U pe3UHbI

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOECHMS, TOMOJIOTHUECKUN psii. ALETHIICH —
MPOCTEHIINKA TpPEeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOeHHe, (U3HYECKUe U
XMMUYECKHE CBOMCTBA (peakiy THAPUPOBAHMS, TAIOTEHUPOBAHNUS, THIPATAIIH,
TOpPEeHMUsI ), TOJyUYeHUE U IPUMEHEHHE

Apenbl. benszon: coctaB, cTpoeHue, (U3MUECKHE W XHMHYECKHE CBOWMCTBA
(peakuuy raJoreHUpOBaHMs U HUTPOBAHUS ), TIOTyYeHHE U TpUMeHeHue. Tomyor:
COCTaB, CTpoeHHE, (u3uyeckue W XHUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUs), TMOJIY4YEHHE WM TMPUMEHEHHE. TOKCHYHOCTh
ApCHOB. T'eneTnueckas cBSI3b MCXKIAY YrjieBoaopoaaMu, MNPUHALICKAIIUMU K
pa3IUYHBIM KJIacCaM

[Ipupoanbie HICTOYHUKH YTIIEBOAOPO0B. [IpupoaHblii a3 u monyTHEIE HEPTSIHBIE
ra3el. Hedtp u e€ mpoucxoxaenue. CriocoOsl nmepepadoTKu HEPTH: MEPEroHKa,
KPEKHUHT (TepMHUYECKHM, KaTamuTHYecKwii), muponus. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib u
MIPOJYKTHI €T0 mepepadboTKu

Kchoponconepx{amHe OpraHu4cCKueC COCINMHCHUA

[IpenenvHBIE OJHOATOMHBIE CIUPTHI. METAaHON U 3TAHOJN: CTPOCHHE, (PUINUECKUE
u XUMHYECKHE CBOMCTBaA (peaxiuu c aKTUBHBIMU MeTaJllIaMH,
raJloreHOBOJIOPOIaMH, TOpPEHHE), MpUMEHEHHEe. BOoJOpOoJHBIE CBS3U MEXIY
MOJIEKYJIaMH COUPTOB. JIeHCTBHE METAaHOJIa M ATAaHOJA HAa OPraHU3M YEJIOBEKA.
MHoroaroMHbie CIUPTHL. ITUICHTIIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue u
XHMHYECKHE CBOMCTBA (B3aMMOJCHUCTBHME CO  IICJIOYHBIMH  METaJllIaMH,
KaueCTBCHHAsl peakIusi Ha MHOTOATOMHBIE CIUPTHI). JleWicTBME Ha OpraHu3M
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YCIOBCKaA. HpI/IMeHeHI/Ie TIIMOCPHUHA U OTUJIICHITIMKOJIA

3.2

33

34

®deHosl:  CTpOEHUE MOJCKYJbl, (HU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA.
Tokcuunocth (henona. [lpumenenue dpeHona

Anpaerupl 1 KeTOHbL. DOpMaNbIeTrul, aleTalnbIerHa: CTpoeHue, (PU3nuecKue u
XUMUYECKHE CBOMCTBA (PEaKIMU OKWCICHHUS U BOCCTAHOBJICHHS, KAUECTBECHHBIC
peaKIm), MoJyuyeHue U MPUMEHEHHE

OIHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHas
KHCIIOTBI: CTPOCHHE, (PHU3UYECKHEe W XUMHUYCCKHUE CBOWCTBA, IOIYYCHHE U
npuMmeHeHnue. CTeapuHoOBas M OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTENM BBICIINX
KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
JnercTBue

3.5

3.6

4.1

4.2

5.1

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupo. [Ipumenenue xupoB. buomornyeckas poib
YKUPOB

VYrneBoasl: cocTaB, KilacCU(UKALMS yriaeBoJOB (MOHO-, TU- U IOJIMCAXapuibl).
I'moko3a — mpocTedmmii MOHOcCaxapuj: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
¢du3nyeckrue 1 XUMHUYECKUe cBOIcTBa (B3aumozelictue ¢ rugpokcuaom meau(Il),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccranoBneHwue,
OpOo’KeHME TJIIOKO3bl), HAXOXJIEHUE B IPHUPOJE, MPUMEHEHHE, Ouosioruueckas
ponb. dotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMai u Hemnono3a Kak
npupoaHbie nosuMmepbl. CTpoeHHe Kpaxmanaa W Leiulrosio3sl. dusnueckue U
XMMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHS C HO/I0M)

A3oTcoepikalie OpraHn4eckie COeIMHEHUS

AMUHOKHCIIOTBH Kak aM{QOTepHbIe OpraHudeckue coeauHeHus. DPusnueckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TriuiuHa). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTu el

benkn kak mnOpUpOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHusd. llepeuuHnas,
BTOpUYHAs U TpPETHUYHas CTPyKTypa OeiakoB. XHWMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIU3, ICHATYpallvsl, KAYEeCTBCHHbIE peaKluy Ha OeIKu

BBICOKOMOHeKy.HHpHBIC COCAUMHCHUA
OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COC,[[PIHCHI/IP'II MOHOMCED,
IMOJIMMEDP, CTPYKTYPHOEC 3BCHO, CTCIICHL IMOJMMEpU3allu, CPCAHASA MOJICKYJIAPHAA

macca. OCHOBHEIC MCETOAbl CHHTC3a BBICOKOMOJICKYJISIPHBIX COC,[[I/IHCHI/Iﬁ -
nmoJIMmMepu3anuAa 1 MOJIUKOHACHCALIA

5.2

11 KJIACC

Kon
1

SKCHepI/IMCHTaJ'II)HBIG MCTOAbI H3YUYCHUA BCHICCTB HU HUX HpCBpaHICHHfIZ
O3HaKOMJICHHUC C O6p33LIaMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,
Kay4yKOB. HOJ’Iy‘ICHI/Ie CUHTCTHUYCCKOI'0 KaydyKa U pC3UHbI

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
TeopeTnueckre OCHOBbI XUMUU

1.1

1.2

XUMHYECKHH dJeMeHT. AToOM. SIapo aToma, M30TOMbl. DIEKTPOHHAST 000J0YKa.
DHepreTuvecKre YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DIIEMEHTEHI.
Oco0eHHOCTH pacTpeIeiCHHs AJICKTPOHOB MO OpOUTAIsIM B aTOMaX JJIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYPAIIHS AaTOMOB

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMHIeCKux daeMeHToB J1.1.
MenneneeBa. CBsi3b NEPUOJAMYECKOTO 3akoHa W Ilepmoguyeckoil CHCTEMBI
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1.3

xumudeckux 3yeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX DJJIEMEHTOB W
o0pa3yeMbIX MMHU IPOCTBIX M CJIOXHBIX BEUIECTB IO IpylIaM M IMEpPHOAAM.
3HaueHUe NEepUOINYECKOro 3aKOHA B pa3BUTUU HAYKH

Crpoenne BemiectBa. XHMHYECKas CBA3b. BuHIbl XUMHYECKOH  CBA3M
(xoBaJIeHTHasi HEMOJIsIpHAs M TMOJSpHAas, HOHHAsA, MeTajuinuyeckas). VOHBI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHONW XMMHUYECKON CBS3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

1.5

BanientHOCTB. DnekTpooTpUIIaTeIbHOCTh. CTENEHb OKUCIEHUS

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THNbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEUIECTB OT TUNA KpUCTauueckold pemé€rku. IloHstne o aMcnepcHBIX
cucreMax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas n0is BeLlecTBa B
pactBope

1.6

Knaccugukarnus Heopranndeckux coenHeHnii. HoMmeHknarypa HeopraHmdecKux
BELIECCTB

1.7

1.8
1.9

1.10

1.11

2.1

2.2

23

24

2.5

3.1

Xumuueckas peakius. Knaccudukanus XUMHUYECKUX peakuuii B
HEOPTraHWYECKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHHS ¥ MPEBPAIICHUS SHEPTHUH MPU XUMHUYECKHUX PEAKIIUIX

CkopocTh peakiu, €€ 3aBUCUMOCTb OT pa3u4HbIX (PaKTOPOB

OOparumple peaknuu. XuUMHUYECKOe paBHOBecue. DaKkTOphbl, BIUSIONIME Ha
cocTosiHue xumuyeckoro pasHosecus. [Ipunnun Jle [larense

OnektponuTndeckas mucconuarys. CuiabHbIE M ciiaOble 3ekTponuthl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHUCJasd, HeﬁTpaHBHafI, meJIouHasdl. PeaKIII/H/I HOHHOT'O
oOMeHa

OKHCIINTEIbHO-BOCCTAaHOBUTEIBHBIC pCaKnuu
HeopraHquCKaﬂ XUMUA

Hemerannsbl. Ilonoxenune HemeramioB B lleprogudeckoil cucreMe XMMHUYECKUX
anementoB JI.M. MenzeneeBa U OCOOCHHOCTH CTPOSHUS aTOMOB. DU3MYECKUE
CBOICTBAa HEMETAIIOB. AJIJIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCIOPO/ia, CepHI,
docdopa u yriuepona)

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KPEMHHUA) W HUX  COCAMHEHWH  (OKCHJIOB,
KHUCIIOPOJICO/IEPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). Ilpumenenue
BaKHEHIIINX HEMETAIJIOB U UX COCIMHEHHI

Mertamnel. [lonoxxenue MetaioB B Ilepuoguyeckoil cucteMe XHUMHUYECKUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mMe guznueckue cpoicTBa MeTayioB. CIlaBbl METAJIJIOB.
DNEKTPOXUMHUECKUN Psi/i HAPSDKEHUH METaIJIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUd, Kalui, KalbIuH,
MarHui, aJfOMUHUH, ITUHK, XpOM, JK€Je30, MeAb) U WX coeauHeHuiu. OOmme
CHIOCOOBI MOTYYEHHS] METAJUIOB. [[pUMeHEeHNE METAIIIIOB B OBITY M TEXHHUKE
['eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAICKAIIUX K PA3TUUHBIM
Kjaccam

XuMus 1 )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJOTUYECKOW, SHEPTETHYECKON W TMHIIEBOU
0€30MacHOCTH, Pa3BUTHUU MeAUITMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS
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[IpencraBienust 06 OOIIMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOIXYYEHHS
BaXHENIINX BelecTB. YenoBEK B MUPE BELIECTB U MATEPUAJIOB: Ba)KHEWUIINE
CTPOMUTENbHBIE MaTepuallbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl s 3JEKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKHUE U
MUHEpPAJIbHBIE y100peHus

XuMusiT W 340pOBbE YEJOBEKAa: IMpaBWia WCIOJIb30BAHMUS JIEKAPCTBEHHBIX
MpemnapaToB, MpaBuiia 6€30MacCHOT0 UCTIOIB30BaHUS MIPENapaToB OBITOBOM XUMUU
B ITIOBCEIHEBHOMN KU3HU
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