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ITosicHuTeIbLHAS 3aIUCKA

[Iporpamma 1o yueOHOMY HpeAMETy «XHUMHsS» Ha YpPOBHE CpEIHEro OOIIero
obpazoBanmsi MBOY «Capamunckas COIll» paspaborana Ha OCHOBE TpeOOBaHHHN K
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON NpOTrpaMMbl CpEAHEro oOIiero
obOpazoBanms, mpeactaBieHHbIx B PI'OC COO, ¢ yuerom Konmenmuu mnpenogaBaHus
yueOHOro npenmera «XuMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit deneparui,
peau3yIolUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUMN
denepanpHON paboueii mporpaMMbl BOCITUTAHHUS.

[Iporpamma paspaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

— ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— npukaza MunoOpaayku ot 17.05.2012 Ne 413 «O6 yrBepxkacauu (eaepaabHOTO
rocy/1apCcTBEHHOI0 00pa30BaTEeNIbHOTO CTaHIapPTa CPEIHEro OOLIero 00pa30BaHUA»;

— npuka3za Munnpocsenieaust ot 18.05.2023 Ne 371 «O6 yrBepxkaeHun (heaepanbHOM
00pa30BaTeNbHOM MPOrpaMMbI CPEHEr0 00IIero 00pa3oBaHUsY;

— npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsnka
OpraHM3allii M  OCYIIECTBJICHHS 00pa30BaTeIbHOW JEATEIBHOCTH IO  OCHOBHBIM
001meo0pa3oBaTeNIbHBIM — IpOrpaMMaM  — 00pa3oBaTEeNbHBIM MPOrpaMMaM  Ha4YaJlbHOTO
00111er0, OCHOBHOTO OOIIIETO M CPEIHEro O0IIero 00pa3oBaHUsI;

— Konuenmnuu npenogaBanust yueOHOro npeamMera « XuMus»;

— Konnenmuu skonoruueckoro o0pa3zoBaHus B ccTeMe O0IIero 00pa3oBaHus;

— KoMI1eKCHBIM JIaHOM MEPOTIPUSATHI 1O NOBBIIIEHUIO KaYeCTBA MaTEMaTHUECKOIO U
€CTECTBEHHO-HaYyYHOTr0 oOpa3oBaHus Ha niepuo 1o 2030 roaa;

— CII 2.4.2.4283-26 «CaHuTapHO-3MUIEMUOJIOTUYECKUE TPEOOBAaHUS K OpPraHU3alUIM
BOCHHUTaHUS W  OOy4YeHHUs, OTAbIXa U  O3JOPOBJICHHUS JETe U  MOJOJCKI»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM ITIABHOIO caHUTapHOro Bpaya ot 02.06.2026 Ne 19;

— CanlluH 1.2.3685-21 «['urueHnueckrue HOPMATUBBI U TpeOOBaHMUS K OOECIICUCHUIO
O6esonmacHocT ® (WiaM) O€3BpEIHOCTH JUIS 4YelOBeKa (PAKTOPOB Cpeabl OOUTaHUS,
YTBEPKJICHHBIX IOCTAHOBIIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2.

—  IIpuxaza Munnpocseuienust Poccun ot 10.11.2025 N 808 "O BHeceHHM U3MEHEHUI
B HEKOTOpbIE MpHKa3bl MuHucTepcTBa npocpemieHus: Poccuiickoit @enepariuu, Kacaroumecs
(benepanbHBIX 00pa30BATENBHBIX MPOTPaMM HAYaJILHOTO OOIIEro 00pa3oBaHMs, OCHOBHOTO
o01mero oOpa3oBaHus U CpeIHEro odmiero oopasoBanus";

— [Ipukaza MunucrepcrtBa npocsemienusi Poccuiickoit denepaunun ot 8 OKTAOps
2025 1. Ne 729 “O BHeceHMM U3MEHEHUH B HEKOTOpblE NpHKa3bl MHHHCTEpCTBA
npocBemeHust Poccuiickort ®epepanmu, Kacarommecs (eaepantbHbIX 00pa3oBaTEIbHBIX
IIporpaMM HadajbHOIO 00Iero oOpa3oBaHMs, OCHOBHOTO O0ILEro oOpa3oBaHUs U CPEIHETO
oO1ero oopazoBaHus’”;

—  Ilpuxaza Munuctepcrsa npocsenienust Poccuniickont @enepanyu ot 18.06.2025 Ne
467 "O BHeceHUM MU3MEHEHHI B HEKOTOpbIe NMpuKa3bl MUHHCTEPCTBA 00pa30BaHUS U HAYKU
Poccuiickoii ®@enepauun u  MuHucrtepcTtBa mpocselieHus Poccuiickon  denepanun,
Kacaromuecs: QefepanbHbIX I'OCYyIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111ero, OCHOBHOTO OOIIIETO U CpeIHero oopa3oBaHus'.

OcCHOBY MOJXOAOB K pa3padOTKe MPOrpaMMbl [0 XUMHUH, K ONpEAENECHUI0 O0IIeH
CTpaTeruu OOY4YeHHs, BOCIMTAHHS M PAa3BUTUSA OOYYaIOLUIMXCS CpEICTBAMHM Y4eOHOIO
npenMera «Xumus» s 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABHJIM KOHIIENTYaJIbHbIE
nonoxerans ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJNEH, COIEp)KaHHs, pe3yJIbTaToB
oOyueHust ¥ TpeOOBaHUI K YPOBHIO OJITOTOBKU BBIMTYCKHHUKOB.



Xumuueckoe 00pa3oBaHUE, MOJIy4aeMoe BBITYCKHUKAMHU 0011e00pa3oBaTeIbHOM
OpraHu3aliM, SBISAETCA HEOThEMJIEMOW 4YacThl0 HX OOpa30BaHHOCTH U CIYKHUT
3aBEpIIAIONIMM 3TallOM PEAIN3alUU Ha COOTBETCTBYIOIIEM O0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPHUCYIIUX LEIOCTHOM CHUCTEeME XHMHUYecKoro obOpazoBaHus. KiroueBble
LIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB IPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHHS U 00IIeH
KyJIbTYpbl UEJIOBEKa, a TaKXKe HKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U MPHUPOIHON cpene. Peamusyercss xumuueckoe oOpa3oBaHue OOydarOMIMXCs Ha
YpPOBHE CpenHero ooOmero oOpa3oBaHHMS CpeACTBaMU ydeOHoro mpeamera "Xumus",
COJIEp’)KaHUE M IOCTPOCHHE KOTOPOrO OINpEZAeNeHbl B IpOrpaMMe I0 XHMHUU C YYETOM
crneun(uKd HayKd XHMHUH, €€ 3HaueHHs B MO3HAHUU MPUPOJAbI U B MaT€pPUAIBHON >KU3HU
00IIIeCTBa, a TAKXKE C YUETOM OOIIUX eI ¥ MPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero oouero oopasosanus B Poccuiickoit deneparyu.

ITpu dopmupoBannu coxepkaHus npeaMeTa «XUMHS» YITEHBI CICIYIOIIUE MOJI0XKEHUS O
crenu(uKe U 3HAYCHUU HAyKU XUMUHU.

XuUMHA KakK D3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT oco0yro pojib B
COBPEMEHHOW IMBWIM3ALMK, B CO3JaHMM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPbI, BHOCHUT
CBOM BKJIaJl B (GOPMUPOBAHKE PALMOHATBHOTO HAYYHOTO MBILIUIEHUS, B CO3/IaHUE 1IETIOCTHOTO
IIPEJCTABICHUA 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE HPUPOIbl U 4YEJIOBEKa, KOTOpPOE
(bopmupyeTcss B XUMHUH HAa OCHOBE TIOHUMaHHUS BEIIECTBEHHOTI'O COCTaBa OKPY’KAIOILIETO0 MUPA,
OCO3HAHUS B3aMMOCBSA3M MEKIY CTPOCHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMU
00JIacTSIMH TPUMEHEHHUS.

CoBpeMeHHass XMMHUs KaK HayKa CO3MJATENbHAs, KaK HAyKa BBICOKMX TEXHOJIOIMH
HalpaBJicHA Ha pEUIeHHE II00ATbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, SHEPreTUUECKON, MUILEBOM, IKOJIOTNYECKON OE30MaCHOCTH U OXpaHbl 3/10POBbSL.
TecHo B3auMMOZENCTBYS ¢ JPYITMMU €CTECTBEHHBIMU HayKaMU, XUMHUS CTajda HEOThEMJIEMOU
YacThI0 MUPOBOH KyJIBTYphl, HEOOXOAUMBIM YCIOBUEM YCIIELIHOTO TPY/AA U KU3HU KaXKJOr0
4jieHa o0IecTBa.

B cooTtBeTcTBUUM ¢ OOLIMMM LENSIMU U MPUHIMIIAMU CPEIHEro 00Iero oopa3oBaHUs
cogepkanne mpeamera «Xumus» (10-11-e ximaccel, 0a30BBIi  ypOBEHb H3y4YCHHS)
OPUEHTUPOBAHO NPEUMYLIECTBEHHO Ha OOILEKYJIbTYPHYIO HOJArOTOBKY OOYyYaroIIuXcs,
HEOOXOOUMYI0 MM JUIsl BbIpAOOTKM MHMPOBO33PEHUECKHX OPUEHTHPOB, YCIEIIHOTO
BKJIIOYEHUSI B KU3Hb COLMYMa, NMPOJODKEHUS O0pa3oBaHMs B Pa3IMUHBIX 00JIACTSX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraisroliuMu peaMera «XuMus» SBI0TCsA 6a3oBble Kypehl — «Opranundeckas

xumus» U «OOmas U HeopraHudeckass XUMUS», OCHOBHBIM KOMIIOHEHTOM COZEpKaHHs
KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 110 HEOPraHUYECKOW XUMHH (C
BKJIFOUEHUEM 3HAHUI M3 0OIIel XMMUU) U OpraHuyeckoil xumuu. PopMUPOBAHHUE JAHHON
CHCTEMbI 3HaHUH NPH U3YUYEHUH TpeaMeTa 00ecriednBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.
CrpykTypa conepxkaHust KypcoB — «Opranudeckas xuMus» u «OOImas ¥ HeopraHudeckas
XUMUS» CPOpMUpOBaHAa B IpOrpaMMe IO XHMHUHM Ha OCHOBE CHCTEMHOTO I0AX0/a K
U3yYeHHUI0 y4yeOHOro Marepuana M oOyCJIOBJIEHAa HCTOPHUUYECKHM OOOCHOBAHHBIM Pa3BUTHEM
3HaHUH Ha OMNpEAENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOW XUMUU
BEIIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPHUH CTPOEHHSI OpPraHMYECKUX
COECIUHEHMM, a TaKXXE Ha YpOBHE CTEPEOXMMHYECKMX U DJIEKTPOHHBIX IPEICTaBICHHUH O
cTpoeHuH BemlecTB. CBeneHNs 00 M3ydyaeMbIX B Kypce BEILECTBaxX JAIOTCS B Pa3BUTUU — OT
YTJIEBOIOPOJIOB 10 CIOXKHBIX OMOJOrMYECKH aKTHUBHBIX coelMHeHUH. B Kkypce oprannyeckoi
XUMHH TIOJIY4aroT pa3BUTHE cHOpMHpPOBAHHBIE HA YPOBHE OCHOBHOIO 001Iero oOpa3zoBaHUs
NepBOHAYAJIbHBIE TPEACTABICHUS O XUMHUYECKOW CBS3HM, KIACCH()MKALMOHHBIX IMPH3HAKaX
BEIIECTB, 3aBUCMOCTU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHYECKOI peakluu.



B nmpenmere «Xumus» 6a30BOro ypoBHsI pacCMaTpUBACTCSA 3YUYEHHBIN Ha YPOBHE OCHOBHOTO
o0mero oOpa3oBaHMs TEOPETUUECKUN MaTepral U (PaKTOJOTHYECKHE CBEACHHS O BEIIECTBAX
U XUMHYECKOHN peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHu4ecKas XUMUSD)
00y4aroIuMcs MPeI0CTaBISIeTCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE MEPUOJUUECKOr0 3aKOHa
C OOIIETECOPETHYECKUX M METOJOJIOTUYECKUX TMO3UIHUH, TIyOXKe TIOHSATh HCTOPHUYECKOE
n3MeHeHue (YHKIMH JTOro 3akoHa — OT oOoOmaromeid 10 OOBSACHAIOIMICH |
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAX, HX COCTaBe, CTPOCHUH,
CBOWCTBaX W TIPUMCHEHHH, a TaKKe O XUMHUYECKUX PEaKIUsAX, HX CYIIHOCTH U
3aKOHOMEPHOCTSIX NMPOTEeKaHHs jAomnoiHseTcs B Kypcax 10-x u 11-x KilaccoB ajieMeHTaMu
COJIEpKaHUsl, UMEIONIUMH KYJIBTYPOJIOTHYECKHA W TPUKIATHOW XapakTep. OTH 3HAHHS
CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJib
B MO3HABATEIbHONW W MPAKTHYECKOW ACSITENLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO
YBa)XEHHUSA K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX MPHIOKEHUNH XUMUH,
MMOMOTAIOT BBIMMYCKHUKY OpPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iieMax, CBI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh HH(OPMALIUIO U IPUMEHSTH €€
JUIS  TIOTIOJIHEHUS 3HAHWM, PENICHUS WHTCIUICKTYAIbHBIX M OKCIEPUMEHTATbHBIX
HCCIIeIOBATeNIbCKUX 3a7lady. B 1enoM conepikanue ydyeOHOro mpenMera «XUMHUS» JaHHOTO
YPOBHS M3yYeHUs OPUCHTHPOBAHO HA (JOPMUPOBAHUE Y OOYHYAIOMINXCS MUPOBO33PEHUECKOM
OCHOBBI 1711 TOHMMaHusi (UIOCOPCKUX UAEH, TaKUX Kak: MaTepHallbHOE €IWHCTBO
HEOPTaHMYECKOTO U OPraHUIECKOT0 MHPa, 00YCIIOBJICHHOCTh CBOHCTB BEUIECTB UX COCTABOM
U CTPOEHHUEM, IO3HABAEMOCTh MPHUPOAHBIX SBICHHM MyTEM SKCIEPUMEHTa M pPEIICHUS
MIPOTUBOPEUYNI MEXy HOBBIMH (paKTaMU U TCOPSTHUECKUMHU IMPEANIOCHUIKAMHU, OCO3HAHUE
POl XUMHUHU B PEIICHUH DSKOJIOTHYECKHX MpoljeM, a Takke mpodiemM cOepexeHus
HEPrEeTHUECKHUX PECYpPCOB, CHIPhSI, CO3aHMS HOBBIX TEXHOJIOTHIA U MAaTEPHAJIOB.

B mnnane pemienus 3aiad BOCIUTAHUS, PA3BUTHUA U COLMATU3ALUU OOy4YaIOUIUXCS
MPUHSTHIE TIPOTPAaMMOM 10 XUMHH TIOJXOJbI K OINPEACICHUIO COMCPIKAHUS U TOCTPOCHUS
mpeaMera IpeaycMaTpuBaloT (OPMHUPOBAHHE Y OOYYAIOIIUXCS YHUBEPCAIBHBIX YUEOHBIX
NCHCTBHIA, MMEIONMX 0a30BO€ 3HAUCHHWE IS PA3IMYHBIX BUIOB JCATCIBLHOCTH: PEIICHUS
npo0JjieM, TIOMCKa, aHaIM3a U 00pabOTKM MH(POPMAIMK, HEOOXOIUMBIX ISl MPUOOPETCHUS
OTIBITa TIPAKTHYECKON M HMCCIIEIOBATEIIBCKOW JICATEIHbHOCTH, 3aHUMAIONIEH BaKHOE MECTO B
MO3HAHUH XUMUH.

B mpakTtuke nperogaBaHusi XUMUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
TaKk U Ha ypPOBHE CpEAHEro oO0mero oOpa3oBaHUs, MPHU OIMpPEIEICHUH COJIEp:KaTeIbHON
XapaKTePUCTHKU TIeJIed M3YYCHHS MPEAMETa HAIMPABICHUEM IEPBOCTCIICHHOW 3HAYMMOCTH
TPaAWLIMOHHO TpHU3HaeTcs (QOpPMHUPOBAHUE OCHOB XHMHUYECKOM HayKd Kak o0iactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYCCKON IEATSIBHOCTH YeJOBeKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOM KynbTypbl. C METOJWYECKOW TOUYKH 3pEHUS TaKOW TMOJIXOA K
OTIpEICTICHUIO TIeJIel U3YYCHHUS TIPEeIMETa SBJISICTCS BIIOJTHE OTIPABIaHHBIM.

['maBHBIMM [ETSIMU HM3y4YeHHUS TMpeaMeTa «XUMHUS» YpOBHE CpEIHEro OOIIero
oOpa3oBaHMsI Ha 0a30BOM YpOBHE SIBJISIOTCS:

— dbopMUpOBaHHE CHUCTEMbl XMMHYECKHMX 3HAHHM KaKk BaKHEHIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOH KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KITFOYEBBIC ITOHSTHS,
(yHIaMEHTAJIBHBIC 3aKOHBI W TCOPHH XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE |
MOHMMAaHUE CYIIHOCTH JIOCTYNHBIX OOOOHICHHI  MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHUE C HCTOPUEH UX Pa3BUTHS U CTAHOBJICHHS,

— (dbopMUpOBaHNE U Pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJIAX MO3HAHUS BEIIECTB
U XHUMHYECKUX PEaKIud, HEOOXOAWMBIX I MPHOOPETEHUS yYMECHUW OPHUEHTHPOBATHCS B
MHUpE BEIIECTB W XMUMHUYECKHUX SIBJICHHM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUECKOH U
MMOBCEIHEBHOM KU3HU;



— pa3BUTHE YMEHMHA M CIIOCOOOB JESITEIbHOCTH, CBA3aHHBIX C HAOJIOJACHUEM U
00BSACHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM TIPaBUII OE30IaCHOTO OOpaIeHUS
C BEILIECTBAMU.

Copep:xarenpHasi XapakTepUCTUKA LIeJe U 3a/1ad U3y4eHHs MpeaMeTa B MPOrpaMme
M0 XWMHH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B
cucteMe cpeaHero odmero obpaszoBanusi. CerogHsi B MpernojaBaHUM XUMHU B OoJblIeH
CTENIEHH OTAAETCS NPEANOYTEHHE MPAKTHUYECKOM KOMIIOHEHTE COAEp)KaHUs OOydeHHS,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIIYCKHHUKA 00I1€00pa3oBaTEIbHON OpraHU3aIuiy,
BJIJICIONIETO HEe HAOOPOM 3HAHUH, a (PYHKIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHHUSIMH aKTHUBHOTO TOJYYEHHs] 3HAHUM M NPUMEHEHUS MX B PEAIbHON >KU3HH IS
pelIeHHs MPAKTUYECKHX 3a/1a4.

B cB3u ¢ 3TUM npu u3ydeHUU MpeAMeTa «XUMHS» JIOMUHHUPYIOIIEe 3HaYeHHE
npuoOpeTaroT TaKKe LENU U 33]1a4u, KakK:

— ajanranusi OO0y4arouMxcs K YCJIOBHMSIM JUHAMHYHO pPa3BUBAIOIIETOCS MUDA,
(dbopMHpOBaHHE HMHTEIUIEKTYaJbHO pAa3BUTOH JUYHOCTH, TOTOBOW K €aMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX pEIHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BENICCTBAMH U UX IPUMEHCHHUEM;

— dbopMupoBaHHUe y OOY4arOUIMXCs KIFOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
MMEIOIIMX YHHBEpPCAIIbHOE 3HAYCHHE IS Pa3IMYHBIX BHJIOB JEATEIBHOCTH: pELICHUS
npo0JjieM, TIOWCKa, aHaM3a U 00pabOTKM MH(POPMAIMH, HEOOXOIUMBIX ISl MPUOOPETCHUS
OTBITA JIEATEIBHOCTH, KOTOpasi 3aHMMAET BAKHOE MECTO B TMO3HAHUHM XMMHUH, a TAKXKe IS
OLICHKH C TIO3UIUNA DKOJOTUYECKOM O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XMMHAYECKHX TPOLIECCOB HA OPTaHU3M YeJIOBeKa U IPUPOAHYIO Cpeay;

— pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYyadbHBIX M  TBOPYECKUX
CIOCOOHOCTEH 00YUYaIOUIMXCS: CIIOCOOHOCTH CaMOCTOSITEIEHO MPHOOPETaTh HOBBIE 3HAHHUS
M0 XUMHUU B COOTBETCTBHH C KH3HEHHBIMU MOTPEOHOCTSMHU, HCIOJIB30BaTh COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU IS TIOMCKAa M aHaju3a y4eOHOW W HayYHO-TIOMYJISIPHOM
nH(pOPMaLIUU XUMUYECKOTO COCPIKAHUS;

— dbopMHupoBaHHE W pPa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHHSI, HAOMIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXO/IMMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH U IPOBEICHUN XUMHUYECKOTO IKCIICPUMEHTA;
— BOCIIUTAHHE y OOyYaromuxcs YOeKIEHHOCTH B T'YMaHHCTUYECKOM HaIpaBICHHOCTH
XMMHW, €€ BAXHOW pOJM B pEIICHHUH TJOOAIBHBIX MPOOJIEM  PpaIOHAIBEHOTO
MPUPOIONONB30BAHUS, TTOMOJHEHUS SHEPTETUUECKUX PECYpPCOB M COXPAHEHHS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS K IMPHPOJAE U CBOEMY
3I0pOBBIO, a TaKkKe MPHOOPETEeHHUs] OIMbITa HCHOJIb30BAHUS IMOJYYCHHBIX 3HAHWM s
MIPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHOM miaHe cpenHero oomero obpazoBaHMs Y4eOHbIM mpenMeT «XuMHsD»,
M3y4aeMblil Ha 6a30BOM YPOBHE, SIBIISIETCS 00s13aTENIbHBIM Y4€OHBIM NPEAMETOM.

OOmiee 4MciIO 4YacoB, OTBEIEHHBIX JII M3YUYEHUS XUMHM, Ha 0a30BOM YpPOBHE CpEIHEro
oOuiero o6pa3oBanus coctasiser 68 yacos: B 10-M kiacce — 34 yaca (1 gac B Hegento), B 11-
M KkJacce — 34 yaca (1 gac B Hezenio).

Pabowas mporpamMma OpHEHTHpOBaHAa Ha IENIEBBIE MPHOPHUTETHI, CPOPMYIHPOBAHHBIC B
(benepanpHON pabouel mporpaMme BOCIIUTAaHUA U B paboueii mporpamme Bocriutanusi MBOY
«Capamunckas COILD»

Jns  peanW3andy  TPOTPAMMBI  HCHONB3YIOTCS  YUEOHWKH, JIOMYIICHHBIE K
WCMONB30BAHUIO TPU  pealn3ali  UMEIOMIMX  TOCYAApCTBEHHYIO  aKKPEIUTAIHIO
o0pa3oBaTeNbHBIX MPOrPaMM Ha4daJbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETO OOIIero
00pa3oBaHUs OpraHu3alUsIMH, OCYILECTBIISIOUIUMHU 00pazoBaTeIbHYIO
JEeATeIIbHOCTh, TpruKkazoM MunnpocsenieHus ot 22.06.2026 Ne 436:



Xumus, 10 xnace/ I'abpuensu O.C., «U3narensctBo JJPODAY
Xumws, 11 xknace/ I'abpuensa O.C., «M3gatensctBo JJPODAY

DNeKTpOHHBIE 00pa30BaTEeNbHBIE PECYPCHI, MOMYIICHHBIE K HCIIOJIb30BAHHUIO MPHU
peanu3alud HMMEIONUX TOCYAApCTBEHHYIO aKKPEIUTAIMI0 OOpa30BaTENIbHBIX IPOrpamMm
HAYaJLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero o0pa3oBaHUS MPUKA3ZOM
Munnpocenienust ot 23.07.2025 Ne 551:
Xumus 10 knace. bubanoreka IIOK
Xumus 11 knace. bubnmorexa [JOK

IInanupyemblie pe3yIbTaThl 0OCBOEHUS Y4eOHOT0 MpeIMeTa

JINYHOCTHBIE Pe3yJabTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3ylbTaTaM OCBOCHHUS OO0YYarOIIUMHUCS
nporpaMMm  cpefHero  oOmero  oOpa3oBaHHs — (JIMYHOCTHBIM,  METANpeIMETHBIM U
npeaMeTHbIM). HayuHo-MeToin4yeckoil OCHOBOM Ui pa3paboTKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHS MPOTPAMM CPEIHEro OOIIeT0 0O0pa3oBaHUs SIBISICTCS CUCTEMHO-ACSITEIbHOCTHBIN
MOIXO/I.

B CcOOTBEeTCTBUU C CHUCTEMHO-ICATEIIBHOCTHBIM TIOJXOAOM B CTPYKType JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHUA NpeameTa «XUMHs» Ha YpOBHE CpeaHero oldmiero oOpa3oBaHUS
BBIJICJICHBI CIIEIYIOLINE COCTABIISIOIINE:

— OCO3HaHUE O0YYaAIOLIUMUCS POCCUICKON I'paKAaHCKOW MACHTUYHOCTU — FOTOBHOCTH
K CAaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPEIEIICHUIO;

— HaJIMYUe MOTUBALMU K 00YYEHHIO;

— [[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAAULIUK 6a30BOM HAYKH XUMUMU;

— FOTOBHOCTh W  CIOCOOHOCTh  OOYyYalOIIMUXCS  PYKOBOJICTBOBATHCSI B CBOCH
NEeSTeNIbHOCTH 1I€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAaMH, MNPUCYIIMMHU [EIOCTHOW CHUCTEME
XUMHUYECKOTro 00pa3oBaHusl;

— HAJIMYUE MPABOCO3HAHUS SKOJOTUYECKOM KYIbTYPhl U CHOCOOHOCTH CTaBHUThH LIETH U
CTPOUTH KU3HCHHBIC IIJIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MMpeaMera «XHUMHs» JOCTUTAIOTCS B €IMHCTBE
y49eOHOM ¢ BOCHHUTATEIBHOW JCATCIILHOCTH B COOTBETCTBHM C TYMaHUCTHYCCKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH M HJ€aJaMH POCCHIICKOTO
TPaXTaHCKOTO O0IIecTBa, MPUHATHIMH B OOIECTBE HOPMaMU W IPaBWJIAMH TIOBEICHUS,
CHOCOOCTBYIOLIMMH  MPOIECCAaM  CaMOIIO3HAHUS, CaMOPa3BUTUSA H  HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU O0yYaIOLIUXCA.

JIM4uHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaXarT C(HOPMUPOBAHHOCTH
OTbITa TIO3HABATEIBHOW W TPAKTUYECKOH MEATETBHOCTH OOYYAIOUIMXCS IO pealn3alnuu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

— OCO3HaHUsl OOYYalOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH,
YBaXXCHHSI K 3aKOHY U TIPABOIIOPSIIIKY;

— MIPEJICTABJICHHS O COIMAIbHBIX HOPMAaX W MpaBWJIaX MEXINYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIEATCIHHOCTH TPH CO3JMaHUU YYEOHBIX
MPOEKTOB, PEIICHUU Y4YeOHBIX M TO3HABATENBHBIX 337a4, BBIMIOJIHEHUN XHUMHUYECKUX
IKCIIEPUMCHTOB;

— CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI
JPYTHUX TIPY aHAJIA3€ Pa3IMYHBIX BUIOB YICOHOU JEATCIIEHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:



— LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIECAMIO OTEUYECTBEHHOU
XUMUH;

— YBa)KCHHS K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTHUUYECKOTO MPUMEHECHHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTH)KCHHS HAYKH €CTh PE3YJIbTaT JJIMTEIbHBIX HAOIIOCHUH,
KpPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

— WHTEpECa W II03HABATEIbHBIX MOTHBOB B IOJYYEHHHW W IIOCJICAYIOIIEM aHaJlu3e
nH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

— CIIOCOOHOCTH OIIEHHWBATh CUTYyallud, CBSI3aHHBIC C XUMUYECKHMH SIBJICHHSIMH, H
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

— TOTOBHOCTH OLICHUBAaTh CBOE MOBEJCHUE M IMOCTYNKU CBOMX TOBAPHILEH C MO3UIUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUMA ITHUX TIOCTYIKOB;

4) popMupoBaHus KYJbTYPbl 310POBb:

— MMOHUMaHUs IIEHHOCTEH 370pOBOTO M 0E€30MacHOro oopasza XKU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPU3HYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

— coOJTr0IeHUs TpaBMIT 0€30MMaCHOT0 OOpaIIeHHS C BEIIeCTBAMH B OBITY, IIOBCETHEBHOM
KU3HU U B TPYIOBOM JESATEIHHOCTH;

— MOHUMaHUs IIEHHOCTH IPaBUJ HMHIWBHAYAJIbHOTO M KOJUIGKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIFOCH;

— OCO3HAHUs MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS ATKOTOJIA,
HapKOTUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

— KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIBCKOW JEATETbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

— YCTAaHOBKM Ha AKTHBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3a7ad COLUAIBHOMN
HaIlpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, KOJIbI);

— MHTEepeca K MPaKTUICCKOMY U3YYCHHUIO MPOQECCHii pa3TMIHOTO POja, B TOM YHCIIC HA
OCHOBE NMPUMEHEHHS NPEIMETHBIX 3HAHUH 110 XUMHH,

— YBaKEHUS K TPYAY, JIOJSM TPYJa U pe3yJibTataM TPYI0BOH JESITEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBUIYaJbHOW TPAeKTOPUU OOpa30OBaHMS,
Oyaymieii mpodeccurt W peanu3alud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C  YYE€TOM
JIMYHOCTHBIX HHTEPECOB, CITOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPeOHOCTEl 00111ecTBa;

6) 7K0JI0rM4ecKOro BOCIIMTAHMS:

— SKOJIOTMYECKU  IIeIeCO00pa3HOr0  OTHONICHHS K MOpUpojie, KaKk HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIe;

— MOHMMAHUSA  TJ00AJIBHOTO  XapakTepa OJKOJOTWYECKUX  MpoOJeM,  BIUSHUA
SKOHOMHUYECKUX MPOIIECCOB HAa COCTOSTHUE TIPUPOTHON U COIUATBHOM CpPEIbI;

— OCO3HaHUsI HEOOXOIMMOCTH WCIIONb30BAHUS JOCTIDKEHUN XUMHUU JUIS PEHICHUS
BOIIPOCOB PAIlMOHAIBHOTO MPUPOIOTIOIH30BAHNS;

— AKTUBHOTO HENPUITHS JACUCTBUM, NPHUHOCAIIMX BPEA OKpYXaroUed ITPUPOTHOU
cpene, YMEHHS TPOTHO3UPOBATH  HEOJATONMPHUATHBIE  SKOJOTMYECKHE  TOCIIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U TPEAOTBpAIIATh UX;

— HaJU4Msl Pa3BUTOTO HKOJOTUYECKOTIO MBILUICHUS, SIKOJOTUYECKON KYJbTYpPbl, OIbITa
NESATETPHOCTH SKOJIOTMYECKOW HAMpaBJIEHHOCTH, YMEHHS PYKOBOACTBOBAaThCSA HWMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAJIBHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSTH HICOJIOTHU XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:



— c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

— MOHMMAHUS CTeNU(DUKN XUMHHM KaK HAayKd, OCO3HAHHS €€ POl B (HOpMHpOBAHHUH
palMOHAIPHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IEJOCTHOTO IMPEACTABICHHUS 00
OKpYKaroIIeM MUPE KaK O €IUHCTBE MPUPOJBI U YEIIOBEKA, B TIO3HAHUH MPHUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MpooJIeM COXpaHEHHUs MMPUPOTHOTO PAaBHOBECHS,

— yOeXKJICHHOCTH B 0COOOH 3HAYMMOCTH XUMHUU JJII COBPEMEHHOH IMBWIN3AINU: B €€

T'YMaHUCTHYECKOW HAIPaBJICHHOCTH W BaYKHOW POJIM B CO3/IJaHWM HOBOW 0a3bl MaTepUaTIbHOM

KyJIbTYPbl, PEUICHUH TJIO0AIBHBIX TMPOOJIEM YCTOWYMBOTO pPAa3BUTHUS YEIOBEYECTBA —

CBIPbECBOM, HSHEPreTHUECKOM, IHINEBOM W OKOJOTUYECKOW OE€30MacHOCTH, B PAa3BUTHH

MEIUIMHBI, 00SCTICUEHUH YCIOBUN YCIICITHOTO TPYyJa M SKOJOTHYECKH KOM(OPTHOHN KU3HU

Ka)KJIOro 4ieHa OOIIecTBa;

— €CTECTBCHHO-HAYYHOH T'PAaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJIOB TIO3HAHMS,

HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHHS

JUIS aHaIM3a W OOBSCHEHHS SIBJICHUH OKPYKAIOMIEr0 MHUpPAa U IMPOUCXOIANUX B HEM

W3MEHEHUH, YMEHHS JellaTh OOOCHOBAaHHBIC 3aKIIFOYCHHS HAa OCHOBE HAay4YHBIX (DaKTOB H

UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYSHHS IOCTOBEPHBIX BHIBOIOB;

— CIIOCOOHOCTH CaMOCTOATEILHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS YISl PEIICHUS

po0JieM B peasibHBIX )KHU3HECHHBIX CUTYAIIHSIX;

— WHTEpeca K MO3HAHUIO M MCCIICIOBATEIBCKON ACATEIHbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K

AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHM N0 XHMHUU B COOTBETCTBUU C JKU3HEHHBIMU

MOTPEOHOCTSIMU;

— MHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iuuHbIX cdepax mnpodheccuoHaIbHOM

JIEATEIILHOCTH.

MeranpeaMeTHbie pe3yJibTaThl

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS YIeOHOTO MpeaMeTa « XMMUS Ha YPOBHE CPEIHETO

o01mero o0pa3oBaHus BKIFOYAIOT:

— 3HAYUMBIC JUTsI (JOPMUPOBAHUS MUPOBO33PCHHS O0YUYAIONTNXCS MEKIUCIIUILTNHAPHEIC

(MexIpeIMeTHBIE) OOIIeHAYYHbIE MOHSATHUS, OTPAXKAIOUIUE 1IETOCTHOCTh HAYYHON KapTHUHBI

MHUpa U crienu(UKy METOJOB MMO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBCHHBIX HayKax (Marepwus,

BEIIIECTBO, DHEPrus, SIBICHHUE, MPOIECC, CUCTEeMa, HAay4YHbIH (DaKT, MPHUHIIUII, THIIOTE3a,

3aKOHOMEPHOCTbh, 3aKOH, TCOPHS, MUCCIEIOBaHNE, HAOIOICHNE, U3MEPEHHE, SKCIICPUMEHT U

ap.);

— VHUBEpCaJIbHbIC y4eOHbIE  JeHCcTBUS  (IIO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

perynstuBHble), oOecneunBatonye (opmupoBaHue (GYHKIMOHAIBHOW TPAMOTHOCTH U

COIMATHLHON KOMIICTCHIIMH 00YJarOIINXCS;

— CIIOCOOHOCTh  OOYYAlOUIMXCS HWCIONB30BaTh OCBOEHHBIE MEXIUCIUIIMHAPHEIE,

MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC YUeOHBIC NEHCTBUS B IO3HABATCIIBHON U

COLIMaTbHON MPAKTHKE.

MeTtanpeMeTHbIE  pe3yJIbTaThl  OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU  YICOHBIMU

MO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYIATUBHBIMU J1EHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUIMM:

1) 6a30Bble JJOrHYECKHE AeHCTBUSA:

— CaMOCTOSITeNILHO (POPMYITUPOBATh M aKTYaJIM3UPOBAThH MPOOJIEMYy, BCECTOPOHHE ee

paccMaTpuBarth;

— OTIPEIETIATh LIETN NEeSATEIIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKCHUS,

COOTHOCHTH Pe3yJIbTaThl ICITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;



— HCIOJIb30BaTh IIPU OCBOEHUM 3HAHWI MPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKM TIOHATUA M YCTAHABIMBAaThb HX B3aMMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS IJIs1 00BSICHEHHS OTJCIBHBIX (PAKTOB U SBJICHHIA;

— BbIOMPATh OCHOBaHMSA M KPUTEPUM JJs KIACCU(UKALMKM BEIIECTB M XUMHUYECKUX
peaKuuii;

— YCTaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBSI3U MEXKy U3y4acMbIMU SIBICHUAMU;

— CTPOUTH JIOTMUECKHE PACCYKIEHUS (MHAYKTUBHBIE, AEIYKTUBHBIE, 10 AHAJOTHUM),
BBIABJIATH  3aKOHOMEPDHOCTHM M INIPOTHBOPEYHS B PAacCMaTpUBACMbIX  SIBICHMSX,
(opMyIHPOBATH BBIBOABI M 3aKIIIOYCHHUS;

— IPUMEHATh B IIPOLECCE II03HAHUSA MCIOJIb3yEMblE B XHMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOAENM, IPEOOPA30OBBIBATH MOJEIbHBIE IPEACTABICHUS — XHMUYECKUI 3HAK
(cuMBOJI) 3J€MEHTa, XUMHYecKas (opMyia, ypaBHEHHE XHMHUYECKOH peakuud — Ipu
pemieHH Y4eOHBIX IIO3HABATENIBHBIX W MPAKTHYECKUX 3a/ad, NPUMEHATh Ha3BaHHBIC
MOJIEIbHBIC MTPEICTABICHNS U1l BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEILIECTB U
XUMHUYECKUX PEAKIIU;

2) 6a3oBbIe HCCIeN0BATEIbCKHE IeHCTBHS:

— BJIaIETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEaKLU;
— (dbopMynaMpoBaTh LENM M 3aJaud HUCCIEI0BaHMs, HUCIOJIb30BaTh IOCTABJIEHHBIE U
CaMOCTOSITENIFHO C(OPMYIMPOBAHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA TIO3HAHUS U
OCHOBBI Ui (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE NPAaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

— BJIAJICTh HAaBBIKAMHU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS M NPOBEACHUS YYEHHUYECKUX
9KCIIEPUMEHTOB, COBEpIICHCTBOBAaTH yYMEHHUs HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJIHO MPOrHO3UPOBATh €ro pe3yibTar, (GOopMyIHpoBaTh OOOOLIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JIOCTOBEPHOCTU PE3YyJbTAaTOB MCCIEA0BAaHUS, COCTaBIATH OOOCHOBAHHBIM
OTYET O IPOJIETaHHOM padoTe;

— IPUOOpPETaTh OMBIT YYEHUUECKON HCCIIEN0BATENbCKON M IPOEKTHOM NeATeIbHOCTH,
IPOSIBJISATE CHOCOOHOCTh M T'OTOBHOCTH K CaMOCTOSTEIbHOMY IOMCKY METOJOB pPELICHUs
MIPaKTUYECKUX 3a/]a4, IPUMEHEHUIO Pa3IMUHbIX METOJ0OB ITI03HAHUS;

3) pa6ora ¢ nngopmanmeii:

— OPHEHTUPOBATHCA B PANIMYHBIX HMCTOYHUKAX HH(pOpManuu (Hay4IHO-TIOMYIISpHAs
JUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIPAaBOYHbIE I10COOMS, pPECYpChl HHTEpHETA),
aHATM3UPOBaTh HMHMOPMAIMIO PA3IMYHBIX BHUIOB M (OPM TPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JI0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTD;

— (GbopMyIHpOBaTH 3aMPOCHl U MPUMEHSATH Pa3IMYHBIE METOJBI MPHU TIOUCKE B O0TOOpE
uHpopMaluu, He0OXOUMOH [T BBIMOIHEHUS Y4eOHbIX 3a]]au ONPeIeIEHHOTO THIIA;

— puoOpeTaTh OIIBIT UCIOJIb30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3JINYHBIX IIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (OpMYy NpeacTaBiIeHUs HHpOpManuu
(cxemsl, rpad UKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JIP.);

— UCIIOJIb30BaTh HAay4YHBIH S3bIK B KadyeCTBE CpeICcTBAa HpuU padoTe ¢ XUMHUYECKOU
uHpOpMaLuel: MPUMEHSITh MEXIpeaMeTHble ((pu3nyeckue M MaTeMaTHYeCKUe) 3HaKU U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPHI, HOMEHKIIATYPY;

— HCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISIAHOCTH.
OgnajeHne yHMBePCAJIbHBIMA KOMMYHHMKATUBHBIMH A€l CTBUSIMM:

— 3aJlaBaTh BOMPOCHl IO CYILECTBY OOCYXJaeMOH TeMbl B XOAE JUAJIOra W/WiIH
JMCKYCCHM, BBICKA3bIBaTh UJAEH, (HOPMYyITUpPOBaTh CBOU TPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI IPEAJIOKEHHOM 3a/1auH;

— BBICTYIIaTh C  IIPE3€HTAlUEl  pe3yNbTaTOB  IO3HABATEJIBHOM  JIEATENBHOCTH,
MOJIYUEHHBIX CAMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU BBIIOJHEHUU



XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW paOOThI IO MCCIETOBAHUIO CBOWCTB M3y4aeMbIX
BEIIECTB, peal3allud y4yeOHOro mpoekTa, u (OopMyIHpoBaTh BBIBOJBI MO pe3yibTaTam
MMPOBCACHHBIX I/ICC.HG,Z[OBaHI/II\/'I IMyTEM COI'JIaCOBAHU A HO3I/II_[I/H>’I B X0A€ O6Cy)I(,Z[eHI/IH n 06MeHa
MHEHHSIMHU.

OBJajieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

— CaMOCTOATEJIbHO  IUIAHUPOBATb U OCYILECTBIIATH  CBOK  ITO3HABATEJIbHYIO
JeSITeTbHOCTD, ONpEAeTss ee el U 3aa4d, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEIaraeMblii aJrOPpUTM JCHCTBHIM NpHU BBIMOJIHEHUHM YYEOHBIX U
HCCIIeIOBAaTENIbCKUX 3a/ad, BbIOMpaTh Hamboiee 3((eKTUBHBIA crnocod WX pemeHHus ¢
Y4€TOM IOJIyYEHUSI HOBBIX 3HAHUH O BEILIECTBAX U XMMUYECKUX PEAKLIUAX;

— OCYLIECTBJIATh CAaMOKOHTPOJIb CBOEU JEATEIIBHOCTH Ha OCHOBE CaMOaHalIu3a H
CaMOOLICHKH.

IIpenmerHbie pe3yabTaThl

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETr0 0Opa3oBaHUs MO0 XUMUU
Ha  0a30BOM  ypOBHE  OpPHEHTHUPOBAaHbl Ha  OOECIEYeHHE  MPEUMYLIECTBEHHO
o0mieo0pa3oBaTeabHOW M OOIIEKYJIBTYPHOU MOATOTOBKH oOyuaromuxca. OHU BKJIHOYAIOT
cneuupuveckue s ydyeOHOro mpenmera «XUMHUs» HaydyHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEHCTBUI IO OCBOCHUIO, HHTEPIIPETAIMU M MPEOOPa30BAHUIO 3HAHUM, BUABI JEATEIHHOCTH
10 MOJYYCHHUIO HOBOI'O 3HAHUA U IMPUMCHCHUIO 3HAaHUU B Pa3sINIHBIX y‘I€6HLIX H PCAJIbHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XUMHUEH. B mporpaMme mo XuUMHUU TpEIMETHBIE
PE3YIbTATHI IPCACTABJICHBI 110 rogaM U3Yy4YCHUS.

10-ii knace

[IpenMetHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckast XuMuUs» OTpaXKaroT:

— c(OpPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKON COCTABIISIONICH €CTeCTBEHHO-
HAYYHOH KapTUHBI MHUpA, POJIM XUMHUHM B TIO3HAHUH SIBICHUH MPHPOJBI, B (HOPMUPOBAHHU
MBIIIJICHUSI U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IpaMOTHOCTU, HEOOXOAMMOM st
pPeIICHUA MNPAKTHYCCKUX 3adad MU ISKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHSA K CBOCMY
3I0POBBIO U IPUPOTHON Cpeae;

— BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOLINE
MOHATUS (XMMUYECKUH JJIEeMEHT, aToM, OJJIGKTPOHHAas oOO0O0JIoYKa aToMa, MOJEKyIa,
BaJICHTHOCTh, JJIGKTPOOTPHUIIATEIIBHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyia
(pa3BepHyTasi U COKpallleHHAas), MOJIb, MOJSIPHAs Macca, MOJSPHBIN 00beM, YTrIepOJIHBIH
ckener, (pyHKIMOHAIBbHAS TpyNNa, paguKkan, H30MEpHs, W30MEpbl, TOMOJOTHYCCKHNA PsiJ,
TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOJ U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs); TEOPHUM M 3aKOHBI (TeopHus
CcTpoeHHsI opranuyeckux BemiecTB A.M. byTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHN S3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHUA, JICIKAIINUC B
OCHOBE TIOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SBIECHUH, (PaKTOIOTHUECKHE
CBEJICHMSI O CBOICTBaX, COCTaBe, MOJIYYEHHH M OE€30MacHOM HCIIOJIb30BAHMM Ba)KHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH J1eATeIbHOCTH YeJIOBEKa;

— c(OPMUPOBAHHOCTb ~YMEHUH  BBISIBIATH  XapaKTepHble MPHU3HAKU  IOHSITHUH,
yCTaHaBJIMBATh MX B3aUMOCBS3b, HUCHOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPU OMUCAHUU
COCTaBa, CTPOCHHMS U MIPEBPAILECHUI OPraHUYECKUX COEAUHEHHUI;

— chOPpMUPOBAHHOCTh YMEHHMM  MCIIOJB30BaTh  XUMHUYECKYI0  CHMBOJIUKY  JJIA
COCTaBJICHHUSI MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpalieHHOU) Gopmy
OpraHn4€CKuX BCIICCTB U ypaBHeHnﬁ XUMHNYECKUX peaKquI, U3roraBjinBaTtb MOICIIN
MOJIEKYJI OPraHUYECKUX BEIECTB JJIs WILTIOCTPALMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOEHUS;

— cOPMUPOBAHHOCTh ~ YMEHHMM  yCTAaHABIMBATh  MPHUHAJICKHOCTh  U3YYCHHBIX
OpPraHMYECKUX BELIECTB IO WX COCTaBY M CTPOCHHUIO K ONPEIEIIEHHOMY Kiaccy/Tpymre



COCMHEHU (yrneBooposl, KHCJIOPOJ u a30TCOJEpIKAIIIHE COCTMHECHUS,
BBICOKOMOJIEKYJISIPHBIE ~ COEMHEHHs), JaBaTh MM Ha3BaHMsS IO CHUCTEMaTHYECKOM
Homenkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAJIbHBIC HAa3BaHHUS OTAEIbHBIX
OpPraHUYECKUX BEUIECTB (ITUJICH, MPOMIIIEH, alleTUJICH, STUJICHIJIMKOIb, TJIMIEPHUH, (EeHOM,
dbopmanpaerua, aneTaibIeru], MYpPaBbHHAS KHCIIOTAa, YKCYCHAash KHCIIOTa, OJIEMHOBAs
KHCJIOTa, CTEApUHOBAs KUCIIOTA, TII0K03a, PPyKTO3a, Kpaxmall, HeJITI0103a, TNIULIUH);

— c(hOPMUPOBAHHOCTh YMEHHS OINPEACISATh BHJIBI XHMHUYECKON CBS3M B OPraHUYECKUX
COeTUHEHMX (OJMHAPHBIE U KpaTHbBIE);

— c(OPMUPOBAHHOCTh YMEHUS IPUMECHSTH MOJIOKCHUS TEOPUU CTPOCHHS OPTaHUICCKUX
BemiectB A.M. byTiiepoBa A 0OBsICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAaHEHHS MACCHI BEILIECTB;

— c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTb COCTaB, CTpOCHHE, (DU3MUECKHE HU
XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH pPA3IMUYHBIX KJIACCOB OPTaHHMUYECKUX
BEIIECTB (METaH, dTaH, ATWJICH, MPOIMWICH, aneTwieH, OyraaueH-1,3, metunOyramueH-1,3,
O€H30JI, METAaHOJ, ATAHOJI, STHJICHIJIUKOIb, TIULEPHH, (PEHOI, aleTaubAerul, MypaBbuHas U
YKCyCHasg KHCJOTBI, TJIIOKO3a, Kpaxmaj, UeJUI003a, aMUHOYKCYCHas — KHCIIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKJIYy HHMH YPaBHCHUSMHU COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIU ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX POPMYI;

— c(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOAOPOTHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yroyb), CIIOCOOBI UX MEpepabOTKH M MPAKTHYECKOE NMPHUMCHECHHE
IIPOJYKTOB IEpepadbOTKH;

— c(hOpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBHIYMCICHHS [0 XUMUYECKHUM YPaBHEHUSM
(Macchbl, 00BeMa, KOJIMYECTBA MCXOMHOTO BEIISCTBA WIIM MPOJYKTA PEAKIIUU MO0 M3BECTHBIM
Macce, 00beMy, KOJTM4EeCTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

— c(OpPMHUPOBAHHOCTh YMEHUW BIAJACTh CHCTEMOH 3HAHUH 00 OCHOBHBIX METOJax
HAyYHOTO TO3HAHUS, HCIOJB3YEMbIX B XUMHUHU IMPU H3YUYEHUU BEIIECTB U XHMHUYECKUX
saBieHuid  (HAOJIOAEHUE, W3MEpeHHe, SKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIB30BAThH
CUCTEMHbIE XUMHUYECKHE 3HaHUS MJs TPUHATUS PEHICHUH B KOHKPETHBIX KU3HECHHBIX
CUTYAITUsX, CBSI3aHHBIX C BEIIECCTBAMH U UX IPUMCHCHHEM;

— chOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWiIa TMOJH30BAHUS XUMHUYECKOU
ocyA0i U 1abopaTOpHBIM 00OPYJOBAaHHMEM, a TaKXKe MpaBuia OOpalleHHs ¢ BELIECTBAaMHU B
COOTBETCTBUH C MHCTPYKILHUSMH IO BBITTOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

— c(OPMHUPOBAHHOCTh YMECHHI IUIAHUPOBATH W BBIOJHATh XUMUYCCKUN IKCIICPUMCHT
(mpeBpallleHus: OPraHMYECKUX BEIIECTB MPU HArpEeBaHUU, MONTYYCHHE ITHIICHA M HU3y4YCHHE
€ro CBOWCTB, Ka4eCTBEHHBIC PEAKIIMM OPTaHMYECKHX BEIIECTB, JEHATYpaIrus OCJIKOB IMPHU
HarpeBaHWM, LIBETHbIE pEaKIUH OENKOB) B COOTBETCTBHHM C TMpaBUIAMH TEXHUKHU
0e30macHOCTH TIpH OOpalleHWH C BemeCTBAaMH W J1a0OpaTOPHBIM O0OPYHAOBaHHEM,
MPEJICTaBIATh PE3yJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucH ypaBHEHUUH
COOTBETCTBYIOIIUX PEaKIUi U (OPMYITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

— chOpPMUPOBAHHOCTh ~ yYMEHHUH  KPUTHYECKHM  aHAIM3UPOBATh  XUMHUYECKYIO
nH(pOpMaIKIO0, TOMYYaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeICTBa MacCOoBOW HH(pOpMAIUH,
UHTEpHET U JIp.);

— c(OpPMUPOBAHHOCTh YMEHMM COONIOAATh MpaBHJa SKOJOTHYECKH I€Ieco00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IEISAX COXPAHCHHUS CBOETO 3JI0POBBS U
OKpYy)KarIlled MPUPOJHOM Cpeapl, OCO3HABaTh OMACHOCTh BO3ACUCTBHUS Ha IKUBBIC
OpPTraHW3MBI OIPEACIICHHBIX OPTaHWYSCKUX BEIISCTB, IMOHWUMAas CMbBICT Mmokaszarens [1JIK
(mpeaenbHO TOMYCTUMOM KOHIIGHTPAILMK), TIOSCHATh HA MPUMEpax CIocoObl YMEHbBIIECHUS U
MIPEIOTBPAICHHS HX BPEIHOTO BO3JICUCTBHS HA OPTAaHNU3M UYEJIOBEKa,



— JUIsE  OOy4arolmuxcs C OrpPaHWMYEHHBIMH BO3MOXKHOCTSMH 370POBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAaHUS BEIIECTB U XMUMHUYECKUX
SIBJICHMI;

— JUIS CJIETIBIX M CJIa0OBHAAIIMX OOYYaIOLIUXCA: YMEHHE MCIIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpainsa ams 3anucu XuMu4eckux Gpopmyir.

11-ii knace

[IpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUsD OTPaXKaroT:
— c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHPA, POJIM XUMHUHU B MO3HAHUU SIBICHUH TPUPOJILI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJIbTYpPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM st
pelieHusl MPaKTUYECKUX 3a/lad U HKOJIOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310POBBIO U IPUPOTHON CpeEaE;

— BJIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIINe
MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JeKTPOHHbIC OpPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJIIPHBI 00bEM, BAJICHTHOCTb, 3JEKTPOOTPUIIATEIHLHOCTD, CTEIICHb
OKHUCJIEHUSI, XUMHUYECKass CBsA3b (KOBaJCHTHAs, HOHHAs, METaJUIM4YecKasi, BOJOpOJIHAs),
KpUCTAJUIMYECKasi pEIIeTKa, THUIIbl XUMHUYECKUX pPEaKUuid, pacTBOpP, OSIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, JIEKTPOIUTHYECKAs TUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peaklud, XUMUYECKOE pPABHOBECHE); TEOPUHM U  3aKOHBI  (TEOpHs
AJIEKTPOJUTUYECKON aucconmanuu, mnepuoanueckuid 3akoH J[[.M. MenneneeBa, 3akoH
COXpaHEHUsI MACChl BEIIIECTB, 3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUH MPU XUMHUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH $3bIK XMMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JIeXKAIIMe B OCHOBE IMOHMMAHMSI TMPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH,
(dakrosornueckue CBEACHHS O CBOMCTBaX, COCTaBe, TOJIYyYEeHHUHM U OE30MacHOM
WCIIOJIb30BAHUN BAXKHEHIITMX HEOPTraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
JEeSATEIbHOCTH YEJIOBEKA;

— COPMHUPOBAHHOCTh ~YMEHUH  BBISIBJIATH  XapaKTepHbIC MPHU3HAKA  TTOHSITHIA,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPU ONKUCAHUU
HEOPraHWYECKHUX BEIECTB U UX MPEBPAILCHUN;

— chOpPMUPOBAHHOCTh ~YMEHUH  HUCHOJB30BaTh  XHUMHUYECKYID CHMBOJIUKY  JUIS
cocTtaBieHus: (OpPMYJ BEIIECTB M YPaBHEHUN XHUMHUYECKUX PEAKIUN, CHUCTEMATUYECKYIO
nomenknarypy (IUPAC) u TpuBHanbHbIe Ha3BaHHUS OTICIbHBIX HEOPraHUYECKUX BEIECTB
(yrapHslii Ta3, YrJIEKUCIBIA Ta3, aMMHAaK, ramieHasi U3BECThb, HETallleHas U3BECTh, MUThEBAS
cojia, MUPUT U Ip.);

— c(OPMUPOBAHHOCTh YMCHHM OIPEACIATh BAJICHTHOCTh M CTCICHb OKHCIICHUS
XUMUYECKUX HJIIEMEHTOB B COEAMHEHUSX PA3JIM4YHOIO COCTaBa, BUJ XHUMHUYECKOU CBS3HU
(koBaneHTHAs, MOHHAS, METATMYECKAsl, BOJOPOIHAS) B COCIMHEHUSIX, TUTT KPUCTAJUIMUECKOU
pelIeTKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYyJspHas, HOHHas, MeTaJTndeckKas),
XapakTep Cpebl B BOJHBIX PACTBOPaX HEOPTAHUUECKUX COSIMHEHU;

— c(OpPMUPOBAHHOCTh yMEHHI YCTaHABJIMBATh NPHUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB 10 MX COCTaBYy K OINpPEACIICHHOMY KJacCy/TpyIie COeINHEeHUN (TIPOCThIe BEIIECTBA
— METaJUIbl 1 HEMEeTaJlIbl, OKCUbI, OCHOBAHHUS, KUCIOTHI, aM(OTEPHBIE THUPOKCUIBI, COIIH);
— c(hOpMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICT Teproaudeckoro 3akona JI.U.
MeHnneneeBa W JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO, OOBSICHUTCIBHYIO |
MIPOTHOCTUYECKYIO (PYHKIINH;

— c(hOpMUPOBAHHOCTh yMEHHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 3J1eMeHTOB 1—4 mepuonos [lepuoanueckoil cUCTEMbl XUMHUUYECKUX 3JIEMEHTOB
JI.. MenneneeBa, UCHONB3YysA MOHATHSA «S-, P-, d- DJIEKTPOHHBIC OpOHMTAIIY,
«QHEPreTUYECKHe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XUMHYECKUX



JJIEMEHTOB M HMX COCQUHEHUN 10 nepuojaM U rpymmnaMm llepruogudeckoil CUCTEMBI
xumudeckux 3ementoB .M. Menneneesa;

— c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHWYECKHX BEIIECTB Pa3JMYHBIX KJIACCOB, MOJATBEPKAATh CYLIECTBOBAHUE
TFEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYECKMMH BEIIECTBAMM C IIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

— c(OPMHPOBAHHOCT  yYMEHHUS  KJIACCU(PUIMPOBATH XMMHUYECKHE PEAKIUU IO
pa3IMyYHBIM TMpHU3HAKaM (YHUCIY M COCTaBY pEarvpyrollux BEIIECTB, TEIIOBOMY 3(hdexTy
peaKiyy, U3MEHEHHUIO CTETCHEH OKHCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH PEaKLUH, y4acTHIO
KaTauu3aTopa);

— c(OPMHPOBAHHOCT YMEHHUU COCTABISTh YPAaBHEHHS pEAKUUH pPa3IWYHBIX THUIIOB,
MOJIHBIE M COKpAIICHHbIE YpaBHEHUS PEaKIUil MOHHOTO OOMEHa, yYUThbIBasl YCJOBHS, MPU
KOTOPBIX 3T PEAKLUU YT 10 KOHLIA;

— c(hOpPMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIUU, TOATBEPKIAIOIIIE KaueCTBEHHBIH
COCTaB pa3jIMYHbIX HEOPraHUYECKHX BEIIECTB, PAaClO3HABaTh OINBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

— c(hOpMHUPOBAHHOCTH YMEHHI packpeIBaTh CYII[HOCTh OKHCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX pEaKIHUi IOCPEICTBOM COCTABICHMS 3JIEKTPOHHOrO OanaHca 3THX
peakuuii;

— C(OPMHUPOBAHHOCTE YMEHHMH OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM
peakuyu OT pa3INYHBIX (DAaKTOPOB; XapakTep CMEMICHHS XHMHUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicTus (nmpunuun Jle [latense);

— c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI, JIKAIINe B
OCHOBE  IPOMBILIUIEHHOIO  IOJY4YEHHUs  CEpHOW  KHUCJIOTBHI, aMMMaka, a  TakkKe
c(OPMHPOBAHHOCTh TIPEACTABICHUI 00 OOMMX HAyYHBIX HPUHIMIIAX W JKOJOTHYECKHX
pobeMax XUMHUECKOro ITPOU3BO/ICTBA;

— c(OPMHPOBAHHOCTh YMEHHU TNPOBOAWUTH BBIYHUCICHUS C HCIIOJIB30BAHHEM IOHSATHS
«MaccoBasi JI0JIsl BELIECTBa B PAaCTBOPE», OOBEMHBIX OTHOUIEHUH Ia30B MPU XUMHYECKHX
pEaKIMAX, MacChl BEIECTBA WK 00BEMA ra30B I10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO U3 YYacCTBYIOUIMX B pEakIMM BELIECTB, TEIUIOBOro 3((ekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTUU;

— c(OPMHPOBAHHOCTh YMEHHMH coOMI0aTh MpaBWja IOJb30BAHUS XUMHUYECKOU
IOCYI0M U J1abOpaTOpHBIM 000pPYJOBAHUEM, a TAKXKE IPaBUIa OOpALECHUs C BEILECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BBIIIOJHEHUIO JTA0OPATOPHBIX XUMUUECKUX OIBITOB;

— c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIIOJIHATH XUMUYECKAN HKCICPUMEHT
(pa3noxeHue MepokcHja BOAOPOAA B HPUCYTCTBUM KaTalu3aTropa, ONPEIENICHHE CpPelbl
pacTBOpPOB BEUIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpa, BIMSHUE pPAa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOH peakluH, peaklud HOHHOTO OOMEHa, KauyeCTBEHHbIE
peakuuu Ha cyibdaT-, KapOOHAT- U XJOPUA-aHHWOHBI, Ha KAaTHOH AaMMOHHS, pEIICHHE
HKCHEPUMEHTANbHBIX 3aJad Mo TeMaM «Metawis» U «Hemeramnsl») B COOTBETCTBHM C
MpaBWJIaMd TEXHUKU O€30MacHOCTH NpH OOpaIllEeHWH C BELIECTBAMH U JabOpaTOPHBIM
000pyZI0BaHUEM, TPEACTABIATh PE3yJIbTaThl XUMHUECKOTO SKCIEPUMEHTa B (hopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKUuil M (QOpMyIUpOBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yJIbTATOB;

— COPMHPOBAHHOCTh ~ yYMEHHM  KpUTHYECKHM  aHAJIM3UPOBATh  XUMHYECKYIO
nH(pOpMalLIKIO, TIOJYYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpeICTBa MAacCOBOM KOMMYHHUKAIIWH,
UHTEpHET U JIp.);

— C(OPMHUPOBAHHOCTb YMEHUH COOIIOAATH NpaBHJIa HKOJOTHYECKU LIEIECO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOW JAEATEIBHOCTU B IENSAX COXPAHEHHUS CBOETO 3/0pOBbS U
OKpYy’)Kalollled NpPUPOJHOM Cpelpl, OCO3HAaBaTh OMACHOCTh BO3ACHCTBHUS Ha JKUBBIE



OpraHu3Mbl OIMPCACIICHHBIX BCUICCTB, IOHUMAA CMBICI IIOKA3aTCIIA HHK, IOACHATH Ha

npuMepax

CIOCOObI YMEHBILIEHUST M TPEAOTBpAIllEHHs HMX BPEAHOIO BO3JEHCTBUS Ha

OpraHu3M 4YCJIOBCKaA,
— JJIA O6y‘laIOH_II/IXC$I C OrpaHMYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbA: YMCHUC
IIPUMCHATH 3HAHUWA 00 OCHOBHBIX AOCTYIHBIX MCTOAAX IMO3HAHHA BCUICCTB U XHUMHUYCCKUX

SIBJICHHI,

— U CJENbIX U cHabOBHIANIMX OOYy4alOMIMXCS: YMEHHE HCIIONIb30BaTh peibedHo-
TOYCUHYIO cUCcTeMy 0003HaueHuit JI. bpains ais 3anucu XuMudeckux Gopmyir.

Ilepeyenns (koaudukaTop) pacupeaeeHHbIX M0 KJIaccaM NMPOBepsieMbIX TPeOOBAHNH K

pesyabTatam OOII COO u 3/1eMeHTOB coiepKAHMS 110 XUMHU

10-it KJIACC
IIpoBepsiemble TpeGoBaHus K pe3yabratam ocBoeHusi OOI1

Kon
NPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble mpeaMeTHBIE pe3yabTaThl ocBoennst OOII COO

1

TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH

1.1

CdhopmupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKON COCTaBJISIIOLLIECH
€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIM XUMHUU B O3HAHUU SIBJICHUI MIPUPOJIbI, B
(GOpPMUPOBAHMM MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€ (YHKIHMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM HJsi PElIeHUS MPAaKTHUYECKUX 3a7ad U IKOJIOTHYECKU
000CHOBAaHHOI'0 OTHOILEHUS K CBOEMY 3/J0POBBIO U IIPUPOJIHON cperie

1.2

Branenue cuctemMoil XUMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIIBHOCTh, CTETICHh OKHUCIICHHS,
XUMHYECKasl CBsI3b, MOJIb, MOJIIPHAs. Macca, MOJISIPHBIN 00beM, YIIEepOAHBINH CKETeT,
(dyHKIMOHATBHAS TPyMMa, PaauKand, W30MEpHusi, HU30MEpPbl, TOMOJOTUYECKHHA P,
TOMOJIOTH,  YTJEBOJAOPOABI,  KHCIOPOA- W  a30TCOJAEpKAlIUE  COEIUHEHMS,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YTJIEBOJBI, KHPHI, OCIIKH), MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISIPHbIC COCTUHEHHS); TEOPUU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHUSI OpraHndeckux BemectB A.M. bytinepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMUH, (DAKTOIOTHUECKHE CBEICHHS O CBOWCTBAX, COCTaBe,
MOJIydeHUH W O€30MMacHOM HWCIOJB30BAaHUM BAXKHEUIIMX HEOPTraHUYECKHX H
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN NeATeIbHOCTH YeTIOBEeKa

1.3

ChopMUpOBaHHOCTb ~ yYMEHHMH  BBIABIATH  XapakTepHbIE IPHU3HAKH  TOHSATHIH,
YCTaHABJIMBATh HX B3aWMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOUIME IOHATUS IIPU
ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALLEHUNA OPraHUYECKUX COCAUHEHUN

1.4

C()OPMHPOBAHHOCT, ~ YMEHHUH  HCHOJB30BaThb XMMHUYECKYI0 CUMBOJMKY  JUIs
COCTaBIICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIieHHOH) hopmyi
OpPraHUYECKUX BEILECTB M YPABHEHUH XMMHMUYECKUX PEaKLU, U3rOTaBIMBaTh MOACIN
MOJIEKYJI OpPraHMYECKUX BEIIECTB Ui WUIIOCTpAMM HX XUMHYECKOrO0 M
IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMHUPOBAaHHOCTh ~ YMEHHH  YCTaHABIMBATh  MPUHAIICIKHOCTh  H3YYEHHBIX
OpPraHUYEeCKUX BEHIECTB MO0 WX COCTaBy M CTPOCHHUIO K OINpPEIETICHHOMY KJIaccy
(rpymime) coemuHeHwi (YrIIEBOAOPOIBI, KUCIOPOI M A30TCOACPIKAIINE COCTUHCHHS,
BBICOKOMOJIEKYJISIPHBIE COCAWHCHHUS), JaBaTh MM Ha3BaHHSA 10 CHCTEMaTHYCCKON
nomenkiarype (IUPAC)




1.5

CchopMupOBaHHOCTb YMEHHUS ONPEAEATh BUJbl XUMUUYECKON CBS3U B OPraHUYECKHX
COEIMHEHMSIX (OJMHAPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTb ~ YMEHHMS  NPUMEHATH:  IOJOXKEHHS  TEOPUU  CTPOCHHUS
oprannveckux BemiecTB A.M. byrtnepoBa nis oObsSICHEHHs 3aBUCHUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAaHEHUSI MacChl BEILIECTB

VYraeBomoponsl.  Kucnopojicoxepxaimme ¢ a30TCOACPKAIIUE  OPraHUYECKHE
coeiMHeH M. BRICOKOMOJIEKYIISIpHBIC COSMHEHUS

2.1

ChopmupoBaHHOCT, yMEHUH TIPUBOIWTH TPHBHAIBHBIC HAa3BaHUS OTACIBHBIX
OpPraHUYEeCKUX BeUIeCTB (3TWUJIEH, MPONMJIECH, AlleTUICH, TUJICHIVIMKOJIb, TIULEPHH,
denon, ¢dopmanbIeTua, aneTaNbIETHl, MypaBbUHAs KHCIOTAa, YKCyCHas KHCIIOTa,
OJICMHOBasi KUCJIOTa, CTEApUHOBAas KHUCJIOTA, TIJIOKO3a, (PYyKTO3a, Kpaxmad,
LEJTI0J103a, TJIULIKH)

2.2

CdopMuUpOBaHHOCTH YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3WUYECKHE H
XUMUYECKHE  CBOWCTBA  TUIMYHBIX  IPEACTABUTENIEW  pa3IMYHBIX  KIIACCOB
OpPTaHWYECKUX BEIIeCTB (METaH, dTaH, STWJICH, MPOMIIEH, alleTuieH, Oyraauen-1,3,
MeTmiOyTaaueH-1,3, 0eH30J, MeTaHOI, TaHOJ], dTUJICHIJIMKOIb, TIHULUEPHH, (QeHom,
alleTajgbAerull, MypaBblHas U YKCYCHas KHMCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a,
aMUHOYKCYCHasl KCJIOTa)

2.3

ChopMmupoBaHHOCT, yMEHHS WJUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b  MEXAY
TUMAYHBIMU ~ TIPEJICTAaBUTENIIMU  PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
YpaBHEHUSMU COOTBETCTBYIOLIMX XHUMHUYECKHUX pEakUUid ¢ HCIOIb30BAaHHEM

CTPYKTYPHBIX (pOpMyIT

24

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATh MUCTOYHUKH YTJICBOJOPOIHOTO CBHIPhS
(uedTb, TPUPOHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKHM M MPAKTHYECKOe
MIPUMEHEHUE TIPOAYKTOB TIepepaboTKH

XUMHS U KU3Hb. PacueThbl

3.1

CdhopmupoBaHHOCT, yMEHHU BIAAECTh CHUCTEMOW 3HAHHMI 00 OCHOBHBIX METOAAX
Hay4HOI'O MIO3HAHUS, UCIIOIb3YEMBIX B XUMUU IIPU U3YYECHUH BEUIECTB U XUMHUYECKUX
sBIICHUH (HAONIOACHHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOACIUPOBAHUE), HCIIOIb30BATh
CUCTEMHBIE XUMUYECKHE 3HAHUS JUIS IPUHSTHS PEIIEHUN B KOHKPETHBIX KM3HEHHBIX
CUTYyalHUsIX, CBI3aHHBIX C BELECTBAMU U UX NPUMEHEHUEM

3.2

ChopmupoBaHHOCT, yMEHUH COONIOATh TpaBUia [OJB30OBAHHUS XUMHYECKOU
MOCYIOM ¥ JTa0OpaTOpHBIM O0OPYZOBAaHMEM, a TakXKe MpaBHUja OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLUHSMHU IO BBIMIOJHEHUIO J1ab0OpaTOPHBIX
XUMHYECKHUX OIBITOB

3.3

ChopmHrpoBaHHOCTh YMEHMN MJIAHUPOBATH U BBHIMOIHITH XUMUYECKUI SKCIEPUMEHT
(mpeBpallleHusi OpPraHMYeCKUX BELIECTB IpPHU HArpeBaHWU, IOJIyY€HHE STHIEHA U
U3Y4YEHHE €ro CBOMCTB, KAuyeCTBEHHbIE pEaKlIUW OpPraHMYEeCKHX BEIIECTB,
JIeHaTypalus OEJIKOB MPH HarpeBaHUU, LIBETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C
IIpaBUJIaMU TEXHUKHU O€30MaCHOCTH MpU OOpallleHUH C BEIIECTBAMU U JIaOOpATOPHBIM
000pyZI0BaHUEM; MPEACTABIATh PEe3yabTaTbl XUMHUYECKOTO KCIEpUMEHTa B (opme
3allUCU YpPaBHEHUM COOTBETCTBYIOIIMX peakuuid U (HOpMynHpoBaTh BBIBOJABI Ha
OCHOBE 3THUX Pe3yJIbTaTOB




3.4

CchopMupoBaHHOCTh YMEHHH NMPOBOAUTH BBHIYMCIECHUS MO XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00beMa, KOJMYECTBA MCXOJHOIO BEINECTBA MM MPOAYKTAa PEAKLUU IO
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WU
IIPOJYKTOB PEAKIIIH)

3.5

ChopMUpOBaHHOCTb ~ yYMEHUH  KPUTHYECKH  aHATU3UPOBATh  XMMHUYECKYIO
MHPOpPMALIMIO, TOIY4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MacCOBOM
uHpOpManuu, ceTb IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTh YMEHUH COOMIONATh MPaBUIa 3KOJIOTUYECKH LIEIeCO00pa3sHOro
IIOBEJICHUS B OBITY M TPYIOBON JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/10POBbS
U OKpYXKarolled MPUPOJHON Cpelibl, OCO3HABATh OIACHOCTb BO3JEHCTBHS HA JKUBBIC
OpPraHMU3MBl OIPEIEICHHBIX OPraHUYECKUX BEUIECTB, IOHMMAs CMBICH I10Ka3aTels
[TAK (mpeaenbHO AOMYCTHMOM KOHIEHTpAlMHU), MOACHATh Ha TPUMeEpax CHOCOOBI
YMEHBILEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3IEHCTBUSA HA OPTaHU3M YEIIOBEKA

II

POBEPHACMbBIC 3JIEMEHTDBI COACPKAHUSA

Kon

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

IIpenMeT OpraHMYeCKONM XUMHM: €€ BO3HUKHOBEHHUE, PA3BUTUEC U 3HAYCHHUE B IOIYYCHHH
HOBBIX BEUIECTB M MaTepuanoB. Teopuss CTpPOEHUs OpraHMYECKUX coeauHeHuil A.M.
bytiepoBa, ee OCHOBHBIE IIOJIOKEHUS

1.2

CtpyKkTypHBIE (POPMYIIBI OPraHMYECKUX BEIIeCTB. I oMoorusi, nzomepusi. XUMHUYecKast CBS3b B
OPraHMYECKHX COCIMHEHUSAX — OJMHApHBIE M KpaTHele cCBsA3H. llpencraBnenune o
KJ1accu()UKAIUN OPTaHUYECKUX BEIECTB

1.3

HomeHnkiatypa oprannueckux COeAMHEHHH (CHUCTeMaTHuecKas) M TPUBHAJIbHBIC Ha3BaHUS
BAKHEUIIUX MPECTABUTEIIEH KJIACCOB OPTaHUYECKUX BELIECTB

YrieBo1opoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psAa. MeTaH M 3TaH - MNOpOCTEUIIHe
NpCACTABUTCIIM AJIKAHOB: (1)I/I3I/I‘-ICCKI/IC U XUMHUYECKUE CBOMCTBA (peaKI_lI/II/I 3aMCIICHUA U
TOpPEeHMs ), HaX0XKIEHUE B IPUPO/IE, MOTYyUeHHE U IPUMEHEHUE

2.2

AJKEHBI: COCTaB M CTPOEHHE, F'OMOJOTMYECKUM psn. DTWIEH M NPONMUIIEH — IMpOCTEHIINe
MPEJCTaBUTENIN AJKEHOB: (PU3MYECKHE U XUMHMUYECKHE CBOWCTBA (peakUuu TI'MIpUPOBaHUS,
raJIor€HUPOBAHUS, THIpaTallii, OKKCIICHUS U MOJIMMEPHU3ALINN), TOIY4eHUE U IPUMEHEHUE

2.3

Anxanguensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYECKUE
cBO¥cTBa (peakuus noauMepusanun). [lomyuyeHre CHHTETHYECKOro KaydyKa U pe3UHbI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTUYECKHUH psl. ALICTUIICH — MPOCTEHIINIA
MIPEJICTAaBUTENh AIKHUHOB: COCTaB, CTPOCHUE, (PH3MYECKHEe U XMMHUYECKHE CBOWMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTeHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE

2.5

Apenbl. benzon: coctaB, cTpoeHHe, (GU3NYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBAaHMs), NOJYyYEHHUE U IpUMEHEHHE. Toiyol: cocTaB, CTPOECHHE,
(u3nyecKre U XUMUYECKHE CBOMCTBA (peakluy rajloreHupoBaHUs U HUTPOBAHMUS), ITOJIyYeHHE
U TpUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTnueckas CBsI3b MEXAY YIJIEBOAOPOJaMH,

IpHUHAJIC)KAIWMMHA K pas3JIMYHbIM KJIacCaM




2.6

[TpuponHbIe HCTOYHUKH YTIEBOAOPOAOB. [IprpoHEbIii ra3 u nomyTHeie HedTsHbBIE ra3sl. Hed1hb
u ee mpoucxoxaeHrne. CrocoObl mepepaboTKu He(TH: NEeperoHkKa, KPeKWHT (TePMHUYECKH,
KaTaJuTHueckui), mnuponu3. IIpoaykTel mnepepaboTku HehTH, HUX NPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MpOAYKTHI €ro epepadoTku

Kucnoponcoaepxkaiiue opraHU4ecKue COeTMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W OSTaHON: CTpOEHHUE, (U3NYECKHE W
XMMHUYECKHE CBOMCTBA (peaklMU ¢ aKTMBHBIMHM MeTajllIaMH, FaJIoOr€HOBOJIOPOJIaMH, TOPEHHE),
IIpUMeHeHne. BomopoaHBIE CBA3M MEXKIy MOJIEKYJIaMHM CHUPTOB. JlelicTBME MeTaHona u
JTaHOJa Ha OPraHM3M YeloBeKa. MHOroaroMHbIE CHUPTHI. OTHIICHIJIMKOJIb U TIULCPHUH:
cTpoeHue, (U3NYECKHUEe M XHUMHUYECKHE CBOICTBAa (B3aMMOACHCTBHE CO ILIEIOYHBIMU
MeTaJulaMi, KayeCTBEHHAas peakUys Ha MHOroaTOMHbIe chupThl). JlelicTBHE Ha OpraHu3Mm
yenoBeka. lIpumenenue rimnepruHa u STUICHITIMKOIIS

3.2

®eHon: cTpoeHUE MOJEKYNBI, (PU3NUECKHEe M XMMHUYECKUe CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denona

3.3

Anbaeruabl U keToHbl. Dopmanbaeruy, aueTaibIerul: CTpoeHue, (U3NIecKue 1 XUMHUYECKHe
CBOWCTBa (peakIMM OKMCJIECHUS U BOCCTAHOBIICHMs, Kaue€CTBEHHbIE pEaKIUH), MOJy4eHHUE U
IIPUMEHEHHE

3.4

OnHOOCHOBHEIE TIpeeIbHBIE KApOOHOBBIC KHCIOTHI. MypaBbHHAST M YKCYCHAas KHUCIIOTHI:
cTpoeHue, (U3MYEeCKHe W XHMHYECKHE CBOMCTBa (CBOMCTBa, oOmue i Kiacca KHCIIOT,
peakuus dTepudukayn), morydeHrue u npuMenenrne. CTeapruHOBas U OJICMHOBAsS KHCIIOTHI KaK
MPEACTABUTENM BBICITUX KapOOHOBBIX KHUCIOT. MblJIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOIIee NCHCTBHC

3.5

Crnoxnble 3(QUpBl KaKk MPOM3BOJHBIE KAapOOHOBBIX KHCIOT. [MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. buonoruueckas posib )KUPOB

3.6

VYrneBonpl: cocTaB, KiacCH(pUKAIMS YriaeBOAOB (MOHO-, MW- W MOJucaxapunbl). [mroko3a —
MPOCTEUIIMKA MOHOCAaXapHua: 0OCOOEHHOCTH CTPOCHHUS MOJIEKYJbI, (PU3NYecKHe U XUMHYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcugom menu(ll), oxucieHne aMMUA4YHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBieHHME, OpOXKEHHE TIIOKO3bI), HAXOXKIECHHE B MPUPOJE,
npuMeHeHue, ouosiorudeckast poiib. @otocuaTe3. PpykTO3a KaK M30Mep MIOKO3bl. Kpaxman u
LEJITI0JI03a KaK MpHpOoJHbIe monuMepbl. CTpoeHHe Kpaxmaia U 1e/utiono3bl. dusndeckue U
XMMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAS PEAKIINS C HOIOM)

A30TCOJIepIKaIie OPraHuIeCKHe COCTMHCHUS

4.1

AMHMHOKHUCIIOTHI Kak amM(OTEpHbIE OpraHUYecKHue coenuHeHus. PU3NUecKrue U XUMHUYECKUE
CBOICTBAa aMHHOKHCIOT (Ha TpuUMepe TIuluHa). buomorndyeckoe 3HaAYeHHE AMHHOKHCIIOT.
IlenTnabr

4.2

benkn xak OPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaSI, BTOpUYHAsA U
TPETUYHAsA CTPYKTYpa OcnkoB. XHMMHYCCKHE CBOMCTBA OCJIKOB: TUApOJIN3, JACHATypalui,
KauC€CTBCHHBIC PCAKIIMKU Ha Oenku

BBICOKOMOIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHbBIE TIOHSTHSI XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHHI: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3alUU, CPelHsAs MoJeKkylspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN - TOJIMMEPU3AIIUs U TOJMKOH ICHCALIUS




9KCHepI/IMCHTaJ'IbHBIe MCTOAbl HM3Y4YCHHA BCHICCTB U HUX npeBpameHHﬁ: O3HaKOMJICHHUEC C

5.2 oOpasiiaMi TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, kKaydykoB. [lomyuenue

CUHTCTUYCCKOI'O KaydyKa U pC3UHBI

11-i1 KITIACC
IIposepsiembie TpeOoBaHus K pe3yabraTram ocBoenns OOII

Kon
MpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble npeaMeTHBbIE pe3yabTaThl ocBoeHust OOII COO

1

TeopeTI/ILIeCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucreMoll XMMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroliue
HOHATHS (XUMHUYECKHH DJIEMEHT, aToM, JJIeKTpoHHas oOoiodka aroma, S-, p-, -
JIEKTPOHHbIE opburanu aTOMOB, WIOH, MOJIeKYyJa, BaJICHTHOCTb,
QJICKTPOOTPULATCIILHOCTD, CTCIICHL OKHUCJIICHUA, XUMHUYCCKAaA CBA3b, MOJIb, MOJISIPHAA
Macca, MOJSIPHBIA 00BbEM, KpUCTANIMYECKass PELIeTKa, THIbl XUMHUYECKUX PEeaKIUH
(OKI/ICJII/ITGJILHO-BOCCTaHOBI/ITeJIBHLIC, 9K30- U SHAOTCPMHUUYCCKHUEC, PCAKIIUK HMOHHOI'O
o0MeHa), pacTBOP, MIEKTPOIUTHI, HEIJIEKTPOIUTHI, JEKTPOIUTHYECKAs TUCCOLUALINS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW PpEaKLUHH, XUMHUYECKOE
paBHOBECHE); TEOPHMM M 3aKOHBI (TEOpHsl DJIEKTPOJUTHUYECKOHW JUCCOLMALIUY,
[lepuognueckuit  3akon J[.M. MeHnneneeBa, 3aKOH COXpaHEHUS  Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH $I3bIK XHMMHUH, (DAKTOJIOTHYECKHE CBEAEHUS O
CBOMCTBAaX, COCTaBe, IIOJYyYEeHMHM U O€30IIaCHOM HCIIOJIb30BAHUU BAaKHEHIIMX
HEOPraHMYECKUX BELIECTB B ObITY U MPAKTUYECKOM J1eATEIIbHOCTH YeJIOBEKa

1.2

CdopMUpPOBAaHHOCTH YMEHHI BBISIBISATh XapaKTEPHbIE NPH3HAKH M B3aWMOCBS3b
W3YyYECHHBIX IMOHATUH, NPUMEHATh COOTBETCTBYIOIIME IIOHATHUS IMPU OINKMCAHUHU
CTPOCHHUSI M CBOMCTB HEOPraHWYECKUX BEIIECTB M HMX IMPEBPAILICHHI; BBISBIATH
B3aMMOCBSI3b XUMHUUYECKHUX 3HAHUWA C TIOHATUSAMH M NPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BiianeHne OCHOBHBIMH METOJAMHM HAy4YHOTO ITO3HAHMSI BEIIECTB U XUMHUYECKUX
SIBIICHUH (HaOJI0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHKE)

1.4

ChopMUpOBaHHOCTb YMEHMH ONpENeNsTh BaJEHTHOCTh W CTENEHb OKHUCIECHHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PAa3IMYHOIO COCTaBa, BUJl XMMUUYECKOH CBS3U
(KoBaJIeHTHasl, MOHHAas, MeTaJUIMYecKas, BOJOPOJHAs) B COCAMHEHMSAX, THII
KPUCTAJUIMYECKON pEHIETKHM KOHKPETHOro BellecTBa (aTOMHas, MOJIEKYJspHasl,
MOHHAs1, METaJUTMYECKast )

1.5

CdhopmupoBaHHOCT, YMEHHUH OIpenesTh XapakTep Cpelbl B BOJHBIX PAacTBOPAx
HEOPraHWYECKUX COCTUHEHU

1.6

ChopmupoBaHHOCT, yMEHHS  KJIACCU(DUIMPOBATH XUMHYECKHE PEAKIUU TI0
pa3IMYHBIM TpHU3HAKaM (YHCIy M COCTaBy pEarupyroliux BEHIECTB, TEIUIOBOMY
ahdekTy peakuuud, WU3MEHEHUIO CTETEeHEW OKHUCIICHHUS JIIEMEHTOB, OOpaTUMOCTHU
pEaKIMy, YIaCTHIO KaTallu3aTopa)

1.7

ChopmupoBaHHOCT, YMEHHI COCTaBISATH YPABHEHMS PEAKIMil pPa3IWYHBIX THUIIOB,
MIOJIHBIC U COKpAIEHHBIC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHSI,
IIPU KOTOPBIX ATH PEAKIUU UIYT 10 KOHIIA

1.8

CdhopmupoBaHHOCTH YMEHUH MTPOBOIAUTH PEAKITHH, TIOITBEPKIAIONINE KaUYSCTBCHHBIN




COCTaB pa3JIMYHBbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHUI pacKpbIBaTh CYLIHOCTb OKHUCIIUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIMi TOCPEICTBOM COCTaBJIEHUS SJIEKTPOHHOTO OaylaHca
ATUX PEaKLIUN

1.10

CdhopmupoBaHHOCT, YMEHUH OOBSCHATH 3aBHUCHMOCTh CKOPOCTH XHUMHYECKOU
peaKuu OT pa3InYHbIX PaKTOPOB

1.11

ChopmupoBaHHOCT, yMECHHH OOBSCHATH XapaKTep CMEIICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3aeiicTBus (mpunnui Jle [laremnne)

O61ua;1 " HCOPTaHUYCCKasA XUMUA

2.1

CdopMupoBaHHOCTH YMEHUW pacKpbiBaTh cMbIcH Ilepuomnyeckoro 3akona /JI.U.
MeHeneeBa U JIEMOHCTPHPOBATH €r0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PyHKINN

2.2

ChopMUpOBaHHOCTh YMEHHUH XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuonos llepuonnueckoil cucTeMbl XHMHUYECKUX
anementoB J[.M. MeHzaeneeBa, HCIONB3ys MOHATHA «S-, Pp-, O-2JIEKTPOHHBIC
opOUTaIN», «IHEPreTUUECKUE YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XMMMYECKHX 3JEMEHTOB M HMX COCIMHEHMH [0 MNepuojaM MU TIpymram
Ilepnonnueckoi cucTeMbl XMMUYECKUX 351eMeHTOB [[.1. Menneneesa

2.3

CchopMupoBaHHOCTh YMEHMH XapaKTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPKAATh
CYLIECTBOBAHME TI'E€HETHMYECKOM CBA3M MEXJIy HEOPraHMYECKUMHU BEIECTBAMHU C
MOMOUIbIO YPaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIIHi

24

ChopMUpPOBAaHHOCT, yYMEHHUH YCTaHABIMBATH IPUHAJICKHOCTh HEOPTaHHMUECKUX
BEIIECTB M0 UX COCTaBY K OMpeAeNieHHOMY Kiaccy (TpyIie) coenuHeHui (IpocThie
BEIIIECTBA - METAJUIBI M HEMETAJUIbI, OKCHJbI, OCHOBAHHS, KHCIOTBI, aM(pOTEepHbIE
TUAPOKCU/IBI, COJIH)

2.5

ChopmupoBaHHOCT, YMEHUH  HCMONB30BaTh XUMHUYECKYIO CHUMBOJIMKY  JJIs
cocTaBlieHHs  (OPMYJT  BEIIECTB M  YPaBHEHHH  XUMHUYECKUX  PEaKIIHid,
cuctematudeckyto HomeHkinarypy (IUPAC) u TpuBHanbHBle Ha3BaHHUS OTIEIbHBIX
HEOpPraHMYECKUX BellecTB (YrapHbIi Ta3, yriIeKUCIbIH ra3, aMMHakK, TallieHas U3BeCTb,
HeraieHasi U3BeCTh, IUThEBAasl CO/Ia, TUPUT U IPYTHUE)

2.6

CchopMupoBaHHOCTh YMEHMH XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMUYECKHE
CBOMCTBAa HEOPraHMYECKHUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXAY HEOPraHMYECKHMMM BEIECTBAMHU C
MOMOUIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIUi

2.7

CchopMupoBaHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN IKCIIEPUMEHT
(pa3noxkeHue NEepoKCHAa BOAOPOAA B IPUCYTCTBHM KaTalu3aTopa, OMNpeAeTICHHE
CpelIbl PAacTBOPOB BEILECTB C IOMOIIBIO YHHMBEPCAJIBHOIO WHAMKATOPA, BIIUSHUE
pa3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIMU, PEaKLIMd HOHHOIO 0OMeHa,
KayeCTBEHHbIE pEaKIUu Ha cyibpaT-, KapOOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH
aMMOHHMs, pELICHHE OSKCICPUMEHTAIBHBIX 3a7ad mo TeMaM «Mertaas» H
«HemeTamib») B COOTBETCTBUM C MpaBWJIAMH TEXHUKM O€30MacHOCTH NpHU




oOpallleHuu ¢ BeleCTBAMU M JIAOOPATOPHBIM 00OPYAOBAaHHEM; IPEACTaBIAThH
pe3ynbTaThl  XMMHUYECKOIO  JKCHEpUMEHTa B  (QopMmMe 3amucH  ypaBHEHHH
COOTBETCTBYIOLINX peakUuil U (hOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB

ChopMUpOBaHHOCTH YMEHHH COONIOAATh TPaBWIA IIOJH30BAHUS XUMHUYECKOU
MOCyIOM ¥ J1abopaTOpHBIM O0OpYAOBAaHHEM, a TakXKe MpaBuUia OOpaIIeHus ¢
BELIECTBAMH B COOTBETCTBHM C HWHCTPYKLUHSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB

2.8

CdhopmupoBaHHOCT, YMEHUN XapaKTEPH30BaTh XMMHYECKHE MPOIECCHI, JICKAIIHNE B
OCHOBE IPOMBIIIJICHHOTO TIOJYYEHHs] CEpPHOM KHUCIOTBI, aMMHaKa, a TaKxKe
cOPMUPOBAHHOCTh  TPEACTABICHUH 00 O0OmMUX HAYYHBIX MNPUHIHUNAX U
HKOJIOTMYECKUX MPpoOIeMax XUMHUECKOTO IPOU3BOICTBA

2.9

3 XuUMHS U KU3Hb. PacuyeTsl

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpA, POJIM XMMHUH B IIO3HAHUHU SIBJICHUM IIPUPOJIBI, B
3.1 (GOpMUPOBAHUM  MBILUIEHUS W KYJbTYpbl JMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM Ul pElIeHHs MPAKTUYECKHX 3a7ady M SKOJIOTHYECKH
000CHOBAaHHOT'0 OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOHON cpelie

ChopmupoBaHHOCT, ~ yMEHHUM  KPUTHUYECKH  aHAJIM3UPOBATH  XHUMHUYECKYIO
3.2 uHbOpMaIlMIO, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeacTBa MAacCOBOU
KOMMYHUKAaIUH, ceTh UHTEpHET u npyrue)

ChopmupoBaHHOCTH YMEHHH COOJIFO/IaTh MPaBUJIA SKOJOTHYECKH IIEIECO00pa3HOro
3.3 MOBE/ICHUS B OBITY U TPYAOBOH NIEATEIHHOCTH B LIETSIX COXPAHEHUS CBOETO 3/10POBbS
Y OKPYKaIOIIEH IPUPOIHOU CPEIbI

Oco3HaBaTh OMACHOCTb BO3JEHCTBHSI HA KUBBIE OPraHU3MbI OIIPENIETICHHBIX BELIECTB,
3.4 noHumMas cMbicn nokazatens [1/IK, moscHATh Ha nmpumepax crnocoObl YMEHBIIEHUS U
[IPEAOTBPALIEHUS UX BPEIHOIO BO3AEUCTBUSA HA OPraHU3M YEI0BEKa

CdhopmupoBaHHOCT, YMEHHI MPOBOAUTH BBIYUCICHUS C HCIOIH30BAHUEM TMOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHUI Ta30B Mpu
XUMHUYECKUX PEaKIUsAX, MacChl BEIIeCTBA HIM O0beMa Ta30B IO HU3BECTHOMY

3.5
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUH
BEIIIECTB, TEIUIOBOrO 3(QeKTa peakiuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHNS I COXPAHEHUS YHEPTUH

IIpoBepsieMble 3JIeMEHTHI CO/IePKAHMS
Kon [IpoBepsieMble YJ1€MEHTBHI COiePKAHUSA
1 TeopeTnyeckrue OCHOBbI XUMUHU
XuMudeckuil aneMeHT. AToM. Sapo aTtoma, U30TOMBI. DJEKTpoHHass 000J0YKa.
11 DHepreTHYecKue YPOBHH, IMOJYpPOBHH. ATOMHBIE oOpOWTamu, S-, p-, 0d-2JEMEHTHI.

OcoOeHHOCTH pacHpeleNeHns 3JEKTPOHOB IO OpOMTaIsIM B aToMax 3JIEMEHTOB IEPBBIX
YeThIpeX NepuoI0B. DJIEKTPOHHAS KOH(UTYpaLlUs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuonuueckas cuctemMa Xumuyeckux osnemento J[.A.
1.2 MenneneeBa. CBsi3b NEPUOAUYECKOTO 3akoHa M lleproanyeckod CUCTEMBl XMMHYECKUX
sneMmeHToB .M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH




M3MEHEHMS CBONCTB XHMHYECKHUX DIIEMEHTOB U O6pa3yeMLIX HMHU TIPOCTBIX M CJIOXKHBIX
BCUICCTB 11O I'pyIinaM 1 nepuoaam. 3HaucHUE NEPpUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUUYECKOW CBsI3M (KOBaJiEeHTHAas
HeMnoJIsipHasi M NOJspHasl, HOHHAs, MeTaJTndecKast). VIoHbI: KaTHOHBI U aHUOHBL. MexaHU3MBbI

1.3 . . . .
o0pa3oBaHMsI KOBAJICHTHOW XHMHUYECKOH CBsi3M (OOMEHHBIM W JOHOPHO-AKIIETITOPHBIN).
Bopopoanas cBsizb

1.4 BanentHocTh. DnekTpooTpunareabHOCTh. CTENEHb OKUCIECHUS
BemectBa MONEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKOH TOCTOSHCTBA COCTaBa

15 BEIECTBA. THUMBl KPUCTANIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIIA

' Kpuctauimaeckout pemerku. [lonstue o aucnepcHbIX cucrteMax. VICTHHHBIE M KOJIJIOUIHBIE
pacTBOpbl. MaccoBasi 0J1s1 BEIIECTBA B pacTBOPE

1.6 Krnaccudukanus HeopraHnueckux coeAnHeHnid. HoMeHkaTypa HEeOpraHn4ecKux BeIlecTB
Xumuuaeckass peaknusa. Kiaccudukanus XUMHYECKHX PpEaKIUid B HEOPraHUYECKOW W

1.7 OpraHMYECKOM XMMHMH. 3aKOH COXPAaHEHHS MacChl BELIECTB, 3aKOH COXPAaHEHUS H
MIPEBPAILECHUS YJHEPTUN ITPU XUMHUECKUX PEAKIUAX

1.8 CKopocThb peakiiu, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

19 O6parumbie peaknuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOINIME HA COCTOSHHUE

' xumuueckoro pasHoBecus. [Ipunuun Jle [latense
110 DnekTponutuyeckas auccormanus. CuilbHble U cia0dble AMeKTponuThl. Cpena BOJHBIX
' PacTBOPOB BEILIECTB: KHUCas, HEWTpalibHas, 11eJoyHas. Peakiiuu MOHHOTO oOMeHa

1.11 OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIC PEAKIIUU

2 Heopranwnueckast Xumus
Hemerannsl. [Tonoxenue nemetaisioB B lleproanyeckoi cucteMe XMMHUUYECKHX 3JIEMEHTOB

2.1 JI.. MengeneeBa U O0COOEHHOCTH CTpoeHHsI aToMOB. dDu3nueckre CBONWCTBA HEMETAIIOB.
AmnoTponus HeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa U yrieposaa)
XUMHUECKUE CBOWCTBAa BaXHEUIIMX HEMETA/NIOB (TaJloreHOB, cepbl, a3ora, (docdopa,

2.2 yriepoja W KpPEeMHHS) M HX COSAMHEHUH (OKCHAOB, KHCIOPOJICOJEPKAIIUX KHUCIIOT,
BOJOPOJHBIX COeAMHEeHMI). [[puMeHeHne BaXKHEUIITNX HEMETAIJIOB U UX COSAMHEHUN
Mertambl. [lonoxxenue MmetaiioB B [lepuoanyeckoit cucreme xumuueckux snementos J[.M.

23 MenneneeBa. OcOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0YeK aTOMOB MetayuioB. OOmme

' ¢usnueckue cBoiicTBa MeTayyioB. CIuIaBbl METAJIOB. DIEKTPOXUMUYECKUHN Psi/i HATIPSKESHUIA
METaJUIOB
XUMHYECKHE CBOWCTBA BaXHEWUIIUX METAUIOB (HATpUM, KA, KajdbllUid, MAarHui,

2.4 ATIOMUHHM, IIMHK, XpOM, JKeJe30, Melb) U MX coeauHeHui. OOmue crnocoObl MOTyYSHHS
MeTauioB. [IpuMeHeHre MeTaJIJIOB B OBITY M TEXHUKE

2.5 ['eneTnueckast CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAICKAIUX K PA3TUUYHBIM KJIaccaM

3 XUMUS U )KU3Hb

31 Ponp xumum B o0ecre4eHUH SKOJOTHMYECKOM, SHEPTeTUYECKOW M MUIIeBOM 0e30MacHOCTH,

PasBUTHU MCIAUIIMHBI. ITonstie o HAayYHBIX MCTOAAX ITO3HAHUA BCHICCTB U XHUMHYCCKUX




peakuun

Hpe}ICTaBHeHI/ISI 00 O6IIII/IX HAaYYHBIX MPUHIMUIIAX IMPOMBIIIJICHHOTO MOJTYYCHUS BaKHEUIITHX

3.2 BeIECTB. YeIoBEK B MUPE BEIIECTB U MAaTEPUAIIOB: BAKHEUIINE CTPOUTEIIbHBIE MAaTEPHAIIbI,

KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEPAMHUKA, MaTepUaibl JUIsl JJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHUUECKUE U MUHEPAJIbHBIE yI00PEHUS

33 Xumusd u 3J0pPOBLC HYCJIOBCKA: IIpaBWJia HMCIIOJIB30BaHUA JICKAPCTBCHHBIX IIPCIIapaTos,

IIpaBujia 0€30IaCHOr0 MCII0IL30BaHuUs pceIiapaToB OBITOBOM XHMMMH B HOBCCI[HCBHOI‘/'I KHN3HU

IIpoBepsiembie Ha EI'D no xumuu TpedoBaHus K pe3ybTaTam

ocsoenust OOII COO

Kon
NPOBEePSIEMOro
pe3yJbTara

[IpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM ocBoeHusi OOII COO

1

BrnaneHue cucteMol XUMHUYECKUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

1.1

OCHOBOTIOJIAraOIUE MOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, M30TOIMbI, dJIEKTPOHHAs
obojoyka aroma, S-, p-, O-3JeKTpOHHBIE OpOWTANM aTOMOB, OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUE aToMma, WOH, MOJIEKYIa, BaJICHTHOCT,
AJIEKTPOOTPHIIATEILHOCTh, CTENCHb OKHCIICHUS, XUMHUYECKas CBS3b (G- M T-CBS3b,
KpaTHBIE CBSI3M), TMOpUIU3AIMS aTOMHBIX OpOWTAaJeH, KpUCTAIIIMYECKAsl peIleTKa,
MOJIb, MOJISIDHAsE Macca, MOJIIPHBIH 00beM, MOJISIpHAs KOHIICHTPAIWs, PacTBOPHI
(MCTUHHBIC, JUCTIEPCHBIE CHUCTEMBI), KPHUCTAJUIOTUAPATHI, YTIEPOIHBINA CKETeT,
GbyHKIMOHATBHAS TPYIA, PaTUKal, H30MEpPbI, CTPYKTypHas (opmyna, H30Mepus
(cTpykTypHas, reomeTpuyeckas (I[UC-, TPAHCU30OMEpHs), TOMOJIOTMYECKUU P,
TOMOJIOTH,  YTJIEBOJOPOJIBI,  KHCIOPOJA- W  a30TCOAEp)Kallhue  COeJAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BeIllecTBa (yrICBOJIbI, KUPBI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYIISIPHBIE COSAMHEHSI, KDEKUHT, pUPOPMHUHT, THUIIBI
XUMHYECKHUX peakuuit (OKHCITUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHYECKHE, PEaKIIU HOHHOTO 00MEHa, TOMO- U T€TepOTreHHbIE, 00paTUMBIC H
HEOOpaTUMBIE), pacTBOpP, OIEKTPOIHTHI, HEIICKTPOIUTHI, SIEKTPOIUTUUYECKAS
JIICCOIMAINS, CTETIeHb TUCCOIMAINN, OKHCIUTEIh, BOCCTAHOBUTEIb, AJIEKTPOJIH3,
CKOPOCTh XUMUYECKOM PEaKINi, XUMUIECKOE PAaBHOBECHE)

1.2

TEOPUM U 3aKOHbI (TEOpHsS XMMHUYECKOI'O CTPOEHHUS OpraHMyeckux BemecTB A.M.
byrneposa, Teopus anexTpoauTuyeckon nuccouuanuu, Ilepnoanueckunt 3axon J1.1.
MeHieneeBa, 3aKOH COXpPAHEHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK
XUMHHU, MUPOBO33PCHYCCKUC 3HAHUA, JIC)KAIIUEC B OCHOBC ITOHUMAHUA NPUIUMHHOCTH U
CUCTEMHOCTH XUMHYECKHX SBJICHHH, COBPEMEHHBIE IIPEICTaBICHUS O CTPOCHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaAMOJIEKYJIIPHOM YPOBHSIX

1.3

MNpCaACTaBJICHUA O MEXaHU3MaX XHUMHUUYCCKHUX peaxunﬁ, TCPMOANHAMHUYCCKUX U
KHHCTUYCCKUX 3aKOHOMEPHOCTAX HX MPOTCKAHUSA, O XHMHWYECCKOM PpABHOBECHUM,
JUCHICPCHBIX CUCTEMAX

1.4

q)aKTOHOFI/I‘-IGCKI/Ie CBCIACHUA O CBOfICTBaX, COCTaBC, INOJYUYCHUU U 0e301macHOM
HCIIOJIF30BAaHNH BaKHEHIITHX HCOPraHNM4YCCKUX M OPraHUYCCKUX BCIICCTB B 6I>ITy u
HpaKTH‘{eCKOﬁ ACATCIIbHOCTH 4YCJIOBCKA

1.5

06].].[1/16 HAaY4YHBIC IIPUHOUIIBI XUMHUYCCKOI'O IIPOU3BOACTBA (Ha IpUMEPEC IMPOU3BOACTBA




CepHOM KUCIIOThI, aMMHaKa, METaHOJIa, epepaboTKH He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

2.1

XapaKTCPHBIC IIPU3HAKM W  B3aUMOCBA3b H3YUCHHBIX HOHHTHﬁ, IMPUMCHATDb
COOTBCTCTBYIOIIHUEC MOHATUA IMPU OIMMMCAHUN CTPOCHUA U CBOICTB HCOPraHNYCCKUX U
OpPraHMY€CKNX BCHIECCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XHMMHUUYCCKHUX 3HAHHH C IOHATHSAMH U MNpCACTABICHUAMU OPYTIUX
npeaMeToB  IJI 0olee OCO3HAHHOIO IIOHMMAHHI M OOBICHEHMS CYHUIHOCTU
MaTCpraJIbHOTO CAUHCTBA MHpa

CdopMuUpOBaHHOCTH YMEHHSI HCTIOIB30BATh:

3.1

HAaMMEHOBAHMS XUMHUYECKUX COCAMHEHUN MEXIYHAPOJIHOIO COK3a TEOPETHUECKON U
MPUKJIATHOW XUMHUHU U TPUBUAIBHBIC HA3BaHUS BEIIECTB, OTHOCSIINXCS K U3YYCHHBIM
KJIacCaM OPraHUYeCKUX U HEOPTraHWYECKUX COCTMHEHUI

3.2

XMMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHHS (OPMYJT HEOPTaHWYECKHX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (opMyIT
OpPraHUYECKUX BEILECTB

CchopMupoBaHHOCTb YMEHUS KJIACCU(PHUIIUPOBATH:

4.1

HCOPTaHU4YCCKUC BCIICCTBA, CaAMOCTOATCIILHO BBI6I/IpaTL OCHOBAaHHA U KPpUTCPUU IJIA
KJ'IaCCI/ICbI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHn4CCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA W KPUTCPUU JIA
KJ'IaCCI/I(bI/IKaI_[I/II/I HU3Yy4aCMbIX XUMHUYICCKHX 00BEKTOB

4.3

10 pa3IMYHBIM TPU3HAKaM (YUCIIy M COCTaBY PEarHpyIIUX BEUIECTB, TCILIOBOMY
3¢ dekTy peaknuu, WU3MEHEHUIO CTCIICHEeH OKHUCIICHHsS JJIEMEHTOB, OOpaTUMOCTH
pEaKIMU, YYaCTUIO KaTallu3aTopa)

CdopMUpOBaHHOCTH YMEHHUS XapaKTepHU30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM H BO30Y)XIIEHHOM COCTOSIHUM) M HOHOB XHMHYECKUX 3JeMEHTOB 14
nepuonoB Ilepuonnueckort cucrembl .M. MenneneeBa ©W HWX BaJCHTHbBIC
BO3MOYKHOCTH, UCTIOJIb3Ys TOHATHS S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIN, SIHEPTETHUCCKHEC
YPOBHH

ChopMuUpOBaHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COCTUHEHUH 110 MepHoaM U rpynnam

C(I)OpMI/IpOBaHHOCTb YMCHHA COCTABJIAITb YPABHCHUA XHMUYCCKHUX peaKHI/Iﬁ n
PACKpPBIBATH X CYIITHOCTh!:

7.1

OKHCJIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IoCpeaACTBOM COCTaBJICHUA
SJICKTPOHHOT'O Oamanca 3TUx peaKHI/Iﬁ

7.2

YPaBHEHUS PEAKIMI pa3INuHbIX TUIIOB; IIOJIHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIINI
MOHHOTO 0OMEHa, YUYUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH PEAKIIMU YT 10 KOHIIA

7.3

peakmuMid  THApPOJM3a,  peakuuil  KOMIUIeKcooOpa3zoBaHMs ~ (HAa  NpHMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMHHHUSA)

CdhopmupoBaHHOCTH YMEHHS MTOATBEPKIATH:




8.1

Ha KOHKPETHBIX MpHUMepax XapakTep 3aBHUCUMOCTH PEaKLMOHHOM CIIOCOOHOCTH
OpPraHUYECKUX COETUHEHHUI OT KPaTHOCTH U TUIAa KOBAJIEHTHOH CBA3M (G- U T-CBSI3M),
B3aMMHOTO BJIMSIHUSL @TOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX, a TAKXKE OT OCOOCHHOCTEN
peanu3alny pa3IndHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIUI

8.2

XapaKTCPHBIC XUMUYCCKHUC CBOMCTBA BCIICCTB COOTBCTCTBYIOMIUMHU 3KCIICPUMCHTAMU
Y 3aIIUCSMU YPABHEHUN XUMUYECKUX PEaKIINi

ChopMHpOBAaHHOCT YMCHHS XapaKTEPH30BaThb COCTAaB W Ba)KHEHIIME CBOMCTBA
BEIECTB, MPHHAJICKANINX K OINpPEICICHHBIM KjlaccaM W TpyIIaM COSAMHCHUU
(IpocThIC BELIECTBA, OKCHUJBI, THIAPOKCHJIBI, COJIM; YIIIEBOAOPOIbI, MPOCThIC d(DUPHI,
CHUPTHI, (PEHOJBI, ANBIACTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXHBIC 3(PHPHI,
YKHUPBI, YTIICBOJIbI, AMUHBI, AMUHOKHUCIIOTHI, OCITKH)

10

ChopMupOBaHHOCTh yMEHHUSI IMPOBOJAUTH PACUETHl 10 XUMHUYECKUM (opMmynam u
YPaBHEHMSIM XMMUYECKHUX peakiUil ¢ UCTIONb30BaHUEM (PU3NYECKUX BEJIINUMH:

10.1

Macchl (00beMa, KOJTMYeCTBa BEIIeCTBA) MPOAYKTa PeaKIMU, €CIU OJHO U3 UCXOIHBIX
BEIIECTB JIaHO B BHJIE PACTBOpPA C OMPEACICHHON MAacCOBOWM AOJIE pacTBOPEHHOTO
BEIIECTBA U JIaHO B U30BITKE (MMEET MIPUMECH)

10.2

MacCOBOH WJIM 0OBEMHOM JT0JIH, BBIX0/1a TTPOJIYKTa PEAKIIUN

10.3

TeII0BOTO 3¢ (DeKTa peakiui

10.4

00BbEMHBIX OTHOIIICHHH Ta30B

10.5

10 HaXOXACHUIO XUMUYECKOU (hOpMyIIbI BEllecTBa

11

Brnanenue cucteMol 3HaHHMII O METOJAaxX HAYYHOrO NO3HAHUS SIBICHUM TPUPOJIBIL,
WCTIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX W YMEHHUE MPHUMEHATh 3TH 3HAHUS TIpU
IKCIIEPUMEHTATHLHOM HCCIICIOBAaHUM BEIIECTB W JIJISI OOBSCHEHHS XUMHUYECKUX
SIBJICHUM, MUMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKOM JEATEIBbHOCTH YEJIOBEKa U B
MMOBCEIHEBHOM KU3HH

12

ChopmupoBaHHOCT, YMEHUS MPUMEHATH (UCMOJIB30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAaX BEIIECTB JJsl JKCIEPUMEHTAIBHON MPOBEPKH THIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEH TMPOTEKAHHMSI XUMHUYECKHX PpPEAKIUHA W  MPOTHO3MPOBAHUS
BO3MOXXHOCTEH MX OCYIIECTBICHUS; CUCTEMHbIE XUMUYECKUE 3HAHUS U1 OObSICHEHUS
W TPOTHO3WPOBAHUS SIBIICHUM, WMEIOIIMX ECTECTBEHHOHAYYHYIO TMPUPONY; IS
MPUHATHUS TPaMOTHBIX PEIICHUN POOJIeM B CUTYAIUSAX, CBSI3aHHBIX C XUMHEH

13

CdopMHUpOBaHHOCTh YMEHHS IIIAHUPOBATH M MPOBOANUTH XUMHUYECKHH HKCIIEPHMEHT
(mosiyueHre M H3Y4YCHHUE CBOWCTB HEOPTaHMYECKUX M OPraHMYeCKHX BEIIECTB,
Ka4eCTBCHHBIC peakuuu YTJIEBOJIOPO/IOB Pa3IUYHBIX KJIacCOB "
KHCJIOPO/ICOIEPKAIIMX OPTaHMYECKUX BEIIECTB, pEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
[0 PACMO3HABAHMIO HEOPraHMYECKMX M OPTaHUYECKHX BEIIECTB) C COOJIIOJCHHUEM
npaBuil 06e301acHOr0 OOpaIIeHusl ¢ BELIECTBAMHU U J1a0OPaTOPHBIM 000PYI0BaHHEM;
(bOopMyIHPOBATH LIETH UCCIIEIOBAHUS; IPEACTABIATH B PA3INYHON (hOPME Pe3yIIbTaThI
HKCIEPUMEHTA, aHAIM3UPOBATH M OIICHUBAThH MX JIOCTOBEPHOCTH

14

CdhopmupoBaHHOCTH YMEHHS OCYIIECTBIISTH [IEJICHANPABICHHBIN MOUCK XUMHYECKON
MHPOpPMALIMU B pa3IMYHbIX MCTOYHMKAX (HaydHas W ydyeOHO-HaydHas JMTeparypa,
cpeacTBa MaccoBOM uWHQoOpMmauuu, cetb VIHTepHET W Jpyrue), KPUTHYECKU




aHAJTM3UPOBATh XMMUYECKYI0 MH(OpMaIuio, rnepepadaThiBaTh €€ U HUCHOJIb30BaTh B
COOTBETCTBHH C TIOCTABIICHHON y4eOHOM 3a1aueit

15

CchopMuUpOBaHHOCTh yYMEHHUsI TIPOTHO3UPOBATh, AHAIM3MPOBATH M  OLEHHUBATH
nHOpPMAIHIO C TO3UIMKA IKOJOTUYECKOW OE30MacHOCTH IOCIECACTBUN OBITOBON H
MIPOM3BOJICTBEHHOH JIEATENFHOCTH YEJIOBEKa, CBS3aHHOM C MepepabOTKON BEILIECTB;
C()OPMHPOBAHHOCTh YMEHHUIl OCO3HABATH ONACHOCTh BO3ACUCTBUS Ha JKUBBIE
OpPraHM3MBbl OINPEICIICHHBIX BELIECTB, IOHMMAas CMBICI II0Ka3aTeasl NpelenbHON
JIONTyCTUMON KOHIIGHTPALMU, U MOSICHATh Ha MpUMeEpax CIOCOObI YMEHBIIEHHS U
IIPEIOTBPALIECHHS UX BPEIHOTO BO3IECHCTBUS HA OPTaHN3M UEJI0BEKa

HepequL IJIEMEHTOB COACpPKaHUdA, IMPOBEPACMBIX Ha €AUHOM TOCYyIapCTBEHHOM
IK3aMEHeE 10 XUMHHU

Kon

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

1.1

Crpoenne BemectBa. COBpeMEHHAsi MOJIEb CTPOCHUSI aToMa. PacmpezeneHue 3JIeKTPOHOB IO
JHEpPreTUUecKuM ypoBHsIM. Kitaccudukamms XuMuueckux 371eMeHTOB. OCOOEHHOCTH CTPOCHUS
IHEPreTUYEeCKUX YPOBHEH aTOMOB S-, p-, d-3yeMeHTOB. OCHOBHOE U BO30YKICHHOE COCTOSHHS
aTOMOB. DJIEKTPOHHAs! KOH(UTYpalus aToMa. BajJeHTHBIC 3JIEKTPOHBI

1.2

[lepuonnueckas cucremMa xumudeckux ssemMeHToB [[.M. Menneneea. du3nueckuid CMBICI
[Tepuonuueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3JIEMEHTOB U UX COEJIMHEHHI MO MepuojaM U rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
IIPOCTHIX BEIIECTB, BOJOPOIHBIX COEANHEHUH, BBICIINX OKCUIOB U THIPOKCUIOB

1.3

BanentHocts. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

1.4

Buapl xumudeckoi cBsi3u (KOBaJIeHTHAs, MOHHAs, METAJUTMUECKasi, BOAOPOIHAS) U MEXAHU3MBbI
ee oOpa3oBaHus. MEXMOJEKYJISIpHbIE B3auUMOJEHCTBUs. BemiectBa MOJEKYISIpHOTO H
HEMOJICKYJISIPHOTO CTPOCHHS. THIBl KPUCTAJUIMUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH

1.5

Xumunyeckass peaknus. Knaccudukanuss XMMHUYeCKMX peakUMid B HEOPraHUYECKOW U
OpPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB

1.6

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie 3 (hekThl XUMUYECKUX peakiuil. TepMoXuMuuecKkue ypaBHEHUs

1.8

OOparuMmble peakuuu. XUMHYeCKoe paBHoBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xumudeckoro paBHoBecus. [Ipunnum Jle Hlarense

1.9

Onektponutuyeckas auccornuanus. CunbHble W ciabble dnekTponuThl. Cpeaa BOJHBIX
pacTBOpOB BEIIECTB: KHUCHasA, HeWTpaybHas, wenouHas. CrTeneHb auccouuanuu. Peakumn
HOHHOr0 0OMeHa

1.10 | Tupponus coneii. MonHnoe npousBeaeHue Boabl. Bomopoansrit mokaszarens (pH) pactBopa

Crioco051 BBIPAXXCHHA KOHLCHTPAIHWH PACTBOPOB: MACCOBasd JOJII PACTBOPCHHOI'O BCHICCTBA,

1.11 | monsipHass KoHIeHTpauus. HachlllleHHbIE U HEHACHIINICHHBIE PAcTBOPHI, PACTBOPUMOCTD.

Kpucramnoruapatsl

1.12

OKHCIUTEIHHO-BOCCTAaHOBUTEIBHBIC peaKkmuu. IloBeneHue BelieCTB B cpeaax C PpasHbIM




3HAa4YCHUCM pH MeTtoapl SJICKTPOHHOT'O OanaHca

1.13 | DnexTpoan3 pacTBOPOB M PACIIABOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMHUU
2.1 |Knaccudukanus HeopraHMYecKnx coenHeHnH. HoMeHKaTypa HeOpraHn4eCcKuX BEIIeCTB
29 XWMHYECKHE CBOMCTBA BAXXKHEHIIMX METAJUIOB (HATPUM, KAJIMW, KAJIBIMK, MarHUi, alFOMUHUMH,
" | LMHK, XpOM, XkKelle30, Me/lb) U UX coeuHeHnid. OO11e crocoObl MOIYyYeHUs] METAJIOB
XWMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAIIOB (TaJOT€HOB, CEPHI, a30Ta, Gocdopa, yriepoaa
2.3 | KpeMHHUS) U HMX COCOUHEHHHA (OKCHIIOB, KHCIOPOJACOACPKAMMUX KHCIOT, BOJOPOIHBIX
COCTMHECHHM )
2.4 |T'enetnueckast CBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAMICKAIINX K PA3IMYHBIM KJaccam
25 Wnentudukanyss HEOPraHMIeCKUX coenHeHnid. KadecTBeHHbIE peakluy Ha HEOpPTaHUYeCKHe
"~ | BellecTBa U HOHBI
3 OCHOBBI OPraHMYECKON XUMUU
OCHOBHBIE TOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX coeauHeHuid A.M.
Bytneposa. YriepoaHslil CKeJIET OpraHuyecKoi MosieKysbl. KpaTHOCT XMMUYECKOU CBSI3U, G- U
3.1 |m-cBsasu, Sp3-, sp?-, SP-ruOpuaM3anuM OpOUTalIedl aTOMOB yriuepoAa. 3aBHCHMMOCTH CBOWCTB
BEILECTB OT XMUMHUYECKOI0 CTpOeHHUs MoJieKyl. I'omonoru. I'omonornyeckuii pan. M3omepus u
H30MEphI
3.2 |Ilonsarue o pynkunoHanpHoi rpymnmne. OpueHTanoHHbIE 3((HEKTH 3aMecTUTENeH
[IpencraBnenne o kiaccupuKaluyd OpraHMYECKHX BemlecTB. HoMeHKaTypa OpraHMYecKHUx
3.3 |coenuHeHmil (cucTeMaTHyeckas) W TPUBUAIbHBIC Ha3BaHUS BaXKHEHIIMX MpEACTaBUTENCH
KJIACCOB OPraHUYECKUX BELIECTB
34 CBoOogHOpaaUKaIbHBIH M HMOHHBIM MeXaHW3Mbl peakiuu. I[loHsTHE O HykiIeopuiae w
" | anexrpoduie. [IpaBuno Mapkosuukosa. [IpaBuio 3aiieBa
AnkaHbl. XMMHUYECKHE CBOMCTBA AJKAaHOB: raJON€HUPOBAHUE, NETUAPUPOBAHUE, TEPMUUYECKOE
35 |PasoKeHHe, KPEKHHT, HM30MEPH3AlMA, TOPEHHUE. [Tonyuyenune ankanoB. ILlukiioankaHsbl.
" | Crnenuduka CBONWCTB LHMKIOAIKAHOB C MajbiM pa3MepoM LUKIa. Peakuuu mpucoequHEHUs U
paauKaJIbHOTO 3aMEIICHUS
AnkeHpl. XMMUYECKHE CBOMCTBA: peakllMd NPUCOEANHEHN (TaJoreHUpOBaHUE, THAPUPOBAHUE,
3.6 |rugporamoreHMpoBaHWE, ~ TUApATallvs), TOPEHUSA, OKUCICHHA U  MOJUMEPHU3aAIUU.
[IpombIieHHbIE U TAOOPaTOPHBIE CLIOCOOBI MOTYUYEHHS AJIKEHOB
37 Ankamuensl. XMMHYECKHE CBOMCTBA alKaIUEHOB: PEaKIUU NPUCOSHAUHEHUs (TUIPUPOBAHHE,
" | rajJoreHUpoBaHuUE), TOPeHHs U nonuMepu3anuu. [lonydenue aakaaieHoB
Anxunbl. XMMHUECKHE CBOMCTBA: PeaKMU MPUCOETUHEHHS (TaJOTeHUPOBaHUE, THAPUPOBAHUE,
3g |TWApaTaims, THJIPOTATIOTCHUPOBAHKE) KaK CIIOCO0 MOMydeHUs] TTOJUMEPOB U APYTUX MOIE3HBIX
" | npoaykToB. Peakuuu 3amemnienusi. ['opeHue aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHH U1 CBapKU U pe3Ku MeTa/uloB. [IpruMeHeHne aneTuieHa
39 Apenbl. XuUMHMYECKHE CBOWCTBa O€H307a: pEaKUUd DIEKTPOPHUILHOTO  3aMelleHus,

NpUCOeANHEHNs (THApUpOBaHUE, rajoreHupoBaHue). Peakuus ropenus. OcoOGeHHOCTH




XMMHUYECKHX CBOWCTB Toiyona. [lomydyenue Oenzona. OCOOEHHOCTH XHMHYECKHX CBOWMCTB
cruporna. I[lomumepuzamusi crupona. CrocoObl TONXyYeHUS W TPUMEHEHHE apOMAaTHYECKUX
yIJI€BOJIOPO/IOB

3.10

Crouptsel. [IpenenbHble OJHOATOMHBIE CHUPTHI. XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBHE C
HaTpUEeM KakK CHoco0 yCTAaHOBJICHMS HAIMYMs THAPOKCOTPYIIIBI, C TaJOr€HOBOJOPOJAMH Kak
Croco0 TMOJy4YeHUs PACTBOPUTENCH, BHYTPH- W MEXKMOJEKYJISpHas Jeruaparanus. Peakmms
FOpeHI/IH. HonyquHe 9TaHOJIA: peaKI_II/IH 6p0>1<eH1/151 TJIFOKO3BbI, FI/IILpaTaI_[I/IH OTHUJICHA.
DTUJICHTIIMKOJIb U TJIMIICPUH KaK MPEACTaBUTENH MPEETbHBIX MHOTOATOMHBIX CITUPTOB

3.11

denon. XuMuueckue cBoWcTBa (peHosa (peakiuy ¢ HaTpHeM, THAPOKCHIOM HATpusi, OpOMOM).
[Tonyyenue penona

3.12

Anpaeruapl. XUMHUECKHUE CBOMCTBA MpEAENbHBIX albJCTHAOB: THAPHUPOBAHUE; KaYECTBEHHBIE
peaknuu Ha KapOOHHWIIBLHYIO TpyIIy (peakius «cepeOpsHOro 3epkajia»), B3auMOICHCTBHE C
ruapokcunom wmenu (Il). Tlomyuenume mnpenenbHBIX aNbIETUIOB: OKUCICHHE CIUPTOB,
TUApaTanus aneTuieHa. AIETOH Kak TMpeAcTaBuTedb KeTOHOB. (OCOOEHHOCTH pEaKIuu
OKHCJIECHHS alleTOHA

3.13

KapOoHoBble KHCIOTHL. XHMHYECKHE CBOMCTBAa MpPEIENbHBIX OJHOOCHOBHBIX KapOOHOBBIX
K1caoT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpaBbUHOM KHUCIOTHI. [lonydeHue mnpeneabHbIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIJIOT: OKHCIICHHE AJKaHOB, aJKEHOB, MEPBUYHBIX CIHPTOB,
aJpZieru1oB. Beicine npenenbHble U HeNpeaeabHble KAPOOHOBBIE KUCIOTHI

3.14

Crnoxuable 3¢gupsl 1 xKupbl. CrOcOOBI MOMYyYeHHS CIOXKHBIX 3(upoB. OOpaTUMOCTb pEaKIUH
srepucmkanmu. [IpumeHeHne  CIOXHBIX 3(UPOB B  MHUIIEBOW H  HapPrOMEPHOM
MPOMBIIIICHHOCTH. JKHPBI KaK CIIOKHBIE 3(HUPBI TIMIEPHHA M BBICIINX KapOOHOBBIX KHCIOT.
XMMHYeCKHe CBOMCTBA JKUPOB: THIPUPOBAHNE, OKUCICHNE. [ MAPOIU3, WIM OMBUICHHE, KHPOB
KaK CIoco0 MPOMBIIIJICHHOTO TOJTYYEHHUs COJICH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJU
BBICIINX KapOOHOBBIX KHCIOT

3.15

XUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMHA C Y4aCTUEM CIHMPTOBBIX U AJIBIETMIHOW TPyl U
MOJIOYHOKHCIIOE OpoxkeHue. llpuMeHeHne TIIOKO3bI, €€ 3HAueHHE B JKU3HEACATEIILHOCTH
opranusma. Jlucaxapupsl: caxaposa, MaibTo3a. BoccTanaBnMBaroniye 1 HEBOCCTaHABIMBAIOLIUE
nucaxapunapl. ['maponus aucaxapunoB. [lomucaxapuabl: kpaxman, riaukoreH. CrpoeHue
MaKpOMOJIEKYJl KpaxMmayia, TJIMKOT€Ha M UeJuIoio3bl. Pusnueckue CBOWCTBA KpaxMmana u
LEJUTI0NI03bl. XMMHUECKHE CBOMCTBAa Kpaxmaja: THApPOJIN3, KaYyeCTBEHHAs peakuus C HOJOM.
XUMHUYECKUE CBOMCTBA IIEJUIIONO03bl: TUAPOIIN3, MOTydyeHHe 3PupoB Lematono3sl. [lonsatue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN LIEJIK)

3.16

AMuUHBL. AMUHBI KaK OpPraHMYECKHME OCHOBAHUS: PEaKIMU C BOJOM, KUCIOTAMH, pPEaKIUs
rOpeHusl. AHWIMH KaK TMpPEICTaBUTEIb apOMATHYECKUX aMHHOB. XHMHUYECKHE CBOWCTBA
aHWIMHA: B3aMMOJCWCTBHE C KUCJIOTaMHU, OPOMHOU BOJOM, okucieHue. [lomydeHne aMHUHOB
ATKWIMPOBAHUEM aMMHUAaKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOAHBIX YIJIEBOAOPOIOB

3.17

AMWHOKHCIIOTBI W O€NIKH. AMHMHOKHUCIOTHI Kak aM(OTepHbIe OpraHHYECKUE COCIUHCHUS.
OcHOBHBIE aMHHOKHCIIOTHI, oOpasytoniue Oeinku. XUMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIH3,
JeHATypalns, KaueCTBEHHBIC (IIBETHBIC) PEAKIINU Ha OCIIKH

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB IOJMMEPOB OT CTPOEHUS MOJIEKYI.
OcHoBHbIE CITOCOOBI MOIYYECHUS BBICOKOMOJIEKYISAPHBIX COSIMHEHUI: PeakIui MOJTUMEPU3AIHH
1 nonukoHaeHcanuu. Kimaccudukarysi BOJIOKOH

3.19

I/I,ZLCHTI/I(bI/IKaLII/IH OpTraHUYCCKUX coequHeHuil. Pelienue OKCIICPUMCHTAJIBHBIX 3aJ1a4 Ha




pacnio3HaBaHUEC OPTaHNUYCCKUX BCIICCTB

3.20 | 'eneTnueckas CBsI3b MEKIY KIIaCCaMH OPTaHMYECKUX COEMHEHHH

4 XUMUS ¥ KU3HD
41 Xumusi B moBceqHeBHOW »ku3HU. [IpaBuna Oe3omacHoW pabOThl € €IKUMH, TOPIOYUMH U
" | TOKCMYHBIMU BEIIIECTBAMH, CPEICTBAMU OBITOBOM XUMHH
XuMuss ¥ 340poBbe. XUMHS B MeAUUMHE. XUMHUS M CEIbCKOE XO3AMCTBO. XHMHS B
4.2 | IpOMBINUIEHHOCTH. XUMHS ¥ YHEPTreTHKA: MPUPOIHBIN U MOIYTHBIH HE(PTSIHOM Ta3bl, UX COCTaB
u ucnonpzoBaHue. CoctaB HePTU U ee epepadoTKa (MPUPOIHBIE HCTOUHUKHU YIIIEBOIOPOJIOB)
XUMHUA U IKOJOTHA. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEeW Cpellbl U €ro MOCJIEACTBUA.
4.3 | Oxpana runpocdepbl, MO4BBI, aTMOochepbl, GIopsl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHHS.
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJTBTEPHATUBHBIE HCTOUHUKH SHEPTUU
OOmue mpeAcTaBlieHUs O MPOMBIIUICHHBIX CHOCO0AaX MOJMYYeHHs] XMMHYECKHX BelIecTB (Ha
4.4 |TPHUMEPE MPOH3BONCTBA AMMHAKa, cepHol KucnoTsl). UepHas u uBeTHas Metamnyprus. Crexkiio
" |M cuinuKaTHas MOPOMBINUICHHOCTh. IIpombinuieHHass opranuueckas xumus. Celpbe Ui
OpPraHUYECKOM MPOMBIIIEHHOCTU
5 Tunel pacyeTHBIX 337124
51 PacueTs! Macchl BeliecTBa WiM 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCe MU
"~ | 00beMy OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECCTB
5.2 | Pacyers! TemoBoro 3dexTa peakuun
5.3 |Pacuersr 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX
54 Pacuets! Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CIIU OHO U3 BEILECTB
" | naHo B U30BITKE (MMEET MPUMECH)
55 Pacuers maccoBoil miam OOBEMHOW JOJIM BBIXOJA MPOAYKTAa PEAKIUH OT TEOPETHUECKH
" | BO3MOXKHOTO
56 Pacuetsr macchl (0ObeMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa PEAKIMHU, €CIH OJIHO U3 BEUIECTB
" | maHO B BHJIE pacTBOpA C ONPECICHHON MacCOBOM JI0JIel PAaCTBOPEHHOIO BEIlIECTBA
57 Pacuerbl c wucnonb3oBaHMEM MOHITHM «MaccoBas [JOJs», «MOJISIpHAas KOHLIEHTPALUs»,
" | «pacCTBOPUMOCTb
58 Haxoxnaenue MosexkynsipHOW QOpMyJbl OpPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH U

MaCCOBBIM OOJIAM 3JICMCHTOB, BXOIAIIUX B €0 COCTAB, WA 110 IIPOAYKTAM CropaHus

Conep:xanne yue0HOro nmpeamera
10-ii kacc
OPTAHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHU
[Ipenmer opraHuyeckoil XHMMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAUYCHUE
B INOJIYUYCHUH HOBBIX BCHICCTB U MAaTCPHAIOB. Teopm{ CTPOCHUA OPraHUYCCKUX COCIII/IHGHI/Iﬁ
AM. byrtnepoBa, ee ocHOBHbIe TmoONOXKeHUA. CTPYKTypHble (QOPMYJIbl OPraHUYECKUX
BCUICCTB. FOMOJIOFI/I?I, n30McEpus. XUMHYEeCKast CBSA3L B OpraHU4Y€CKUX COCANMHCHUAX —
OJIMHAPHBIE U KPATHBIEC CBSI3U.




[IpencraBnenue o KiaccuUKaMM OPraHUYECKUX BemiecTB. HoMeHKmaTypa opraHMYecKHX
COEAMHEHUI (CuCTeMaTHuecKas) M TPUBHAJIbHBIC HAa3BaHMs BAXKHEMIIMX MpeNCTaBUTENICH
KJIACCOB OPraHNYECKHUX BELIECTB.

OKCIIEpUMEHTAIIBHBIE METOZABl M3Y4YCHHs BEILECTB M HMX IPEBPALICHHUN: O3HAKOMIICHHE C
o0pa3laMu OpraHUYecKUX BEIIECTB U MaTepHalaMH Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJT
OpPraHUYECKUX BEILECTB, HAONIOJICHME M OIHUCAHWE JEMOHCTPALlMOHHBIX OIBITOB II0
NPEBPAILICHUIO OPraHMYECKUX BEIIECTB INPU HArpeBaHuUHW (IUIaBlICHHE, OOYIJIMBaHUE U
rOpeHue).

YraeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TIOMOJIOTMYECKHH psia. MeTaH M 3TaH — IpocCTeHIne
NIPEJICTAaBUTENIN AJIKAHOB: (PU3MYECKHE W XMMHUYECKHE CBOWMCTBA (pEakiUH 3aMELICHUS U
TOPEHUs), HaX0XKJEHHUE B IPUPOJIE, TOJIyYE€HUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKUM psAl. DTWIEH U NPONUIIEH — MpOCTeHine
IIPEJCTaBUTENIN AJKEHOB: (PU3MUECKHUE M XMMUYECKHE CBOMCTBA (peaklUM TUAPUPOBAHMI,
raJIor€HUPOBaHNUs, TUIpATallii, OKMCIEHUS U ITOJIMMEPHU3aLIUN), [I0JIyY€HHUE U IPUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetwnOyrtaauen-1,3: cTpoeHue, BaKHEHIINE XWMHUYECKHE
cBoiicTBa (peakuus nonumepusanuun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HUHBI.
AJIKUHBL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALIETUIICH — IPOCTeHIINi
MIPEJICTaBUTEIb AJIKWHOB: COCTaB, CTPOCHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA (peakiuu
I'MJIPUPOBAHUS, FAIOTEHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), [TOJyUYCHHE U IPUMEHEHHUE.
Apenbl. benzon: cocrtaB, crpoeHue, (PU3NYECKHME W XMMHYECKHE CBOMCTBA (peaKiuu
raJJOTeHUPOBAaHUSI M HUTPOBAHHUsA), MOJIY4YEHHE U HpPUMEHEHHe. TOKCHMYHOCTh apeHOB.
I'enernyeckas cBSA3b MEXAY YIJIEBOJOPOIaMU, IPUHAAIEKAILMMHU K Pa3IMYHbIM KJlaccaM.
[IpupoaHble MCTOYHUKHU YrieBoJopojoB. [IpuponaHblii Ta3 W HOMyTHBIE HETSIHBIE Ta3bl.
Hedts m ee mnpoucxoxuaenue. CrmocoObl mepepaboTKH HE(PTH: IEPErOHKA, KPEKUHT
(TepMHUECKHi, KaTaIUTHUECKuUil), mupoau3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE
B IPOMBIIJICHHOCTH U B ObITY. KaMEHHBII yToJib ¥ MPOYKTHI €r0 IepepadoTKH.
OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YECHMs BEILIECTB M MX IPEBPALICHHUN: O3HAKOMIICHHE C
oOpasmamMu IUIaCTMacC, KaydyKoB H pe3uHbl, Kowiekimun «Hedts» u  «Yromby,
MOJEIUPOBAHUE MOJIEKYJ  YIJIEBOJAOPOJOB U  TaJlOr€HONPOU3BOJHBIX, IIPOBEIECHUE
MIPAKTUYECKON pabOThI: OJYyYEHHUE STUIICHA U U3YUYEHUE €T0 CBOWCTB.

Pacuernble 3agaun.

Boruncnenus no ypaBHEHUIO XMMHUUECKON peakiuu (Macchbl, 00beMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WM MPOJIYKTa PEeaKLUUU MO U3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3
HCXO/HBIX BEILIECTB WM MIPOJYKTOB PEAKLIUN).

Kucaopoacoaepxamue oprannyeckne coeANHEHUs!

[IpenenvHble OJHOATOMHBIE CHOUPTHL. METAaHOT W JTAaHON: CTPOCHHE, (QHU3UUECKUE U
XMMHUYECKHE CBOMCTBA (PEaKLMK C AKTUBHBIMU METaJJIaMH, TaJIOTEHOBOJOPOIaMH, TOPEHHE),
IIpUMEHEHne. BOIOpOJIHBIE CBS3M MEXAY MOJEKYJIaMH CHHUPTOB. JIeMCTBHE METaHOJA H
JTaHOJIa Ha OPraHU3M 4YeJIOBEKa.

MHoroaromMHble CHOUPTHIL. OTWIEHIJIMKOIb W TJIMLEPUH: CTPOEHUE, (QU3NYECKUEe U
XMMHYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsl peaKlus
Ha MHOTOaTOMHBbIE cMpThl). JleiicTBue Ha opraHusM uenoBeka. [IpuMeHeHue rnuuepuHa U
STUJICHTJIUKOJISL.

@DeHOoI: CTpPOCHUE MOJEKYJbl, (PU3NUECKUE U XUMHUUECKUE CBOWCTBA. TOKCMYHOCTh (heHOIa.
[Ipumenenue denona.

Anbneruasl. Dopmanbaeru, aleTanbIerul: CTpoeHne, GU3NIecKue 1 XUMUUYECKHE CBOICTBa
(peakuMy OKHUCJIEHHMS U BOCCTAaHOBJIEHUS, KAayeCTBEHHbIE pEaKIHUH), TOJydyeHUEe U
IIPUMEHEHHE.



OMHOOCHOBHEIE TIpEENIbHbIE KapOOHOBBIC KHUCIOTH. MypaBbUHAs U YKCYCHasl KHUCJIOTHI:
cTpoeHue, (GU3NYeCKUue U XUMUYECKHE CBOWMCTBA (CBOMCTBA, oOmMe ISl Kjacca KHUCIIOT,
peakiusi dTepuuKaIim), IoaydyeHue u npuMeHeHue. CTeapruHOBas M OJIEMHOBAS KHCIIOTHI
KaK MPEeACTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBUE.

Crnoxuble 3uppl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOIHN3 CIOXKHBIX 3(PHUPOB.
AKupsr. I'maponus xupos. [Ipumenenne xupoB. buosornaeckas posb KUPOB.

VYrneBoabl: cocTaB, KilaccuPUKAIUs yriaeBoaoB (MOHO-, JU- M Mojucaxapuabl). [roko3a —
MPOCTEUIINN MOHOCAXapHI: OCOOCHHOCTH CTPOCHUS MOJIEKYIbI, (PU3NYECKUE U XMMUYECKHE
cBoiicTBa (B3ammojaeicTBue ¢ ruapokcuaoM Menu(ll), okucieHne aMMHaYHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiieHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKIACHHE B TIPUPOJIE,
pUMeHeHue, ouonoruueckas poib. Dotocunte3. pyKTo3a Kak H30MEP IITFOKO3bI.

Kpaxman u nemirono3a Kak MpUpoAHble moaumepbl. CTpOoeHHE Kpaxmaia U LEJIIIOJIO3bL.
duzuueckrue M XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIM3, KAaueCTBEHHAs peaklus C
Hoaom).

DKClepUMEHTANIbHbIE METOJbl HM3yU€HHUs BEUIECTB M HUX INPEBpaIlCHUN: MpPOBEJCHUE,
HAOJIOICHNE U ONKCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHHPTOB, KauCCTBEHHBIC
peakIuy OJHOATOMHBIX CIHPTOB (OKucieHue 3TaHona okcuaoMm Mmenu(ll)), MHOTOATOMHBIX
CIUPTOB (B3auMojelcTBUE TiuuepruHa ¢ rugpokcugoMm Menu(ll)), anpaernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l) m rumpoxcumom meau(ll), B3ammomericTBue
Kpaxmajia ¢ HOoJOM), NpOBEAECHUE IPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCTIOTHI.

Pacuernsbie 3anaum.

Boruricnenus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00beMa, KOINYecTBa UCXOAHOTO
BEIIECTBA WJIM NMPOJIYKTAa PEaKIHWU MO MU3BECTHBIM Macce, 00beMy, KOJUYECTBY OJIHOTO U3
MCXOJHBIX BEIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcozeprkaliye OpraHuuecKue CoeTMHEHHS.

AMUHOKHUCIOTHI Kak ampoTepHble OpraHndeckue coenuHeHus. Ou3nyecKkue U XUMUYECKUE
CBOWCTBAa aMHHOKHUCIJIOT (Ha MpHUMepe IIHIuHa). bruomorndyeckoe 3Ha4eHWE aMHUHOKHCIOT.
IlenTtunel.

benku kak TpUpPOAHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHHs. llepBuuHas, BTOpUYHAs W
TpeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: TUAPOJIH3, ACHATYpallus,
Ka4eCTBEHHBIC PEaKIMU Ha OCJIKH.

DKCIepUMEHTANIbHBIE METOJAbl W3YYEHHs BEIIEeCTB W HUX MpeBpallleHuil: HaOIoJeHue |
OINMMCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATYypalus OCNKOB NPH HArpeBaHWH, L[BETHHIC
peakuu OeIKOB.

Bbicokomoieky isipHble coeJHHEeHHs

OcCHOBHbBIE TOHSTHS XUMHUH BBICOKOMOJEKYISPHBIX COEIWHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJMMEPH3AIMH, CPEeaHssT MOJeKyisipHas macca. OCHOBHBIC
METOJIbI ~ CHHTE3a  BBICOKOMOIIGKYJSIDHBIX  COEAMHEHHH  —  TOJUMEepH3amus |
TIOJTMKOH/ICHCAITHS.

DKCIIEpUMEHTAIbHBIE METO/bl M3YYEHHUsl BEIIECTB M MX HNpPEBpALLlCHUH: O3HAKOMJICHHE C
o0pa3namMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3eH MpU M3yUYEeHUU opraHudeckoi xumuu B 10-m Kiacce
OCYIIECTBIISICTCST Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK W
TIOHSITHM, SBISIOMIMXCS CHCTEMHBIMH MJiSi OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.



OO111e eCTECTBCHHO-HAYYHBIC MMOHSTHUS: SIBJICHUE, HAYUHBINH (aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaM3, CHHTE3, KilacCu(UKaIus, MepHOANIHOCTh, HAOOCHHE, U3MEPEHHUE, IKCIICPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: MaTepusi, YHEPTHUsS, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YIHEPTETHUYECKUN YPOBCHb,
BEIIECTBO, TEJI0, O0BEM, arperarHoe COCTOSHHE BEHIeCTBa, (DU3UYECKHE BEITUYHHBI U
SIMHUIIBI KX U3MEPEHHSL.

buonorus: knetka, opranusMm, Omocdepa, oOMEH BeIIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YIIIEBOIbI, )KHPHI, PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TIOPOIBI, MTOJIE3HBIE HCKOMAEMEBIE, TOTLTUBO, PECYPCHI.
TexHonOorus: MUIIEBBIE TPOIYKTHI, OCHOBBI PAllMOHAIBHOTO THTAHUS, MOIOIINE CPEICTBA,
JEKapCTBCHHBIE W KOCMETHYECKUE TIpermapaThl, MaTephalbl M3 HCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

11-# knace

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

XumMudeckuii  snmemMeHT. AtoMm. Snpo aToma, H30TOMBL.  DJEKTPOHHAs  00OJOYKa.
DHepreTMYecKue YpOBHH, MOAYPOBHH. ATOMHbIE opOuTamu, S-, P-, d-3IeMEHTHI.
OcobeHHOCTH pachpeneNieHus] 3JEKTPOHOB MO OpOHMTaIsIM B aromMax 3JIEMEHTOB MEpPBBIX
YeThIpeX NepUuoI0B. DJIEKTPOHHAS KOH(UTYpaLlus aTOMOB.

[lepuonnueckuin 3akoH u Ilepmoamueckas cucremMa XUMHUYECKHX dieMeHToB [[..
MenpeneeBa. CBsA3b NEpUOAUYECKOro 3akoHa U [lepumonnyeckoil CUCTEMBI XMMHMUYECKHUX
anementoB J[.M. MenneneeBa ¢ COBpeMEHHOM Teopuel CTpOEHHsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBOICTB XMMMYECKMX 3JIEMEHTOB M OOpa3yeMbIX MMHU HPOCTBIX U CIIO0XKHBIX
BELIECTB 110 TPYIIaM U epruoiaM. 3HaueHUEe MEPUOIMUECKOr0 3aKOHA B PA3BUTUU HAYKH.
Crpoenue BemecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUECKOW CBA3M (KOBaJIeHTHas
HENoJIsIpHasl U MOJIIpHAasi, HOHHAsI, MeTaJUIMuecKas). MexaHu3mMbl 00pa30BaHUs KOBaJIEHTHOM
XMMHUYECKOM CBs3M (OOMEHHBI M JIOHOpPHO-akLENTOpHbIH). Bogopoanas  cBA3b.
BanenTtHocTh. DnekTpoorpunareabHocTh. CTeneHb OkucaeHus. IoHbl: KaTHOHBI U @HUOHBI.
BewmectBa MOJIEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BelecTBa. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTbh CBOMICTBAa BEIIECTB OT TUIA
KPUCTAJJIMYECKON PEILETKH.

IlonsaTne o0 mucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE pAacTBOpbl. MaccoBas nois
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranndecknx coeanHeHnid. HoMeHKIaTypa HEOpraHWMYeCKHX BEIECTB.
I'enernyeckas CBSA3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKALIMX K PA3JIMYHBIM KJIaccaM.
Xumnueckas peakius. Krnaccudukanuss XMMUYECKHX peakiyii B HEOPTaHUYECKOW W
OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHUS MAacChl BEIECTB, 3aKOH COXpPaHEHHsS U
MIPEBPALIEHUS SHEPTUU IPU XUMHUECKUX PEaKIUsX.

CKOpOCTh peakiM, €€ 3aBHUCHUMOCTb OT pPa3Iu4HbIX (pakTopoB. OOpaTHMBIE pEaKIHH.
Xumuueckoe paBHOBecHe. PaKTOPBI, BIUSAIOIMIME HA COCTOSIHUE XMMHYECKOIO PaBHOBECHS.
[Tpuniun Jle Hlarense.

OnexTponutuyeckas auccoruanus. CunpHble U cinadble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

DKCIepUMEHTAJIbHbIE METOJIbl H3Y4YEHMsI BEIIECTB M HUX MPEBPALLEHUI: IeMOHCTpaIus
tabmun «llepuoanueckas cuctema xuMmudeckux snementoB [I.M. MenneneeBay, u3ydeHue
MOJI€NIe KPUCTAJUIMYECKUX PEUIeTOK, HaONI0JIeHHe U ONHCaHUE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3iokKeHHEe MEepOoKCHIa BOJOPOJa B NMPHUCYTCTBUU KaTalln3aTopa,
ONpENEICHUE Cpebl PAcCTBOPOB BEIIECTB € IOMOINBK YHHBEPCAJIBHOIO HWHIAUKATOPA,



peakiuuu MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKOW paboThl «BiusiHHE pa3TUYHBIX
(haKkTOpOB Ha CKOPOCTb XUMHUECKON peaKImny.

PacueTnsie 3aaun.

PacueTsl Mo ypaBHEHUSIM XUMHUYECKHX pEaKUUi, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacyeThl ¢ UCIOJIb30BAHUEM MOHSATUS «MACCOBas J10JIS BEIIECTBAY.

Heoprannveckasi Xumus

Hewmeramnebl. Tlonoxenue HemeraminoB B [lepuoanueckoil cucteMe XHUMHUYECKUX 3JIEMEHTOB
JI.1. MenzeneeBa 1 0COOEHHOCTH CTpOEHHUs aTOMOB. DU3HYECKHE CBONCTBA HEMETAIUIOB.
AJtoTponus HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).
XUMUYEeCKHEe CBOICTBAa BaXHEHMIIMX HEMETaUIOB (TajoreHoB, cephl, as3ora, (ocdopa,
yriaepoja ¥ KpPEeMHHs])) U HUX COCIMHEHHH (OKCHIIOB, KHCIOPOJCOAEPKAIIMX KHUCIOT,
BOJOPOJHBIX COEIUHEHHUIA).

[IpuMeHeHrEe Ba)XHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertambl. [Tonoxxenue metamnoB B lepuognyeckoil cucteMe XxumMuieckux snemeHTon J1.1.
MenpeneeBa. OCOOEHHOCTH CTPOCHUS JJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. Oomrue
¢uzmveckue cBoricTBa MeTai1oB. CIUIaBbl METAJIOB. DJICKTPOXUMHUCCKHUH Psii HAPSDKCHUHA
METaJUIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpUH, KalWul, KalbIMd, MarHum,
ATIOMUHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUI.

O61ue cnocoObl nmoxy4YeHust MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHHUKE.
DKCHEepUMEHTAIBHBIE METOJIBI U3YUYEHUs BEIIECTB U UX MPEBPAIICHUN: U3YYCHUE KOJUICKIIUU
«Mertannel M CIUIaBb», OOpaslloB HEMETAJIOB, PEUICHHE SKCIePUMEHTAIbHBIX 3ajad,
HaOJIIOJICHUE W OMHUCAHUE JIEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICHCTBHE
THJIPOKCHIa AIIOMHHHUS C PACTBOPAMHU KHUCIOT U IIEJoYei, KaueCTBEHHBIC DPEaKIMH Ha
KaTHOHBI METAJIJIOB).

Pacuetnble 3agaun.

Pacuetsl Macchl BemecTBa Wik 00beMa T'a30B [0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
win o0beMy OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMH BELIECTB, pacueThl Macchl (0ObeMma,
KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIIMH, €CIITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA U KU3Hb

Posnb xumMum B 00CECTICUCHUH 3KOJOTUYCCKOM, YHEPTEeTHUSCKON M MHINEBON 0€30MacHOCTH,
pa3BUTUM MeAMLIMHBL. [IOHATHE O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYECKHX
pEaKUHid.

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJYYEHHUs BaXKHEHIINX
BEILIECTB.

UenoBeKk B MHUpE BEIIECTB M MaTepuUajoB: BaKHEHIIME CTPOUTENbHBIE MaTepHAIbL,
KOHCTPYKIIMOHHBIE MaTepUajbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTEpHUAIIbl JJIsi AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHsT W 370pOBbE 4YEJOBEKa: NpaBWiIa WCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
MpaBuia 6€30MaCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TTOBCETHEBHOM JKHU3HH.
MexnpeaMeTHbIE CBSI3H.

Peanu3zamus MexnpeIMETHBIX CBSI3eH MPU U3YYEeHUHU 00IIel U HeopraHndeckoi xumuu B 11-
M KJIacCe€ OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUN, TaK W TIOHATUH, SBISIONIMXCA CHUCTEMHBIMU JUISl OTHEIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0miue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAyYHBIH (akT, TMIIOTE3a, 3aKOH, TEOpUSs, aHAIIU3,
CUHTE3, Kiaccu(HKaIus, MEPUOAUYHOCTb, HAONIOJIEHUE, IKCIEPUMEHT, MOJEIHpPOBAHUE,
W3MEpPEHHE, SBICHUE.



®dusnka: marepus, SHEpPrHs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIA, JHEPTeTUUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BbEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3UUECKUE BETMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.
buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.
TexHonorusa: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJLUTypPTHUsi, IPOU3BOJCTBO CTPOHUTEIBHBIX
MaTepHalioB,  CEIbCKOXO3AWCTBEHHOE  IPOM3BOJCTBO,  MUINEBas  MPOMBILIUIEHHOCTD,
(dapmManeBTHUECKasi  MPOMBIIIJICHHOCTh, MPOHM3BOJICTBO  KOCMETHYECKHX  IPENapaTos,
IIPOM3BOJICTBO  KOHCTPYKUMOHHBIX  MaTepHalioB,  3JEKTPOHHAs  IPOMBILIUIEHHOCTb,
HaHOTEXHOJIOTHH.

TemaTn4yeckoe NJIAHUPOBAHKE

Temarnueckoe miaHupoBaHue no xumuu g 10-11-x k1accoB COCTaBIEHO C Y4ETOM
paboueil mporpaMMbl BocliuTaHus. BHeceHb! TeMbl, 00eceunBarOIUe PEATU3ALNIO LIETEBbIX
npuoOpuTETOB BocnuTanus oodydaromuxcs COO uepes n3ydeHue XUMMHH.

B BocnuTtaHumm oOy4aromMxcsi IOHOLIECKOIO BO3pacTa TaKUM IPUOPUTETOM SIBISETCA
CO3/laHMe ONaronmpuATHBIX YCIOBUH ansi  npuoOpeTreHus OO0y4aroIMMHCS — OIbITa
OCYILLECTBJICHHUSI COLMAIBHO 3HAYMMBIX JieJl. BblieneHue AaHHOrO NMPUOPHUTETa CBSI3aHO C
NOTPEOHOCTHIO OOYYAIOLIMXCS B KM3HEHHOM CaMOOIIPENEIICHUH, B BBHIOOPE JajJbHEUIIETO
KU3HEHHOTO IyTH, KOTOPBIA OTKpPbIBA€TCA Iepel HUMU Ha IIOPOre CaMOCTOSATENIbHOU
B3pOCJION KU3HU.

Ha ypokax xumuun oGyyaromuecst MOTyT IpHoOpecTu:

ONBIT  CaMOCTOSITENIBHOTO  NMPHOOPETEHWsI HOBBIX 3HAHWH, TPOBEINEHHUS  HAYYHBIX
UCCIIEIOBAaHUM, OIBIT IPOEKTHOM IesATEIbHOCTH;

OIBIT CaMOTIO3HAHMS M CaMOAaHAaN3a, OIBIT COIMAJIBHO MPHEMIIEMOTO CAMOBBIPRKEHUS U
camopeanu3aluy;

TeMaTuuyeckoe IVIAHUPOBaHHUeE.

10-ii k1acc
KosmuecTBo yacos JIEKTPOHHBIE
HaunmenoBanmue
Ne (uu¢posbIe)
n/n | PA3Aer0B " Tem Kontpoabnbie | [IpakTudeckue | ogpazoparesnbie
porpamMmel Beero padoThI padoThI
pecypcsbl
Pazgen 1. TeopeTuueckue 0CHOBbI OPraHUYeCKOM XUMUH
[Ipenmer opraHnyeckon
. Teo cTpoe
11 |oprammcerns |3 Bubmonera. TIOK
' p o https://m.edsoo.ru/7f415e2e
COEMHEHHI AM.
bytneposa
Hroro mo pazneny 3
Paznen 2. YraeBoaopoabt
21 [Ipenenbubie 2 bu6moreka IJOK
) YTIEBOJOPO/IBI — AJIKAHBI https://m.edsoo.ru/7f415e2e
Henpenenbabie bubmnoreka [JOK
2.2 | yrIeBoOpOMBI: ANKEHBI, | 6 1 https://m.edsoo.ru/7f415e2e
aJKaJMeHbl, aTKUHBI




23 Apomarnyeckue 2 bu6nunoreka LIOK
' YTIIE€BOJOPOAbI https://m.edsoo.ru/7f415e2e
[IpuponHble HCTOYHUKH bubauorexa [JOK
2.4 | yrmeBomopoaoB W wux |3 1 https://m.edsoo.ru/7f415e2e
nepepaboTka
Hroro no pazneny 13

Pasznen 3. Kucaopomocoaepxamme opranHudyecKkue coeIuHeHust

Bbubmauoreka LIOK
31 Crprer. deron 3 https://m.edsoo.ru/7f415e2e
AJLIerunel. Bbubmuoreka IIOK
3.2 KapOoHOBbIE KHCIOTHL. | 7 1 https://m.edsoo.ru/7f415e2e
CrnoxxHbIe (U
Bbubnuoreka [JOK
3.3 YIACBOZIEL 3 2 https://m.edsoo.ru/7f415e2e
Hroro mo pazneny 13

Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHEeHHs

a1 AMUHEL 3 Bbubnuoreka IIOK
' AMUHOKHCIIOTHL. benku https://m.edsoo.ru/7f415e2e

Hroro no pasneny 3

Paspnen 5. BeicokoMoOJIeKy I pHbIE COeIHHEHUS
51 [Inactmaccel. Kayuykun. 2 bubnuoreka LIOK
' Bonokna https://m.edsoo.ru/7f415e2e
HWroro no pazneny 2
OBIIEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOTPAMME
11-i kaace
KosmmyecTBo yacos DJIEeKTPOHHBIE
HaunmenoBanue
Ne a3Jesi0B " TeM (wnpposrie)
wu |P23A Beero | KOHTPObHBIE | TIpaKTHuecKHe | gGpasoBaTebibIe
MporpamMMel padoThbl paGoThI pecypeni
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aTOMOB. bu6moreka [IOK
[Meproanyeckuii 3aKOH | https://m.edsoo.ru/7f415e2e
1.1 |Ilepuomuueckas cucrtema |3
XMUMHUYECKHX  DJIEMEHTOB
JA.N. Menaeneena
19 Crpoenue BEIECTBA. | 4 bu6nuoreka [IOK
"~ | MHOrooOpasue BeliecTB https://m.edsoo.ru/7f415e2e




bu6mmoreka IJOK

1.3 | Xuwrieckue peaxiun 6 ‘ 1 https://m.edsoo.ru/7f415e2e
Hroro mo pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
Bu6muoreka [JOK
2.1 | Meranmi 6 1 https://m.edsoo.ru/7f415e2e
bu6nuoreka [JOK
2.2 | Hemeranmet J 1 https://m.edsoo.ru/7f415e2e
23 CBsI3p HEOPraHUYECKUX U 5 Bubnnoreka [IOK
"~ | OpraHNYEeCKUX BEIIECTB https://m.edsoo.ru/7f415e2e
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bubnuoreka IIOK
3.1 | Xummst w KusHp 4 https://m.edsoo.ru/7f415e2e
Hroro no pazneny 4
OBILEE KOJIMYECTBO 34 3
YACOB I10 ITPOT'PAMME
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