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ba3oBrlil ypoBeHb
IosicHuTeIbHAS 3aNIHCKA

[IporpamMma mo XMMHUM Ha ypOBHE CpeAHEro odmero obpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTeIbHON MPOTpaMMBI CPEJHETO OOIIero
oOpazoBanus, npexactaBieHHbix B PI'OC COO, ¢ yuérom Konnenumu npenogaBaHus y4eOHOTO
npeaMera «Xumus» B 00pa3oBaTeNbHBIX opraHuzauusax Poccuiickoil ®exepanuu, peanu3yrolInx
OCHOBHBIE 00pa3zoBaTeIbHBIC NPOTPAMMBI, W OCHOBHBIX IIOJIOKEHUH (QenepanbHOi  paboueit
MPOrpaMMbI BOCITUTAHUSI.

OcHOBY TOAXO0/J0B K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEICICHHUIO OOIIeH cTpareruu
00y4eHus, BOCIIUTAHMS U Pa3BUTHUS OOYJAIOLINXCS CPEACTBAMH y4eOHOTO mpeamera «Xumus» st 10-
11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIUeNTyanpHble mnojoxeHus PrOC COO o
B3aMMOOOYCIIOBICHHOCTH LEJEH, COJEpKaHHs, Pe3yabTaToB OOy4eHHS U TpeOOBaHWA K YPOBHIO
MOITOTOBKH BBIITYCKHHKOB.

B cooTBeTcTBMM ¢ JaHHBIMH TOJIOKEHHSIMH IporpamMma 1Mo XUMHH (0a30BBI ypOBEHb) Ha
YPOBHE CpeTHEro 00I1Iero 00pa3oBaHuUs:

— yCTaHaBIMBAaeT o00s3aTelibHOEC (MHBAapUAHTHOE) TIPEIMETHOE COJICp)KaHHUEe, ONpeneseT
KOJIMYECTBEHHBIE W KAUECTBEHHBIE €Tr0 XapaKTePUCTHKH Ha KaKJIOM OJTale H3YydeHHs NpeaMeTa,
MpeyCMaTPUBACT NPUHIMITEI CTPYKTYPUPOBAHUS COJEP)KAHUS M pacIpelielieHHs] ero 1o Kiaccam,
OCHOBHBIM pa3zJiesiaM U TeMaM Kypca;

— Ja€T mpUMepHOe pacipesielieHle YYeOHbIX YacoB 110 TEMATUYECKUM pa3fiesiaM, pEKOMEHAYeT
MIPUMEPHYIO TOCIIEI0BATEIFHOCTh M3YUSHHS OTIEIBHBIX TEM Kypca ¢ YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH yueOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs
10-11 xmaccos;

— HaéT METOIMYECKYI0 MHTEPIPETANHNIO Ieieid M3ydeHHs TpeaMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CpelHero oOmiero oOpa3oBaHUs, COJEPKATEIbHOW XapaKTePUCTHKU
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHMSI OCHOBHOM 00pa3oBaTelIbHOH MpOrpamMMbl CPEAHEro OO0ILIero
o0pazoBaHusi  (JTMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MIO3HABATEIbHON JIEATENBHOCTH OOyJarollerocs IO OCBOEHHMIO cojaepxkaHus mnpenmera. Ilo Bcem
Ha3BaHHBIM MO3MIMAM B IpOrpaMMe MO XHUMHUHU COOJIIOJIEHA INPEEMCTBEHHOCTh C (enepanbHOi
paboueld mporpaMMoOl OCHOBHOTO oOmero ooOpazoBanuss 1o xumuu (mia  8-9  kmaccoB
00pa3zoBaTeNIbHBIX OpPraHu3alnii, 0a30BbIil YPOBEHB ).

O0mas xapakTepuCTHKA Y4eOHOIr0 npeamMera

XuMmuyeckoe 00pa3oBaHHe, MMOTy4aeMOe BBITYCKHUKaMH OOIIe00pa30BaTeIbHON OpraHu3aluy,
SIBJIIETCS HEOTHhEMJIEMON YacThI0 UX OOPa30BAHHOCTH U CIY)KHUT 3aBEpPUIAIONIMM 3TAllOM peallh3aluu
Ha COOTBETCTBYIOIIEM 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX IEIOCTHOM cHucreMme
XMUMHUYECKOTO oOpa3oBanus. KitodeBble IIEHHOCTHM KacalOTCsl T[IO3HAHUSA 3aKOHOB IPUPO/IbI,
dbopMHUpOBaHMSI MHPOBO33PEHHMsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe OJKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M MPUPOJIHON cpere. Peanusyercs xumuueckoe
oOpa3oBaHue OOy4yaloOUIMXCS HAa YPOBHE CpeaHEro ooOmiero o0pa3oBaHUS CpeICTBaMU Yy4eOHOTO
npenMera «XuUMUsS», COIEpKaHue M MOCTPOCHHE KOTOPOTO OMpEeNieHbl B MPOrpaMMe MO XUMHUHU C
yu€ToM crnenu(UKd HAYKH XUMUH, €€ 3Ha4eHHs B MO3HAHUM MPUPOJABI U B MaTepUaTbHOM KU3HU
oOmiecTBa, a Takke C y4€ToM OOMMX M[eNed W MPUHIUIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSTHUE CUCTEMBI cpeiHero obiero oopasopanus B Poccuiickoit @eneparum.

[Ipu QopmupoBanuu coiepxkaHus NpeAMeTa «XUMHUS» YUTEHBI CIECAYIOUINE IOJIO0XKEHHUS O
crienguKe U 3HAYCHUN HAYKU XUMHUH.

XUMHUS Kak 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B CO3JTAHUH HOBOM 0a3bl
MaTepUaabHOM KyJIbTYphl, BHOCHT CBOW BKIaaA B (OopMHUpOBaHHE paIMOHATIBHOTO HAYYHOTO
MBIIILJICHHS, B CO3/IaHUE IIEIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI
U 4YeloBeKa, KoTopoe ¢opMupyeTcs B XMMHH Ha OCHOBE TOHHMMAHHS BEIIECTBEHHOTO COCTaBa
OKPYXAaIOIIEr0 MHpaA, OCO3HAHUS B3aMMOCBSI3M MEXIY CTPOCHHUEM BEUIECTB, MX CBOWCTBAMHU U
BO3MOHBIMHU 00JTaCTAMU TPUMEHEHUS.

CoBpeMeHHasi XUMHUs Kak HayKa CO3MJaTelbHas, HayKa BBICOKMX TEXHOJIOTMI HampaBlieHa Ha
pelieHne TI00anbHBIX MPOOIEM YCTOMYHUBOTO PAa3BUTHS UEIOBEUYECTBA - CHIPHEBOM, YHEPTETHUECKOM,



MUIIEBOM, SKOJIOIMYECKON OE€30MaCHOCTH M OXPaHbI 3/10pOBbs. TECHO B3aUMOJEHCTBYS C JIPYrUMU
€CTeCTBEHHBIMH HAyKaMH, XHMHS CTala HEOThEMJIEMOH 4acTbi0 MHPOBOH KyJIbTYpbI, HEOOXOIUMBIM
YCJIOBHMEM YCHEUTHOTO TPYJa M KU3HU KaXKIOTO YjeHa O0IIecTBa.

B cooTBeTcTBUUM ¢ 0OMIMMY ENSMU U IPUHIUIIAMHE CPEIHETO 001Iero oopa3oBaHus CoepKaHNE
npenmera «Xumus» (10-11 kmaccsl, 6a30BbIi YPOBEHb H3yUYCHHS) OPUSHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOMEKYIbTYPHYIO TIOATOTOBKY OOy4YalolmuXcs, HEOOXOIUMYKd WM I  BBIPaOOTKH
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEHIHOTO BKIIOYEHHS B JKHU3Hb COLIMYMA, NPOAOKEHUS
00pa3oBaHus B pa3IMYHBIX 00IACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBigionMu npeaMeTa « XuMUsh» SIBISIOTCS 0a30Bbie Kypechl - «OpraHudeckas XUMHUsS» U
«OO0mas ¥ HeopraHW4ecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEP)KAaHHS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHHWH MO HEOPraHMYECKOW XMMHHU (C BKJIIOUYEHHEM 3HAHUU U3
oOmield XMMUK) U OpraHudeckord xumMuu. DopMUpOBaHHE JAHHOW CHUCTEMbl 3HAHWU MPU WU3YYCHHH
npeaMera 00ecreuynBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT0OOpa3usi BELIECTB HA OCHOBE
0OLIMX MOHITUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB - «Opranuyeckas xumus» U «OOmas W HeopraHuveckas
XUMHS» c(popMHUpOBaHAa B NporpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOIO MOJX0Ja K H3YYEHHIO
yueOHOro Mmatepuana U OOYCIOBJIEHa MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
ONpeeIEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce opraHnueckoil XMMHM BEIIECTBA paccMaTpUBAIOTCS
Ha YPOBHE KJIACCHUUECKONM TEOpPHM CTPOEHHUS OpPraHMYECKHX COEAMHEHHH, a TakKe Ha YypOBHE
CTEPEOXUMHUYECKUX U IIEKTPOHHBIX MPEJICTaBICHUN O CTpoeHUH BellecTB. CBeneHust 00 N3y4aeMbIX B
Kypce BeIeCTBaxX JAaroTCsl B Pa3BUTHUHU - OT YIJIEBOJOPOJOB JIO CIOXHBIX OHMOJIOTMYECKH aKTHBHBIX
coenuHeHul. B Kkypce opraHnyeckodl XMMHUU TMOJY4arOT pa3BUTHE C(HOpPMHUpPOBAaHHBIE HAa YPOBHE
OCHOBHOTO 00miero o00pa3oBaHusl [E€PBOHAYAIBHBIE MPEJICTaBICHUS O XUMHUYECKOW CBS3H,
KJIaCCU(UKAIMOHHBIX TMpPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT WX CTPOEHHS, O
XUMHUYECKON PEaKIUH.

B mpenmere «Xumus» 06a30BOro ypoBHS paccMaTpHUBaeTCs M3YUYEHHBIM Ha YpOBHE OCHOBHOTO
o0mero o0Opa3oBaHUs TEOPETHYECCKUN Marepuan U (PaKTOJIOTHYECKHUE CBEICHMSI O BEIIECTBAX H
XUMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «O011as 1 HeopraHudeckasi XuMus» 00y4aroium cs
MPEIOCTABIISIETCS BOBMOKHOCTh OCO3HATh 3HAYEHHE NMEPHUOINYECKOTO 3aKOHA C 00IIETEOPETHIECKUX U
METO/I0JIOTUYECKUX MO3UIUH, ITy0Xe MOHATh UCTOPHUYECKOe U3MEHEHHe (DYHKIMI 3TOTO 3aKOHA - OT
00001IaroIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHUN O BaXHEWIIMX BEHIECTBaX, MX COCTaBE, CTPOCHHH, CBOMCTBaX W
MIPUMEHEHHUH, a TAK)KE€ O XMMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
nonoJiHsAercs B Kypcax 10 u 11 kitaccoB aneMeHTamMu CoAepKaHusl, UMEIOUMMU KYJIbTYpPOJIOTrHUECKHM
U TPUKIATHON XapakTep. JTH 3HaHHs CIIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3U XUMHUU C APYTUMU
HayKaMH{, DPAacKpbIBalOT €€ pojb B IIO3HABATEIIBHOW W NPAKTUYECKON JEATEIbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YB)XXEHUS K IMPOIECCY TBOPUECTBA B 00JACTU TEOPUM M MPAKTHUECKUX
MPWIOKEHUH XUMUHU, I[OMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO
3HAYUMBIX MPoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(DOPMALIUIO U IPUMEHSTh
e€¢ A TONOJHEHHUA  3HAHUW, PEHIeHUS  UHTEUIEKTYaJbHbIX M AKCIIEPUMEHTAJIbHBIX
uccienoBaTenbeckux 3aaad. Cojnep:kanue ydyeOHOTO mpeameTa « XUMus» JaHHOTO YPOBHS H3YyUEHUS
OpUEHTHPOBAHO HAa (OPMHUPOBAHUE Y OOYHAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHHS
¢bunocodckux uaei, TakKuX Kak: MaTepuagbHOE €IUHCTBO HEOPTraHMYECKOTO W OPraHMYecKOro MUpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IO3HABAEMOCTDb MPUPOIHBIX SBICHUN
NyTéM SKCIEPUMEHTAa W PELIEHUS MPOTHUBOPEUYUNA MEXAYy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEANOCHIIKaMU, OCO3HAHUE POJIM XMMUU B PEIICHUH JKOJOTHYECKHX MpoONieM, a Takke Mmpoodiem
cOepexeHns SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TEXHOJIOIMM U MaTepUaoB.

B mutane pemeHus 3amad BOCHUTAHHS, PAa3BUTHS W COLMANHM3AIMKM OOYYAIOUIUXCS MPUHATHIE
MporpaMMOM MO XMMHUHM TOAXOJbl K ONPEIECICHUI0 COAEpKaHUS M TIOCTPOEHUS MpeaMmera
MpelycMaTpuBaT (popMUpOBaHUE y 00YUAIOIIMXCS YHUBEPCATbHBIX YUEOHBIX NEHCTBUMN, MMEIOIINX
0a30Boe 3HA4YeHHE IS Pa3IMYHBIX BUAOB JESITENBHOCTH: PEIICHUS MpoOJieM, MOWCKa, aHalu3a U
obpaboTku uHpOpMANKK, HEOOXOAUMBIX JJs NPUOOPETEHUs  OMbITa MPAKTHUYECKOH U
HCCIEA0BATENbCKOM AESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUM XUMUMU.



B mpaxTuke mpemnogaBaHus XMMHHM KaKk Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, Tak U Ha
YPOBHE cpefHero olmiero o0pa3oBaHus, MPH OMPEICIICHUHN COACPKATEILHON XapaKTePUCTUKHU Iieeit
U3Y4YEHHs TIpeAMETa HaIpaBJIICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO NPU3HAETCS
¢dbopMupoBaHHE OCHOB XHMHUYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO ECTECTBO3HAHMUS,
IIPAKTUYECKON JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KyinbTypbl. C
METOJMYECKON TOYKHM 3PEHMsI TaKOM IOJXOJ K ONPEAEICHUIO LeJIel U3Y4eHUs IpeaMeTa SIBISETCS
BIIOJIHE ONPaBIaHHBIM.

esan u3ydyenust yueOHOro npeamera

['maBHBIME 1EJISIMHU U3YYEHUSI TIpeIMeTa « XMMUS Ha YPOBHE CpeaHEro o0mero oopa3oBaHus Ha
0a30BOM ypOBHE SIBJISIFOTCS:

— (opmupoBaHUE CUCTEMbl XUMHUYECKUX 3HAHUI KaK BaKHEUIIICH COCTABIISIONICH €CTECTBEHHO-
HAayYHOUW KapTHHBI MUPA, B OCHOBE KOTOPOH JIE)KAT KIIFOUEBBIC TOHITHS, (PYHIaMEHTAIbHBIC 3aKOHBI U
TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U MOHUMAHHE CYNTHOCTH JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH X Pa3BUTHS U CTAHOBJICHHUS;

— (QopMHpOBaHHE W pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJAaX TO3HAHMS BEIIECTB U
XUMUYECKUX PEaKINil, HEOOXOIUMBIX JJIsi TPUOOPETEHUSI YMEHUM OPUEHTHPOBATHCS B MUPE BEIIECTB
Y XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON 1 MMOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUM U CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM M OOBSICHEHHWEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

ConeprkarenbHasi XapakTEPUCTHKA TEJeH U 3a7a9 U3ydeHHUs TIpeMeTa B IIPOTpaMMe 10 XUMUHU
YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMHU B CHCTEME CPEAHETO 00IIeTro
oOpazoBanusi. CerogHsi B TMpPENoJaBaHUM XUMUM B OONBIICH CTEMEeHW OTHAETCS TMPEANOYTCHHE
MPAKTUYECKOW KOMITOHEHTE COJEep>KaHus OOydeHHs, OPUCHTHPOBAHHOW Ha MOATOTOBKY BBITTYCKHUKA
o0muieo0pa3oBaTeIbHOM OpraHU3allMy, BIJIAJCIOIIET0O HE HAO0OpPOM 3HAHMH, a (YHKIIMOHAJIHHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSMHU aKTUBHOTO MOJIYYEHHUs 3HAHUNA U MPUMEHEHUS UX B
peasIbHOM JKU3HM ISl pEIICHUS TPaKTUYECKUX 3a7a4.

B oTo#i CcBsI3M mpW HW3ydeHUH TpeAMeTa «XUMHS» JOMUHHUPYIOIIEEe 3HAYCHHE MPUOOPETArOT
TakHe LEeH U 3a]1a4l, KaK:

— ajanTtanus oOy4aromuXcs K yCJIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MHUpa, GOpMUPOBaHUE
UHTEJJIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K CaM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY MPHUHITHIO TPAaMOTHBIX pEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

— (opmupoBanue y 00ydaromuxcs KIHOYEBbIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIIHI), HMEIOIIUX
YHHUBEpCaJbHOE 3HAUCHUE JIUIsl Pa3IMUHBIX BUJIOB ACATEILHOCTU: pElIeHHs pobiieM, MoucKa, aHaln3a
u oOpaboTku uHGOpPMALUU, HEOOXOJMMBIX HJisi MPUOOPETEHUs OIbITa JESITENbHOCTH, KOTOpas
3aHMMAaeT Ba)XXKHOE MECTO B IO3HAHMM XMMHUHU, a TaKXkKe I OLUEHKU C TMO3MLIUNA 3KOJOTHYEeCKOU
0€30MacHOCTH XapakTepa BIMAHUSA BEUIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHU3M 4YeloBeKa M
MIPUPOHYIO CPEAY;

— pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEU
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIE 3HAHUSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH MOTPEOHOCTSIMHU, MCIOJB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU JUIS
MOUCKA U aHaIu3a yueOHOM 1 Hay4yHO- MOMYAsIpHON HH(GOPMAIIUH XUMUYECKOTO COACPKAHUS;

— (dopmupoBaHue U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOMIOATENIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble O0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpU TUIAHUPOBAHUU U TPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

— BOCIUTaHUE y 00yJarommuxcsi yOekAEHHOCTH B TYMAaHUCTHYECKOW HAIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B pEHICHUH TI00aTbHBIX MPOOIEeM palMOHAIBHOTO MPHUPOAONOIb30BaHNS,
MOTMOJIHEHUSI DHEPreTHYECKUX PECYpCOB M COXpPAHEHUS NPUPOJHOTO PABHOBECHUS, OCO3HAHUSA
HE00XoIMMOCTH OEpeKHOTO OTHOIICHHSI K MPUPOAE M CBOEMY 3I0POBBIO, a TakKe MPUOOPETECHUs
ONBITA MCIOJIb30BAHUS TOJIYYCHHBIX 3HAHUW /I OPUHATUS TPAMOTHBIX PELIEHWW B CUTYaLHUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

Henn w 3agauu W3y4YeHUS TMpeaMeTra «XUMUS» TOIYyYHId MOAPOOHYI0 METOIUYECKYIO
UHTepHnpeTaluio B pazaene «llnanupyemble pe3ynbTaTbl OCBOEHHUS MPOTPAMMBbI [0 XUMHHW», TaKUM



o0Opa3oMm obecriedeHo YETKOE NPEACTaBICHHWE O TOM, KAaKHe 3HAHUS M YMEHHUS HMMEIOT NpsSMOe
OTHOIIEHHE K peaIn3allui KOHKPETHOM 1IEJIH.

MecTo yueOHOro npeaMera B ydeOHOM IJIaHe
OO1ee YncIo 9acoB, PEKOMEHIOBAaHHBIX [T M3y4eHUs] XUMuUU - 68 vacos: B 10 kiacce - 34 yaca
(1 wac B Henenmo), B 11 xacce - 34 gaca (1 gac B Heneno).

IInanupyemble pe3yJibTATHI OCBOCHHS Y4eOHOI0 MpeaMeTa

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHHUS OO0YJaIOUIMMUCS MPOrpPaMm
cpenHero oOmero oOpa3oBaHHMs (JIMYHOCTHBIM, METANpPEAMETHBIM U IpeaMeTHbiM). HaydHo-
METOIMYECKOW OCHOBOW Ui Pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO
o0m1ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ACSATSIBHOCTHBIN TTOIXO/T.

B cooTBeTCTBMM C CHCTEMHO-JCATEIBHOCTHBIM TMOJXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS IpeaMeTa «XHUMHUs» Ha YpOBHE CpEIHEro OOIero oOpa3oBaHUS BBIICICHBI
CIIEYIOIIE COCTABIIAIOIINE:

— OCO3HaHHE OOYYAIOIMIUMHCS POCCUMCKON TPaXIaHCKOW HASHTHYHOCTH - TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPE/ICTICHHUIO;

— HaJIMYHME MOTHUBAIMH K 00yYECHHUIO;

— IIeJICHANpaBJICEHHOE DPAa3BUTHE BHYTPEHHHUX YOEKICHHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCsS PYKOBOJCTBOBAaThCS B CBOCH JEATENBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM,  TPHUCYIIUMH  IEJIOCTHOW  CHCTEME  XHMHYECKOTO
00pazoBaHus;

— HaJMYHE NMPABOCO3HAHUS YKOJIOTHIECKOHN KyJIbTYPHI U CIIOCOOHOCTH CTaBUTH IIETTH M CTPOUTH
KU3HCHHBIC TUTaHBL.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS MpeaMeTa «XUMHs JOCTUTAIOTCS B €IMHCTBE YueOHOU U
BOCITUTATENILHOM JIEATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHMH, COIIMOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U HJA€aJaMH POCCHMCKOTO TpaXkJaHCKOTO OOIlecTsa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM M TPaBWJIAMH MOBEACHHUSA, CIIOCOOCTBYIOUIMMH IpolieccaMm
CaMOIIO3HaHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YUaIOIIUXCSL.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHMSI MpeIMeTa «XUMUS» OTPaXKaloT CPOPMUPOBAHHOCTH OTIBITA
MO3HABATEIbHOW M TPAKTUYECKON JESITeNTbHOCTH OOy4alomIMXCs IO pealu3alud MPUHATHIX B
oOLIecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) TrpaxaaHCKOTrO BOCIIUTAHUS:

— 0CO3HaHMs O00YYarOIMMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBaXKEHUS
K 3aKOHY M MPABOTOPSIKY;

— TMpPEACTaBICHHUS O COLUAIBHBIX HOPMAax M MpaBUIAX MEXIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE;

— TOTOBHOCTU K COBMECTHOM TBOPUYECKOU NIEATEIHHOCTH MPU CO3AAHUU YUYEOHBIX MPOCKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

— CIIOCOOHOCTH MOHMMATh W TNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MpU aHAIKU3€E Pa3IMYHbIX BUIOB YUeOHOM NEeSITEeNbHOCTH,

2) TATPUOTUYECKOTO BOCITHTAHHS:

— LIEHHOCTHOTO OTHOIICHHSI K HCTOPUYECKOMY U HAy4YHOMY HACJEIUI0 OTEYECTBEHHOMU
XUMHH;

— YBaXEHMs K MPOIecCy TBOPYECTBA B OOJIACTM TEOPUU M MPAKTUUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAaHUS TOTO, 4YTO JOCTH)KEHUS HAayKH €CTh pe3yJbTaT JIMTEIbHBIX HAONIO/IEHH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U PAKTUKOB;

— UHTEepeca W T[03HABAaTENbHBIX MOTHUBOB B IMOJYYEHHUH M MOCIEAYIOIIEM aHalIu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCIHMTAHMS: HDABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBEJICHNUS;

— CHoCcOOHOCTH OIIGHHWBAaTh CHUTYallUM, CBS3aHHbIE C XHMHUYECKUMHU SIBICHUSMH, H
MIPUHUMATh OCO3HAHHBIE PElICHHs], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;



— TOTOBHOCTH OLICHMBATh CBOE NOBEJICHHE W IOCTYINKM CBOMX TOBAapUUIEH C MO3ULIMI

HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIIKOB;
4)  GopMHpOBaHUS KYIbTYPhI 3I0POBBS:

— TOHMMAaHHs IIEHHOCTEH 370poBOro M Oe30macHOro obpasza JKHW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY M IICHXHYECKOMY 370POBBIO;

— COOIOICHNS TIPaBIJI 0€30TacCHOTO OOpalleHus ¢ BEUIECTBAMH B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOM JIEATSIHHOCTH;

— TOHUMAaHUS IICHHOCTH TPaBHJ WHIWBHIYATbHOTO M KOJUICKTUBHOTO O€30TIaCHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HU JIIOJICH;

— OCO3HaHWs TIOCIEACTBUIA M HEMPHUATHS BPEAHBIX MPUBBIYEK (YNOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpymoBOro BOCHHTAHUS:

— KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKON JIEATSIILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM U JPYTUX BUJIAX JICATSIHHOCTH;

— YCTaHOBKM Ha aKTHBHOC Yy4YacTHE€ B PCIICHWH MPAKTUYCCKUX 3a7ad COIHAILHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

— HMHTEepeca K MPAKTUYECKOMY M3YyUEHHUIO Mpodecchil pa3jIuvyHOro pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

— YBaXCHHS K TPYAY, JIOJIM TPYAa H Pe3yJIbTaTaM TPYAOBOH AeITeILHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HHINBHIyaIbHOW TPACKTOPHH 00pa30BaHHUS,

— Oyaymed npodeccnn W peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 9KOJIOTMYECKOTO BOCITUTAHUS:

— 9KOJIOTHYECKH I€JIeCO00pa3HOr0 OTHOIIEHHS K MPUPOJIE, KaK HCTOUYHHKY CYIIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

— TOHUMaHUS TJ00aTbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKIX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

— O0CO3HaHMs HEOOXOAMMOCTH MCTIOIb30BaHMSI JOCTIKEHUN XUMUU JJIs1 PELICHUS] BOIIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

— AaKTHUBHOTO HENPHUATHUS ACUCTBHI, IPUHOCAIIMX BPEI OKPYKAIOUIEH MPUPOTHOW CpeEne,
YMEHHSI TPOTHO3UPOBATh HEOJArOMPUSTHBIE OSKOJOTUYECKUE TMOCIHEACTBUS MNPEIIPUHUMAEMbIX
JEUCTBUI U NMPEIOTBPAILATH UX;

— HaJM4ds Pa3BUTOTO SKOJOTUYECKOTO MBIILICHUS, 3KOJOTHYECKOW KYIbTYpbI, OIbITAa
JEeSITEeNIbHOCTH SKOJIOTUYECKON HaIlPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B II03HABATEIHHOM,
KOMMYHHMKAaTUBHOM M COLIMAJIBHOW TMpPAKTHUKE, CIOCOOHOCTM M yMEHHsS AaKTUBHO IPOTHUBOCTOSITH
UJIC0JIOTUH XeMo(oouu;

7) UEHHOCTH HAYYHOTO MO3HAHMS:

— c(hopMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

— MOHUMAaHMS cHeuu(PUKN XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOpPMUPOBAHUU
paIMOHaIFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUH I[EJIOCTHOTO MPECTAaBICHUS 00 OKPYKAIOIIEM MHpe
KaKk O €QUMHCTBE MPHUPOJAbI U YEJIOBEeKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHUU
po0sieM CoOXpaHeHHs MPUPOIHOTO PABHOBECHS,

— yOexaEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUHU JJIS COBPEMEHHOW NUBUIM3ALUU: B €&
T'YMaHUCTHYECKOW HAIMpaBIEHHOCTH W BaXXHOW pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepualbHON
KYJIbTYpPbI, PEIIeHUH TJI00albHBIX MPOoOJeM YCTOWYMBOTO pa3BUTHs YENOBEYECTBA - CHIPHEBOM,
SHEPreTHUECKOM, MUIEBON U SKOJIOTHUECKON 0e30MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00eCTIedeHUH
YCIOBUH YCHEIIHOTO TPY/la U IKOJIOTUYECKH KOM(POPTHOM KUZHU KaXJI0TO YJieHa 00IeCcTBa;

— ©CTECTBEHHO-HAy4YHOM TPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB TIO3HAHMS,
UCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOJIBb30BATh IOJTy4aeMble 3HAHUS IS
aHam3a M OOBSICHEHUS SBJICHHUHN OKPYXKAIOMIETO MUpa U MPOUCXOISIIIUX B HEM M3MEHEHHM, YMEHHUS
nenath 00OCHOBAHHBIE 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIENIBIO
MOJTy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;



— CIIOCOOHOCTH CaMOCTOSITENIbHO UCHOJBh30BaTh XHMHYECKHWE 3HAHUS I pPEUICHUS
HpO6JIeM B peaJIBHBIX KHN3HCHHBIX CI/ITyaI_[I/ISIX;

— HWHTEepeca K MO3HAHUIO U MCCIEI0BATEIHCKON NeSTEILHOCTH,

— TOTOBHOCTH W CHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHPII>’I I10 XUMHUHU B COOTBCTCTBUHU C )KU3HCHHBIMU HOTp€6HOCT5IMI/I;

— HHTEpeca K OCOOCHHOCTSM Tpyda B pPa3IUYHBIX cdepax npodecCHoOHaATHHON
JIEATEIBHOCTH.

MeTtanpeaMeTHble pe3yJbTATbBI OCBOCHUS YICOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPEITHETO
o011ero 00pa3oBaHUs BKJIFOYAIOT:

— 3HaYuMble JUIT  (OPMUPOBAHUS MHPOBO33PEHHS OOYUAIOMIMXCS MEKIUCIUIUTMHAPHbIC
(MexTpeAMETHBIE) OOLEHAYYHbIE MOHATHS, OTPAXKAIOUIUE IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa U
CHGIII/I(i)I/IKy METOJOB IIO3HAHUA, I/ICHOJH)?:yeMI)IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/IH, BEUICCTBO,
SHEPTHUsl, SIBJICHUE, TPOLIeCC, CUCTeMa, HAYYHbIA (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICIOBAHNE, HAOIIOICHIE, U3MEPEHUE, IKCIICPUMEHT U JPYTHUE);

— yHHBepcajbHble yueOHbIe EHCTBUS (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYISITUBHBIE),
obecrieunBaronue QGopMupoBaHrue (QGYHKIIMOHATIHHOM TPAMOTHOCTH U COIMAIBHOW KOMIIETCHIIUU
00yJaroImXxcs;

— CIIOCOOHOCTH oOy4arommxcs HCIIOJIb30BaTh OCBOCHHEIE MEXIUCIUTITNHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIE YUeOHbIE NEHCTBUS B MO3HABATEIHLHOW U COLMATIBHOMN
MIPaKTUKE.

MeramnpeaMeTHbIe  pe3yAbTAaThl  OTPAXKAIOT  OBJIAJACHHE  YHUBEPCATBHBIMH  YYEOHBIMU
II03HAaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu pernﬂTI/IBHBIMI/I )IeﬁCTBHfIMH.

OBHa}IeHI/Ie YHI/IBepcaJ'IBHI)IMI/I y‘Ie6HBIMI/I IIO3HABATCIIBHBIMHU HeﬁCTBHﬂMHZ

1) 06a30Bble JOTHUYECKUE CHCTBHUS:

— CaMOCTOATEIBHO (OPMYITHPOBATH M aKTyaJIHM3UPOBAaTh TMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— ONpEIeNATh IENH JACATEIBbHOCTH, 3ajJaBas MapaMeTpbl M KPUTCPUU HX JOCTHIKCHHS,
COOTHOCHTB PE3yJIbTAThI JICATEIHLHOCTH C IIOCTABICHHBIMH IIEIISIMHU;

— HCIIOJIb30BAaTh NMPH OCBOCHWW 3HAHHMHA MPUEMBI JIOTHYCCKOTO MBIIUICHUS - BBIICISTH
XapaKTepHbIC IPU3HAKY TOHATHH U YCTAHABJIMBATh UX B3aHUMOCBSI3b, HCIIOJIb30BaTh COOTBETC TBYIOIIHE
MOHATHS I OOBSICHEHHUS OT/ICIBHBIX (DAKTOB U SBIICHUIA;

— BBIOMpATh OCHOBAHHUS M KPHUTEPHUH I KJIACCU(PUKAIMK BEIIECTB W XUMHYECCKHX
peaKIuii;

— YCTaHaBJIMBaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXAY H3YYaeMBIMU SIBICHHSIMH,
CTPOUTh JIOTMYCCKUE PACCYKICHHS (MHIYKTHBHBIC, JICIYKTHBHBIC, II10 aHAJOTHMH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPUBAECMBIX SBJICHHAX, (OPMYIHpPOBATH BBIBOJBI W
3aKJIFOUYEHHS,

— MNPUMEHSATH B MPOLIECCEe MO3HAHMUS, MCIIOJIb3yeMbIC B XUMHH CUMBOJIMUECKHE (3HAKOBBIC)
MOJICIIH, TPeoOpa3oBbIBaTh MOJICIbHBIC IMPEACTABACHHUS - XUMHYECKHH 3HAK (CHMBOJ) 3JCMCHTA,
XUMUYecKas GopMysia, ypaBHEHHE XMMHUYECKOW PEAKIIUU - TIPY PEIICHUN YYeOHBIX TO3HABATCIBHBIX U
MPAKTUYECKUX 3aJa4, IPUMEHATh Ha3BaHHbIC MOJCIbHBIC TMPEJACTABICHUS JUIS  BBISBJICHHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUN.

2) 06a30BbIE HCCIIEI0BATEIBCKHIE AEHCTBHUS:

— BJAJIETh OCHOBAMHU METOJOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIHii,
bopMynHpOBaTh eI W 3aJa4d HCCIICIOBAHUS, HCIOJIb30BaTh IMOCTABICHHBIE U CaMOCTOSTEILHO
c(OpMyYIIMPOBAaHHBIC BOMPOCHl B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI U (POPMHPOBAHUS
THITOTE3bI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)KIICHHIA;

— BJAJETh HaBBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS W TPOBEICHHUS YYCHUYECKUX
HKCMEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM IMPOIEcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, ¢GopMyaupoBaTb OOOOIIEHUS U  BBIBOJABl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YAbTATOB HCCIENOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUYET O MPOJICTAHHOMN
pabore;



— mpuoOperaTh OMBIT YYCHHMYECKOW HCCIEI0BATENbCKOM M TPOEKTHOM JEATEIbHOCTH,
IPOSIBJIATH  CIIOCOOHOCTH W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUs
IIPaKTUYECKUX 33/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [IO3HAHUS.

3) pabota ¢ uapopmarueii:

— OpHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHPOpPMALUK (HAYYHO-TIOMYJsIpHAsS
JIUTEepaTypa XMMHUYECKOTO COJep KaHus, CIIPaBOYHbIE MMOCOOMs, pecypchl MHTepHeTa), aHaIM3UpOBaTh
MHGOPMAIIHIO PA3IUYHBIX BUIOB U ()OPM IMPENCTABICHHS, KPUTUIECKH OLIEHUBATH €€ I0CTOBEPHOCTD
U HEIPOTHUBOPEUUBOCTH;

— (dopMyIHpOBaTh 3ampPOChl U NPUMEHSATH Pa3IMYHBIE METOIBI MPH TOUCKE U OTOOpe
nHbOpManKy, HeOOXOAMMOH IS BBITIOJIHEHUS Y4EOHBIX 3a71a4 ONPENeIEHHOTO THIIA;

— mpuoOperaTh OMBIT UCIOIB30BAHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH 1
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

— CaMOCTOATENIBHO BBIOMPATh ONTHUMAIIbHYIO (OPMY IPEACTABIECHUS HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIPYTHE);

— WCIIOJIb30BaTh Hay4HbIM SI3bIK B KadecTBE CpeACTBA IpH paboTe ¢ XUMHYECKOU
nHpopmalyen: NPUMEHATh MEXNpeAMeTHbIE ((PU3NYECKUe W MAaTEMaTU4eCKHE) 3HAKU U CHUMBOJIBL,
(dbopmyiibl, a0OpeBUATYphl, HOMEHKIATYPY;

— HCIIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH.

OBnazneHue yHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU JI€HCTBUSMHU:

— 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl B XOJE JAWajora W/WiIu JUCKYCCHUH,
BBICKa3bIBATh HJIeH, POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS TPEJIOKEHHON
3a/1auu;

— BBICTYNaTh C IMpe3eHTalell pe3ylbTaTOB IO3HABATENbHOM JEATEIBHOCTH, MOJY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIIOJHEHUU XUMHUYECKOIO SKCIEPUMEHTA,
MPaKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pealu3aluu y4eOHOTO
npoekta M (GopMynIMpoBaTh BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUA IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OBnajeHne yHUBEpCaIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:

— CaMOCTOATEJIBHO IJIAHUPOBATh U OCYLIECTBIISATh CBOIO MIO3HABATEIBHYIO

— JEATeNbHOCTb, OIpenensas e€ e U 3a7add, KOHTPOJUPOBaTh U MO Mepe HeoOXOAUMOCTHU
KOPPEKTHpOBaTh  IpeUlaraéMblii  aNroOpuT™M  JEHCTBMM  NpH  BBINOJHEHMHM  y4eOHBIX U
HCCIeA0BATEIbCKUX 3a7a4, BbIOMpaTh HambOoJsiee A()PEKTUBHBIM CHOCO0 HMX pEHICHHS ¢ YYETOM
IIOJIy4EeHHUs1 HOBBIX 3HAHUM O BELIECTBAX U XUMHUECKUX PEAKLUAX;

— OCYILECTBJISATH CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IIpeaMeTHbIe pe3yabTAaThl OCBOECHUS IPOrPAaMMBbI CPEAHEr0 001Iero 00pa3oBaHus M0 XUMUH Ha
0a30BOM YpOBHE OpPUEHTHPOBaHbl Ha oOOecledyeHue MPEeUMYILIECTBEHHO 0011e00pa3oBaTeabHON U
OOIIEeKyIbTYpHOH MNOArOTOBKM oOOyuaromuxcs. OHM BKJIIOYAIOT creuupuyeckue aias y4deOHOro
npeaMera « XUMHUsD» HayuyHble 3HaHUS, YMEHHs M CIIOCOOBI JEMCTBUI IO OCBOEHUIO, MHTEPIIPETALUU U
peoOpa30BaHUIO 3HAHUM, BUABI I€ATEILHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAHU
B Pa3JIMYHBIX YUEOHBIX M PealbHbIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ XUMHUeH. B nmporpamme o
XMMUH TpeAMETHBIE pe3ysIbTaThl IPEICTABICHBI 10 T01aM U3y4YEHUS.

K konmy oOyuenust B 10 Kiacce mpeaMeTHble pe3yibTaTbl OCBOCHUs Kypca «OpraHuuyeckas
XUMUSD» OTPAXKAIOT:

— c(hOpPMHUPOBAHHOCTb NPEACTABICHUNH O XMMHUYECKOW COCTaBIISAIOUIEH €CTECTBEHHO-HAY4HOM
KapTUHBl MHUpPa, POJIM XUMHM B TO3HAHUM SBJICHUHA HOpPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIBTYpBl INYHOCTH, €€ (GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM /JIsl pelleH s TPAKTUYECKUX
3aJ]a4y ¥ 9KOJIOTHYECKH 00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpefe;

— BJIQJICHUE CUCTEMOM XMMHWYECKUX 3HAHUHM, KOTOpask BKIKOYAET: OCHOBOINOJArAlOIIE TOHATHS
(XMMHMUYECKHI  2JI€MEHT, aToM, OJJIEKTpOHHas 000J0YKa aroma, MOJIEKYyJa, BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas (opmyna (pa3BEpHyTast M COKpaIIEHHAs),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA 00BEM, YriaepoIHbIl CKeneT, (PyHKIMOHaIbHAs IPyIa, pajuKal,
H30MepHsl, U30MEPBI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YIJIEBOIOPOAbI, KUCIOPOI U a30TCOAEpKAIINe
COEJIMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS);



— TEOpUHM M 3aKOHbI (TEOpHs CTpOEHHUS opraHuyeckux BemecTB A.M. byrnepoBa, 3akoH
COXpaHEHHUsI MacChl BEILIECTB);

— 3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMMUH;

— MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIME B OCHOBE ITOHUMAHUS IPUUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBICHHUM, (PaKTOJIOTUYECKHE CBEICHHS O CBOMCTBAX, COCTABE, MOJyYCHUU U OE30MIaCHOM
WCTOJb30BAHUU BAXHEUIINX OPraHUYECKUX BEIIECTB B OBITY W TPAKTHYECKOW JESTEITbHOCTH
YeJI0BEKa;

— c(hOpMHUPOBAHHOCTh YMEHHI BBISABIISATH XapaKTepHbIC MPU3HAKU TMOHATHH, YyCTAaHABIUBATh UX
B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONUCAHUM COCTaBa, CTPOCHUSA U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHECHU;

— c(hOpPMHUPOBAHHOCTh YMEHHMI HCIIOIb30BATh XUMHYECKYI0 CHMBOJIUKY Ul COCTAaBJICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (HOpMyn OpraHMYECKHMX BEUIECTB U
YpaBHEHUH XUMHUYECKHX peaklui, M3roTaBIMBATh MOJEIU MOJIEKYJ] OpPraHUYECKHUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

— c(hopMHPOBAHHOCTh YMEHHI yCTaHaBIMBATh NPUHAAIEKHOCTh W3YYEHHBIX OPraHUYECKHX
BEIIECTB 110 UX COCTaBY M CTPOEHUIO K OIpeeNEHHOMY KiacCy/Tpynne CoOeInHEeHUH (yrieBoa0popl,
KHCJIOPOJI U a30TCOJIEpIKAIINE COETMHEHNS], BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS ), TaBaTh UM Ha3BaHUS
no cucremaruueckoii Homenknarype (IUPAC), a Takke npUBOIUTH TpUBUAIbHBIE Ha3BaHUS
OTJIENbHBIX OPraHUYECKUX BELIECTB (STWJIEH, MPOMMIEH, AalleTUJIeH, 3TUJICHTJIMKOJb, TIHUIEpUH,
¢benou, Gpopmanpaeruy, aneTaabAeril, MypaBbUHAas KUCIIOTA, YKCYCHAs! KUCIO0Ta, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmall, eJI0103a, TIIUIUH);

— c(opMHPOBAHHOCTh YMEHHSI ONPENENATh BUABl XUMHYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

— c(hopMHPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOKEHUS TEOPHUH CTPOCHHUS OPraHUYECKUX
BemectB A.M. byrnepoBa mis OOBsSICHEHHsS] 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa H
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

— c(hopMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE, GU3NYECKHE U XUMUYECKUE
CBOMCTBA THUNWYHBIX MPEICTABUTENECH pa3MYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH,
STWJICH, NPOMWJICH, aleTuiieH, OyramueH-1,3, merunOyramuen-1,3, O€H30i, METaHOJ, ATaHOJI,
STUJICHTJIUKOJb, TJIMLEPUH, (DeHOJN, aneTalbIeruj], MypaBbHHAas M YKCYCHas KHCJIOTBHI, TJIIOKO3a,
Kpaxmal, 1[eJIJTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXIY HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA C UCHIOIB30BAHUEM CTPYKTYPHBIX (hopmy;

— c(hopMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKU YIIIEBOJOPOIAHOTO ChIpbs (HE(TH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBbI UX MepepabOTKM M MPAKTUYECKOE NIPUMEHEHHE MPOAYKTOB
nepepaboTKH;

— c(hopMHPOBAHHOCTH YMEHUHN MPOBOAUTH BHIYMCICHUS M0 XUMHUYECKHM YPaBHEHUSM (MacCChl,
00BbEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTAa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB MM MIPOIYKTOB PEaKIUN);

— c(hopMHPOBAHHOCTh YMEHHMH BIAJIETh CUCTEMOW 3HaHH 00 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MPH U3YUYEHUU BELIECTB U XUMHUYECKHX SBJICHUN (HaOIOJCHUE,
U3MEpeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE XUMHUYECKUE 3HAHHS IS
NPUHATHS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;

— c(hopMHPOBAHHOCTh YMEHHI COOMIOAATh MpaBHA IMOJB30BAHHUS XUMHUYECKON MOCYAOH H
1a00paTOpHBIM 000PYIOBaHMEM, a TaKKe MpaBWila OOpAIleHUs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

— c(hOpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb W BBIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpaleHuss OPraHWYEeCKUX BELIECTB INPH HAarpeBaHUM, IOJyYEHHE STHIICHA U H3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAaKIMM OPraHMYECKUX BEIECTB, JAEHATypalus OeIKOB NpH HarpeBaHuw,
LIBETHBIE PEaKIUU OENKOB) B COOTBETCTBUU C MPAaBUJIAMH TEXHUKU OE€30MACHOCTH NMpPH OOpaleHHH ¢
BelleCTBaMU U JaOOpaTOpHBIM  OOOPYZAOBAHUEM, MPEACTABIATh PE3yIbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (hopMe 3aliCH YpaBHEHHMI COOTBETCTBYIOIUX PeakiMid U (GOpMyIHUpOBaTh BBHIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTATOB;



— c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBor MHPopManuu, UHTEpHET U Ipyrux);

— c(hOpMHUPOBAHHOCTh YMEHUH cOOMIONATh TpaBUia SKOJOTHYECKH  IIeeco00pa3Horo
MOBEJICHHS B OBITY U TPYAOBOM JEATEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOLIEH
IIPUPOJHOM Cpefbl, OCO3HAaBaThb OIIACHOCTb BO3JEHUCTBHMS HA JKUBBIE OPraHU3MBI OIPEIACIEHHBIX
OpraHMYECKUX BEIECTB, MOHMMas cMblca nokazatens [1/IK (mpenenbHO 10MyCTUMOM KOHLIEHTpALMN),
MOSICHATh HAa MPUMEpPax CHOCOObl YMEHbBILIEHUS U IPENOTBpALEHUs UX BPEIHOIO BO3JIEHUCTBUS HA
OpraHu3M 4YeJIOBEKa.

K xonumy obOyuenus B 11 kJjacce mnpeaMeTHblE pe3ynbTaThl OCBOEHUsI Kypca «OOmas u
HEOPraHUYECKasi XUMHUSD» OTPAKAIOT:

— c(opMHPOBAHHOCTh TPEJCTABICHUH O XMMHYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, pPOJM XUMHUU B TO3HAHUU SBJIEHUH HPUPOJbl, B (OPMUPOBAHUM MBILUIEHUS U
KYJIbTYpPbI JINYHOCTH, €€ (YHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl pEelIeHHs TPaAKTUYECKUX
3a]1a4 ¥ SKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPEJIE;

— BJIQJICHHE CUCTEMOM XMMHMYECKMX 3HAHMM, KOTOPas BKIKOYAECT: OCHOBOIOJIATAIOIINAE TOHATHUS
(XMMHYECKUIl DJIEMEHT, aToM, W30TOI, S-, p-, Cl-3JeKTpoHHBIC OpOWTaNM aToMOB, MOH, MOJIEKYIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPUIATENILHOCTD, CTENIEHb OKHUCICHUSI, XUMUYECKast
CBs3b (KOBAJICHTHAsl, WMOHHAs, METAJJIMYECKas, BOJOPOJHAas), KPUCTAJUIMUECKas pEelETKa, THIIbI
XUMHUYECKUX PEAKLHM, pAaCTBOP, IEKTPOJUTHI, HEIJIEKTPOJHUTHI, IEKTPOJUTHYECKAs JTUCCOLHALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU peakini, XUMHUYECKOE PaBHOBECHE);

— TEOPUU UM 3aKOHBI (T€OopHUs DIEKTPOJUTHUECKON aUccolualuu, nepruoaudeckuit 3akon J.U.
MenneneeBa, 3aKOH COXPAHEHHMSI MAacChl BEUIECTB, 3aKOH COXPAHEHMS WM IPEBPAILLECHMS SHEPTUM IIPU
XMUMHUYECKUX PpEeaKlUsaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHUSA, JIeXKAllMe B OCHOBE ITOHMMAHHS NPUYMHHOCTH M CHUCTEMHOCTHM XWUMHYECKHX SIBJICHUM,
(hakTOJIOrMYecKre CBEIEHUS O CBOWCTBAX, COCTaBe, IOJy4YeHHH U O€30MacHOM HCHOJb30BAHUU
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTUUECKON NESATEIbHOCTH YEIOBEKa;

— c(hopMHPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEepPHbIEC MPU3HAKU MOHSATUH, YCTaHABIUBATh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOINE MMOHATHS MPU ONKMCAHUU HEOPTaHUYECKUX BEILECTB U
UX TIPEBPAILICHUN;

— c(hopMHPOBAHHOCTh YMEHUN MCHOJIB30BaTh XWMHYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHHS
(dhopMysT BEIIECTB U YPAaBHCHUN XMMHYECKUX peakiui, cuctematndeckyro HomeHkinarypy (ILIPAC) u
TPUBUAIbHBIE HA3BaHMSI OTAENBHBIX HEOPTraHMYECKUX BEIIECTB (YrapHbIM ras, YIJEKUCIbIA ras,
aMMHuak, raimeéHasi U3BeCTh, Herali€Has U3BeCThb, IUThEeBasl COAa, MUPUT U APYTHUE);

— c(hopMHPOBAHHOCTh YMEHUU ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS XMUMHUYECKUX
3JIEMEHTOB B COEIUHEHHSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOH CBSI3U (KOBaJCHTHAs, HOHHA,
MeTaJlyIn4yeckasi, BOJIOPOJHAs) B COCIWHEHUSX, THUI KPHUCTAUIMYECKON pEmETKH KOHKPETHOTO
BeIECTBa (aTOMHasA, MOJICKYJSpHAsl, MOHHAsI, METAJUIMUECKasi), XapaKTep cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHECHUI;

— c(hopMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAATIC)KHOCTh HEOPTaHUYECKUX BELIECTB I10
UX COCTaBy K OMpeIeNéHHOMY KIAacCy/TpyIie COeQUHEHHH (MpOoCThie BeUIeCTBa - METAUIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBaHUS, KUCIOTHI, aMQOTEPHBIE TUAPOKCUIBI, COJIH);

— c(hopMHPOBAHHOCTH YMEHUHN PacKpBIBaTh CMBICI mepuoanyeckoro 3akoHa /.M. MenneneeBa
U J€MOHCTPUPOBATh €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO U POTHOCTUYECKYIO (PYHKIINU;

— c(hopMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOECHUE aTOMOB XHMMHUYECKUX
anneMeHToB 1-4 mepuonos Ilepumommueckoin cucrembel xuMmuueckux snemeHToB JI.M. MeHnneneesa,
UCTIONB3YS TMOHATHS «S-, p-, U-31MEKTPOHHBIE OPOMTANN», «IHEPreTHYECKHE YPOBHHY», OOBSCHITH
3aKOHOMEPHOCTU M3MEHEHHS CBOWCTB XMMHUYECKUX DJJIEMEHTOB M HMX COCIMHEHHMH IO IMEpUOJaM U
rpymnmnam [lepuoanueckoit cucreMsl xuMuueckux dmemeHToB .M. Menaeneesa;

— c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (ONMMCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIACCOB, NMOATBEP)KIATh CYLIECTBOBAHUE T€HETUUYECKOM CBSA3U
MEX/y HEOPraHMYECKMMHU BEUICCTBAMH C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii;



— c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XHUMHYECKHE PEAKIHHU [0 Pa3IHYHBIM
NpHU3HAKaM (YHCIIy U COCTaBy PEArdHpylOIIUX BEIIECTB, TEIJIOBOMY 3((deKTy peakiuu, U3MEHEHUIO
CTENEHENW OKUCIIEHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEAKIIMH, YUACTHIO KaTalIU3aTopa);

— c(opMHPOBAHHOCTh YMECHHI COCTABISATh YPABHEHHS PEAKIMI Pa3IMYHBIX THIIOB, MOJIHBIC U
COKpaIEHHBIC YPABHCHUS PEAKIMI MOHHOTO OOMEHA, YIUTHIBAS YCIOBHS, MIPU KOTOPBIX 3TH PEAKIUU
UIYT /10 KOHIIA;

— c(hOpMHUPOBAHHOCTH YMEHUI MPOBOANUTH PEAKIIMH, MMOATBEPKIAAIONINE KAUeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPraHMUECKUX BEIIECTB;

— c(hOpPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTH OKHCIHTEIHHO- BOCCTAHOBUTEIHHBIX
peaxuii HoCpeCTBOM COCTaBIIECHUSI 3JIEKTPOHHOTO OalaHca ATUX PEeaKInii;

— c(hOpPMHUPOBAHHOCTh YMEHHU OOBACHATH 3aBHCHUMOCTb CKOPOCTH XHMHYECKOH PEaKmuu OT
pa3auyYHbIX (PaKTOPOB; XapaKTep CMEUICHUS] XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEIIHEIO
BozneiicTBus (npuniun Jle Hlartense);

— c(hopMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHMUYECKUE MPOLECCHI, Jie)Kallue B OCHOBE
MPOMBIIIJIEHHOTO  TOJIYYEHUSI CEpHOM KHUCJIOThI, aMMHaka, a TakKke Cc(pOpMUPOBAHHOCTh
npejacTaBieHuid 00 O0O0IMX HAay4YHBIX NPUHLMIAX M HKOJOTMUYECKHUX MpodiieMax XHUMHUYECKOTrO
MIPOU3BO/JICTBA;

— c(hopMHPOBAHHOCTh YMEHU MTPOBOJAUTH BHIYMCIEHUS C UCIOIb30BAHUEM MOHATHUS «MaccoBast
JIOJIsl BEILlECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKHUX PEAKIHUSIX, MAacChl
BeIeCTBa WM 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU 0OBEMY OJIHOTO U3
YYacTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PdekTa peaklud Ha OCHOBE 3aKOHOB COXpaHEHUS
Macchl BEIIECTB, MPEBPAILIEHUsI U COXPAaHEHUS SHEPTUH;

— CcOpMHPOBAHHOCTh YMEHHU COOIOaTh TpaBWiIa TOJH30BAHHMS XHUMHUYECKOW TOCYyIOW |
abopaTOpHBIM 000PYIOBAHHWEM, a TaKXKe IMpaBujia OOpaIeHHs C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

— c(hopMHpPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJHATh XUMHUYECKHH SKCIEPUMEHT
(pa3znokeHue MepoKCcHAa BOJAOPOJAa B MPUCYTCTBUM KaTalln3aTopa, OMpENeseHHe Cpelabl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAJIHLHOTO WHIUKATOpA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON peaklnu, peakiuu HOHHOTo 0OMeHa, KaueCTBEHHbIE peaklMU Ha cyiabdar-, kapOoHaT- 1
XJIOPUA-aHUOHBI, HA KATUOH AMMOHHSI, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TemMaMm «MeTtabel» u
«Hemeranel») B COOTBETCTBUH C MPaBUJIaMU TEXHUKU O€30MACHOCTH MPH OOpAIlEeHNH C BELIECTBAMHU
1 1a00paTOpHBIM 00OPYIOBaHUEM, MPEACTABIATh PE3YIbTAThl XUMUYECKOTO IKCIEpUMEHTa B (hopMme
3alMCcHU YpPaBHEHUU COOTBETCTBYIOIIMX peakiuuii u (GopMynupoBaTh BBIBOJBI HAa OCHOBE OTHX
pe3ynbTaToOB;

— c(hopMHpPOBAHHOCTh YMEHHMM KPUTHUECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKAIUu, IHTepHET U apyrux);

— c(hopMHpPOBAHHOCT, YMEHHI CcOONIOAATh MpaBWJIa DKOJOTUYECKH  LIeJIeco00pa3Horo
MOBEICHUS B OBITY M TPYIOBOM JAEATEIHHOCTH B IENISAX COXPAHEHUS CBOETO 3[I0OPOBBS U OKpYXKarouei
MPUPOJHON cpebl, OCO3HABaTh ONACHOCTh BO3JEHUCTBHS HA JKUBBIE OPraHU3Mbl OIPEACIEHHBIX
BEIIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaTh Ha mpuMepax crmocoObl YMEHBIICHUS H
MPEAOTBPALLEHUS X BPEIHOIO BO3ACHCTBUS HA OpPraHU3M UY€JIOBEKA.

IIpoBepsiemble TPeOOBaHKS K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

(10 xaacc)
Kon IIpoBepsieMble MpeIMeTHbIE Pe3y/JIbTAThI 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/ibHOI
NPoBepPsIeMOro MPOrpaMMbl cpeHero o0uero 0OpazoBaHus
pe3yJbTaTa
1 TeopeTnueckre OCHOBBI OPraHUYeCKONH XUMHUH

11 ChopMrpoBaHHOCTH MPEACTABICHUH 0 XUMUYECKON COCTABIISIOIICH €CTeCTBEHHOHAYYHON
KapTHHBI MUpPA, POJIM XUMHH B TIO3HAHUU SIBJIICHUH TIPUPOBI, B (POPMUPOBAHUHU MBIILLICHHS
U KyJbTYpBI IUYHOCTH, €€ (PYHKIIMOHATIBLHON IrpaMOTHOCTH, HEOOXOAMMOH ISl peLIeHuUs




MPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKA 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHOU cpene

1.2

Brnagenue cucreMoi XMMHYECKUX 3HAHUM, KOTOpasl BKJIIFOYAET: OCHOBOIOJIararolme
MOHSITUS (MOJIEKYJ1a, BAJIGHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUS,
XUMHYECKas CBsI3b, MOJIb, MOJIIPHAS MacCa, MOJIIPHBIA 00bEM, YIIICPOIHBII CKENeT,
(byHKITMOHATBHAS TPYIINA, PaUKa, H30MEPHSI, NU30MEPbI, TOMOJIOTMYECKUHN PsIJI, TOMOJIOTH,
YIIIEBOJOPO/IBI, KUCIIOPO/I- U a30TCOJIEPKAIINE COSAMHEHHUS, OMOIOTHYCCKUA AKTUBHBIC
BelecTBa (YriIeBOIbI, )KUPBI, OSIIKK ), MOHOMED, TTOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TECOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS
opranumdeckux BemecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3BIK XUMUU,
(haKTOIOTUUECKHE CBEACHHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH U 0€30IIaCHOM
HCIIOJIb30BaHUH BOKHEHIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATENbHOCTH YEI0BEKA

1.3

CdopmMrpoBaHHOCTh YMEHHIA BBISBIISITH XapaKTepHbIE IPU3HAKU TTOHITHH, yCTAHABIINBATD
HX B3aHMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOLIUE IIOHITUS IIPA OIIMCAHUM COCTABA,
CTPOEHUS U IIPEBPAILLEHUN OPraHUYECKUX COEIMHEHUN

14

c(OpPMUPOBAHHOCTh YMEHHUH UCIIONB30BATh XUMHUECKYIO CUMBOJIHKY JIJIsl COCTaBIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTOM, COKpaIleHHOW) POpMYI OpraHHYECKUX
BEILECTB U YPABHEHUM XUMUYECKUX PEAKLIUN, U3TOTABINBATH MOZEIN MOJIEKYJ
OpPraHUYECKUX BEIECTB Ul MIITOCTPALMH UX XUMHYECKOTO U IIPOCTPAHCTBEHHOI O
CTpPOEHUS

1.5

CdopmrpoBaHHOCTh yMEHHI YCTAaHABIUBATH PUHAUICKHOCTh U3Y4EHHBIX OPTaHHYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OIPEACIICHHOMY Kiaccy (IpyIe) CoeTMHEHUH
(yryiieBomopo/sl, KHCIOPOA U a30TCOAEPIKAIINE COSTNHEHUS, BEICOKOMOJIEKYIIIPHBIE
COEIMHEHNs), 1aBaTh MM Ha3BaHMS 0 cucTeMatnieckoit Homenkmnarype (IUPAC)
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CdopMUpPOBaHHOCTE YMEHHUSI ONIPENEIIATh BUIBI XUMUYIECKOU CBSI3U B OPTaHUIECKIX
COCMHEHUAX (OqMHAPHBIC U KpaTHBIC)

1.6

CdopMHupoBaHHOCTD YMEHUS TPUMEHSTH: TIOJIOKEHUS TEOPUH CTPOSHHS OPTaHUIECKUX
BemecTB A.M. bytiepoBa mjist 00BsICHEHHUS 3aBICIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUST; 3aKOH COXPAHEHHS MacChl BEIIECTB

VYrneBonoponsl. Kucnoponuconepkaiiue 1 a30Tcoiepaiiue OpraHuaecKie COeNHCHUSI.
BrIcokoMOIeKyIsIpHBIE COSTTHEHUS

2.1

CdopMHUpOBaHHOCTS YMEHHUH TIPUBOANTH TPUBHAIBHEIC HA3BAHUS OTICITHHBIX
OpPraHUYECKHUX BEIIECTB (ITHIICH, IPOITHJICH, alleTHUIICH, dTUIICHTIINKOIIb, TIIHIIEPHH, (GEHOM,
(hopmanbierny, ameTanbaerua, MypaBbUHAS KUCIIOTA, YKCYCHAs KUCIIOTa, OJIEMHOBAS
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIIOK03a, PPYKTO3a, Kpaxmal, [EeJITi0N03a, TIHIHH)

2.2

CdopMupoBaHHOCTH YMEHUH XapaKTepHU30BaTh COCTAB, CTPOEHUE, (PH3MUeCcKue u
XUMHYECKHE CBOMCTBA THIIMYHBIX IPEACTABUTENEH PA3IMYHBIX KIIACCOB OPraHHYCCKHX
BeIIecTB (METaH, dTaH, ITUJICH, TPOIHJICH, alleTHiIeH, OyTaanen-1,3, meTunoyraauen-1,3,
OCH30J1, METAHOJI, 3TAHOII, THIICHTJINKOIb, TIUIEPHH, (EHOJ, alleTaIbJIeTH/I, MypaBbUHAS U
YKCYCHAs KMCJIOTBI, TITI0K03a, KpaxMall, EJUTI0NI03a, aMUHOYKCYCHAsI KHCIIOTa)

2.3

ChopMrpoBaHHOCTD YMEHHSI UITIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXY TUITHYHBIMU
MPEACTAaBUTENSAMH PA3JIMUHBIX KJIACCOB OPTaHUYECKHUX BELIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIMH C HCIONIb30BAHIEM CTPYKTYPHBIX (HOPMYIT

2.4

ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKHU YTIIEBOJOPOTHOTO CHIPhS
(aedTh, IPUPOIHBIH Ta3, YTOIb), CHOCOOBI UX MEPepabOTKH M MPAKTHIECKOE TPUMEHEHNE
MPOJIYKTOB TepepaboTKu

XuMud U )Ku3Hb. Pacuersl

3.1

ChopMrpoBaHHOCTh YMEHH BIIaJIETh CHCTEMOM 3HaHUI 00 OCHOBHBIX METO/aX HAyYHOr'O
[TO3HAHUS, UCTIOJIB3YEMBIX B XUMHUHU IPH U3YUYEHNUHU BEIIECTB U XUMUYECKHX SIBJICHUN
(HabirofieHne, U3MEpPEHNe, SKCIEPUMEHT, MOJCSITUPOBAHNE), HCIIOIB30BATh CUCTEMHBIE
XUMHAYECKUE 3HAHUS UL NPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM

3.2

C(bOpMI/IPOBaHHOCTB YMGHI/Iﬁ CO6J'IIO,I[aTL IMpaBuJIa MOJb30BaHUA XUMHYCCKOU HOCY,Z[Oﬁ u
J'Ia60paT0pHI>IM 060py,Z[OBaHI/I€M, a TaKIKC MpaBujia 06paH_IeHI/I$I C BCIICCTBAMHU B




COOTBCTCTBUH C MHCTPYKIIUAMMU 110 BBIITOJIHCHUIO J'Ia60paT0pHI)IX XUMHNYCCKHX OIIBITOB

3.3

ChopMrpoBaHHOCTh YMEHHI MIAHUPOBATH U BHIMOIHATH XHMMUYECKHI SKCIIEPUM EHT
(mpeBpallieHNs] OpPraHMYECKUX BEIIECTB IIPH HArPEBAHUM, MTOyUEHHE ITUIICHA U U3yUYEeHUE
€ro CBOWCTB, KAYECTBEHHBIE PEAKIIUN OPraHUYeCKUX BEIECTB, AeHATypalnus OelIKoB mpu
HArpeBaHWH, IBETHBIC PEAKIIMH OENKOB) B COOTBETCTBHH C MPABUIIAMU TEXHUKU
0e30MacHOCTH MPH 00pAIICHUH C BEIECTBAMH U Ta0OpaTOPHBIM 000PYIOBaHHEM;
MPEACTABIATE Pe3yIbTaThl XHMHUYECKOTO KCIIEPUMEHTA B )OpPME 3aliCH YpaBHEHUH
COOTBETCTBYIOIMX PEAKIUil U (OPMYIHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIHTATOB

3.4

CcdopmMrpoBaHHOCTh YMEHH TPOBOAUTH BBIYUCICHHS 110 XUMUYESCKUM YPaBHEHUSIM
(Macchl, 00beMa, KOMMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKIMH IO N3BECTHBIM
Macce, 00beMy, KOIMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB UIIH MPOLYKTOB PEaKIINH)

3.5

ChopMrpoBaHHOCTh YMEHHI KPUTHYECKU aHAJM3UPOBATh XUMUYECKYIO0 HHPOPMAIIHIO,
MOJTy4aeMylo U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MacCOBOW MHOpMAIWH, ceTh MHTepHET U

Apyrue)

3.6

CdopmupoBaHHOCTE YMEHHI COOTIOAATH TPABUIIA KOJIOTHIECKH 11e1eco00pa3HOro
IIOBCACHUA B 6I)ITy u Tp}UZ[OBOﬁ ACATCIBHOCTH B LEJIAX COXpAaHCHHA CBOCT'O 3J0POBb U
OKpY’Karollel MPUPOJHON CpPEJIbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA KUBbIE
OpTaHU3MBI OIPENENICHHBIX OPraHUYECKUX BEIIECTB, TOHUMas cMbICcT mokazatens [1JIK
(TpenenpbHO JOMYCTUMOM KOHIIEHTPAIUH ), TOSICHATH Ha TIPUMepax CIiocoObl YMEHBIITEHUS U
MPENOTBPALIEHU UX BPEHOIO BO3/IEUCTBUS Ha OPraHU3M YelIOBEKa

IIpoBepsiembie d1eMeHThI coaep:xkanus (10 kiacc)

Kon

HpOBepfleMblﬁ JIEMEHT COACpPKaAaHUA

TeopeTndeckue OCHOBBI OPraHUYECKONH XUMUU
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Hpeleer OpFaHquCKOﬁ XUMHU: €€ BOSHUKHOBCHUEC, PA3BUTUEC U 3HAYCHHUE B IIOJIYYCHUU HOBBIX
BEIIECTB U MaTepHUasioB. Teoprsi CTPOCHUS OpTaHUIeCKHX coenmuueHuit A.M. bytieposa, ee
OCHOBHBIE TIOJIOKEHUS

1.2

CrtpykTypHbIe (hOpMYITBI OpTaHMYECKUX BellecTB. | omomorus, n3omepus. XumMudeckasi CBs3b B
OpraHUYECKHX COCTMHEHUSX - OIMHAPHBIC U KpaTHBIC CBS3H. [IpencraBnenue o kiaccuukanuu
OpPTaHUYECKHUX BEIIECTB

1.3

HomenknaTypa opraHU4ecKuX COeTMHEHHH (CCTeMaTHIecKas) ¥ TPUBHAJIbHbIC Ha3BAHH
BOKHEHIITUX MPEICTABUTENEH KIIACCOB OPraHMYECKIX BEIIECTB

YraeBoaopoasl

2.1

AJKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKHAN psiA. MeTaH ¥ 3TaH - MPOCTEUIIIHE MTPEeICTaBUTENH
AJKaHOB: (PM3MUECKIE U XMMHYECKHE CBOMCTBA (PEaKIINY 3aMEIIEHUs M TOPEHHUS ), HAXOXKICHHE B
MIPUPOJIE, TTOTyIEHUE U TIPIMEHEHIE

2.2

AJIKEHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHYECKAN Psil. DTHIIEH U MIPOIUJIEH - IpoCTeHIme
MIPEJICTABUTENH aJTKEHOB: (PH3MYECKHE I XUMHIYECKIE CBOHCTBA (PEaKIINy THAPUPOBAHUS,
raJoreHNupOBaHUS, THAPATALINN, OKUCIICHUS U MIOJIMMEPH3AIIHH ), IIOIyYEeHUE U IPIMEHEHIE

2.3

Ankanvensr: OytaaueH-1,3 u metunOyraaueH-1,3: ctpoeHne, BaKHEHIINE XUMUIECKHEe CBOHCTBA
(peaxuus nonuMepu3zanun). [lomydeHne CHHTETHYECKOTO KayqyKa 1 PE3HHBI

2.4

AJKWHBI: COCTaB U OCOOSHHOCTH CTPOEHHSI, TOMOJIOTHIECKHNA Psil. ATIETHIIEH - TPOCTEHIIIHIA
MIPEACTaBUTEND AJTKHHOB: COCTaB, CTPOEHHUE, (U3NIECKUE U XUMHUYECKHE CBOICTBA (peakuun
TUIPHUPOBAHMS, TATOTCHUPOBAHMS, THAPATALUH, TOPEHNS), TOTYYEHHE U IPUMEHEHUE

2.5

ApeHI)I. ben3zomn: COCTaB, CTPOCHHC, (1)I/I3I/I"IeCKPI6 1 XMMUYECKHE CBOHCTBA (peaKI_II/II/I
raJJIOrCHUPOBAHUA U HI/ITpOBaHI/IH), MNOJIYy4YCHUC U IPUMCHCHHC. TOJ'IYOJ'II COCTaB, CTPOCHHC,
(1)I/I3I/I‘IGCKI/IG 1 XMMUYECKHE CBOICTBA (peaKLII/II/I raJJOrCHUPOBAHUSA U HI/ITpOBaHI/IH), MOJIy4YCHUC U
MIPpUMCHCHUC. ToxcudHOCTH ApCHOB. I'enernueckas cBS3b MCKAY YIJI€BOAOPOAaMHU,
NpUHAJIC)KANIUMU K PA3JIMYHBIM KJIacCaM

2.6

[IpupoaHbie HICTOUHHUKH YIi1eBO10poAoB. IIpuponuslii ra3 u nonytHele HeTsHbIE Ta3bl. Hed1h 1
ee npoucxoxaeHre. CrocoOsl nepepaboTKu HeTH: MEePeroHKa, KPEeKUHT (TepPMUUIECKUH,
KaTanuTHueckuil), muponu3. [Iponykrsl nepepaboTku HeTH, UX TPUMEHEHHUE B IPOMBIIITIEHHOCTH
u B ObiTy. KaMeHHBIN yronbs 1 MPpOLyKThI €ro nepepadoTku




Kucnoponcozaepxkamiye opraHHuecKiue COeTMHEHHS

3.1

[IpenenbHble OMHOATOMHBIE COUPTHI. METaHON U 3TaHOM: CTPOEHHUE, (PU3NIYECKH e U XMMUYECKUE
CBOMCTBa (peaklHy C aKTUBHBIMHU METaJlIaMH, TaloreHOBOIOPOAAaMHU, TOPEHHUE), TPUMEHEHHE.
Bonoponssle CBA3M MEXy MOIEKYJIAMH CIIUPTOB. J[eliCTBHE MeTaHOIa U 3TaHOJIA HA OpraHUu3M
YejoBeKa. MHOr0aTOMHBIE CIIUPTHL. DTUJICHTIIMKONb U [IIMLEPHH: CTPOCHHE, PU3NYECKUE U
XUMHAYECKUE CBOWCTBA (B3aUMOECHCTBHE CO IENOYHBIMU METaJUIaMH, Ka4eCTBEHHAs peaKkus Ha
MHOT0aTOMHBIE CIIUPTHI). [leficTBre Ha opranu3M uenoBeka. [I[pumenenue riaumepuHa u
STUJIEHIITUKOJIS

3.2

®deHo: cTpoeHUEe MOJIEKYIIbI, PU3MYECKUE U XUMUYECKUE CBOHCTBA. TOKCHYHOCTH (eHomna.
[Ipumenenue deHona

3.3

AJbaeruipl U KeToHbl. DopMableri, aneTanbAeru: CTpoeHue, (GU3NIeCKue U XUMUUECKHE
CBOMCTBA (peaKklMu OKUCIEHUS U BOCCTAHOBJIEHUS, KaUeCTBEHHBIE PEaKIINH), TOyYeHUE U
IIpUMEHEHHUE

3.4

OHOOCHOBHBIE MTPeeTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsI KUCJIOTBI: CTPOCHHE,
(u3nyecKre U XMMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME JUTsl KJIacca KUCIIOT, PeaKIIHsI
aTepuUKaImm), MojyuyeHne u npuMeHenne. CTeapuHOBas U OJICMHOBAs KUCIOTHI KaKk
HpeILCTaBI/ITe.HI/I BBICHINX Kap60HOBBIX KHCJIOT. MI)IJIa KaK COJIN BBICIIINX Kap6OHOBBIX KHCJIOT, UX
MololIee 1eHCTBHE

3.5

CrnoxxHbIe 3QHPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. [ MAPOIH3 CIOXKHBIX A(UPOB. XKupsl.
I'maponus sxxupos. IlpuMenenue xxupoB. bruonornueckast poisib )KUPOB

3.6

YrneBonsl: cocTas, Kiaccu(uKalys yriieBoJoB (MOHO-, JTU- U Ioiucaxapuibl). [moko3a -
MIPOCTEHUIIINIT MOHOCAXapHU: OCOOEHHOCTH CTPOSHHS MOJIEKYIIbI, (PH3NUecKrne i XUMHUIECKHE
CBOICTBA (B3amMozeicTBue ¢ TuapokcuaoMm menu (1), okucmenne aMMUagyHBIM PAaCTBOPOM OKCHIIA
cepeodpa (I), BoccTaHOBIICHHE, OpOKEHHUE TITIOKO36]), HAXOXKICHHUE B IPUPOE, IPUMEHEHHE,
ouonornyeckas pons. PoTocuHTe3. PPyKTO3a KaK U30MEp IITIOKO3BI. Kpaxmal u 1memmonos3a Kak
npupoaHbie oauMepsl. CTpoeHre Kpaxmaia v HeTiono3bl. Pu3ndeckne u XHMUYEeCKHe CBOMCTBA
KpaxMaja (THAPOIIN3, KAUeCTBEHHAs PEaKIIHsI C HOIOM )

A3oTcoJiepiKalyie OpraHMueckKue COeINHEHUS

4.1

AMWHOKHCTIOTHI KaK aM(OTepHBIC OpTaHUIECKUE COeTUHEHNS. DU3HICCKIE U XUMHUICCKHE
CBOMCTBAa aMHHOKHUCIIOT (Ha mpuMepe IuIuHa). bronornieckoe 3HaueHNEe aMAHOKHCIIOT.
IlenTuasl

4.2

Benku kak npupoHbIe BBICOKOMOJICKYIISIPHBIC COeTMHEeHNs. [lepBHYHasl, BTOPUYHAS ¥ TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIKOB: THAPOIN3, JCHATYpAIHS, KAYeCTBECHHBIC
peakuu Ha OCITKH

Bricokomonn CKYJIIPHBIC COCAMHCHU A

5.1

OCHOBHBIE ITOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCTUHEHU: MOHOMCED, IMOJIUMEDP,
CTPYKTYPHOC 3B€HO, CTCIICHD IMOJIUMEPU3ALINN, CPEAHAA MOJICKYJIApHasA Macca. OCHOBHBIE MET OJIbI
CHUHTE3a BHICOKOMOJICKYJIAPHBIX COCOUHEHUH - IMOJIMMEpHU3alnA U IMMOJIUKOHACHCAIIUA

5.2

OKCHepUMEHTaIbHbIE METOABI U3YUEHHsI BEIIECTB U UX IPEBPAILCHHN: 03HAKOMIICHHUE C
o0pa3uamu MpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KayuykoB. [lomy4uenue
CHUHTETUYECKOr0 KayuyyKa U Pe3UHBI

IIpoBepsiemble TPeOOBaHKS K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

(11 kaacc)
Kon IIpoBepsieMble MpeIMeTHbIE Pe3y/JIbTAThI 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/ibHOI
NPoBepPsIeMOro MPOrpaMMbl cpeHero o0uero oopazoBaHus
pe3yJbTarTa
1 TeopeTnueckne OCHOBBI XUMHHU
11 Brnanenue cucteMoi XMMHYECKUX 3HAaHUM, KOTOPAst BKIIOYAET: OCHOBOIIOJIaratoIne

IIOHATHA (XPIMPI‘IGCKPIIZ 9JICMCHT, aTOM, 3JICKTPOHHAsA obOoouka aTroma, s-, p-, d-
QJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, UOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPULATCIIbHOCTD,
CTCIICHb OKUCJICHU, XUMHWYCCKasA CBA3b, MOJIb, MOJIIpHAd Macca, MOJ'ISIpHBIﬁ 06"I)CM,
KpHUCTAJINIMYCCKad pCHICTKA, TUIIbl XUMHWYCCKUX peaKL{I/Iﬁ (OKI/ICJ'II/ITCJ'IBHO-
BOCCTAHOBUTCIILHBIC, 3K30- U SHAOTCPMUUCCKUEC, PCAKIIUHA NOHHOI'O O6M€Ha), pacTBop,




3JIEKTPOJIUTHL, HERJIEKTPOIUTHI, JIIEKTPOIUTHYECKAS AUCCOLUALINS, OKUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU PEAKIIUU, XUMIUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TECOPHS NEKTPONIUTUYECKON Aucconuanuu, [lepuoanueckuii 3akon . 1.
MenpeneeBa, 3aKOH COXpaHEHHUS MACChl), 3AKOHOMEPHOCTH, CHMBOJIMUECKUM SI3bIK XUMHH,
(hakTONIOrNUECKUE CBEACHUS O CBOICTBAX, COCTABE, MONyYCHUH U OE30MacHOM
WCIIONb30BAaHMH BOKHEHIITMX HEOPTaHUYCCKUX BEIIECTB B OBITY M MMPAKTHUECKON
JEATETbHOCTH YEI0BEKA

1.2

CchopmMrpoBaHHOCTH YMEHHIA BBISIBIISITH XapaKTePHbIC IPU3HAKK M B3aUMOCBSI3b M3y4YEHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOIIME ITOHATHUS ITPU ONIMCAHUU CTPOSHUS U CBOMCTB
HEOPraHWYECKUX BEIIECTB U UX MPEBPALIECHU; BBISIBIATh B3AUMOCBS3b XUMHUECKUX 3HAHUU
C IOHSTHUSMU U NPEACTABICHUAMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Branenne oCHOBHBIMU METOAAMHU HAYYHOTO MIO3HAHUS BEIIECTB U XUMUYECKHUX SIBJICHUI
(HabuofieHue, U3MEpEHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE)
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ChopMHUpOBaHHOCTH YMEHHUH OIPEEIIATh BaJICHTHOCTh U CTEIICHh OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COSAMHEHUSIX PA3IMYHOIO COCTABA, BU XUMHUYECKOU CBsI3U (KOBaJICHTHAS,
HMOHHAsI, METAJTHYeCKasi, BOJIOPOIHAS) B COCTUHEHUSIX, THII KPUCTAJUTMIECKON PEIIeTKA
KOHKPETHOTO BEIIECTBA (aTOMHAasI, MOJICKYJISIpHAS, HOHHAS, METAJLTHYECKas)

1.5

ChopMHUPOBaHHOCTh YMEHUH OINPEIENIATh XapaKTep CPE/Ibl B BOAHBIX PACTBOPax
HEOPTaHUYECKUX COEAMHEHUN

1.6

ChopMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIUPOBATh XUMUYCCKHE PEAKIIUH 110 Pa3THUHbIM
MpU3HaKaM (YUCITy U COCTaBy PEarupyroIIyuX BEIIECTB, TEIIOBOMY 3 deKTy peakiiuu,
M3MEHEHUIO CTETIEHEeH OKMCIIEHHUS DIIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTHIO
KaTanm3aTopa)

1.7

CdopMupoBaHHOCTH YMEHUH COCTABIIATH yPAaBHEHHS PEaKIINH Pa3IUYHBIX THIIOB, TIOJHbIE U
COKpAaIIeHHbIE YPaBHEHUS pPeakilnii HOHHOTO 0OMEHa, YIUTHIBas YCIOBHSA, TTPA KOTOPBIX 3TH
peakuuy UIIyT 10 KOHLIA

1.8

CdopmupoBaHHOCTH YMEHUH TIPOBOJUTH PEAKINH, TOATBEPKAAIOIINE KaUeCTBEHHBIN
COCTaB Pa3JINYHBIX HEOPTAHUYECKUX BEIECTB, PACTIO3HABATE OMBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIIVE B BOAHBIX PACTBOPAaX HEOPTAaHUYECKIX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHUH PACKPBIBATH CYIITHOCTh OKHCIHTENHHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpeaCTBOM COCTABIIEHUS DJIEKTPOHHOIO OajlaHca dTHUX pPeaKInui

1.10

CdopMHUPOBaHHOCTE YMEHHUM OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMUYIECKOU PEAKITUN OT
pa3IMIHBIX (aKTOPOB

111

CdopmupoBaHHOCTH YMEHUH OOBSICHATH XapaKTep CMEMIEHUS XUMUIECKOTO PABHOBECHS B
3aBHCHMOCTH OT BHENIHEro Bo3aericTBus (mpuHityt Jle [latenne)

OO6mrast 1 HeopraHUYecKass XHMUS

2.1

CdopmupoBaHHOCTH YMEHUH pacKpbiBaTh cMbIcH [leproanueckoro 3axona J[. 1.
MenneneeBa v JEMOHCTPHUPOBATH €70 CHCTEMATH3HUPYIOLIYI0, OOBSICHUTENBHYIO U
MIPOTHOCTHYECKYIO (PYHKIIUU

2.2

ChopMrpoBaHHOCTh YMEHHUH XapaKTEpU30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3J1eMeHTOB 1 - 4 nepuonos llepuoanueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB
JI.W. MenneneeBa, HCIOB3Ys MOHATHS "S-, P-, d-3JIeKTpOHHbBIE OpOHTan",
"9HEpreTHdecKe YpoBHU", OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHHUSI CBOUCTB XHMUYECKHX
3JIEMEHTOB U UX COSAUHEHM 1Mo nepuoaam u rpynnam [lepruoguueckoil cucTemMsl
xuMudeckux saeMenToB J[.M. MenneneeBa

2.3

CdopMrpoBaHHOCTH YMEHHH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XUMUUECKHE CBOUCTBA
HEOPraHMYEeCKUX BEIIECTB Pa3IMYHbIX KJIACCOB, IOATBEPKIATH CYLIECTBOBAaHHUE
TeHETHYECKOHN CBA3M MEXAY HEOPTaHUUYECKHMH BEILIECTBAMHU C TOMOLIBIO YPaBHEHHUH
COOTBETCTBYIOIIMX XMMHUYECKUX PEaKIUi

2.4

CopmMrpoBaHHOCTh YMEHHH yCTaHABIUBATH NPUHAUICKHOCTh HEOPTaHMUECKHUX BEIIECTB
10 UX COCTaBY K ONpEEIEHHOMY Kiaccy (IpyIiie) COeAMHEHUH (IIPOCThie BEIIECTBA -
MeTaJlIbl 1 HEMETaJJIbl, OKCHJIbI, OCHOBAHHSI, KUCIIOTHI, aM(OTepHBIE THIPOKCHIBI, COJIN)

25

ChopmMrpoBaHHOCTH YMEHHI UCTIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY ISl COCTABJICHUS
(hopMyJ BEILIECTB U ypaBHEHHI XUMHUYECKUX PEaKIHH, CHCTEMAaTHUECKYI0 HOMEHKIIATYpY
(IUPAC) u TpuBHabHbIE HA3BaHUS OTACIBHBIX HEOPTAaHUYECKHUX BELIECTB (YrapHbIii ras,




yFJ'IeKI/ICJ'IHﬁ ra3, aMMHak, ramicHast U3BeCTb, HCral€Hasa U3BECThb, IIUThEBAA COAa, IMPUT U
JApyrue)

2.6

CdopMHpPOBaHHOCTH YMEHUH XapaKTEpU30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, OATBEPKIATH CYIIICCTBOBAHIE
TEHETHYECKON CBSI3U MEXKIY HCOPTAaHMYECKUMHU BEIIECTBAMU C MIOMOIIBI0 YpaBHEHUH
COOTBETCTBYIOIUX XUMUYCCKUX PEAKIIUIT

2.7

CdopMHUpPOBaHHOCTh YMEHUH TIAHUPOBATh U BHIMOJIHATE XMMAYECKUN SKCIIEPUMEHT
(pa3znokeHue mepoKcuIa BOJOPOAa B IPUCYTCTBUU KaTaan3aTopa, ONPENeICHNE CPEIbI
PacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAILHOTO UHMKATOPA, BIMSHAC Pa3InIHBIX
(haKTOPOB Ha CKOPOCTh XMMHUECKOW PEAKITHH, PEaKIIK HOHHOTO 0OMEHa, KaueCTBEHHbBIC
peaKIuu Ha CyIb(aT-, KapOOHAT- U XJIOPU/I-AHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE
SKCIIEpPUMEHTAIBHBIX 33724 1o TeMaMm "Metamibl" 1 "Hemeranns'") B COOTBETCTBUU C
MpaBUIaMU TEXHUKH 0€30MaCHOCTH MPHU OOPAIEHNWH C BEIECTBAMHU M JTa00paTOPHBIM
000pyI0BaHKEM; MTPEICTABIIATh PE3YJIBTATHI XUMHUECKOI'0 SKCIIEpUMEHTA B (hOopMe 3arucu
ypaBHEHHUI COOTBETCTBYIOLIMX PEAKIUN U (HOPMYIHMPOBATH BHIBOJBI HA OCHOBE 3THUX
pe3ynbTaToOB

2.8

CdopMHUPOBaHHOCTh YMEHUH COOJIOATh MPaBUIIa TI0Jb30BAHMSI XUMHUECKON MTOCYI0HN U
nabopaTopHBIM 000pYIOBaHHUEM, a TAKXKE MTPaBUIIa OOpAIIEHUS C BEIIECTBAMH B
COOTBETCTBHUHU C MHCTPYKIUSMU IO BHIMOJIHEHHUIO JTA0OPATOPHBIX XMMHYECKHX OIBITOB

2.9

ChopMIpoBaHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE MPOIIECCHI, JISKAIINE B OCHOBE
MPOMBIIIICHHOTO MOJTyYeHUsI CEPHOI KHCIIOTHI, aMMHaKa, a TAKXKe CPOPMHUPOBAHHOCTh
MIPECTABIEHUH 00 OOIIMX HAYYHBIX MPUHIIMIIAX U HKOJIOTHYECKUX MpodIeMax
XUMHYECKOTO ITPOU3BOACTBA

XUMHA U )KU3Hb. PacueTrsl

3.1

CdopMUpOBaHHOCTE TIPEICTABICHUH 0 XUMUIECKOU COCTABJISIONIEH €CTECTBEHHOHAYIHOM
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUH SIBJICHUH TPUPOIbI, B YOPMUPOBAHHH MBIIILICHHUS
U KyJIbTYpBI IMYHOCTH, e¢ (PYHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOTUMOM JUTS pelIeHUs
MIPaKTUYECKUX 3a/1a4 M SKOJIOTHIECKH 000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/OPOBBIO H
NPUPOAHON cperie

3.2

CdopmIpoBaHHOCTh YMEHHI KPUTHUYESCKU aHAJM3UPOBATh XUMHUYECKYI0 HHPOPMAIHIO,
MOJTy4aeMyIo U3 pa3HBIX HCTOYHUKOB (CpeCTBa MacCOBOW KOMMYHHUKAIINH, ceTh MIHTEpHET

¥ IpyrHe)

3.3

ChopMHUPOBaHHOCTh YMEHHUH COOJIIOAATH MIPaBHUIIa YKOJOTHUECKH 1E1eCO00pa3HOro
MTOBEIEHUS B OBITY M TPYAOBOM JIEITENHFHOCTH B IIEISIX COXPAHEHUS CBOETO 370POBBS U
OKpYXarolell TpUPOIHOHN Cpebl

3.4

Oco3HaBaTh OMaCHOCTH BO3/ICHCTBUS HA JKUBbIE OPTaHU3MBI OIMPEEIEHHBIX BEIIECTB,
rornMast cmbich mokasarens [1J1K, moscHsITh Ha mpuMepax CrocoObl YMEHBIIEHUS U
MIPEIOTBPAIICHUS X BPEIHOTO BO3JEHCTBYS HAa OPTaHU3M YeJIOBEKa

3.5

ChopMupOBaHHOCTh YMEHHH IIPOBOANUTE BBIYHUCIECHUS C MCIIOIb30BAHNEM MTOHSATHS
""MaccoBast ToJIs BEIECTBA B pacTBope'', 00bEMHBIX OTHOIIEHHUH Ta30B MPU XUMHIECKUX
peaKuusax, Macchl BEIIECTBA WM 00bEMa ra30B 110 U3BECTHOMY KOJIMUECTBY BEILECTBA,
Macce Wi 00beMY OTHOTO U3 YYAaCTBYIOIINX B PEAKIIUH BEIECTB, TEIIOBOTO A deKrTa
peaKkuru Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELECTB, IPEBPALLIEHHS U COXPAHEHH S
SHEPruu

IIpoBepsiemble 3y1eMeHThI copep:xkanus (11 kiaacc)

Kon

IIpoBepsieMblii 371eMEHT CO/IEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBbBI XMMHUH
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XUMHUYECKUH 37IeMEHT. AToM. SIapo aTomMa, U30TOIBL. DIEKTPOHHAst 000I0UKa. DHEPTeTUYECKHE
YPOBHH, NIOIYpPOBHH. ATOMHbIE OpOUTAIIH, S-, P-, d-251eMeHTh. OCOOCHHOCTH pacIipeneeH s
3JIEKTPOHOB 10 OpPOUTAIISIM B aTOMaX 3JIEMEHTOB IIEPBBIX YEThIPEX NEPHOAOB. DIEKTPOHHAS
KOH(HTYypaLus aTOMOB

1.2

[Tepuonuueckuii 3axkon u Ilepuonuyeckas cuctema xumudeckux snemenToB .M. Menneneesa.
CBs13b epUOAUYECKOro 3akoHa U [lepuoauueckoil cucteMbl XUMHUYECKUX AneMeHToB J[. 1.




MenpeneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX HMH ITPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuojaM. 3Ha4e€HUE TIEPUOANYECKOr0 3aKOHA B Pa3BUTUH HAYKU

1.3

Crtpoenue BeniecTBa. XuMU4eckas CBA3b. BUIbl XMMHUYECKOH CBS3U (KOBAaJIEHTHASI HEMOMSIpHAsA U
MoJIsIpHAsi, HOHHAs, MeTalIuecKas). FIOHbI: KaTHOHBI M aHHOHBI. MexaHH3MBbl 00pa3oBaHUs
KOBaJICHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). Bomopoanas cBsi3b

1.4

BanenTHOCTB. DNEKTpOOTPUIIATENBHOCTE. CTEIEeHb OKHUCICHHS

1.5

BemectBa MONIEKyIApHOT0 U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSHCTBA COCTaBa BEILIECTBA.
Tumb! KpECTAIMYECKUX PEIETOK. 3aBUCUMOCTD CBOWCTBA BEIIECTB OT THITA KPUCTAIINYESCKON
pewerku. [loHsTHE O MUCTIEPCHBIX cucTeMaX. ICTHHHBIE U KOJTOWAHBIE pacTBOPEL. MaccoBast
JIOJIs1 BEILIECTBa B pacTBOpE

1.6

Knaccudukanms Heopranniecknx coennHeHnid. HoMeHK1aTypa HeopraHn4ecKrux BEIeCTB

1.7

Xumuueckas peakius. Knaccupukamnys XuMIUUeCKUX peakliiii B HEOPraHMUECKOH U OpraHrnuec Kou
XUMHH. 3aKOH COXpPAaHEHHs MAaCChl BEIIECTB, 3aKOH COXpPaHEHUs U MPEBPAIEHNUS SHEPTHH IIPH
XUMUYECKUX PEAKIMIX

1.8

CKOpOCTh peakiiiu, ee 3aBUCHMOCTh OT Pa3InYHbIX (aKTOpOB

19

OO0paTtumbie peakiuu. XUMUYeCKoe paBHOBecre. DaKTOPhI, BIUAIONIME HA COCTOSHIE
xumuueckoro paBHosecus. [Ipunnun Jle [laTtense

1.10

OnexTponutudeckas aucconuanys. CuiabHbIe U cnalble 37eKTponuThl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHCast, HeWTpaibHas, enodHas. Peakiuy noHHOTO oOMeHa

111

OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE peakouun

Heopranuueckast xumus

2.1

Hewmeramnsl. [Tonoxxenue HemeramioB B [lepuoanueckoil cucreme xumuueckux anemenTon .M.
MeHneneeBa 1 OCOOCHHOCTH CTPOEHUS aTOMOB. DU3NUecKHe CBONCTBA HEMETAIUIOB. AJIIOTPOIHS
HEMETaJUIOB (Ha MpUMeEpe KUCIopoa, cepbl, Gpocdopa u yrieposa)

2.2

XWMHYECKHE CBOMCTBA BAXKHEHUIITNX HEMETAJIIOB (TaJIOTeHOB, Cephl, a30Ta, hocdopa, yriepona u
KPEMHHUS) U UX COEANHEHUH (OKCHIOB, KUCIOPOACOAEPIKAIINX KHCIOT, BOJOPOAHBIX COCTUHEHUIA).
IIpumeHeHne BaXKHENIIIMX HEMETAIUIOB U UX COSAMHEHUI

2.3

Merannsl. [Tonoxxenue meranioB B [lepuoandeckoi cucreMe XuMUYeckux nementos J[. M.
Menneneea. OCOOCHHOCTH CTPOCHHMSI 3JICKTPOHHBIX 0007104eK aTOMOB MeTajuioB. O0Iue
(mzmueckue cBoiicTBa MeTayyioB. CIIJIaBbl METAJUIOB. DJIEKTPOXUMHYECKUH s HAIPSHKEHUH
METaJIOB

2.4

XHUMHYeCKHE CBOMCTBA BAXKHEHUIITX METAJUIOB (HATPHU, KaTui, KadbIIUHA, MarHAH, aTIOMAHUH,
LIWHK, XpOM, JKeJIe30, MeJlb) U UX coenuHeHni. O01ie crocoObl MOTydeHUsT METaJLIOB.
[IpumeHnenue MeTamioB B OBITY U TEXHUKE

2.5

I'enermueckas cBs3b HEOPraHUMYCCKUX BCIIECTB, IIPUHAICKAINUX K pa3JIMYHBIM KiIacCaM

XuMud 1 )KU3HDb

3.1

Ponb xumum B o0ecriedeHrH SKOIOTHIECKON, JHEPTeTHIECKON U MUIIIEBON 0€30IMacHOCTH,
pa3BuTHN MeqUIMHBL. [[0HATHE 0 HAYYHBIX METO/AX IMO3HAHUS BENIECTB U XUMHYECKIX PEaKIIHA

3.2

[IpencraBnenus 00 0OMMX HAYYHBIX PUHLUIIAX IPOMBIIIJICHHOTO ITOJIYYEHHS BaXKHEHIINX
BelecTB. YeloBeK B MUpPE BELIECTB M MaTEPHAIIOB: BaXKHEHILINE CTPOUTEIbHBIC MATEPHAIHI,
KOHCTPYKLMOHHBIE MaTepHabl, KPaCKH, CTEKIO0, KepaMHKa, MaTepUabl U1 3JICKTPOHHUKH,
HaHOMAaTEepUabl, OPraHMYECKUE U MUHEPAJIbHBIE YIOOPEHUs

3.3

XuMHS ¥ 340pOBbE YENOBEKA: TPaBUJIa UCIIOJIB30BAHNS JIGKAPCTBEHHBIX IPENapaToB, IpaBuia
0e30MacHOro MCIOIb30BAHMUS IPENapaToB OBITOBONH XUMHH B TIOBCETHEBHOM KU3HH

IIposepsiembie Ha EI'D no xumun TpedoBaHus K Pe3y1bTATAM OCBOCHHS OCHOBHOM

o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

Kon IIpoBepsieMble TpeOOBAHMS K NMPeIMETHbIM Pe3yJIbTATaAM O0CBOEHUS OCHOBHOM
NPoBepsaAEeMOro o0pa3oBaTeJIbHON MPOrpPaMMBI CpeIHero o01ero 00pa3oBaHus
TpeOOBaHUS
1 Bnagenue cucreMol XMMHYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
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OCHOBOIIOJIATAIOMINE TIOHSTHS (XAMHYECKHUI 3JIEMEHT, aTOM, H30TOIIbI, 3IEKTPOHHASI
006010YKa aTOMa, $-, P-, d-3JEKTPOHHBIE OPOUTAITH ATOMOB, OCHOBHOE M BO30YKICHHOES
COCTOSIHHE aTOMa, HOH, MOJIEKYJIa, BAIEHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTD, CTENIEHD
OKHCIIeHHs, Xumuueckas cBsi3b (O~ u T-CBA3D | kparubie cBsi3n), rubpuaM3anus aTOMHBIX
opOuTaeil, KpUCTAIIMYECKAs PEIIETKA, MOJIb, MOJIIPHAsT MAacca, MOJISIPHBI 00beM,
MOJISIpHAsT KOHI[EHTPAIIUS, PACTBOPHI (MCTUHHBIE, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTHAPATHL, YIIIEPOAHbIN CKeJeT, PyHKIHOHAIbHAS TPYIIA, PAJAUKaIl, H30MEpHbI,
CTPYKTypHast (opMyIia, H30MepHst (CTPYKTYpHasi, TeOMeTprYecKas (IIUc-, TPAHCU30MEPHs),
TOMOJIOTHYECKHUIT PSJI, TOMOJIOTH, YIJIEBOIOPO/IbI, KHCIOPO/- U A30TCOCPIKAIIIE
COe/IMHEH s, OMOIIOrHYECKH aKTHBHbIE BENIECTBA (YIIIEBOJIBI, XKUPBI, OEIKH), MOHOMED,
HOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS, KDEKHHT, pUGOPMUHT,
THIBI XAMHYECKUX PEAKIMN (OKHCIHTEILHO-BOCCTAHOBUTEIBHBIE, DK30- U
SHJIOTEPMHUYECKHE, PEAKI[MU HOHHOTO OOMEHA, TOMO- M T€TePOreHHbIE, 0OPATUMBIE 1
HEeOOpATUMBIE), PACTBOP, SJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, HIEKTPOITUTHYECKAS
JMCCOLMALINSL, CTETICHD AMCCOLMAIIMHN, OKUCIIUTENb, BOCCTAHOBUTEIb, JICKTPOIIH3, CKOPOCTh
XUMHUYECKOU PEaKIuK, XUMUYECKOE PABHOBECHUE)

1.2

TEOPHUH U 3aKOHBI (TEOpHUS XMMHUECKOT0 CTPOEHHSI OpraHMYECcKUX BelecTB A.M.
Byrnepoa, Teopus 3JIEKTpOIUTHYECKON nucconuanuu, Ilepuonnuecknii 3akon J[. 1.
MenneneeBa, 3aKOH COXpaHEHHs MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
MHPOBO33PCHUYCCKUE 3HAHM, JIC)KAIIMEC B OCHOBC TIOHMMAaHUA ITPUIMHHOCTHU 1 CUCTEMHOCTHU
XUMHUYCCKHUX HBHCHI/IfI, COBPEMEHHBIC IPEACTABIICHUA O CTPOCHHUH BEIISCCTBA HA ATOMHOM,
MOJIEKYJIIPHOM M HaJMOJIEKYIISIPHOM YPOBHAX

1.3

npeacTaBJICHUA O MEXaHU3MAaX XUMHYECKUX peaKHHﬁ, TEPMOJUHAMHUYCCKUX U
KHMHCTUYCCKNX 3aKOHOMEPHOCTAX UX IMMPOTCKAHHA, O XUMUYCCKOM PaBHOBECHHU, JUCIICPCHBIX
cucreMax
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(hakTONOTrMYECKIE CBEACHHS O CBOMCTBAX, COCTaBe, IOTyYEeHUH U O€3011aCHOM
KCIIOJIb30BaHUH BOKHEHIIIMX HEOPTaHUYECKUX M OPTaHUYECKHUX BEILECTB B OBITY U
MIPAKTHYECKOM EeATECITHFHOCTH YEIOBEKa

1.5

001IMe HayYHbBIE TPUHIUITEI XUMUYECKOT'0 TIPOU3BOJICTBA (Ha MPUMeEpE MPOU3BOJICTBA
CEPHOM KHMCJIOThI, aMMHaKa, MeTaHoJIa, epepadoTKu HeTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISBIITH:

2.1

XapaKTepHbIE MPU3HAKA U B3AaUMOCBA3b U3yUEHHBIX TOHATHH, TPUMEHATD
COOTBETCTBYIOIINE MOHATHS MIPH OMMCAHUH CTPOSHHS U CBOMCTB HEOPTAaHWYECKUX H
OpPTaHUYECKHX BEIIECTB U UX MPEBPAIICHHH

2.2

B3aMMOCBSI3b XUMHUYECKHX 3HAHHUHN C TTOHSATHSIMHU M MPEACTABICHUSIMU APYTHX MPEAMETOB
JUIsl Ooiee OCO3HAHHOTO TIOHUMAaHUs U O0BSICHEHHUSI CYIIHOCTH MaTepHaLHOIO SIHHCTBA
MUpa

CdopMupoBaHHOCTH YMEHUS UCIIONB30BATH!

3.1

HAaMMCHOBAHUS XUMUYECKHUX COSTUHEHUMN MEXAYHApOOHOT'O COr03a TCOpCTH‘ICCKOﬁ n
npnmanHoﬁ XHMHU U TPUBUAJIBHBIC Ha3BaHHW BEIICCTB, OTHOCAIUXCA K U3YyYECHHBIM
Kj1accaM OpraHn4Y€CKUX U HEOPraHMICCKUX COCOUHEHUN

3.2

XUMHYECKYIO CUMBOJIHMKY JUISL COCTaBJICHUSI (DOPMYJI HEOPraHMYECKUX BEIIECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALIEHHBIX U CKEJICTHBIX) (hOpMYIT
OpPraHMYECKHX BELIECTB

CdopMupoBaHHOCTH YMEHUS KIACCH(PHUIIUPOBATH:

4.1

HEOPraHn4YCeCKHUE BEUIECTBA, CAMOCTOATEIIBHO BLI6I/IpaTI> OCHOBAaHUA U KPUTEPHUU I
KJ'IaCCI/I(i)I/IKaLII/II/I HN3y4acMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHUYCCKHC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTL OCHOBAaHMHS U KPUTCPUU IJIsd
KJ'IaCCI/I(i)I/IKaLII/II/I HN3y4acMbIX XUMHUYCCKUX 00BEKTOB

4.3

10 Pa3IMYHBIM MTPU3HAKAM (UHCITYy ¥ COCTaBY PEarupyromuX BEIIeCTB, TEINIOBOMY P EKTy
pEaKIiH, H3MEHEHHIO CTeIeHEeH OKUCIICHUS 2JIEMEHTOB, 00PAaTUMOCTH PEAKIMH, YIACTHIO
KaTamm3aTopa)

CdopMHUpPOBaHHOCTH YMEHUS XapaKTEPU30BATh IEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUYW ) 1 MOHOB XMMHUYECKHX JJIEMEHTOB | - 4 1epromoB
[Tepuonuueckoii cucremsl .M. MenaeneeBa u Ux BaJ€HTHBIC BO3MOXXHOCTH, UCTIONb3YsI




MOHATHA S-, P-, d-BJ'ICKTpOHHI)Ie Op6I/ITa.]'II/I, OHEPIreTUIYCCKUC YPOBHU

C(bOpMHpOBaHHOCTI) YMCHUA OOBSICHATE 3aKOHOMCPHOCTH U3MCHCHUA CBONCTB XMMHUYECKHUX
3JICMCHTOB U O6pa3yeMI)IX MU COCI[I/IHCHI/Iﬁ o nepuoJamM U rpy1miam

C(l)OpMHpOBaHHOCTI) YMCHUA COCTABJIATh YPABHCHUSA XUMHWYCCKUX peaKum?I " paCKpbIBATh
X CyHIHOCTD:

7.1

OKHUCITMUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIA TTOCPEACTBOM COCTABIICHUSI AJIEKTPOHHOTO
OanaHca 9TUX peaKiui

7.2

YPaBHEHMS PEAKLUI pa3INUHbIX TUIIOB; [IOJHBIE U COKPAILEHHBIE YPABHEHUSI PEAKIIUI
HOHHOT'O OOMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX ATH PEaKIUU YT 10 KOHIA

7.3

peakIuii rTuApoIu3a, peakuuii KOMILIEKCO0Opa3oBaHus (Ha MpUMepe I'MPOKCOKOMILIEKCOB
LIMHKA U aJIFOMUHUA)

ChopMHPOBAHHOCTh YMEHUS MOJATBEPKAATh:

8.1

Ha KOHKPETHBIX MPUMEPax XapaKkTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OPraHUYECKUX COEJMHEHUN OT KPATHOCTH M TUIIA KOBAIEHTHOM cBsizu (O~ u T-CBASH )
B3aMMHOTO BJIMSIHHSI aTOMOB M IPYIIIT aTOMOB B MOJIEKYJIaX, a TAKKE OT 0COOCHHOCTEH
pear3aIy pa3InIHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIIUiA

8.2

XapaKTEpHbIE XUMHYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U
3aIUCSIMU YPABHEHUH XMMUYECKUX PEaKLUN

CdopmrpoBaHHOCT YMEHHSI XapaKTepH30BaTh COCTAB U BayKHEHIIINE CBOMCTBA BELIECTB,
MPHHAATIEKAIUX K ONPEICISHHBIM KJIACCaM U IPYIINAM COSHHEHHH (TIPOCThIE BENIECTRA,
OKCHUJIBI, THJIPOKCHIBI, COITH; YTIIEBOIOPOIbI, IIPOCTHIE UPHI, CIIUPTHI, (PEHOIIBI,
aJbJICTH]IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(PUPBI, KHUPHI, YTIIEBOJIbI, aMUHBI,
AMHUHOKHCIIOTBI, OEITKN)
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CdopMupoBaHHOCTH YMEHUS TPOBOJUTH PACUETHI IO XUMHYECKUM (OpMyIaM U
YPaBHEHUSM XMMHUYECKUX PEAKINI C UCIIOIh30BAHUEM (PM3MUECKUX BEIUYUH:

10.1

Macchl (00beMa, KOJTMIECTBA BEIIECTBA) MIPOIYKTA PEAKITHH, €CITH OTHO U3 MCXOMTHBIX
BEIIIECTB JJaHO B BUJIE PACTBOpa C OMPE/IEICHHON MacCOBOM J10JIEM paCTBOPEHHOTO
BEIIECTBA WJTH JTAHO B U30BITKE (MMEET IIPUMECH )

10.2

MacCOBOM MJIM 00BEMHOM JT0JIH, BBIXO/A MPOAYKTa PEaKIUU

10.3

TeroBoro dddexra peakimit

10.4

00bEMHBIX OTHOIIICHUI ra30B

10.5

10 HaXOXACHUIO XHMHIYECKON (DOpMYITBI BEIIeCTBa

11

Biianenue cucremoii 3HaHUM 0 METOJaX HAYYHOI'O TO3HAHUS SBJICHUN IPUPOJIBI,
WCIIONb3yEeMbIX B €CTECTBEHHBIX HAYKaX M YMEHUE IPUMEHSTH 3TH 3HAHUS MTPH
IKCIIEPUMEHTATEHOM HCCIIEIOBAHUN BEIIECTB M JIJISl OOBSICHEHHS] XUMUIECKUX SIBIICHUH,
MMEIOIIAX MECTO B TIPUPOJIE, TPAKTUIECKOM eSTEbHOCTH YeTOBEKa M B IIOBCETHEBHON
KU3HU

12

CdopMupoBaHHOCTH YMEHUS IPUMEHSTH (MCITOIB30BaTh) 3HAHUS O COCTaBE U CBOMCTBAX
BEIECTB VIS SKCIIEPHMEHTAILHOM MPOBEPKH THITOTE3 OTHOCUTEIHFHO 3aKOHOMEPHOCTEN
MPOTEKAHUS! XMMUYECKUX PEaKIMi H IPOrHO3UPOBAHUS BO3MOKHOCTEH UX OCYILECTBICHHS;
CHCTEMHbBIE XUMHYECKUE 3HAHUS U OOBSICHEHUS ¥ IPOTHO3UPOBAHUS SBIICHUH, MMEIOIIIIX
€CTECTBEHHOHAYYHYIO IIPUPOJY; ISl IPUHSTHUS IPAMOTHBIX PEIIeHUi mpodiieM B
CHTYaIHSX, CBSI3aHHBIX C XUMHEH

13

ChopMupoOBaHHOCT YMEHUS IJIAHUPOBATh U IPOBOJUTH XMMUYECKHH IKCIIEPUMEHT
(monmyyeHre 1 3y4yeHHe CBOMCTB HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB,
Ka4yeCTBEHHbIE PEAKIIMH YIIEBOIOPOJOB PA3IMUHBIX KJIACCOB U KUCIOPOACOIEPKALIMX
OpPraHMYECKHX BELIECTB, PELICHNE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 PAaCIIO3HABAHHIO
HEOPraHMYEeCKUX U OPraHMYECKUX BEIIECTB) C COOJIIOIEHHEM NpaBHIl O€30M1aCHOro
oOpalieHus ¢ BelecTBaMH 1 J1ab0paTOPHBIM 000pYAOBaHUEM; (OPMYIUPOBATH LIEIH
HCCIIEI0OBAHNS; IPECTABIIATH B PA3IMUHON (OpME pe3yIbTaThl HKCIIEPUMEHTA,
aHaJTU3UPOBAThH U OLIEHUBATH UX JIOCTOBEPHOCTD

14

ChopMrpoBaHHOCTD YMEHHSI OCYILIECTBIISTD Le/IEHANPAaBICHHBIA TOMCK XUMHUYECKON
nH(OPMAIIUK B PA3IMUHBIX UCTOUYHHKAX (Hay4dHas U yueOHO-Hay4Has JIUTEpaTypa,
CpeAcTBa MacCOBOW MH(OPMAIMH, CETh IHTEpHET U Apyrue), KpUTHUECKH aHAJIM3HPOBATh




XUMHUYECKYI0 HH(POPMAIIHIO, TepepabaThiBaTh € U MCIOIb30BaTh B COOTBETCTBUH C
ITOCTaBJICHHOM y4eOHOH 3amaueit

15 CchopmMrpoBaHHOCTH YMEHHsI TPOrHO3UPOBATH, AHAIM3UPOBATH M OLIEHUBATH MH(OpMALINIO
C TO3UIMH KOIOTHIECKON 0€30MacHOCTH MOCJIECTBUI OBITOBOM 1 IPOU3BOACTBEHHON
JeATeIbHOCTH YelIOBEKa, CBA3aHHOM C MepepaboTKoN BellecTB; chOPMUPOBAaHHOCTh
YMEHHUI OCO3HABATh ONIACHOCTH BO3/IECUCTBUS HA JKUBBIE OPTaHU3MBbI OIIPEIEIIEHHBIX
BEILECTB, IIOHUMAs CMBICII IIOKA3aTeIs IPEAEIbHON JOMYCTUMON KOHLEHTPALUH, U
MOSICHATH HA MPUMEPAX CIIOCOObI YMEHBIICHUS M IPEAOTBPALIEHHS UX BPETHOTO
BO3/ECMCTBUS HA OpTaHU3M YEJIOBEKA

Ilepeuenn 3j1eMeHTOB coep:kaHus, NpoBepsieMbix Ha EI'D no xumun

Kon IIpoBepsieMblii 371€MEHT CO/IEPKAHUS
1 Teopernueckre OCHOBBI XUMHUU
11 Crpoenne Bemecta. CoBpeMeHHas MOJIeTh CTPOSHUS aToMa. Pacmipenenenue 3JeKTpOHOB

0 PHEpPreTHYecKUM ypoBHIM. Knaccudukanys Xxumudecknux deMeHToB. OcodeHHOCTH
CTPOCHUSI SHEPreTUUECKUX YPOBHEH aToMOB (s-, p-, d-31emenToB). OCHOBHOE U
BO30Y)KJIEHHOE COCTOSTHHSI aTOMOB. DIIEKTPOHHAs! KOH(GUTYpalus aToma. BaeHTHbIe
JJIEKTPOHBI

1.2 Ilepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. ®u3nyeckuii CMbICI
ITepuonmueckoro 3akoHa [I.1. MenneneeBa. IIpruunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 2JIEMEHTOB U UX COSITUHEHUH T10 MIEPHOIaM U TpymraM. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEMIECTB, BOAOPOMHBIX COSAMHEHHM, BBICIITX OKCUIOB H

THIPOKCHIIOB
13 BanentHocTh. DnekTpooTpunaTenbHOCcTh. CTENeHb OKUCIEHUS
14 Buer xummaeckoil cBS3M (KOBaJIEHTHAs, HOHHAS, METAJUINYECKast, BOAOPOAHAS) U

MEXaHU3MBI ee 00pa3oBaHus. MeXMOJIEKYIIApHBIC B3auMoeicTBus. Berectsa
MOJIEKYJIIPHOT'O M HEMOJIEKYIIAPHOT'O CTPOEHHS. THIIBI KPUCTAIUTHIECKUX PEIIETOK.
3aBUCHMOCTH CBOMCTBA BEUIECTB OT THUIA KPUCTAILTMYECKON PEIIeTKH

15 Xummdeckas peaknus. Kiraccuukarys XMMIIecKUX PeakIiuii B HeOPraHNIeCKON 1
OpraHUYecKOi XUMHU. 3aKOH COXPAHEHHS MACCHI BEIIECTB

1.6 CKOpOCTh peakiliy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (JaKTOPOB

1.7 TermoBsie 3¢hpexTp XuMUUIecknx peakiuid. TepMoXuMHUIecKie ypaBHEHUS

1.8 OO6patuMble peakiu. XuMIIeckoe papHoBecre. PaKTOpPHI, BIUSIONINE HA COCTOSHHUE

xuMmudeckoro paBHosecus. [Ipunnun Jle [latense

1.9 OnexkTponuTrdeckas auccorranus. CHIIBHBIE B clla0ble 2JIeKTpoInTh. Cpema BOTHBIX
PacTBOpOB BEIECTB: KUCHAsl, HEUTpanbHasi, menouHas. CTerneHb Tucconuaniy. Peakimu
WOHHOTO OOMeHa

1.10 I'upponms coneit. MonHoe npon3sBeaenne Boasl. Bomoponusiii mokasarens (pH) pactBopa

111 Crioco0b! BhIpa)keHUsT KOHIIEHTPAIUK PacTBOPOB: MaccoBast IO pACTBOPEHHOTO BEIIECTBa,
MOJIsIpHasi KOHIIeHTpanusl. HachlllieHHbIe 1 HEHACBILIECHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucramnoruapatel

1.12 OKHuCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [loBeaeHue BemecTs B cpeaax ¢ pasHbIM
3raueHrieM pH. Meronbl anekTpoHHOro OanaHca

1.13 DJEeKTPONN3 PaCTBOPOB U PACILIABOB COJEH

2 OCHOBBI HEOPraHNYECKOW XUMHUH

2.1 Knaccudukanus Heoprannyeckux coennHeHnid. HoMeHknaTypa HeopraHn4ecKux BEIIEeCTB

2.2 XUMUYECKrEe CBOWCTBA BKHEUIITNX METAJUIOB (HATPHIA, KaJIMid, KaJbIIHii, MarHUH,
QIIOMUHHM, IMHK, XPOM, JKEJe30, Me/lb) U UX coequHeHni. O011e criocoObl MOayYeHus
METaJlIoB

2.3 XUMUYECKrEe CBOMCTBA BKHEUIITNX HEMETAILIOB (TaJIOTEHOB, Cephbl, a30Ta, (hocdopa,

yriaepoia ¥ KpeMHUS) U UX COSIMHEHUH (OKCUIO0B, KHCIOPOACOIEPIKAIINX KUCIIOT,
BOJIOPO/IHBIX COCTUHEHUN )




2.4

I'enernyeckas CBS3b HCEOPraHMYCCKUX BCIUICCTB, IPUHAIICKAIIUX K PA3JIMYHBIM KJIaCcCaM

2.5

I/IIIGHTI/I(bI/IKaLH/IH HEOPraHMYCCKUX COCILI/IHGHHfl. KauectBeHnHbIe peaKkuuu Ha
HCEOPraHn4CeCKUC BCUICCTBA U NOHBL

OCHOBBI OPTaHUYECKON XUMHU

3.1

OCHOBHBI€E MTOJIOKEHUS TEOPUU XMMUYECKOT'O CTPOEHUSI OPraHNYECKUX COeAUHEHUN A.M.
BytnepoBa. YriaepoaHslii CKeleT opraHnyeckoi MoneKyssl. KpaTHOCTh XMMHUYECKOH CBS3H,
G- y T-CBS3U | 5p-| sp?-, SP-rHGpUAM3ALIE OpOUTAIICH ATOMOB YriIeposa. 3aBHCHMOCTb
CBOICTB BEIIECTB OT XUMUYECKOI'0 CTPOEHMS MoJeKyJl. ['omonoru. I'omonoruueckuii psia.
H3oMepust u u3omepsl

3.2

[ousTre o pyHKIMOHANBHOM Tpynne. OpueHTanronHbIe ) deKTsl 3amecTuTenel

3.3

[Ipencrasnenue o knaccupuKaMyd OpraHMYECKUX BellecTB. HoMeHkaTypa opraHnueckux
COeMHEHNH (cucTeMaTnyecKkas) 1 TpUBHAJIbHbIE HA3BaHUS BaXKHEHIINX MTpe/ICTaBUTeNeH
KJIACCOB OPIaHUYECKHUX BELIECTB

3.4

CBoOoTHOpaqMKaIbHBINA 1 MOHHBIH MeXaHU3MBbI peakiuu. [ToHaTHe 0 HyKIeohuie u
anekrpoduie. [Iparuno Mapkosuukosa. [TpaBuio 3aiinieBa

3.5

AnkaHbpl. XUMUYECKHE CBOWCTBA aJIKAHOB: TaJIOTEHUPOBAHNE, ICTHAPUPOBAHUE,
TEPMUYECKOE pa3I0KEHHUE, KPEKUHT, U30MepHU3alins, ropenue. IlonyueHue ankaHos.
Huknoankansl. Crierugrka CBONCTB [IMKJIOATIKAHOB C MaJIbIM pa3MepoM IMKiIa. Peakiuu
MIPUCOCTUHEHUS U PAJUKATBHOTO 3aMEeSHUS

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: PEAKIIUU MPUCOESANHEHHS (TaIOr€HUPOBaHHE,
THAPUPOBAHNE, THAPOTajJoreHPOBaHNE, THAPATAIINS), TOPEHUS, OKUCIICHHS H
nonumMepu3anud. [IpomelnieHHbIe 1 Jab0paTOPHBIE CITIOCOOBI TTOTYYEHHS aJTKEHOB

3.7

Ankanrensl. XMMHUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKIINH TPUCOETNHEHN (THIPHUP OBaHHE,
raJioreHNupoBaHue), TOpeHHs U ronuMepusanuu. [lomydenne ankaamneHoB

3.8

AJKyHBI. XUMHUYECKIE CBOMCTBA: PEAKIINH MPUCOSTUHEHUS (TaIOTeHUPOBAHHUE,
THAPUPOBAHUE, THAPATAIHS, THAPOraIOTEHUPOBAHKE) KaK CIIOCO0 TOIY4EHHUS TOTMMEPOB H
JIPYTUX TOJIE3HBIX MPOAYKTOB. Peakmuu 3amerienus. ['opeHne amermieHa Kak HUCTOYHAK
BBICOKOTEMITEPATYPHOTO IIAMEHH TSI CBAPKHU M PE3KH MeTaslioB. [I[puMeHenne aneruineHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OCH30JIa: PEAKITUN AIEKTPODUIHLHOTO 3aMEITCHIS,
pucoeTuHEHUs (THIPUPOBaHNE, TaloreHupoBanue). Peakiins ropernst. OCOOCHHOCTH
XUMHYECKUX CBOMCTB Toiryona. [lomyuenue 6en3ona. OcoOEHHOCTH XUMHUYECKHX CBOUCTB
crupona. [Tonmmmepusanust ctupona. CriocoObl MOTYYEHUS U IPUMEHEHHE apOMAaTHIECKIX
YIIIEBOIOPOJI0B

3.10

Cruprtsl. [IpenensHbIe OMHOATOMHBIE CITUPTHI. XUMAYECKHAE CBOMCTBA: B3aHMOICHCTBHE C
HaTpHeM Kak crioco0 yCTaHOBIICHHS HATMYHS THAPOKCOTPYIIIBI, C TAJIOTEHOBOAOPOIAMH KaK
croco0 MOTy4YeHHs pacTBOPHUTENEH, BHYTPH- U MEKMOJIEKYIIIpHAs Aeruapatanns. Peaxs
ropenns. [lomydenne sTaHoNa: peaxius OpOKEHUS TIOKO3bI, THAPATAIIAS YTHIICHA.
OTUIEHTIIUKOIb W TIUIEPUH KaK MPEICTaBUTENN PEAeTbHBIX MHOTOATOMHBIX CITHPTOB

3.11

®denon. XuMu4eckue CBONCTBa (eHona (peakluy ¢ HaTpUeM, TUIAPOKCHIOM HATPHS,
opomowm). [Tonyuenne denona

3.12

Aunpaerunpl. XUMUYECKUE CBOWCTBA MPEAEIbHBIX albJICIHI0B: THIPUPOBAHHE;
KaueCTBEHHBIE PEaKINH Ha KapOOHMIIbHYIO TpyIITy (peakius "cepedpsHoro 3epkana’,
B3aumozericteue ¢ ruapokcuaom meau (I). ITomydenue npenenpHBIX abAETHIOB:
OKHCIJICHHE CIUPTOB, TUAPATALMS alleTUiIeHa. ALIETOH KaK INPeICTaBUTENb KETOHOB.
Oco0eHHOCTH PEeaKLUU OKMCIICHUS alleToHa

3.13

Kap60HOBBIe KUCIIOTEL. XMMHUYECKHE CBOMCTBA OpeaACIbHBIX OJAHOOCHOBHBIX Kap60HOBLIX
kucaot. OcoOOEHHOCTH XUMHYECKHX CBOMCTB MypaBBI/IHOﬁ KHUCJIOTEI. HonyquHe
npeacIbHBIX OAHOOCHOBHBIX Kap60HOBLIX KHCJIOT: OKHCJICHHUE aJIKAHOB, aJIKCHOB,
NEPBUYHBIX CIIMPTOB, AJIbACTHUIOB. Bricmiue OpEaACIbHBIC U HEIPCACIIbHBIC Kap60HOBLIe
KHUCJIOTHBI

3.14

Crnoxuble 3gups! 1 Kupbl. CrIocoObI MOTYUEHHs! CIOKHBIX 3(upoB. OOpaTUMOCTD peakLuu
stepuuranun. [IpumeHenne cnoxHbIX 3PUPOB B MUIIEBOH U MapProMepHOH
MPOMBIIIEHHOCTH. JKHUPBI KaK CJI0KHbIE H(QUPHI TIULEPHUHA U BBICIIUX KAPOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA XKHUPOB: THAPUPOBAHNE, OKHCIEHUE. [ Maponn3, iin OMBUICHHE,
XKHUPOB KaK CIIOCOO MPOMBIILIEHHOI'O ITOJIyYeHHUs COJIeH BBICIINX KapOOHOBBIX KUCIIOT.




Mbuta xax comu BeICIIIX KapOOHOBBIX KHUCIIOT

3.15

XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUHU C YYaCTUEM CIIUPTOBBIX U aJIbACTUIHON TPy U
MOJIOYHOKHCII0€ OposkeHue. [I[puMeHeHne TIroKo3bl, ee 3HaYeHUE B KU3HEAEATEIbHOCTH
opranusma. Jlucaxapupl: caxaposa, MajabTo3a. BoccTaHaBnuBaromue u
HEBOCCTaHaBIMBaroIue aucaxapuabl. ['uaponns nucaxapunos. [lonucaxapuasl: kpaxmai,
mikoreH. CTpoeHre MakpoMOJIEKyJl KpaxMalia, INIMKOreHa U 1estonao3bl. dusnueckue
CBOMCTBA KpaxMaJla ¥ LEJII0I03bl. XMMHUUYECKUE CBOMCTBA KpaxMaJla: TUAPOIIN3,
KauecTBEHHas peakiys ¢ HoJoM. XMMHUECKHE CBOMCTBA LIEUTION03bI: THAPOIN3, TOTyYEHHE
3¢upoB 11e/Tr0I103b1. [ToHATHE 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, allCTATHBIHN IIIEJIK)

3.16

AMUHBI. AMUHBI KaK OpTaHUYECKHE OCHOBAHUS: PEAKLUHU C BO/IOM, KHCIIOTaMH, PEAKITUI
ropeHus. AHWINH KaK IPeACTaBUTENIb apOMAaTHUYECKUX aMUHOB. XUMUYECKHE CBONCTBA
AQHWJIMHA: B3aUMOJICHCTBUE C KUCIIOTaMU, OpOMHOM BozOH, okucieHue. [lomydyeHne aMuHOB
AJKWJIIMPOBAHUCM aMMHAaKa U BOCCTAHOBJICHUEM HUTPOIPONU3BOAHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHCIIOTHI U O€JTKH. AMHHOKHUCIIOTHI Kak aM()OTepHBIC OPraHUYECKHUE COSAMHEHUS.
OCHOBHBIE aMUHOKHUCIIOTBI, 00pa3yroliue Oenkr. XUMHIeCKHEe CBOMCTBA OSITKOB: THIIPOIH3,
JIeHATypallnsl, KadeCTBEHHbIE (IIBETHBIE) PEaKIIK Ha OEITKH

3.18

CtpoeHue 1 CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJIMMEPOB OT CTPOEHHUS
MoJieKkyin. OCHOBHBIE CTIOCOOBI TTOJTYYEHHS BEICOKOMOJIEKYIISIPHBIX COCIMHEHNH: peaKInu
MOJIMMEpPHU3allii U IONHUKOH IeHcaln. Kitaccudukanus BOIOKOH

3.19

Nnentuduxarus opraHuuecKux COeTUHEHUH. Perenne axcrepuMeHTaIbHBIX 3a1a49 Ha
pacrno3HaBaHUE OPraHUYECKHUX BEIIECTB

3.20

I'enernmueckas CBS3b MCXY KilacCaMU OPraHUYCCKUX CoeJII/IHeHI/Iﬁ

XUMHUSA U KU3HD

4.1

XuMus B IOBCEAHEBHOM kn3HU. [IpaBrna Oe3omacHoii paboThl C AKHUMHE, TOPIOYUMHA U
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBOW XUMHUH

4.2

XuUMUA U 3710pOBbE. XUMHUA B MEJIUIIMHE. XUMHUS U CEILCKOE X035 UCTBO. XUMUSI B
TIPOMBITIUIEHHOCTH. XUMHUS ¥ SHEPTeTUKA: IIPUPOTHBIN U TOMYTHEIN HEPTIHON ra3bl, HX
cocTaB M ucnonb3oBanre. CocraB HEPTH U €€ TiepepadoTKa (MMPUPOTHBIC HCTOUHHUKH
YTIIEBOAOPOIOB)

4.3

XUMUS U SKOJIOTUs. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl U €ro MOCIEACTBUS.
Oxpana ruapocdepsl, MouBbl, aTMochepbl, GIOpbI U (hayHbI OT XUMAYESCKOT'0 3arps3HEHHUS.
[Ipobiema 0TX0OB ¥ TOOOYHBIX MPOAYKTOB. AJTBTEpHATUBHBIE UCTOYHUKH YHEPTHH

4.4

OO61mme nmpencTaBiIeHns O MPOMBIIIUIEHHBIX CIIOCO0aX MOTYYeHUS XUMHUYECKUX BEIIecTB (Ha
MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOU KUCIIOTHI). UepHas U IIBETHAsI METaJLTyprusl.
CTeKII0 U CHITMKATHAS MPOMBIIIIEHHOCTh. [IpoMbIluieHHas opranndeckas XuMust. Ceipbe
JUIS OPTaHUYECKOM MPOMBIIITICHHOCTH

Turbl pacyeTHBIX 3a/1a4

5.1

Pacuersr macchr BeriecTBa Wi 00beMa ra3oB 110 H3BECTHOMY KOMMYECTBY BEI[ECTBA, MACCE
WM 00BEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIUH BEIIECTB

5.2

Pacuers! TernoBoro s dexra peakuun

5.3

Pacuersl 00bEeMHBIX OTHOIIICHUH Ta30B IpyU XUMHUYCCKUX pEaKIIUAX

5.4

Pacuerbr Mmacch (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUN, €CITH OHO 3
BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH)

5.5

Pacuerbr MaccoBoit MM 00BEMHOM TOTTH BBIXO/A MPOAYKTA PEAKIIUN OT TEOPETHIECKU
BO3MOXXHOTO

5.6

Pacuersl macchl (06’LeMa, KOJIMYECTBA BeI]_IeCTBa) MIpoAYyKTa peakKunu, €CjIin OAHO U3 BCIICCTB
AaHO B BUJC paCTBOpa C onpe/:[eneHHofI MacCOBOM noneﬁ PaCTBOPCHHOI'O BCIIIECCTBA

5.7

Pacuertsl ¢ ncnionb3oBaHuEM NOHATUN "MaccoBast noi", "MOJsipHasi KOHIIEHTpauus'",
"pacTBOpUMOCTB"

5.8

HaXO)K)_IeHI/Ie MOJ'IGKyanHOfI (I)OpMYJ'ILI OPraHnU4CCKOro BCIICCTBA I10 €O INIOTHOCTH U
MacCCOBBIM JOJISIM 3JIEMCHTOB, BXOJANIUX B €r0 COCTAB, WJIH IO IPOAYKTAM CrOpaHUst




Coaepskanue y4eOHOr0 npeamera
Conepxanne o0yuenus B 10 kiacce.

Opranuueckasi XuMHsI.

TeopeTnueckne OCHOBBI OPraHNYECKON XUMHUH.

[Ipenmer oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYEHUHU HOBBIX
BELIECTB U MaTepuanoB. Teopus cTpoeHus opranndeckux coenqunenuii A.M. bytiepoBa, €€ oCHOBHbIE
nosioxkeHus. CTpyKTypHBIE (OPMYIIBI OPraHHYECKUX BEIIECTB. I OMOIOTHSA, H30Mepusi. XUMUYECKast
CBSI3b B OPraHUYECKUX COETMHEHUSX - OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o kinaccuuKaluMu opraHuyeckux BemiecTB. HoMmeHkiaTypa opraHM4ecKHux
COEIMHEHUI (cucTeMaTHYecKas) W TpUBHAJbHBIE HA3BaHMs BaXKHEHIIMX INpEACTaBUTEIECH KiIaccoB
OpraHMYECKUX BEIECTB.

OKCIIepUMEHTANIbHBIE METOJbl M3YYEHUS BEUIECTB M HMX IPEBPALIECHUM: O3HAKOMIIEHHE C
o0Opa3aMu OpraHMYeCKHX BEUIECTB M MaTepHajlaMH Ha HUX OCHOBE, MOJCIHPOBAHHE MOJICKYII
OpraHMYECKUX BEIIECTB, HAOIIOJEHUE W ONMUCAHHE JIEMOHCTPALIMOHHBIX OMBITOB IO IMPEBPAILEHUIO
OpraHMYECKUX BEIECTB MIPU HarpeBaHuH (TIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

YrieBo10poabl.

ANKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKMHA psa. MeraH u 3TaH - IpoOCTEHIINe
MIPE/ICTAaBUTENN aJKaHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBa (peaklMM 3aMEIleHUs U TOpeHus),
HaX0XJIEHHUE B IPUPOJIE, MOTYYEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHH psA. OTWIEH W NPONWIEH - IPOCTEHIINE
MPEJICTAaBUTENIN  QJIKEHOB: (HU3WYECKUE U XUMHUYECKHe CBOMcCTBa (peakuuu TUIAPUPOBAHUSA,
raJIor€HUPOBAHUS, THIpATallil, OKUCIIEHUS U TIOJMMEpPU3allin), OTy4eHnEe U IPUMEHEHHE.

Anxamuensl: Oyramgmen-1,3 wu wmetwiOyramueH-1,3: cTpoeHHe, BaXHEHITME XUMUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3HUHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTHYECKUH pPsi. AUETWIEH - MPOCTEUIIHA
MIpPE/ICTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUecKue U XUMUYECKHEe CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIMH, TOPEHHUSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benszom: coctaB, cTpocHHE, (U3UYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHHUSA), MOJTYUYE€HUE U MPUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTnyeckas
CBSA3b MEXYy YIJI€BOJOPOJaMH, IPUHAUIEKAIINMHA K PA3JIMYHBIM KJIAacCaM.

[IpupoaHbIe UICTOYHUKH YTIEBOIOPOAOB. [Ipupoanblit ra3 u nmonytHele HedTsHBIE Ta3bl. HedTh
n e€ mnpoucxoxaeHue. CrocoObl TmepepaboTkn HePTH: NeperoHka, KPEeKWHT (TEPMHUYECKUH,
KaTaJuTHueckuit), mupoius. [IpoaykTel nepepaboTku HEDTH, UX IPUMEHEHHUE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosb v MPOyKTHI €ro nepepaboTKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BELIECTB M MX IPEBPAILCHHUI: O3HAKOMJIEHUE C
oOpa3uamu IjacTMacc, KaydykoB M pe3uHbl, koiuiekuuu «Hedte» u «Yroib», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJOB U TajOreHONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON pabOThI: MOIyuyeHue
STUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3agaun.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEIECTBA WJIM MPOJIYKTa PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

Kucnopoaconepkaiue opraHu4eckue COeAMHEHUS.

[IpenenbHBIE OJTHOATOMHBIE CIUPTHI. METaHOI U ATaHOJ: CTPOCHHE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peakuMM C aKTUBHBIMH MeETaJUlaMH, TaJIOT€HOBOJOPOJAAMH, TOPEHHE), MPUMEHEHUE.
BonoponHbie cBsI3u MeXAy MOJIEKyJaMu CHOUpPTOB. JlelicTBHE METaHOJa M ITAHOJIA HAa OpPraHU3M
4eJI0BEKa.

MHOroaToMHbI€ CIUPTHL. DTUICHIVIMKOIb M TIMLIEPUH: CTpOEHHUE, (PU3HUECKUe U XUMUYECKHe
CBOMcTBa (B3aMMOJICIICTBHE CO ILIEJIOYHBIMU METAJIJIaMH, KAueCTBEHHAas peakiUsi Ha MHOTOATOMHBIE
cniupThl). JlelicTBue Ha OpraHusM yesnoBeka. [IpuMeHeHne riuiepruHa U 3TUICHTJTUKOJIS.

@DeHoJI: CTpPOCHUE MOJIEKYINbI, (pU3MUecKue M XMMHUYecKHe CcBoMcTBa. TOKCHMYHOCTH (eHoua.
[Tpumenenue deHomna.

Anpaeruapl. DopManbaeru, aleTanbIeru: CTpoeHue, (U3NUYecCKue M XUMUYECKHE CBOICTBa
(peaxiu OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIINN), TOTYyYeHUE U TPUMEHEHHE.



OHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAs W YKCYCHas KHCIOTBHI:
CTpoeHue, (U3NYECKUe M XMMUYECKHE CBOMCTBa (CBOMCTBa, OOIIME Ui Kilacca KHUCIOT, PEeaKius
sTepU(HKaALNN), TOTydeHHe U nTpuMeHeHne. CTeapuHOBas M OJCUHOBAs KUCIOTHI KaK MPEICTaBUTENN
BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ACHCTBHE.

Cnoxuble 3pHUphl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 crnoxHbIX 3¢pupoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posb )KUPOB.

VYrineBoabl: cocra, KiaacCUUKAIMSA YriaeBOAoB (MOHO-, AU- W mojucaxapuiasl). [roko3a -
MIPOCTENIINI MOHOCAaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(B3aumogeiictue ¢ ruapokcuaom menu (II), okucnenne aMMuayHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHUE B TPUPOJIE, IPUMEHEHNE, OMOJIOTHYEeCKast POJIb.
®dortocunTe3. PpyKkTo3a KaK U30MEp IIIHOKO3bI.

Kpaxman wu nemironosza kak npupoiHble nonuMmepbl. CTpoeHHME Kpaxmalla U IeJITHOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOMCTBA Kpaxmaiia (TUIpOjIn3, KAUeCTBEHHAs! PEAKLMsI C HOI0M).

OKCIepUMEHTAIbHBIE METOJbl HM3Y4eHHUS BEIIECTB M WX MPEBpAIICHUI: TPOBEJCHHUE,
HaOJIO/IEHUEe W ONHMCAHWE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CNUPTOB (OKHCIeHHWe »3TaHona okcuaoM Meau(Il)), MHOTroaTOMHBIX CHHPTOB
(B3ammopeiictBue rTiunepuHa ¢ rugpokcugom wmeau(Il)), ampneruzoB (OKHUCICHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u ruapoxcunom memu(Il), B3aumopelicTBHE Kpaxmalla C HOJOM),
MIPOBEJIEHUE MPAKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurie 3amaun.

Berauciienust o ypaBHEHHIO XHMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa MCXOIHOTO
BEIECTBA WM MPOJIYKTa Peakluu MO MU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WK IPOAYKTOB PEAKIIIH).

A3oTconepikale OpraHn4eckie CoeMHEHMUS.

AMHWHOKHCIIOTHI Kak aM(OTEpHbIE OpraHuveckue coenuHeHus. DU3MUecKhue M XUMHUYECKHE
CBOICTBa aMUHOKHUCJIOT (HA MpUMepe IIuiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuapl.

benkn kak NpUpOIHBIE BBICOKOMOJIEKYNSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4Has CTPYKTypa OeinkoB. XHUMHMUYECKHE CBOICTBa OENKOB: THJIpPOJIM3, JEHATyparus,
Ka4eCTBEHHBIE PEAKLIUU HA OEJIKH.

OKCcIepUMEHTAIbHbIE METO/IbI U3YUYEHUS BEILECTB M UX NPEBPAICHNI: HAOII0IeHUE U OTIMCaHue
JIEMOHCTPAIIMOHHBIX OTIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUU, LIBETHBIE PEaKIH OEIIKOB.

BricokoMOTIEKyIIIpHBIE COEAUHEHMUS.

OCHOBHBIE TMOHATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH: MOHOMEp, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJIMMEpPHU3aLMK, CPeIHSIs MoJIeKysipHass macca. OCHOBHbBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH - MOJMMEPHU3aLsl U OJIUKOHICHCAIIHSL.

OKCIepUMEHTAJIbHbIE METO/bl H3Yy4eHMsI BELIECTB M HX IPEBpAIIECHUIl: O3HAKOMIIEHHE C
oOpa3uaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MeIpegMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsi3ell NpU H3ydyeHUM opraHumyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYyYHbIX MOHITUN, TaK U IMOHATHH,
SIBJISFOILIMXCSI CHCTEMHBIMHU U151 OT/JEIIbHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOuire ecTeCTBEHHO-HAay4YHbIC NOHATHUSA: SBJICHHME, Hay4HbIM (akT, rumoresa, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KiIaccu(uKauus, MEepUOJUYHOCTb, HAOIIOAECHUE, HW3MEpPEHHE, SKCIEPUMEHT,
MO/IEIUPOBAHHE.

dusmuka: MaTepus, >HEPrusi, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUH YPOBEHB,
BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHME BEIIEeCTBA, (M3MUECKUE BEJIWYMHBI M E€JUHUIBI UX
U3MEpEHUSI.

buosorus: knerka, opraHusM, Ouocdepa, OOMEH BeIIECTB B OpraHusMe, (OTOCHHTES,.
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOAbI, XKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuUHepabl, FOpHbIE TOPO/Ibl, MTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosnorus: muIeBble MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, MOIOLIME CPE/CTBa,
JIEKapCTBEHHbIE M KOCMETHMYECKHE MpenapaThl, MaTepHalibl M3 HCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

Conepxanue obyuenus B 11 kiacce.



OO0mas 1 HeopraHuYecKasi XUMUSL.

TeopeTnyecknue OCHOBbI XUMUMU.

XuMuueckuit ameMeHT. AtoM. SIpo atroma, U30TOMEI. DIEKTPOHHASI 000JI0UKa. JHEPreTHICCKUE
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHMTaNH, S-, p-, O- smemeHTbl. OCOOCHHOCTH pacHpeaeiICHUs
JJIEKTPOHOB MO OpOWTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS
KOH(UTypamnus aTOMOB.

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema XuMu4deckux siaeMeHToB .M. Mennaeneesa.
Ces3p mepuoauueckoro 3akoHa u Ilepuoguueckoil cuctembl XUMHYecKuX aseMeHToB JI.U.
MenpeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYMIaM U IEPHOJIaM.
3HavYeHNE EPUOTUIECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMUYECKasi CBSA3b. BUIbI XUMUYECKON CBsI3U (KOBAJIGHTHAS HETIOJISIpHAS
Y TIOJISIpHAS, MOHHAS, METAJUTHYECKasi). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XMMHUYECKOU CBSI3U
(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenp okucienus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTBa. THUMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[TonsTue o nmucnepcHeIX cucremax. VICTMHHBIE WM KOJUIOMAHBIE pacTBOpbl. MaccoBas moJis
BEILIECTBA B paCcTBOpE.

Knaccudukanuss Heopranuueckux coeauHeHuid. HomeHkiiaTypa HEOPraHMYECKUX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BEHIECTB, MPUHAUICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumunueckas peaknus. Kraccudukanuss XUMHYECKHX peakIUii B HEOpraHUYecKoW u
OPraHM4YeCcKO XUMHH. 3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBpaIICHUs
SHEPTUH MPU XUMUIECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIuyHbIX (akTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoBecue. DakTophl, BIUAIOIME HA COCTOSIHUE XUMHUYECKOro paBHOBecHs. [IpuHimn
Jle HlaTense.

OnexrponuTtnueckas auccouuanus. CunbHble U cnalble  anekTposuThl. Cpeaa BOTHBIX
pPacTBOPOB BEILIECTB: KHUCTas, HeWTpalibHas, 1enouHas. Peakiiuu MOHHOTO 0OMeHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKcIepuMEHTAIbHBIE METOJIbI U3YYEHHS BEIECTB M UX MPEBpAIICHMIA: JEMOHCTpalus TaOJIHIl
«Ilepnoguueckass cucrema xumuueckux odiemeHtoB J[.M. MengeneeBa», uzydeHue MoJeENIeH
KPUCTAIIMYECKUX PEHIETOK, HAOMIOICHHE U ONMCaHNe JEeMOHCTPAIIMOHHBIX U JIa0OPAaTOPHBIX OMBITOB
(pasnokeHue MepoKCHAa BOJAOPOJAa B IMPUCYTCTBUM KaTalld3aTopa, OMpENeIeHHe CpeAbl pacTBOPOB
BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOTO HWHAMKATOpa, PEaKUUd HOHHOTO oOMeHa), IMpOBEACHUE
MpaKTU4ecKor padoThl «BiusiHue pa3inyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIIum».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHHAM XWMHYECKHX PEAKIUi, B TOM YHUCJIE TEPMOXUMHYECKUE PaACUETHI,
pacy€Thl C UCIOIB30BAHUEM MOHATUS «MACCOBAsI 10JISI BEIIECTBAY.

Paznen 2. Heopranuueckast Xumusi.

Hewmerannsl. [lonoxxenne HemeramioB B [lepuonnueckoii cucreme XuMuieckux sneMentos [ 1.
MenpeneeBa U 0COOEHHOCTH CTPOE€HUS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAIUIOB. AIIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BaKHEHIIINX HEMETAJIOB (TaJOTE€HOB, cepbl, a30Ta, hocdopa, yriaepoaa u
KpEMHHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTMHEHHUI).

[IpuMeHeHne BaXXHENILINX HEMETANIOB U UX COETUHEHUH.

Meramnel. Ilonoxenue MeramoB B llepuoanueckor cucrteMe XuMHYeCcKUX anemeHToB JI.U.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J04YeK aToMoB MeTaioB. OOmue
¢busznueckue cBoiicTBa MeTauioB. CIjiaBbl METAIOB. DJEKTPOXUMHUYECKHH psAl  HANPsSKEHUHA
METAJJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATpUM, KalWi, KajablUi, MarHui, aJTtOMUHHM,
IIUHK, XPOM, JKEJIe30, ME/Ib) U UX COCTUHEHHI.

O61ue criocoObl MOMy4YeHUs MeTaioB. [I[puMeHeHe MeTauioB B OBITY U TEXHUKE.



DKCHEepUMEHTAIbHBIE METOJbI M3Y4YEHHUS BEIIECTB M UX MPEBpAIICHUN: U3y4EHUE KOJUICKIIMHU
«Mertasibl U CIJIaBb», 00Pa30B HEMETAJUIOB, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4, HAOIIOACHUE U
OTIFICAHME IEMOHCTPAIMOHHBIX U TaOOPATOPHBIX OTBITOB (B3aMMOACHCTBHE THIPOKCH A ATIOMUHUS C
pacTBOpaMu KHUCJIOT U LIEJI04YeH, KaYECTBEHHbIE PEAKI[MU HA KATUOHBI METAIIJIOB).

Pacuérnnie 3agaum.

Pacuérel Maccel BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe U
00BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, Pacu€Thl Macchl (00bEMA, KOJIMYECTBA
BEILIECTBA) MPOJAYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb. MEXIPEAMETHBIE CBSI3H.

Ponp xumum B 0O0ECIICYCHHM SKOJIOTHYECKOH, JSHEPreTUYECKOW M THUIICBOH O€30MacHOCTH,
pa3BuTuU MeauUUHbL. [[oOHATHE O HAYYHBIX METOIaX O3HAHUA BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX MPOMBIIIICHHOTO TMOJYYCHHUS] BaKHEUIIIMX
BEIIECTB.

UenoBek B MHUpE BENIECTB W MAaTEpUANIOB: BAXXHEHUIIHE CTPOUTEIbHBIE MATEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KepaMHuKa, MaTepuaigbl g SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XUMHUS ¥ 3J0POBbE UEIIOBEKA: MpaBUJia MCIOJIb30BaHUA JIEKAPCTBEHHBIX IMPENApaToB, MpaBHIa
0€301acHOTO UCIOJIb30BAHUS MPENapaToB OBITOBOW XUMHUHU B IOBCETHEBHON KU3HH.

Peanuzanus MeXNnpeaMEeTHBIX CBsI3ed NMpPHU M3YyYEHHH OOIIeld W HeopraHuueckod XuMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK U
MOHSTHUH, SBIISIIOIIUXCSA CUCTEMHBIMHU JIJ1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, KiIaccuuKaIus, MepuouIHOCThb, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE,
SIBIICHUE.

®du3uKa: MaTrepusi, SHEpPrus, macca, aToM, OdJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
pPaIMOaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKHE BETMYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, dKocucTeMa, ouochepa, MaKpo- U MUKPOIIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpTraHU3ME.

['eorpadus: MuHEpabI, TOPHBIE TIOPOIBI, MOJIE3HBIE UCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTh, METAJLTYPrusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHuasoB, CEIbCKOX035HCTBEHHOE MTPOU3BOJICTBO, MHUIIEBAsT TIPOMBIIICHHOCTH, (papMarieBTHIeCKas
MPOMBIIIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUaioB, JIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.

Yriay0aéHHblid ypoBeHb
IMosichuTeNbHAs 3aIUCKA

[IporpaMmMa Mo XMMHH Ha ypOBHE CpEAHETo o0OIero oOpa3oBaHUs pa3padOTaHa HA OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMBbl CPETHETO OOIIero
obpazoBanus, npenacraBieHHbix B ®I'OC COO, c¢ yuérom Konuenuuu mnpenonaBaHus y4eOHOTO
npenMera «XuMmus» B oOpa3oBaTeNnbHBIX opraHu3anusx Poccuiickoit ®enepanuu, pearn3yromInx
OCHOBHBbIE OOpa3oBaTelbHBIE MPOTPaMMBI, W OCHOBHBIX TIOJIOKEHUH QeaepaabHON padboueit
MPOrpaMMbI BOCITUTAHUSI.

OcHOBY MOAXOJIOB K pa3pabOTKe MpOrpamMMbl MO XMUMHH, K ONPEACNECHUI0 OO0IIel CTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTHUS O0YUaIOUIUXCS CPeICTBaMU yueOHOro npeamera «Xumush» ams 10-
11 xmaccoB Ha yriayOIEHHOM YpPOBHE COCTaBWIM KoHUenTyaidbHble mojoxeHus P®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, COJep:KaHUs, pe3ylbTaToB OOy4eHHS W TpeOOBaHMA K YpPOBHIO
MOATOTOBKH BBIMTYCKHUKOB.

B cooTBeTcTBUY C JAaHHBIMU MOJOXKEHUSAMH MPOTPaMMa MO XUMUU (YriayONE€HHBIN YpOBEHb) Ha
ypOBHE CpeHero o01iero oopa3oBaHus:

— ycTaHaBNuBaeT o0s3aTenbHOEC (MHBAPHAHTHOE) WPEIMETHOE COJAEp)KaHHEe, OIpeaeseT
KOJIMYECTBEHHBIE M KAUECTBEHHBIC €r0 XapaKTePUCTHKH Ha KaXJIOM dTane HU3ydeHHs MpeaMeTa,
MpelycCMaTPUBAET MPUHIUIBI CTPYKTYPHUPOBAHUS COJCPXKAHUS U paCIpeleeHHusl ero 1Mo Kiaccam,
OCHOBHBIM pa3JiesiaM U TeMaM Kypca;



— AaéT mpUMEpHOE pacipeaesneHie y4eOHbIX YacoB M0 TEMATUYECKUM pa3zeiaM, pEeKOMEHIYeT
IIPUMEPHYIO IIOCIEA0BATENIbHOCTh M3YYEHHUS OTIEIBHBIX TEM Kypca C Y4ETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Yy4e€OHOTO MpOIlecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcs
10-11 xmaccos;

— 1aéT METOJIMYECKYI0 MHTEPIPETALHUIO IeJed M3ydyeHHs MpeaMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpEAHEro ooOmero o0pa3oBaHUs, COICPIKATEIBHON XapaKTEPUCTHKU
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI OCHOBHOW 0O0pa3oBaTelbHOH MPOrpamMMBbl CPEIHEro OOIIero
o0Opa3oBaHusi  (JMYHOCTHBIX, METANpPEIMETHBIX, TPEIAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENBHON JIEATETPHOCTH OOy4aromerocs 1O OCBOCHHIO cojnepxaHusi mpeamera. [lo Bcem
Ha3BaHHBIM TMO3HMIMSAM B MPOrpaMMe II0 XHMHHU COOJIIOJICHa TNPEEeMCTBEHHOCTh C (enepaibHOi
pabodeil mporpamMmol OCHOBHOTO oOmiero oOpasoBammst 1o xumuu (mis  8-9  kimaccoB
00pa3oBaTeNbHBIX OpraHu3annii, 0a30BbIil YPOBEHB).

OO0mas xapakTrepucTuKa yueOHOro npeamera

Xumudeckoe oOpazoBaHHe, MOJIydaeMOe BBIMTYCKHHUKAaMU OOIe00pa30BaTeIbHON OpraHu3aIuy,
SIBJIIETCS HEOTHEMJIEMON YacThI0O UX OOPa30BAHHOCTH M CIIY’KHUT 3aBEPIIAFOIIMM JTArlOM Peallu3aiiuu
Ha COOTBETCTBYIOIIEM 0a30BOM YypPOBHE KIIIOYECBBIX I[EHHOCTEH, MPHUCYIIUX IEJIOCTHOW CHCTEME
XUMHYECKOTO oOpa3oBanmsi. KilodeBbIe IIEHHOCTHM KAacarOTCS IIO3HAHWUS 3aKOHOB IPUPOJIHI,
(GbOopMHpOBaHHSI MHPOBO33PCHHSI M OOMEH KyJIbTYyphl YEJIOBEKa, a TaKXKe JKOJOTHYCCKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO W TIPUPOJHOW cpene. Peanmsyercss XMMHYECKOE
o0pazoBaHue OOYYArONIUXCS Ha YypPOBHE CpemHero ooOmiero oOpa3oBaHMsI CpeACTBaAaMHU Y4eOHOTO
npenMeTa «XUMUs», COJEpPKaHuEe M IMOCTPOCHHE KOTOPOTO OMPECNICHBl B MPOrpaMMe 10 XUMHHU C
y‘-IéTOM CHeHI/I(l)I/IKI/I HAayKu XHUMUWHU, e€ 3HaueHUSI B ITO3HAHUH npupoael U B MaTepHaﬂBHOﬁ KNU3HU
oOmiecTBa, a Takke C y4ETOM OOmUX IeJied W TPHHIIMIIOB, XapaKTEPH3YIOIMIHX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

[Ipn QopmupoBanuu coiepxaHus NpeAMeTa «XHUMHUS» YUTEHBI CIEAYIOUINE IOJIO0XKEHHUS O
crenuguKe 1 3HAYCHUN HAyKU XUMHH.

XUMHUSA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UT'PAET 0COOYIO POJIb B CO3/IaHUU HOBOM 0a3bl
MaTepUaIbHOM KyJAbTYphl, BHOCHT CBOW BKJIaJA B (OpMHUpOBaHHE pPAIMOHAIBHOIO HAYYHOTO
MBIILJICHHS], B CO3/IaHUE IIEIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIeM MUpE KaK O €IMHCTBE MPHUPOIbI
U 4YelloBeKa, KoTopoe ¢GopMuUpyeTcsi B XMMHH Ha OCHOBE IOHMMAaHMs BEIIECTBEHHOTO COCTaBa
OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aWMOCBS3M MEXKIY CTPOCHHEM BEIIECTB, WX CBOICTBAMH U
BO3MOXHBIMHU 00J1aCTAMU MPUMEHEHUS.

CoBpemeHHast XUMHsI KaK HayKa CO3UAATelIbHas, HayKa BBICOKMX TEXHOJIOTHI HallpaBiieHa Ha
pelieHre ri100anbHbIX MPOOJIEM YCTOMUYMBOTO PAa3BUTHS UEIOBEUECTBA - CHIPHEBOM, SHEPIeTHUECKOI,
MUIIEBOM, SKOJIOTHMYECKON OEe30MacCHOCTH M OXPaHbI 3/I0pOBbS. TECHO B3aUMOJEHCTBYS C JIPYTrUMU
€CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOThEMJIEMOI 4acThi0O MHUPOBOU KYIbTYPhl, HEOOXOIUMBIM
YCIIOBHUEM YCIEIIHOTO TPY/AA U AKU3ZHU KaXkI0T0 WieHa 00IIecTBa.

B cootBercTBHU ¢ OOMIMMHU LETSIMU U IPUHIIMIIAMU CPETHETO 00IIero 00pa3oBaHus COIepKaHue
npenmera «Xumus» (10-11  kmacewl, yrnyOnéHHBIM — ypOBEHb H3YYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO TOJIrOTOBKY OOYYaIOlIUXCs, HEOOXOIUMYI0 UM s
BBIPAOOTKH MHUPOBO33PEHUYECKHX OPHUEHTUPOB, VYCIEUIHOTO BKIIOYEHHS B KU3Hb COIIMYMAa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00IACTSX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBisromuMy mpeaMeTa «XUMUs» SBISAI0TCA 0a30Bble Kypehl - «Opranuyeckas XUMUs» U
«O0masi U HeopraHudeckas XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTeMa 3HAHUN MO HEOPraHWYECKOW XWMHUU (C BKIIFOUEHUEM 3HAHUU U3
oOmieil XuMUK) U opraHndeckor xumuu. @OpMHUpPOBAHUE JAHHON CHCTEMbl 3HAHUU TPU WU3YUYECHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCET0 MHOTOOOpa3usi BEIIECTB HA OCHOBE
0OTUX MOHITHI, 3aKOHOB M TEOPUN XUMUHU.

CrpykTypa coaepkaHus KypcoB - «Opranuyeckas xumus» U «OOmas u HeopraHuvecKas
XUMHs» cpopMUpOBaHA B TporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K H3Y4EHHUIO
yuyeOHOro wmarepuana W OOyCIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
oTpeeNIEHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce opraHndeckoil XMMHH BEIIECTBA pacCMaTPUBAIOTCS
Ha YPOBHE KJIACCHUYECKON TEOpHH CTPOCHHUS OpPraHMYEeCKHX COCIUHEHHH, a TakkKe Ha YpOBHE



CTEPEOXUMUYECKHUX M 3JIEKTPOHHBIX MPECTABICHUH O cTpoeHHUH BemiecTB. CBeneHns: 00 n3y4aeMbIX B
Kypce BEILECTBaxX JAr0TCsl B Pa3BUTUHU - OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJIOIMYECKH AKTHBHBIX
coequHEeHUH. B Kypce opraHMuecKold XUMHH TOIYy4YalOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOTO o0mero o0pa3oBaHUsi TEpBOHAYAIBHBIC MPEACTABICHUS O XWMHUYECKOH CBS3M,
KJIacCU(MKAIIMOHHBIX TPU3HAKAaX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEUIECTB OT WX CTPOEHHS, O
XUMHUYECKON PEAKIUU.

B npenmere «Xumus» yriayOn€HHOrO YpOBHSI pacCMAaTpPUBAETCsl H3YYEHHBI Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHMsI TEOPETHUUECKUNW MaTepuan U (PAKTOJOTUYECKHE CBEICHUS O
BEIIECTBAX U XUMHUYECKON peakuuu. Tak, B yacCTHOCTH, B Kypce «OO11as 1 HeOpraHuyecKasi XuMus»
00yJaromuMcsi TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJIOJOTHYECKUX MO3HMINN, TIyOXe IMOHSATh HCTOPUYECKOE H3MEHEHHE
(GYHKIHI 3TOTO 3aKOHA - OT 0000IIaoIIeH 10 OOBSICHSIONICH U TPOTHO3HPYIOIICH.

Enunnas cucrema 3HaHUN O BaXHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHUH, CBOMCTBAX M
MPUMEHEHUH, a TAKKE O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX HPOTEKaHUs
nomnosnHsercd B Kypcax 10 u 11 kinaccoB aneMeHTaMH COAEpKaHUS, UMEIOIIUMH KYJIbTYpPOJIOTMUECKUN
U TPUKIAJHON XapakTep. JTU 3HaHMS CIIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XUMHUH C JAPYrUMH
HayKaMH, pPAacKpbIBalOT €€ poJib B IO3HABaTEIbHOM M NPAKTUYECKOM JEsTENbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHUS K IPOIECCY TBOpPUECTBA B 00JaCTU TEOPUM M MPAKTHUECKUX
MPWIOKEHUH XUMHUH, I[OMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOLIECTBEHHO M JMYHOCTHO
3HAYUMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH()OPMALIUIO U TIPUMEHSTh
e€ Uil TOMOJHEHHUS  3HAHWW, peUIeHUS  HMHTEUIEKTYaJIbHBIX W AKCHEPUMEHTaIbHBIX
uccienoBaTenbckux 3aaady. Conepkanue ydyeOHOro mpeamera «XUMHs» JAHHOTO YPOBHS M3y4YEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHUE y OOYYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI JUIsl TOHMUMaHUS
¢bunocodpckux uaeH, Takux Kak: MaTepUaJbHOE €IUHCTBO HEOPraHMYECKOIO0 U OPraHu4ecKoro
MHpa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTb MPUPOIHBIX
SBJIEHUH TyTéM OHKCIIEpUMEHTa M pEeUIeHHs TPOTUBOPEYHMH MeEXAy HOBBIMU (akTaMu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUU HKOJIOTHUYECKUX MpoldiieM, a
TaKke MpobiieM cOepexeHHs] PHEPreTUYECKUX PECYPCOB, CHIPbs, CO3AAHUS HOBBIX TEXHOJIOTUHA W
MaTepHuaios.

B muiane pemeHus 3ajad BOCHUTAHUS, Pa3BUTUS U COLMAIM3AIMU OOYdYaIOIIUXCS HPUHSTHIE
MpOrpaMMOM IO XMMHUHM IOAXOJBl K ONPEICICHUIO0 COAECPKAHUS M IOCTPOCHUS Ipeamera
IpenycMaTpuBaoT (popMUpoBaHUE y 00YUAIOMIMXCS YHUBEPCAIbHBIX YYEOHBIX NEHCTBUMN, UMEIOIINX
0a30Boe 3Ha4YeHHE IS Pa3IMYHBIX BUIOB JIEATEIBHOCTH: pEUIeHHs MpoOiieM, MOMCKa, aHaiu3a U
00paboTkn  wHGOPMAIMK, HEOOXOAMMBIX I  NPUOOPETEHUS  OMbITa IPAKTUYECKOH W
HCCIIEA0BATENbCKOM AESATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITIO3HAHUH XUMUMU.

B nmpaktuke npenogaBaHus XMMUU KaK Ha yPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, TaKk W Ha
YpOBHE CpeqHero oluiero o0pa3oBaHus, IpU OMpeACTICHUN COACPKATEIbHON XapaKTepUCTHKHU I1iesel
W3y4YeHUsl IpeaMeTa HalpaBJICHUEM IIEPBOCTENEHHOM 3HAYMMOCTH TPAAMIMOHHO MPU3HAETCA
dbopMHUpOBaHHE OCHOB XUMHUYECKOW HayKH Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JEATENbHOCTH YEJIOBEKa M KaK OJHONO M3 KOMIIOHEHTOB MHUPOBOM KyJibTypbl. C
METOJUYECKON TOYKHM 3pPEHUSl TaKOW MOAXOJ K OMNPEIEICHUIO LEJIeH M3ydeHHUs NMpeaAMeTa sBIsSeTCA
BIIOJIHE OIIPaB/IaHHBIM.

Ilesn n3yyeHusi y4eGHOI0 nmpeiMeTa

['maBHBIMU LIETSIMU U3Y4EHUS NpeMeTa « XUMHs» Ha YPOBHE CpeHEero oouero oopazoBaHus Ha
yriIyOJa€HHOM YpPOBHE SIBJISIOTCS:

— (dopMupOBaHHME CUCTEMbl XUMHUECKUX 3HAHUH Kak BakKHEHIIEH COCTaBIISAIONIEH eCTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa, B OCHOBE KOTOPOM JIeKaT KIIOUEBbIe MOHATHA, (DyHAaMEHTaIbHbIE 3aKOHBI U
TEOpUHU XUMHH, OCBOCHME S3bIKAa HAYKH, YCBOCHHE M NMOHMMAHHUE CYIIHOCTH JOCTYIHBIX 0000IIeHNI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

— (dopMupOBaHME M Ppa3BUTHE IMPEJICTABICHUM O HAayyHBIX METOJAax MO3HAHMs BEUIECTB U
XUMUYECKUX PeaKIUi, HeOOXOAUMBIX Ul MPUOOPETEHHsI yMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB
U XUMHYECKUX ABJIEHUH, UMEIOIIMX MECTO B IPUPOJIE, B TPAKTUUYECKON U TIOBCETHEBHOM KU3HU;



— pa3BUTHE YMEHUH U CIIOCOOOB JAEATEILHOCTH, CBS3aHHBIX C HAONIOJEHUEM U OOBSCHEHHEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOIIOICHIEM MTPAaBUII O€3011acHOT0 OOPAIIeHHUsI C BEIIECTBAMHU.

CopneprxaTenbHasi XapakTepUCTHKA IeNiell U 3a7ay U3y4eHUs MpeaMeTa B MporpaMMe 1o XUMUHU
YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMU IIPUOPUTETAMH B CUCTEME CPETHETO OOIIETO
oOpazoBanus. CeromHsi B MpENoJaBaHUU XUMHUH B OOJbIIEH CTENEeHH OTAAETCS NPEANOYTECHHE
MPAKTUYECKOH KOMIIOHEHTE COACp)KaHMs 00y4eHHUs, OPUCHTUPOBAHHON HAa MOJATOTOBKY BBITYCKHHUKA
00m1eo0pa3oBaTeNbHON OpraHu3aluy, BIAJICIOMIET0 HEe HAO0OpOM 3HAaHWH, a (YHKIMOHAIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMH aKTHBHOTO TOJIyYSHHS 3HAHUH M NPUMEHEHHUS HX B
peanbHON )KU3HHU ISl PEIICHUS PAKTHUECKUX 3a/1a4.

B 310t cBsi3M mpu u3ydeHHMH TpeaMeTa «XHMHUS» JOMUHHUPYIOLIee 3HAYeHHE MPHOOPETaroT
TaKue IeH U 3a7a49H, KaK:

— ajanTanusg oOydJaromMXCsl K YCIOBHUSM JWHAMHYHO Pa3BUBAIOMIETOCS MHUpPa, (HOpMUpPOBAHHE
WHTEIUIEKTYaJbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEIILHOMY TPHHATHIO TPAaMOTHBIX pEIICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYaIUX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

— (¢opMupoBaHUE y 0OOYJAIOIIUXCS KIIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETCHIIHI ), UMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHE JUIS PA3IMYHBIX BHJIOB JACATEIILHOCTU: PEIIECHHs po0IeM, IONCKa, aHAIN3a
n o0paboTku uHGPOpPMaLUU, HEOOXOJMMBIX HJsi HPUOOPETEHUs OIbITa JESITENBHOCTH, KOTOpas
3aHUMaeT Ba)KHOE MECTO B IO3HAHWM XHMHH, a TaKKe IS OIEHKH C IMO3UIMHA JKOJOTHYECKOMN
0€30IMaCHOCTH XapaKTepa BIUSHHS BEHIECTB M XUMHYECKHX MPOIECCOB HAa OPraHWU3M YeIOBEKa H
MIPUPOTHYIO CPEY;

— pa3BUTHE IO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yJaromuxcs: CocOOHOCTH CaMOCTOSITENTFHO IPHOOPETaTh HOBBIC 3HAHUS IT0 XMMHUU B COOTBETCTBHUH
C XU3HEHHBIMH TIOTPEOHOCTSIMH, WCIOJIH30BATh COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJOTHH JUIS
MOVICKA U aHAJIM3a y4eOHOU 1 HaydHO- MOMYJISIPHON HH(POpMAIH XUMAYECKOTO COACPIKaHUS;

— (opmupoBaHue M pazBUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBILIUICHUS,
HaOMIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbI€ OCOOECHHO HEOOXOJMMBI, B YaCTHOCTH,
MIPH IJITAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

— BOCIUTaHUE y 00yJaromuxcsi yOe:KIEHHOCTH B TYMaHUCTHYECKOW HANpaBICHHOCTH XUMHH,
e€ BaXHOM pOJIM B pEUICHUH TJI00aJbHBIX MPOOJIEeM pPAalHUOHAIBHOTO MPHUPOAONOJIb30BaHNUS,
MOTIOJTHEHUSI HHEPreTHUECKUX PECYpCOB M COXPAHEHHS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEpEKHOTO OTHOIICHHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETCHHS
OTbITA HCIOJIb30BAHUSA TOJYYCHHBIX 3HAHUU NJIS MPUHATHS TPAMOTHBIX PEIIEHUN B CUTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn u 3agaunm u3ydyeHUs MpeaMeTra «XUMUsS» MOJYyYHWId MOAPOOHYI0 METOIUYECKYIO
uHTepnpeTanuio B pazjaene «llnanupyembie pe3yabTaTbl OCBOCHHS MPOTPaAMMbl [0 XUMHUU», TaKUM
oOpa3om obecrneuyeHO YETKOE TMPEACTABICHUE O TOM, KaKHe 3HaHUS M YMEHHsS HMEIOT MpsSIMOe
OTHOIIICHHE K pean3alluid KOHKPETHOM IIEeJIH.

MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe
OO11ee 4ncIo YacoB, PEKOMEHIOBAaHHBIX JUIS U3YYeHHs] XUMUH Ha YriyoiaéHHoM ypoBHe - 204
yaca: B 10 kmacce - 102 gaca (3 gaca B Heneno), B 11 kiacce - 102 gaca (3 4yaca B Heziemio).

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

OI'OC COO ycranaBiuBaeT TpeOOBAHUS K Pe3y/IbTaTaM OCBOCHUS OOYYaIOIIMMHUCA MPOTPaMM
cpenHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIM, METaNpEeAMETHBIM U MpeaMeTHhIM). Haydno-
METOUYECKON OCHOBOM ISl pa3pabOTKU MIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHETO
o01m1ero o0pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBercTBUM € CHUCTEMHO-AEATENBHOCTHBIM MOJAXOJAOM B CTPYKTYpe JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUSA MpeaMeTa «XHMHs Ha YpPOBHE CpelHEero ooimiero oopa3oBaHUsl BBIAETIECHBI
CJIEYIOIHE COCTABIISAIOIINE:

— OCO3HaHHWe OOYYaIIIUMUCA POCCHUUCKON TpaKTAHCKOW HWISHTHYHOCTH - TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPEACIICHHUIO;

— HaJM4ue MOTHUBAIMH K 00YUEHHUIO;



— IEJICHANpPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOEKICHMH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
HEHHOCTEW U HCTOPUYECKUX TPATUIUNA 0a30BOM HAYKU XHMUHU;

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOJCTBOBAaTHCS B CBOCH JEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKaMH,  NPUCYHIMMH  LEJIOCTHOM  CUCTEME  XHMHYECKOTO
oOpa3oBaHus;

— HaJIMYME NMPABOCO3HAHUS IKOJIOTUYECKON KyJIbTYPHI U CIIOCOOHOCTH CTaBUTH LIETH M CTPOUTH
JKU3HECHHBIC IIJIaHBI.

JIM4HOCTHBIE pe3ysbTaThl OCBOEHMS IpeaMmeTa «XUMHUsD) JOCTUTAIOTCS B €IMHCTBE yueOHOHM U
BOCIIUTATEILHON JEATEIBHOCTM B COOTBETCTBUM C T'YMaHHCTHYECKMMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM U HJA€aJaMH POCCUMCKOIO TpakJaHCKOro O0OIlecTsa,
INPUHATHIMU B OOIIECTBE HOPMAaMM M IPaBWJIAMH IOBEAEHHUSA, CIIOCOOCTBYIOLUIMMH IpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH OOYUAIOIIHXCS.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMSI MIpeIMETa «XUMUS» OTPAXKalT CPOPMUPOBAHHOCTH OTBITA
MO3HABATEIbHOW M TPAKTUYECKOM JESITeNbHOCTH OOy4arolmMXcs IO pealu3alud HPUHATHIX B
oOLIeCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaxIaHCKOTO BOCIIUTAHUS:

— OCO3HaHMs 00YYaroIMMHCS CBOMX KOHCTUTYIHMOHHBIX MpaB M 00S3aHHOCTEW, yBa)KEHUS
K 3aKOHY U PAaBOIOPSAIKY;

— MPEICTABIEHUSA O COLMAJIBHBIX HOPMAax M NPAaBWIAX MEKIUYHOCTHBIX OTHOIUEHUN B
KOJIJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPUECKOH AEATEIHHOCTH MPU CO3AAHUU YUYEOHBIX POEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTH TMOHMMAaTh M TNPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U apryMEHTbI
JPYTUX MpY aHAINU3€ PA3INYHbIX BUJOB YUeOHOU IS TENbHOCTH;

2) TATPUOTUYECKOTO BOCITUTAHHUSL:

— LEHHOCTHOTO OTHOUICHHS K HMCTOPUYECKOMY M HAy4yHOMY HACJIECIUI0 OTE€YECTBEHHOU
XHMHH;

— YBaXEHMs K MPOILECCy TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHUS
XMMUHU, OCO3HaHUS TOTO, YTO JOCTHXKEHUS HAYyKM €CThb pe3yJbTaT MAJUTEIbHBIX HAOIIOJCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, IOCTOSIHHOTO TPYZa YYEHBIX U IPAKTUKOB;

— HHTEpeca W IO3HABaTEJIBHBIX MOTHMBOB B IIOJIyYEHHHM U TIOCIEAYIOLIEM AaHAIU3E
MHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHMsI: HDABCTBEHHOTO CO3HAHMSI, STHYECKOTO ITOBE/ICHHUS;

— CHOCOOHOCTH OILICHHWBAaTh CHUTYallUM, CBS3aHHbIE C XUMHUYECKHMHU SIBICHUSMH, WU
IIPUHUMATh OCO3HAHHBIEC PELICHUs], OPUEHTUPYACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH;

— TOTOBHOCTH OLIEHUBATh CBOE IIOBEIEHUE W IOCTYIKM CBOMX TOBApUIIEH C IO3ULMU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NIOCIIEICTBUN ITUX IIOCTYIIKOB;

4)  GopMHUpOBaHHUS KYJIbTYPHI 310POBBSL:

— IOHMMAaHMs LIEHHOCTeH 370poBOoro M Oe3omacHoro obpasa JKH3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PM3MYECKOMY M IICUXHUYECKOMY 310POBBIO;

— coOmoJieHHst NpaBuil 0e3011acCHOr0 OOpallleHUsl ¢ BEIleCTBaMMU B OBITY, IOBCETHEBHOM
KU3HHU U B TPYJIOBOM JIEATEIBHOCTH;

— IOHMMAaHMs LEHHOCTH IMPaBWJI HHIMBHUIYaIbHOIO M KOJUIEKTUBHOIO 0€30I1acHOTO
MIOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 310POBBIO U XKU3HU JIIOJEH;

— OCO3HAHMs TOCJEACTBUH U HENPHUATHUS BPEAHBIX MPUBbIUEK (YMOTpeOJeHUs anKoroJs,
HapKOTUKOB, KYpeHHS);

5) TpymOBOro BOCIHTAHUSL:

— KOMMYHHMKaTMBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENbCKON JesITeNbHOCTH,
0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOH U APYruX BUAX JESATEIbHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpCELICHUHM IPAKTHUYECKUX 3aJa4 COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

— HWHTepeca K MPAaKTUYECKOMY U3YYEHMIO Mpodeccuil pa3inuyHOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUM 10 XUMUU;



— YBaXXEHHUS K TPYY, JIOJSM TPpyAa U pe3yJbTaTaM TPYIOBOH JEATEIHbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY HHIWBHIyaTbHOW TPACKTOPHH 00pa30BaHUS,

— Oynymiedi mpodeccuu W peanu3aluud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUU, UHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6) 9SKOJOTMYECKOro BOCIIUTAHUS:

— DKOJIOTMYECKH I1eJIecO00pa3HOro OTHOMICHUS K IPUPOJIE, KAaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

— TOHUMAaHUS TI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOOIIeM, BIHSHAS S3KOHOMHUYESCKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOM CPEJIbI;

— OCO3HaHHS HEOOXOIUMOCTH HCIIOJIb30BAHMSI TOCTIKECHUH XUMUU JJIs1 PEIICHUS] BOIIPOCOB
PaIMOHAIBFHOTO MTPUPOIOTIONB30BAHUS;

— aKTHBHOTO HENPHSTUS JACUCTBHMA, MPUHOCSIINX BpPE OKPYKAIOMIEH MPUPOTHON cpere,
YMEHHS TPOTHO3UPOBATh HEOJATONMPHUATHBIE JKOJIOTHYECKUE TMOCICJCTBUS TMPEANPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

— HaJW4YUs PA3BUTOTO 3KOJOTHYECCKOTO MBIIIICHUS, KOJOTUYECKOW KYJIBTYPHI, OIBITA
JESITETLHOCTH 3KOJIOTHICCKON HAIIPABJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B ITO3HABATEIHHOM,
KOMMYHHKATHBHOW ¥ COIMAJIBLHOW TIPAaKTUKE, CIIOCOOHOCTH W YMEHHSI aKTUBHO MPOTHUBOCTOSTH
UJEe0JI0Tuu XeMopoouu;

7) [EHHOCTH HAyYHOTO TO3HAHUS:

— c(OpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIIECTBEHHOW MTPAKTUKH;

— TOHUMAaHUS CHelM(PHUKM XUMUU KaK HAayKd, OCO3HAHHS €€ PoJu B (POPMHUPOBAHUHU
PaIMOHAIBFHOTO HAYYHOTO MBIMUICHHS, CO3JITAaHUH IEJIOCTHOTO TPEJCTABIICHUS 00 OKPYKAIOIIEM MHpE
KaK O ©IUHCTBE MPHUPOJBI W YeJIOBEKa, B TO3HAHWW TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIICHUH
po0JIeM COXpaHESHHSI IIPUPOTHOTO PABHOBECHS,

— yOexaéHHOCTH B 0co00il 3HAUMMOCTH XMMMH Ui COBPEMEHHOM HMBUIM3alUU: B €&
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOW 0a3bl MaTepuaibHOM
KYJIbTYpPbI, PEIIEHUU TJI00albHbIX MPOOJEeM YCTOWYMBOIO Ppa3BUTHs YEJIOBEUYECTBAa - CHIPHEBO,
SHEPreTUYECKOM, MUIEBOM U IKOJIOrMuecKoi 0e30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ecreYeHnn
YCIIOBUH YCHEIIHOTO TPY/AA U SKOJIOTHYECKH KOM(OPTHOM KU3HU KaXKJOTO WieHa OOIIeCcTBa;

— €CTECTBEHHO-HAy4yHOM TIpPaMOTHOCTU: TOHHMAaHHUS CYIIHOCTH METOJOB TO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOJIb30BATh IOJTyd4aeMble 3HAHUS s
aHayM3a M OOBSICHEHUS SIBJICHUM OKPYXKAIOUIEr0 MUpa U MPOUCXOASIIUX B HEM M3MEHEHUN, YMEHHUS
nenath 00OCHOBAHHBIC 3aKJIIOYCHMS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbIO
MOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIPHO HCHOJb30BaTh XMMHUYECKHE 3HAHUSA IS pPELIeHHs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

— HHTepeca K MO3HAHUIO U HCCIIE0BATEIbCKOMN NesITeNbHOCTH;

— TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TOJIY4YEHHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMH;

— HHTEpeca K OCOOCHHOCTSIM Tpyda B pa3IMYHbIX cdepax mnpodeccuoHanbHON
JEeSITeIbHOCTH.

MertanpeaMeTHble pe3yJibTAThl OCBOCHUS yUeOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
o01ero 00pa3oBaHUs BKIHOYAIOT:

— 3HauuMble AN (GopMHUpPOBAHHS MHUPOBO33PEHHS OOYYAIOMIUXCS MEXKIUCIUTUIMHAPHBIC
(MexmpeMeTHbIE) O0IeHAYYHbIE TOHSATHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTHUHBI MUpa H
crnenuguKy METOJOB TO3HAHUSA, HCIONb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIIECTBO,
SHEprus, SBJICHHE, MPOLIEeCC, CUCTeMa, HayYHbIH (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsl, UCCIEeIOBaHNEe, HAOMIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHUE);

— yHHBepcajbHbIe yueOHBbIC NEHCTBUs (IMO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC),
obecnieunBaromue GopMUpoBaHHE (PYHKIMOHAILHON TPaMOTHOCTH W COIHUATBHON KOMIETECHIIUU
oOyuaronuxcs;



— cnocoOHOCTh ~ OOy4aromMXcs ~ KCIOJBb30BaTh ~ OCBOCHHBIE  MEXIUCHUIUIMHAPHBIC,
MHUPOBO33pPEHYECKHUE 3HAHUS U YHHBEpCAIbHbIC YUeOHBIE ICHCTBHUS B TIO3HABATEIHLHONW M COLMAIBHOM
MIPAKTHUKE.

MeranpeqMeTHble  PE3YJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHHBEPCAIBHBIMU  YYEOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUSAMHU.

OBnazeHre yHUBEPCAIbHBIMH y4eOHBIMU MO3HABATEIILHBIMU ACHCTBUSIMH:

1) 06a30Bble JOTHYECKUE ICHCTBUSA:

— CaMOCTOATENBHO (OPMYIMPOBATh W aKTyaIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

— OTpeAeNsTh e ACATEIIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JTOCTHXKEHUS,
COOTHOCHTB PE3YJIbTATHI ICATEILHOCTH C MOCTABICHHBIMH IIEIISIMH;

— WCTOJB30BaTh NPU OCBOCHHHM 3HAHWN NPUEMBI JIOTUYECKOTO MBIIUICHUS - BBIJICISATH
XapaKkTepHbIe PU3HAKY TOHSATHI U YCTAHABJIMBATH WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHE
TIOHATHS IS OOBSICHEHUS OTJCIBHBIX (DAKTOB M SIBJICHUN;

— BBIOMpAaTh OCHOBaHMSA W KPUTEPHH JUIS KJIACCH(PHUKAIUK BEIIECTB W XUMHUYECKUX
peaKuuii;

— YCTaHABIWBATh NPUYHMHHO-CICICTBEHHBIE CBSI3M MEXAYy H3y4YaeMbIMH SIBJICHUSMU;
CTPOHTH JIOTUYECKHE PpACCYKIEHHS (MHIYKTHBHBIC, JEAYKTHBHBIC, I10 AaHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B pAcCMaTPUBAEMBIX SBJICHUSX, (POPMYyIHpPOBATH BBIBOABI M
3aKITIOYCHUS;

— TPUMEHSTH B TPOIIECCE MO3HAHMS, HCIIOIB3YeMbIe B XMUMHH CHMBOJMYECKUE (3HAKOBBIE)
MOJIeNH, TPeoOpa3oBhIBATh MOJECTBHBIE MPEICTABICHHUS - XUMHYECKHA 3HAaK (CHMBOJI) DIIEMEHTa,
XAUMUYeckas popMysa, ypaBHEHHE XUMHUECKOW PEAKIINH - TIPU PEIICHUN YIeOHBIX MO3HABATEIBHBIX U
MPAaKTUYECKUX 3a/1a4, TPHUMEHSATh Ha3BaHHbIC MOJICIBHBIC TPEICTABICHHUS JUIS  BBISBICHHS
XapaKTePHBIX MMPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIINH.

2) 06a30BBIE HCCIIEIOBATEIBCKHIE ACHCTBUS:

— BJIQJETh OCHOBAaMHM METOJIOB HAy4YHOTO ITO3HAHUS BEUIECTB M XMMHUYECKUX PEaKIHH;
(bopMynHpOBaTh WEIM W 3aJa4d HMCCIICAOBAHMSA, MCHOJIb30BATh IOCTABICHHBIE M CAMOCTOSTEIBHO
copMyIHpOBaHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIS (POPMHUPOBAHUS
THITOTE3bI IO TIPOBEPKE MPABIIIBHOCTH BBICKa3bIBAEMbIX CYXKACHHIA;

— BJIQJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHHUPOBAHHUS W IPOBEICHUS YYCHHYECKHX
OKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHUsS HAOMIOJaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO
IPOTHO3MPOBATh €ro pe3yibrar, (opMyIupoBaTh O0O0OOIIEHHS W  BBIBOJBI  OTHOCHUTEIBHO
TOCTOBEPHOCTH PE3YJIBTAaTOB HCCIEIOBAHMUS, COCTaBIIATH OOOCHOBAaHHBIMH OTUYET O MPOJEIAHHON
pabore;

— TpUOOpeTaTh OIBIT YYCHUYECKOW HCCIIENOBATEILCKOW W TPOCKTHOW JESTEIbHOCTH,
HpPOSIBIISITH  CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB  PEIICHHS
MPaKTHYECKUX 33]1a4, TPUMEHEHHUIO Pa3JINYHBIX METOJIOB MO3HAHMSL.

3) pabota ¢ uHpOpPMAIUCi:

— OPHEHTHPOBAThCA B pA3NIMYHBIX HMCTOYHHMKAX HHGOPMAIUK (HAYYHO-TIOMYJspHAas
JIUTEpaTypa XMMUYECKOTO COJIEPKaHMUs, CIPAaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHAIN3UPOBATh
MH(OPMAIHIO PAa3IMYHBIX BUJOB M (HOPM IPEACTABICHUS, KPUTUYECKH OIIEHUBATh €€ JIOCTOBEPHOCTh
Y HENIPOTUBOPEYHBOCTB;

— (GOpMyIHpOBaTH 3ampOChl M MPUMEHATh PA3IMYHbIE METOJbl IPU THOMCKE M OTOOpe
nHpopMaIny, HEOOXOJUMOH JUTs BBIMOJHEHHUS YUe€OHBIX 3a1a4 ONpeIeIEHHOIO TUIIA;

— mpuoOperaTh OMBIT UCMOIb30BaHU MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSATEJIBHO BBIOMpATh ONTHUMAJIbHYIO (JOPMY MpeJICTaBIeHHUsS MH(POpPMALUH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIUIIbI, PUCYHKH U APYTHUE);

— HCMOJb30BAaTh HAYYHBI S3bIK B KauecTBE CpEACTBAa IMpH paboTe C XUMHUYECKOH
uHpopManuei: MPUMEHATh MeXIpeAMeTHbIe ((pU3nUeckue W MaTeMaTH4ecKue) 3HAKU U CHUMBOJIBI,
¢dbopmyinbl, a0O6peBHaTyphl, HOMEHKIIATYPY;

— UCIMOJb30BaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.



OBnagenre yHUBEpCaTbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSMHU:

— 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOH TeMBbl B XOJ€ AHMAjora H/WIU IHCKYCCHUH,
BBICKa3bIBATh UJEH, (OPMYIUPOBATH CBOM MPEIOKEHHSI OTHOCUTENILHO BBIMIOJHEHUS TPEATI0OKEHHOM
3a/1a4y;

— BBICTYNIaTh C TpPE3EHTAlMeH pe3yabTaTOB IO3HABATEIbHON NEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH NPU BBIOJHEHUH XUMHYECKOTO HKCIIEPHUMEHTA,
MPAKTUYECKOH pabOTHl 1O HCCIIEOBAHUIO CBOMCTB HM3y4YaeMbIX BEIIECTB, peau3aliu y4eOHOTO
npoekta ©u (HOpMyIHpOBaTh BBIBOABI 1O pE3ylbTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MYyTEM
COTJIACOBAHUS TIO3UIIMI B X0/ 00CYX/IeHUS 1 00MEHA MHEHHSIMH.

OBnajieHre yHUBEPCATBHBIMY PETYISTUBHBIME JICHCTBUSMU:

— CaMOCTOATEIbHO IUIAHUPOBATh U OCYILECTBIISATH CBOIO MIO3HABATEIbHYIO

— JIeSTENIbHOCTh, ONpeeNss e€ Lenu U 3aJadl, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAUMOCTH
KOPPEKTHpPOBATh  MpelaraéMblii  aNrOpUTM  JEHCTBHI  TNPH  BBINIOJHEHWHM  y4eOHBIX U
HCCIIEIOBATENIbCKUX 3aJad, BbIOMpaTh HambOojee >(PQPEKTUBHBIN CHOCOO HMX peEleHus ¢ y4E€ToM
MOJTy9YEeHHUsT HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEAKIIHSX;

— OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

IIpeamMeTHbIe pe3yabTaThbl OCBOCHUS MPOTPAMMBI CPEAHET0 00IIero 00pa3oBaHus 0 XUMHUH Ha
0a30BOM YpOBHE OpHEHTHpPOBaHbl Ha OOECHeYeHUE MPEUMYILECTBEHHO 00111e00pa3oBaTeabHON U
OOIIEKYTbTYpPHON TMOATOTOBKH oOOyuaromuxcsi. OHH BKIIOYAIOT crenuduueckue st yaeOHOTO
npeaMera « XMMUsDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IEMCTBUI 1O OCBOCHUIO, HHTEPIIPETAIINHU H
peoOpa30BaHUIO 3HAHUH, BUIBI IESTEIFHOCTH IO MOJyYSHHIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHUN
B Pa3NIMYHBIX YUYEOHBIX M PEaTbHBIX )KU3HEHHBIX CUTYAIHSX, CBA3aHHBIX ¢ XUMHUEH. B mporpamme 1mo
XAMUU TIPEIMETHBIC Pe3yIbTaThI MIPECTABICHBI TI0 TO1aM U3y4YCHUSI.

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3yiabTaThl OCBOEHHUSA Kypca «OpraHudeckas
XAMUSD) OTPAXKAOT:

— cOpMHPOBAHHOCTh TPEACTABICHUA O XHMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJM XUMHUU B TO3HAHWMU SIBJICHUH NpuUpoabl, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpPbI JIMYHOCTH, €€ (QYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsl pEeHIeHHs MPAKTHYECKUX
3a/1a4 ¥ SKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3[I0POBBIO U IPUPOJIHON Cpelie;

— BIIQJICHHE CUCTEMOM XMMHUYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJAralolue MOHATHS
(XMMUYEeCKHIl  3JIEMEHT, aToM, OJJIEKTpOHHas o00oJiouka aToMa, MOJIEKylla, BaJCHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, XUMUYECKas CBA3b, CTPYKTYpHasi (hopmyina (pa3BEpHyTasi U COKpaliEHHas),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN CKelleT, (YyHKIMOHAIbHAS IPYIINa, paJuKal,
M30MepHsl, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJI€BOIOPOAbI, KUCIOPOI U a30TCOoepKallne
COEIMHEHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHbIEC COCTUHEHUS);

— TEOpUHM M 3aKOHBI (TEOpHs CTpOeHHs opraHnuyeckux BemectB A.M. byrnepoBa, 3akoH
COXpPaHEHHUS MaCChl BEIIIECTB);

— 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK XUMHH;

— MHPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE MOHMMAHUS MPUUYMHHOCTA U CUCTEMHOCTHU
XMUMHYECKUX SBJICHUHU, (PAKTOJIOTUYECKUE CBECHHUS O CBOWCTBAX, COCTABE, MOTYYCHUU U 0€301acHOM
UCIOJIb30BAHMN BAXKHEUIIMX OPraHWYecKHX BEIIeCTB B OBITY M MPAKTUYECKOW JeATeIbHOCTU
Yel0BeKa;

— c(hopMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKHU MOHATHH, yCTaHABINBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS MPH ONUCAHUHM COCTaBa, CTPOCHUS U
IIpEeBpaIlleHUI OpraHNnYeCKUX COeTMHEHU;

— c(hOpMHUPOBAHHOCTh YMEHMH HCHOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, cOKpaméHHON) (OopMyl OpraHMYECKHX BEIIECTB U
YpaBHEHUH XMMHUYECKMX DPEaKLUi, M3rOTaBIMBaThb MOJEIH MOJIEKYl OpPraHMYeCKUX BELIECTB JUIs
WUTIOCTPAIMK UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

— c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABJIMBATH IMPHUHAICKHOCTh H3YYEHHBIX OPraHHMYECKUX
BEIIECTB 110 UX COCTaBY U CTPOCHUIO K ONpeAeIEHHOMY Kiaccy/Tpymmne coeTuHeHu (yrieBoaopoibl,
KHCJIOPOJ U a30TCOIeprKalllie COEAUHEHMs], BHICOKOMOJIEKYIISIPHBIE COSIMHEHMSI), 1aBaTh UM Ha3BaHUS
no cucrematnueckoi Homenkiarype (IUPAC), a Ttakke NpUBOAWTH TpPUBHAJIbHBIE HAa3BaHUS



OT/AENbHBIX OPraHUYeCKUX BEHIECTB (ITHIICH, NPOIWJIEH, AaleTHJICH, STUICHIJUKOJb, TIUIEPUH,
deno, popmanpaeru, aneTaabAeTHI, MypaBbUHAS KUCIIOTA, YKCYCHAs KUCIOTa, OJICMHOBAs KUCIIOTA,
CTeapHHOBAs KMCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, HeJUII003a, TIIUIHH);

— c(opMHPOBAHHOCTh YMEHHS ONPEICNIATh BHUABl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

— c(OpMHPOBAHHOCTH, YMEHUS TPUMEHATH TIOJIOKEHUS TEOPHUH CTPOCHUS OPraHHMYECKUX
BemectB A.M. bByrnepoBa mnsi oOBsICHEHHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M
CTPOEHHS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

— c(hopMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHUE, (GU3NICCKUEC M XUMUUICCKUE
CBOWCTBA THIWYHBIX TPEJCTABUTENCH pPA3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH,
STWJICH, TPOMNWJICH, aleTWieH, OyraaueH-1,3, MerwnOyramuen-1,3, O€H30J, METaHOJ, ATAHOI,
STHJICHTJIUKOJIb, TJHMIEPUH, (DEHOJ, aleTallbJeTnu]l, MypaBbHHAs M YKCYCHAas KHCIOTBHI, TJIOKO3a,
KpaxmaJi, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCJIOTA), WJUTFOCTPUPOBATH T€HETUUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIIUi C UCTIOJIh30BAHUEM CTPYKTYPHBIX (DOPMYIT,

— c(hopMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKU YTIICBOJIOPOIHOTO CHIPbs (HE(TH,
MPUPOJAHBIN Tra3, Yrojb), CHOCOObI MX NepepabdOTKM M MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

— c(hopMHPOBAHHOCTh YMEHUH MPOBOJNTH BBEIYHCICHUS 110 XHMHYECKAM ypaBHEHUSM (MacChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM MPOJYKTa PEAKIMU MO W3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJJHOTO U3 MCXOHBIX BEIIECTB WIIH MTPOYKTOB PEAKITHH);

— c(OpPMHPOBAHHOCTh YMEHUW BJIAJIETh CHCTEMOW 3HAHWUW 00 OCHOBHBIX METOJaX HAYYHOTO
MMO3HAHUS, UCTIOJIB3YEMbBIX B XUMHUH MPH U3YYCHUW BEIISCTB M XUMHUYECKHX SBJICHUU (HAOIIOJICHUE,
W3MEPEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE), MCIIOJIH30BATh CHCTEMHBIE XHMHUUYECKHE 3HAHUS IS
TMPUHATHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CHUTYAlMsX, CBS3aHHBIX C BEIIECTBAMH W HX
MIPUMCHCHHEM;

— cOpMHPOBAHHOCTh YMEHHU COOJIOaTh TpaBWiIa TMOJIL30BAHHUS XHUMHUYECKOW TMOCYyIOH |
abopaTOpHBIM 000PYTOBAHUEM, a TAKXKE IMpaBuja OOpaIeHHs C BEIICCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

— c(hopMHpPOBAHHOCTh YMEHHMH TUIAHUPOBATH M BBIMOJHATh XUMHUYECKHH OKCIEPUMEHT
(mpeBpalieHuss OpPraHMYeCKHX BELIECTB MpPH HAarpeBaHUM, IOJTyYE€HUE STWICHA U H3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLHUU OPraHWYECKUX BEIIECTB, JACHATypalus OelKOB NpH HarpeBaHUH,
IIBETHBIC PEaKIIMU OCIIKOB) B COOTBETCTBUU C IPaBUJIAMHU TEXHUKU OE30MaCHOCTH TPH OOpaIieHUuu C
BelIECTBAMU U  J1abOpaTOpHBIM OOOpYIOBaHUEM, MPEACTABIATh PE3yAbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (JOopMe 3alliCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuil U (popMyaupoBaTh BHIBOJIBI
Ha OCHOBE ATHUX PE3YJIbTATOB;

— c(hopMHPOBAHHOCTh YMEHHMHM KPUTHUECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmaiu, HTEpHET U IpYyTrux);

— c(hopMHpPOBAaHHOCT, YMEHHI CcOOMIOATh MpaBWJIa DKOJOTUYECKH  LI€JIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYJIOBOM AESITETLHOCTU B LENAX COXPAHEHHs CBOETO 3/I0POBbS M OKpPYKarolen
MPUPOJHON Cpelibl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHS HA XUBBIE OPraHU3MbI OMIPEIEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MoHUMas cMbich nokazatens [1/IK (mpenenbHO TOMYCTUMOM KOHIIEHTPALIMK),
MOSICHATh HAa MPUMEPAX CHOCOOBl YMEHBIICHUS M MPEIOTBPALICHHS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBeKa.

K xonmy obOyuenus B 11 kJjacce mpeaMeTHble pe3ylbTaThl OCBOeHHs Kypca «OOmas u
HEOpraHUyYecKas XUMHsD) OTPaXkKaroT:

— c(hopMHPOBAHHOCTh MPEICTABICHUH O XMMHUYECKON COCTABIAIONIECH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpa, POJM XUMHUU B TMO3HAHMU SIBICHUH NpUPOIbl, B (OPMUPOBAHUU MBIIUICHUS U
KYJIBTYpPbI TUYHOCTH, €€ (YHKIIMOHATHLHOU TPAMOTHOCTH, HEOOXOIUMOMN ISl pEIICHHs MPAKTHIECKUX
3a/1a4 ¥ SKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeEe;

— BIAJCHHE CUCTEeMON XUMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJAraloUe MOHATHS
(XMMHYECKHI DIIEMEHT, aToM, M30TOI, S-, p-, Cl-anexTpoHHBIE OpOWMTaNM aTroMOB, MOH, MOJICKYJa,
MOJIb, MOJISIPHBIN 00BEM, BAIEHTHOCTb, JIEKTPOOTPUIIATENLHOCTD, CTENIEHh OKUCICHHSI, XUMHYeCKas
CBs3b (KOBaJICHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOIHAs), KPUCTAJUIMUECKas pEMIETKa, THIIbI



XMUMHMUECKUX PEAKIUM, pacTBOP, EKTPOJIUTHI, HEIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAsT JUCCOLMALNS,
OKHCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOHN peakliii, XUMUYECKOE PaBHOBECUE);

— TEOPUU UM 3aKOHBI (TEOpHs 3JIEKTPOIMTUUYECKOHN Auccoluanuu, nepuoauueckuid 3akon .M.
MenpeneeBa, 3aKOH COXpaHEHUSI MacChl BELECTB, 3aKOH COXPAHEHMUS U NPEBPAILECHUs 3HEPIUU IpU
XMUMHMUYECKUX PpEaKLMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM S3BIK XUMHUHU, MHMPOBO33PEHUECKUE
3HaHUS, JIeXKAIIMEe B OCHOBE NMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKUX SIBJIICHHH,
(aKTOJIOTUYECKUE CBEICHUS O CBOWCTBAaX, COCTaBe, MOJYYEeHHH M O€30MacHOM HCIOJIb30BAHUHU
BOXHEWIINX HEOPTraHWUYECKHUX BEIIECTB B OBITY M MPAKTHYECKON AEATEIHHOCTH YEI0BEKA;

— c(hopMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKK MOHATHH, yCTaHABIMBATH HX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMCAHUM HEOPraHUYECKUX BEIECTB U
UX MPEBPALLECHUN;

— c(hOpPMHUPOBAHHOCTh YMEHHMI HCIIOIH30BATh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHUS
(GbopMyJ BELIECTB U YpaBHEHUH XMMHMUYECKUX peaklui, cucreMarnyeckyto HomeHknatypy (ILIPAC) u
TPUBUAJIbHBIE HA3BaHMSI OTAEJBHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIM ras, YIJEKUCIbId ras,
aMMuax, raiméHas U3BeCTh, Herali€Has U3BeCThb, IUThEBas COAA, MUPUT U APYTHUE);

— c(opMHPOBAHHOCTh YMEHMH OIpENENsTh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHUX
JJIEMEHTOB B COEIUHEHMSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOHN CBSI3U (KOBaJEHTHas, MOHHa,
MeTaJllJIn4yecKasi, BOJIOPOJIHAs) B COEIMHEHUSX, TUI KPUCTAUIMYECKON pEmETKH KOHKPETHOTO
BEIIECTBA (aTOMHasA, MOJIEKYJIsipHasi, HOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/bl B BOJHBIX PacTBOPAxX
HEOPraHUYECKUX COCANHEHHUI;

— c(hopMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAICKHOCTh HEOPTaHUYECKUX BEUIECTB I10
WX COCTaBy K OMNpEeIeNEHHOMY KIacCy/Tpylie COeIUHEHHH (MpocThie BeUlecTBa - METaUlbl U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

— cpOopMHPOBAHHOCTh YMEHHI PAaCKpPbhIBATh CMBICH Mepuoandeckoro 3akoHna JI.M. MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

— c(hopMHPOBAHHOCTh YMEHMI XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOECHUE aTOMOB XHMMHUYECKHUX
aneMeHToB 1-4 mepuonoB Ilepromnueckoil cucteMbl xumuyeckux aemeHtoB [[.M. MeHneneena,
UCTIONIB3Ysl MOHSTUS «S-, p-, O-3J€KTPOHHBIC OpOHMTAINY, «IHEPreTHUCCKHE YPOBHM», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHYECKHX 3JIEMEHTOB M MX COCIWHEHHUHW IO IMEpUoJaM M
rpynmnam [lepuoanyeckoit cuctembl xuMuueckux 3memenToB .M. Menaeneena;

— cOpMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHMYECKHNX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE M'€HETUYECKON CBSI3U
MEX/Jy HEOPraHMYECKMMHU BEUIECTBAMU C IIOMOLIBIO YPAaBHEHUH COOTBETCTBYIOIIUX XHMHYECKUX
peaKIuii;

— c(hopMHpPOBAHHOCTh YMEHMs KiIacCU(PUIMPOBATH XUMHUUYECKHUE PEAKIUH MO0 Pa3InYHbIM
MpU3HaKaM (YHCIy U COCTaBY pearupyrolluX BEUIECTB, TEIJIOBOMY 3(h(dEKTy peakuuu, U3MEHEHUIO
CTENEeHEeW OKUCIICHUS PJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YUACTHIO KaTalu3aTopa);

— c(hopMHPOBAHHOCTh YMEHUI COCTaBISATh YPaBHEHHS PEAKIHM pa3IMYHBbIX THUIIOB, MOJIHbIE U
COKpaIEHHbIE YPaBHEHUS PEAKIMI MOHHOTO OOMEHa, YYUThIBAs yCIOBHS, IPU KOTOPBIX 3TH PEAKIUU
UIYyT 10 KOHLA;

— c(hopMHPOBAHHOCTh YMEHUU MPOBOIUTH PEAKIUH, TOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

— c(hopMHPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTb OKHCIHUTEIHHO- BOCCTAHOBUTEIIBHBIX
peakuii MoCpPeICTBOM COCTaBJICHH SJIEKTPOHHOTO OajlaHca 3TUX PeaKLUi;

— c(hopMHPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH pEaKiuu OT
pa3nuYHbIX (DaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEITHETO
BozneiicTBus (nmpuniun Jle Hlatense);

— c(hopMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XMMHUYECKUE MPOIECCHI, JIeXkKAllue B OCHOBE
MPOMBIIIJIEHHOTO  TOJIYY€HUSI CEpPHOM KUCIOTHI, aMMHUaka, a Takke Cc(HOpMHUPOBAHHOCTH
MpeacTaBiIeHU 00 OOIMX HAYYHBIX NPUHIUNAX M IKOJOTHMYECKHX MpOoOIeMax XHUMHYECKOTO
IIPOU3BOJICTBA;



— c(hOpMHUPOBAHHOCTH YMEHHH MPOBOAUTH BBIYMCICHHS C UCIIOJIb30BAaHUEM MTOHATHUS «MAcCcOBast
J0JIs1 BEIIEeCTBAa B PAacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIHAX, MAaCChI
BElIeCTBAa WM 00bEMA Tra30B MO M3BECTHOMY KOJHMUYECTBY BEUIECTBA, MACCe WM OOBEMY OJHOTO M3
y4YacTBYIOIIMX B PEAKIMH BELIECTB, TEIJIOBOTO 3((eKTa peakiuyl Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

— c(hopMHPOBAHHOCTh YMEHHU COOTIOAATh TpPaBWIA IMOJH30BAHHUS XUMHUYECKOW MOCYAOH H
na0opaTOPHBIM 000PYIOBAaHHEM, a TAaKKe MpaBWiia OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIIBITOB;

— chOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIMOJHATH XUMHUYECKHUH HKCIIEPHUMEHT
(pa3znokeHue MepoKcHaa BOJAOPOJAa B IPUCYTCTBUM KaTalll3aTopa, ONpPEAETICHHE CpPelbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO WHIMKATOpA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XHMUYECKON peaKiny, peakiii HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PeaKnu Ha CynbdaT-, KapOoHaT- u
XJIOpUI-aHUOHBI, HA KATUOH aMMOHHSI, pEIIeHHE SKCIIEPUMEHTAIbHBIX 3ajjau 1o TeMaM «MeTamib» u
«Hemerannel») B COOTBETCTBUM C MpaBUJIaMU TEXHUKU O€30MaCHOCTH MPH OOpaIllEeHUH C BELIECTBAMU
1 1a00paTOpHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3YIbTATHl XUMUYECKOTO IKCIEPUMEHTa B (hopMme
3alMCH YpaBHEHHUH COOTBETCTBYIOIIMX peakuuidl U (OpMYIMpPOBaTh BHIBOJBI Ha OCHOBE JTHX
pe3ybTaTOB;

— c(hopMHpPOBAHHOCTh YMEHMHM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKAIUu, IHTepHET U apyrux);

— c(hopMHpPOBAaHHOCT, YMEHHMI CcOOMIOAAaTh MpaBWiIa DKOJOTUYECKU IIeJIeco00pa3HoOro
MOBEICHUS B OBITY M TPYJOBOM AEATEIHHOCTHU B IENISX COXPAHEHUS CBOETO 3/I0OPOBBS U OKpYXKarouiei
MPUPOJHON Cpelibl, OCO3HABaTh OMNACHOCTh BO3JEHCTBHUS Ha JXUBbIE OPIraHU3MbI OIPENEIEHHBIX
BEIIECTB, MOoHUMas cMbici mokaszatens [IJIK, mosicHaTh Ha mpuMepax crnocoObl yMEHBUICHUS H
MpeI0OTBPAILlEHUs] KX BPEIHOTO BO3ACUCTBUS HA OPraHU3M YeJI0BeKa.

Conep:xanue y4eOHOT0 nmpeaMeTa
10 kaace.

Opranuueckasi XuMusl.

TeopeTnueckue OCHOBBI OpraHuueckod xumuu lIpenMer W 3HaYE€HHE OpPraHUYECKOW XHMUH,
MpPEJICTaBJICHHE O MHOT0OOpa3uM OPraHUYECKUX COENWHEHUH. OJIEKTPOHHOE CTPOEHHE aToMa
yriaepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHUS. BaneHTHbIE BO3MOXHOCTH aroMma yriepoja.
XuMuyeckasi CBsI3b B OPTraHUYECKUX COEIUHEHMSIX. TUIbl THOpUAM3AIMN aTOMHBIX OpOHuTaneit
yraepoaa. MexaHnu3mbl 0Opa3oBaHMsI KOBAJICHTHOW CBA3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIH).
Tunsl mepekpbiBaHUs aTOMHBIX opOuTanei, 6- U m-cBs3u. OauHapHas, ABOMHAs U TPOIHAs CBS3b.
CriocoObl pa3pbiBa CBsi3ed B MOJIEKyJax opraHudeckux BemiecTB. [loHsTHE 0 cBOOOAHOM paaukare,
Hykiaeodpune u anekrpoduiie. Teopus cTpoeHus opraHuueckux coenuHeHuii A.M. BbytiepoBa u
COBPEMEHHBIE NPEJICTABICHUSI O CTPYKTYype MOJEKYJ. 3HAYE€HUE TEOPHM CTPOEHHUS OPraHMYECKHX
coenuHeHU. MoJneKyaspHble U CTPYKTYpHBIE opMyiibl. CTPYKTYpHBIE (POPMYIBI PA3TUUYHBIX BUIOB:
pa3BépHyTas, COKpauml€éHHas, cKeinerHas. M3omepus. Buugbl  u3oMepuu:  CTpYKTypHas,
MIPOCTPAHCTBEHHAS. DIIEKTPOHHBIE APPEKTHI B MOJIEKYyIaX OPraHUYECKUX COCIMHEHHUM (MHIyKTUBHBIN
u Me3zoMmepHbiil 3pdextsl). [lpencrabnenune o knaccupukanuu opraHuueckux BemiecTB. [loHsTre o
¢dbyHkroHanpHOUM rpynne. ['omomnorus. ['omonornyeckue psapl. CucreMarndeckass HOMEHKIIATypa
oprannueckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA OTJENbHBIX MPEICTABUTEIICH.
OcobOennoct U KiaccupuKalys OpraHUYECKUX peakiui. OKHUCIUTETbHOBOCCTAHOBUTEIHHbBIE
peaky B OpraHUuYECKON XUMHUH.

DKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHMS BEIIECTB M WX MpeBpamieHnit O3HaKOMIIEHHE C
oOpa3liaMu OpraHMYECKHUX BEIIECTB W MaTepuajlaMH Ha UX OCHOBE, OIBITHI IO MPEBPAIICHUIO
OpraHMYECKUX BEIECTB MpU HarpeBaHuM (IJIaBJieHUE, OOYTIMBaHUE U TOPEHHUE), KOHCTPYHPOBAHHE
MO/IEJIeN MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yr1eBo10pO bl

Ankanbl. ['oMonornueckuid psig ankaHoB, oOmas (opmyna, HOMEHKIATypa U H30MEpHs.
DNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AallkaHOB, Sp3 -THOpUAM3AINS aTOMHBIX
opOuTaneit yriepona, 6-cBsizb. Kondopmepsr. @uzndeckue CBOMCTBA aIKaHOB. XUMUYECKHE CBOMCTBA
QJIKAHOB: PEAKIMM 3aMEUICHUs, N30MEpU3alluU, JETUIPUPOBAHUS, [IUKIN3aLUH, TUPOJIN3a, KPEKUHTa,



ropenus. [IpencraBinenue o MexaHU3Me peakUui pauKaIbHOTO 3aMelleHns. Haxoxaenue B npupose.
CrniocoObl mosTyyeHHs U NPUMEHEHUE alTKaHOB.

[uknoankanpl. OOmas ¢opmyna, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKHUX CBOMCTB MaJbIX (LIMKJIOTPOIIAH, UKIOOYTaH) U OOBIYHBIX (IIUKIONCHTAaH, [IUKJIOTEKCaH )
LHUKI0aJIKaHOB. CrIoCOOBI OJy4EHUS U IPUMEHEHHNE LIUKIJIOAIKAHOB.

Ankensl. ['oMosiorrueckuil psii aJKeHOB, o0mias ¢opmylia, HOMEHKJIATYpa. DJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKEHOB, Sp2 -TMOpHUAM3alMs aTOMHBIX opOuTaneil yriepoaa,
o- u m-cBsA3u. CTpykTypHas W reoMerpuueckas (Luc-TpaHc-) uzomepus. Pu3znyeckue CBONCTBa
AJIKEHOB. XMUMHUYECKHE CBOKCTBA: PEAKIMU MPUCOCIUHEHUS, 3aMEILICHUS B (i-TIOJIOKEHHUE MPU JBONHOMN
CBSI3M, TOJUMEpH3AllMM W OKWCiIeHus. [IpencraBieHne 0 MexXxaHM3ME pPEaKUIUU SIIEKTPO(UIBHOTO
npucoenuHenns. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiu Ha JBOWHYIO CBsI3b. CIoCOOBI
MOJIy4YEHUS U IPUMEHEHUE aJIKEHOB.

Ankamuensl. Kiaccudukanus ankaaueHoB (CONpspKEHHBIE, H30IMPOBAHHBIC, KyMYJIHPOBAaHHBIE).
Oco0EeHHOCTH SJEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB CONMPSKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenuHenue. llomumepusanust conpskEHHbIX AueHOB. CrocoObpl MOJMy4eHHs] U IPUMEHEHHE
aJIKa/InEHOB.

Anxunbpl. ['oMojornyeckuil psi aidkuHOB, oOmas ¢opmysna, HOMEHKIaTypa M H30MEpHSL.
DONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYNl aJKHHOB, SP-TMOpUIM3alusi aTOMHBIX
opOutaneit yriaepoga. @Pusnueckue CBOWCTBA AaJKHMHOB. XWMHUYECKHE CBOWCTBA: peaKINU
MPUCOECUHEHMS, AUMEpPU3allud U TpUMepH3alu, okucieHus. KucioTHele CcBOICTBa aJKUHOB,
UMEIOIUX KOHIEBYIO TpOWHYIO cBsi3b. KadecTBeHHbIE peaklUWd Ha TPOWHYIO CBsi3b. CHocoObl
MOJIy4Y€HUsI U IPUMEHEHUE AJIKHOB.

ApomaTH4ecKue yrieBoJOpoasl (apeHbl). ['omonmormueckuii psg apeHoB, oOmas (opmyrna,
HOMEHKJIAaTypa W H30MepHus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH30.1a.
[IpaBuiio apoMaTUYHOCTH, NPUMEPHI APOMATUYECKUX COEOUHEHUN. PU3NYECKHe CBOWCTBA apPEHOB.
XUMHYECKHE CBOMCTBA OEH30J1a M €ro TOMOJIOTOB: PEaKIMM 3aMelieHHs] B OE€H30JbHOM KOJIbLE U
YIIEBOJAOPOJHOM  pajuKalie, peakUUH TPUCOCTUHEHHs, OKHUCIEHHE TOMOJOroB  OeH3oua.
[IpenacraBnenne o MexaHU3ME peakuuid dIeKTpoduiabHOTO 3amMemieHus. IlpeacraBienne 00
OPUEHTHUPYIOIIEM JICHCTBUU 3aMeCcTUTeNel B OEH30IbHOM KOJIblIE HAa IPUMEpE alIKUIIbHBIX PaIMKaJIOB,
KapOOKCHUIILHOM, TUIPOKCUJIBLHOW, aMHHO- W HUTPOTPYIIBI, aTroMOB rajoreHoB. OcoOEHHOCTH
XMUMHUYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CrnocoObl MONydeHUsS W NPUMEHEHHE
apOMaTHUYECKUX YTJIE€BOJOPOIOB.

[Ipuponnsrtii ras. [lonyraeie HedTsHBIC Ta3bl. HedTh 1 €€ npoucxoxaenue. KaMeHHBIN yrojib u
MPOAYKTHI ero mnepepaboTku. CrocoObl mepepaboTKu HE(TH: MEePEroHKa, KPEKUHT (TEPMHYCCKHM,
KaTajquTH4ecKuit), pudopmunr, nuponus. IlpoaykTsl nepepaboTKku HepTH, HUX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

['eneTndeckass CBSI3b MEXJy pPa3IMUHBIMU KJIACCAMM YIJIEBOJOPOJOB. DJIEKTPOHHOE CTPOCHHE
raJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakumm 3amenieHuss rajioreHa Ha THUIPOKCOrpymnmy,
HUTPOTPYIIY, IMAHOTPyNNy, aMuHOrpynmy. JleiicTBue Ha TrajloreHIpou3BOAHbBIE BOJHOTO U
CHMPTOBOrO pacTBopa WENOUM. B3aumonencTere JUrajoreHaJIkaHoB ¢ MarHueM U [uHKoM. [lonsitue
0 METAJUIOOPraHUYEeCKUX COEIMHEHHUsX. Mcronb3oBaHHWE TaJOr€HIPOU3BOAHBIX YIJIEBOJIOPOJIOB B
OBITYy, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCnepUMEHTaIbHbIE METO/Ibl U3YyUEHUS BEIIECTB U UX NIPEBPAILCHUM

N3ydenue (u3nuecKUx CBOWMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH), KAUYECTBEHHBIX PEAKIU
YIJIEBOJOPOJOB PA3NIUYHBIX KiaccoB (oOecrBeynMBaHUE OpPOMHOM WM HOJHOM BOJIBI, pacTBOpa
MepMaHraHaTa Kajus, B3aWMOJICHCTBHE alleTUJIeHa C aMMHAauyHBIM pacTBopoM okcuaa cepebpa(l)),
KayecTBEHHOE OOHapyXeHHE YIepo/ia U BOJOPO/ia B OPraHMYECKHX BEIEeCTBaX, MMOJy4eHHE 3TUIICHA
U U3y4eHHE €ro CBOWCTB, O3HakomiieHHe ¢ koiuekiusamu «Hedtes» m «Yromwsy, ¢ oOpazuamu
MJJACTMACC, Kay4YyKOB U PE3UHBI, MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TajlOre€HIPOU3BOAHBIX
YIJI€BOIOPOOB.

Kucnopoaconepxaiune opraHiueCKue COeIUHEHUS

IIpenenbHble 0HOATOMHBIE cUPTHL. CTpOEHHE MOJIEKYI (Ha MPUMEPE METAHOJA U ATAHOJA).
I'omonoruueckuil psin, obmast ¢opmyna, U3oMepus, HOMEHKIATypa U Kiaccupukanus. Ousndeckue
CBOMCTBa IpPEJENbHBIX OJHOATOMHBIX CIUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJIEKYJIaMH CIUPTOB.



XUMHUYECKME CBOMCTBA: pEaKUUMU 3aMELICHUs, JerujpaTalydd, OKHCIICHHWS, B3aUMOJICUCTBHUE C
OPraHMYECKUMH M HEOPraHMYECKUMHU KuciioTaMu. KadecTBeHHas peakiusi Ha OJIHOATOMHBIE CIIUPTHI.
JleiicTBue 3TaHONa M MeETaHOJa Ha opraHu3sM uyesoBeka. CrocoObl MOydyeHUss M IPUMEHEHHE
OJIHOATOMHBIX CUPTOB. [IpocThie 3hupsl, HOMEHKIATypa U u3oMmepus. OcobeHHOCTH (PU3NIECKUX U
XUMHYECKUX CBOMCTB.

MHoroaroMHble COUPTHI — 3TUJICHTJIMKOJIb U TIIHIIEpUH. DU3HUECKUE U XMMHUUYECKHE CBOMCTBA:
peakuy 3aMelIeHHUs, B3aUMOJCHCTBHE C OPraHMYECKUMU M HEOPraHUYeCKUMH KHCIOTaMH,
KaueCTBEHHas peakiMsi Ha MHOTOaTOMHbIe crnupThl. [lpeacTraBieHne o0 MeXaHU3ME peaKIHil
HyKJIeo(HIBbHOTO 3amereHus. JlelictBre Ha opranu3M deiaoBeka. CriocoObl OTydeHUs U TIPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKY/Ibl, B3aMMHOE BIMSHHME THUAPOKCOTPYHNbl UM OEH30JbHOIO S1pa.
®duznyeckue cBoiicTBa peHosa. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB (peHoJa. KauecTBeHHbIE peakIuu
Ha ¢enon. TokcmyHocts  ¢enosa. CrocoObl  TONydeHWS] ©  NpUMEHEHHWe  (eHouna.
®denonpopmanbaeruiHas cMoJa.

KapOGonunbHbIe cCOeIMHEHUS — JIbICTUIBI U KETOHBI.

DNEeKTPOHHOE CTPOECHHE KapOOHMIBHOM Tpyniibl. ['oMooruueckre psiibl albJeru0B U KETOHOB,
obmas Qopmyna, u3zomMepuss U HOMEHKIaTypa. Du3nyeckue CBONCTBA aJbJECTUIOB U KETOHOB.
XUMHYECKHE CBOWCTBAa aIbJETWI0OB U KETOHOB: peakuuu npucoeauHenud. llpencraBinenue o
MEXaHHU3ME peakuil Hykieo(uiIbHOro mnpucoenuHeHus. OKHCIEHUE albJeruI0B, KaueCTBEHHbIE
peakuu Ha anbaeruapl. CriocoObl MOYydeHHS U IPUMEHEHUE aTbJICTHU/IOB M KETOHOB.

OAHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCJIOT. WM3omepuss um HomeHknaTypa. Dusnueckne CBOWCTBA OJHOOCHOBHBIX
Mpe/iebHBIX KapOOHOBBIX KUCIOT. BogopoaHble CBS3M MEXAYy MOJEKylaMH KapOOHOBBIX KHCIOT.
XUMHUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOWCTBA, peakius JTepUPUKANNHM, PEaKIUU C ydacTHEeM
YTIEBOAOPOIHOTO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHATHE O IPOM3BOTHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(QHUpax, aHTUIPHUAAX, TaJOTCHAHTHUIAPHUIIAX, aMUJaX, HUTPHIIAX.
Mmuoroo6pa3ue KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMPENCTBHBIX M apOMaTHYECKUX
KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTenu BeICIINX
KapOOHOBBIX KUCIIOT: CTE€ApUHOBAsI, TAIbBMUTUHOBAS, OJICMHOBAs, JIMHOJIEBAS, JIMHOJIEHOBAS KUCIIOTHI.
CriocoOblI mostydeHus: ¥ IpUMeHeHne KapOOHOBBIX KHUCIIOT.

Cnoxwubie 3¢upbl. ['omonoruveckuii psg, oOmas Gopmyrna, HW30Mepus M HOMEHKIATYpA.
du3MYeCKre U XMMHUYECKUE CBOMCTBA: TMAPOJIM3 B KUCIOW U eno4yHoil cpene. Kupsl. CTpoeHue,
¢buznyecKkue 1 XMMUYECKHE CBOMCTBA JKMPOB: THAPOJIN3 B KHCION U IIenouHoi cpene. OcoGeHHOCTH
CBOWCTB HPOB, COJIEPXKAIIUX OCTATKH HENPEACTbHBIX KUPHBIX KUCIOT. JKuUpbl B ipupoze. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCJIOT, MX Moloulee ieiictBue. [loHATHE O CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC).

OO6mas xapakrepuctuka yrieBojoB. Kinaccudukanus yrieBogoB (MOHO-, TUH MOJUCAXapUIIBI).
Monocaxapuabl: T0K03a, (GpykTo3a, rajakro3a, pudosa, ae3okcupubosza. Ouznyeckue CBOICTBA U
HaxoxjaeHue B mpupoae. PorocuHte3. Ontuueckas uzomepus. Kompuaro-miemHas TayroMepusi Ha
MIpUMepPe MOJIEKYIIbI TIIFOKO3BI, IPOEKIMU Xeyopca, o- U [3-aHOMEpHI TTI0K03bl. XUMUYECKUE CBOICTBA
TJIIOKO3bl: PEAKIHMHU C y4aCTHEM CHHUPTOBBIX U aJbJACTUAHOW TPYMIM, COUPTOBOE U MOJOYHOKHCIIOE
Oposxenue. [IpuMeHeHue riaoKo3bl, €€ 3HaYeHHE B KU3HECATEIbHOCTH OpraHu3Ma.

Jlucaxapuipl: caxapo3a, MalbT03a M JIakTo3a. BoccTraHaBiIMBaronye U HEBOCCTAaHABIMBAIOIINE
nucaxapunsl. ['uaponus qucaxapunoB. HaxoxaeHue B Ipupoe U MpUMEHEHUE.

[Tonucaxapuapl: Kpaxmal, TJIHMKOTeH M 1e/irono3a. CTpoeHre MakpOMOJIEKyN Kpaxmara,
[JIMKOT€HAa M LEeJUTI0NI03bl. PU3MUecKre CBOMCTBA Kpaxmaia M LEJUI0JIO3bl. XMMUYECKHE CBOWCTBA
KpaxMaja noigydeHue 3(QUpoB IeTI0I03bI.

[Tonsitne 00 HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, aleTaTHBIA MIENK). DKCIepHUMEHTaIbHbIC
METOJbl M3YYEHHsI BEIECTB M HUX NpeBpalleHuil PacTBOPMMOCTh pa3MyHBIX CIHUPTOB B BOJE,
B3aMMOJICIICTBHE 3TAHOJA C HATPUEM, OKHUCIEHUE 3TUIIOBOTO CHHUpPTAa B aNbJAETUJ Ha: TUIPOJIU3,
KaueCTBEHHAs peakuus ¢ 0A0OM. XUMHYECKUE CBOMCTBA LEJUIHOJIO3bI.

A3oTcojepkalliue OpraHu4eckue coeJMHEHNsI AMUHBI — OPraHUueCcKre MPOU3BOAHBIE aMMHUAKA.
Knaccudukarus aMuHOB: anudaTrHuecKkue U apoMaTUYECKHe; MepBUYHbIC, BTOPUYHBIC U TPETUUYHBIC.
Crpoenue wmouekyn, oOmas Qopmyna, H30Mepusi, HOMEHKIaTypa H (U3HYecCKHe CBONCTBA.



XuMHUYECKOe CBOWMCTBa  anu(aTHUeCKUX AaMHUHOB: OCHOBHBIC CBOWMCTBA,  alKMIUPOBAHUE,
B3aMMO/ICICTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJM aTKUJIaMMOHHUSL.

AHUITUH — TpeACTaBUTENIb aMUHOB apoMaruueckoro psiga. Crpoenue aHwivHa. B3aumuoe
BIIUSIHUE TPYII aTOMOB B MoJieKyie aHWwiHAa. OCOOEHHOCTH XHMHYECKHX CBOWCTB aHWIIHMHA.
KauectBennsie peaknuu Ha aHWIMH. CrOCOOBI TIOMYYCHHS] U MPUMEHEHUE anu(paTHIEeCKUX aMUHOB.
[Tonyyenue anunrHa U3 HUTPOOEH30JIA.

Amunokucnotel. Homenknarypa u uzomepus. OTAelbHbIE MPEACTABUTEIN (-aMUHOKHUCIIOT:
TJIMIUH, ajaHuH, (PeHWIaJaHWH, CEpPUH, TIIyTaMHUHOBAs KHCIOTA, JU3WH, HUCTeWH. OnTuyeckas
n30Mepusa aMUHOKHUCIOT: D- n L-aMuHOKHCTIOTHI. PU3NYECKUE CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBa aMHUHOKHCIIOT KaKk aM(OTEPHBIX OPTaHWYECKUX COCIAWHEHUH, peakKlus TMOJUKOHICHCAIINH,
oOpa3oBaHWE TMENTUAHON CBs3U. bHonormdyeckoe 3HavYeHWE aMHHOKHCIOT. CHHTE3 W THUAPOJIU3
IIETITHIOB.

benku kak mpupojansie nmoiaumepsl. llepBuunasi, BTopuyHas U TpPEeTHYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIH, KAYECTBEHHBIE PEaKI[UU Ha OCIKH.

[Tonatue 00 a3zoTcoAep amMx TETEPOIUKINYECKUX COCIUHEHUsIX. [lupuMuIMHOBBIE U
MypUHOBBIE OCHOBaHUS. HYKIEHMHOBBIE KHCIOTHI: COCTaB, CTPOCHHE U OWUOJOTUYECKAs] POJIb.
DKCneprUMEHTAIBHBIE METOJIbI U3yYEHHUs BEIIECTB M WX MpeBpamieHuil PactBopeHne O0EIKOB B BOJE,
NeHaTypanus OCJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU Ha OCNIKH, PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/1ay 1Mo TeMaM «A30TcoJepKalllie OpraHuYecKue COeNUHEeHHs» U «Pacrio3HaBaHHe OpraHUYeCKHX
COCAUHCHUI)).

BricokoMomeKyIsapHbIE COCTUHEHUS

OCHOBHBIE TIOHSITUS XHMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEpP, TOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb TOJUMEPHU3AINU, CPETHSST MOJICKyasipHas macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUHN — MOJTUMEpHU3aIus 1 nmoaukoHaeHcamus. [Ipeacrasienue
O CTEpEOpEryISIPHOCTH W HAIAMOJEKYISIPHOW CTPYKType TOJMMEPOB, 3aBHUCHUMOCTh CBOWCTB
MOJIMMEPOB OT WX MOJEKYISIPHOTO W HAJAMOJEKYISPHOTO cTpoeHus. [lonmmepHbIe MaTepHalib.
[TnacTmacchl (MOJUATHIICH, TIOTUITPOITAIICH, TTOJIMBUHIIIXJIOPHU/I, TTOJIMCTUPOJI, TOJTMMETHIMETaKPHIIAT,
MOJIMKAapOOHATHI, TOJUATHIICHTEpeTaANIaT). YTWIHM3alusd W TepepadoTKa IJIACTUKA. IJIacCTOMEpHI:
HaTypaJbHBIH KaydyK, CHHTETHYCCKHE KaydykH (OyTaaueHOBBIN, XJIOPOTPEHOBBIN, H30TIPEHOBHIN) 1
CHJIMKOHEI. Pe3nna.

Bosokna: HarypanpHBIE (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHBIC (BHUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KampoH M JaBcaH). [lommMepsl cnenuanpbHOro HaszHaueHUs (TedioH,
KEBJIap, DJICKTPOIPOBOJSAIINE TOJHUMEpHI, OHOpa3inaraeMbple TOJUMEPHI). IKCIEPUMEHTAILHbIE
METOJbI M3Y4YeHHUs BEIIECTB M MX IMpeBpamieHudi (O3HakoMJieHHe ¢ oOpas3laMu TPHUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, PEIICHHE SKCIEPHUMEHTAIBHBIX 3a/ad 10 TeMe
«Pacmo3naBaHue iacTMacc U BOJIOKOH». Pacuérnbie 3amaun HaxoxaeHue MOJIEKYIIpHON (OpMyITbI
OPraHUYECKOTO COCAMHEHUS MO0 MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIUX B €r0 COCTaB, HAXOXKJICHUE
MOJIEKYJIIPHON (POPMYJIBI OPTaHMYECKOTO COCIUHEHHUs Mo Macce (00bEMY) MPOJYKTOB CrOpaHHs, IO
KOJIMYECTBY BeliecTBa (Macce, OO0bEMY) MPOAYKTOB pEAKIUH W/WIM HCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (DOPMYIIbI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUUYECKUX CBOWCTB
Wi CcrnocoOOB TMOJIydeHUs, OMpeAeNieHUEe JOJH BBIXOJA MPOAYKTa pEakUud OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzanusi MeXIpeIMETHBIX CBs3ed MPU H3YYEHMHM oOpraHuyeckoil xummu B 10 kiacce
OCYILIECTBIISIETCS Uepe3 MCMOJIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIe MOHATHA: SBJICHHE, HAyuHBIM (DakT, TUMOTE3a, 3aKOH, TEOpHS,
aHaln3, CHHTE3, KIacCHU(UKAIUSI, TMEePUOAUYHOCTh, HaONIOJIEHUE, W3MEPEHHUEe, HKCIEPUMEHT,
MO/JIETUPOBAHHUE.

®du3nka: MaTepusi, SHEPrus, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, HHEPreTUYECKU YpOBEHbD,
BEII[ECTBO, TeNO, 00BEM, arperarHoe COCTOSIHHE BEIECTBA, (DPM3WYECKUE BEIMYMHBI M E€IUHUIBI HX
HU3MEPEHUSL.

buonorus: kmetka, opranm3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (QOTOCHHTES,.
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OEIKU, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).



I'eorpadusi: MuHEpabl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIIHUE CPEJICTBA,
JIEKApCTBEHHBbIE M KOCMETHYECKHE Ipenaparbl, MaTepuaibl W3 UCKYCCTBEHHBIX UM CHHTETHYECKUX
BOJIOKOH.

11 kaacc.

TeopeTnyeckue OCHOBbI XUMUU

Atom. CocTtaB aTOMHBIX f1ep. XUMUYecKUil aneMmeHT. M3otonel. KopmyckynsipHO-BOJIHOBON
Jyalii3M, JIBOMCTBEHHAS MPUpPoJia 3eKTpoHa. CTPOCHHUE IEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIE
quclia. JHEPreTHYeCKre YPOBHU U TOXYypPOBHHU. ATOoMHBIE opOmTamu. Kiaccupukanus XHMHYECKHX
3JIEMEHTOB (s-, P-, d-, f-amementsI). PacnpesencHue 3IeKTPOHOB 1O aTOMHBIM OPOUTAIIAM, TPUHIIHIT
MUHAMYMa J3Hepruw, npuHiun [laymu, npaBwio XyHaa. DIJIEKTPOHHBIE KOH(HTyparwd aTOMOB
3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB B OCHOBHOM U BO30YXIAEHHOM COCTOSIHHH, 3JIEKTPOHHBIC
KoH(purypanmuu woHOB. lloHATHE 00 OSHEPrUUM WOHM3AIMH, SHEPrUU CPOACTBA K JIICKTPOHY.
DNEeKTPOOTPUIIATEIEHOCTb.

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrtema xuMmudeckux ainemeHtoB [I.1. Menneneesa.
CBsi3b MEpUOINYECKOTO 3aKoHA U [lepronyeckoit CHCTEMbI XUMUYECKUX 2JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB U
00pazyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U MepruogaM. 3HauYeHUE EPHOINIECKOTO
3akoHa /.M. MeHnneneena.

Xumuyeckasi CBsI3b. BuUIbl XMMHYECKOW CBSI3W: KOBAJEHTHAs, HWOHHAS, METaJUIMYeCKas.
Mexann3mbl 00pa30BaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN. DHeprus u
JuHa cBsi3u. [oapHOCTh, HAMPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsI3W. KpaTHbIE CBS3H.
Bopopoanas cBsi3b. MexMOJEKyIsIpHbIE B3aUMOICUCTBHS. BaJIeHTHOCTh W BaJICHTHBIE BO3MOKHOCTH
aToMoB. ['mOpumm3aruss aToMHBIX opOuTaneil. CBs3b AIEKTPOHHOW CTPYKTYpPhI MOJIEKYT C WX
TEOMETPUUECKHM  CTPOCHHEM (HAa TpUMEpe COCAMHEHWH JJIEMEHTOB BTOPOTO  TEPHOJA).
[IpencraBnenue 0 KOMIIJIEKCHBIX COCJTMHECHUSIX. Cocras KOMIIJIEKCHOTO HOHa:
KOMILJIEKcooOpa3zoBarenb, jaurasabl. KoopaunanmuonHoe uwucio. HomeHkiaTypa KOMILIEKCHBIX
COEIMHEHHNI. 3HAaUeHUE KOMIUIEKCHBIX coeqMHEeHU. [IoHsATHE 0 KOOPAMHAIMOHHOW XUMHUH.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOECHMS. THIBI KPUCTANIMYECKUX PEIIETOK
(cTpykTyp) u cBoiicTBa BemiecTB. [loHsATHE O MAWCHEPCHBIX cHUCTeMaX. VICTUHHBIE pacTBOPHI.
[IpencraBienre 0 KOJJIOUOHBIX pacTBopax. CrnocoObl BBIPAKEHHUS KOHLEHTPALUU PACTBOPOB:
MaccoBasi J0Jis1 BEUIECTBA B PAacTBOpPE, MOJISIpHAs KOHLEHTpauus. HachlllleHHble M HEHACBIICHHbIE
pacTBopsl, pacTBopuMocTh. Kpucramioruaparel. Kinaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX
BelllecTB. TpuBHANIbHBIC HA3BAHUS OTIEIBHBIX ITPEICTABUTENICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanuss XUMHUYECKUX pPEaKIUii B HEOPraHWYECKOW M OPraHMYeCKOW XHMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHUs M MPEBPAIICHUS SHEPIUM NPH XUMHYECKHX
peaknusix. TemnoBsie 3¢pdexTsl xumudeckux peakuuid. Tepmoxumuueckue ypaBHeHHs. CKOpOCTh
XMUMHUYECKON peakiuu, €€ 3aBUCHMOCTb OT pa3iHuHbIX (pakTopoB. ['OMOreHHble U TeTeporeHHbIE
peakiuu. Kartanus u karanuzatopsl. OOpaTuMble 1 HEOOpaTUMBIE peaklui. XUMUYECKOE paBHOBECHE.
Koncranta xumuueckoro paBHOBecHs. DPakTOppl, BIUSAIOIIME Ha IOJIOKEHUE XHUMHUYECKOIrO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHLUEHTPALMU BEIIECTB, YIaCTBYIOUIUX B peakuuu. [IpuHumn
Jle Hlatense. @enepanpHas padboyas mporpaMmma

DnexTponuTHueckas aucconnanusa. CuiabHble U ciaadbie 3MeKTpoauThl. CTeneHb JUCCOLUaIlUU.
HNonnoe mnpowusBenenue Boapl. Cpena BOJHBIX pPAaCTBOPOB: KHUCIOTHAs, HEUTpaibHas, LIEIOYHAs.
Bonmopomueiii  mokazarens (pH) pacrtBopa. I'maponus coneit. Peakumm wnoHHOTO OOMeEHa.
OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakuu. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
[Ipomeccel OKHMCIIEHHS M BOCCTAHOBJICHHS. BakHeilllne OKHCIUTEIM W BOCCTAaHOBUTENH. Mertox
AIIEKTPOHHOTO OanaHca. DIEKTPOIU3 PaCTBOPOB U PACIIIIABOB BEIIECTB. DKCIIEPUMEHTAIBHbBIE METOIbI
W3y4YeHUs1 BEIIECTB M MX MpeBpalleHuid PasznokeHue mnepokcujaa BOJOpPOJa B NIPHUCYTCTBUH
KaTajau3aTopa, MOJENH KPHUCTAUIMYECKUX PEeIETOK, MPOBEIECHUE peakiuil HOHHOTO O0OMeHa,
oTIpeJieNieHUue CPeIbl PaCTBOPOB C IOMOIIBIO HHIMKATOPOB, U3YUEHUE BIUSHUS PAa3TUYHBIX (HAaKTOPOB
Ha CKOPOCTh XUMHUUYECKOU PEAKLIUH U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

Heopranunueckast xumust



ITonoxxenne HemerainoB B [lepuoauueckoit cucteme XuMudeckux 3neMenToB .M. Menneneesa
U 0COOEHHOCTH CTPOCHHS UX aTOMOB. DPU3HMYECKHE CBOWCTBA HEMETAIOB. AJIOTPOIUS HEMETAIIJIOB
(Ha mpumepe Kucaopoa, cepsl, hocdopa u yriaepomaa).

Bogmopoxn. Ilonmydenue, ¢Qusnueckre W XUMHYECKHE CBOMCTBA: pPEAKUUU C METAUIaMU |
HEMETAJUIaMH, BOCCTAaHOBUTENbHbIE CBOMCTBA. ['mapuael. TomimBHblE »3ynemeHTHl. ['anoreHsl.
HaxoxaeHue B mpupo/ie, CocoObl MOTy4YeHHs, (PU3MUecKre U XUMUYECKUE CBOMCTBA.

l"anorenoBoAOpPOABI. Baxneimue KHUCJIOPOACOACPKAILINE COCAUHEHHS]  TAJIOrEHOB.
JlabopaTopHble U MPOMBIILIEHHBIE CIOCOOBI MOJy4YeHHs TajoreHoB. [IpuMeHeHHne TalloTeHOB M UX
coemuaenuit. Kucnopon, o3on. JlabopatopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJTYYSHUST KUCIOPOa.
dusnyecKrue 1 XMMUUECKHE CBOMCTBA U IPUMEHEHHE KUCTIOopoaa 1 030Ha. OKCHJIBI M IEPOKCHIBI.

Cepa. Haxoxxnenue B mpupoje, CrocoObl MOTYYCHHS, (PU3NICCKHE U XUMHUYECKUE CBOMCTBA.
CepoBogopoa, cynbpuabl. Oxcua cepri(1V), oxcun cepoi(VI). CepHucras u cepHast KUCIOTHI U UX
com. OCOOEHHOCTH CBOMCTB CEpHOI KUCIOTHL. [IpuMeHenune cepsl 1 €€ CoeTMHEHHIA.

Azor. HaxoxneHue B mpupoje, crnocoObl Mody4yeHus, (U3NuecKue U XMMHYECKHE CBOWCTBA.
Ammuak, HUTpuIbl. OKCUIBI a30Ta. A30THUCTas M a30THASI KUCJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB
a30THOM KHUCHOTHL. [IpMeHeHne a30Ta U ero coequHeHU. A30THbIE yI0OpEeHMUSL.

®docdop. HaxoxaeHue B mpupojie, CocoObl MoTydeHus, GU3NUECKIE U XMMUYECKHUE CBOMCTBA.
®ochuast u pochun. Oxcuapl pocdopa, dochoprHas kucimora u e€ conu. MeradochopHas u
nupodocopHas kuciotel, ¢pochopuctas u pochopHoBaTHcTas Kuciaotel. [Ipumenenue docdopa u
ero coequHenuit. @ochopusie ynodbpenus. OenepanbHas padboyas nmporpa

VYrieposa, HaXOXKJAeHUE B TIPUPOJE. AUIOTpOomHbIe MOauduKanuu. OU3ndecKkue U XUMHIECKIE
CBOMCTBA MIPOCTHIX BEIIECTB, 0Opa3zoBaHHbIX yrieponoMm. Oxcup yraepona(ll), oxcun yraepoma(IV),
yrojibHass KHCIIOTa W €€ coiu. AKTUBHPOBAHHBIA yrojib, ancopouus. Dymnepensl, rpadeH,
yraepoaHble HaHOTPYOKU. IIpriMeHeHHe MNpOCThIX BEUIECTB, OOpa30BaHHBIX YIJIEPOJIOM, U €ro
COEIMHEHU M.

Kpemuuii. Haxoxnenue B mpupojie, cnocoObl nmoaydeHus, (pu3nueckue 1 XMMHYECKrue CBOMCTBA.
Oxkcun kpemuusa(IV), kpeMHHEBass KHCIIOTa, CHIMKATHL. [IpuMEeHEHHE KPEeMHUS M €r0 COCAMHCHHIA.
Crekiio, ero noxy4eHue, BUIAbl CTEKIIA.

[Tonoxxenne metamnoB B Ilepuoamueckold cucteMe XUMHUYECKHX 3eMeHTOB. OcoOeHHOCTH
CTpOEHHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METaUIOB. PacmpocTpaHeHue XUMUYECKHX AJIEMEHTOB-
METaJUIOB B 3¢MHOM Kope. O0mue pusnyeckrue cBoHCTBa MeTa/IOB. [[puMeHeHrne MeTalljioB B OBITY U
TexHuke. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUNM PsJl HanpspKeHW MetamnoB. OOmue crocoObl
MOJIYYEHUSI METAJUIOB: TUAPOMETAJULYprus, MUPOMETAUIyprus, sjaekrpoMmeramutyprus. Ilonsrtue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mrast xapaktepuctrka MmeTawioB [A-rpynmel  I[lepuoanyeckoid CHUCTEMBI  XUMHUYECKHUX
aneMeHTOB. HaTtpuil u kanuii: mosydyeHue, ¢uU3MUECKUE W XHUMHYECKHE CBOWCTBA, MPUMEHEHHE
MPOCTBIX BELIECTB U UX COCAUHEHUH.

Ob6mrast xapakrtepuctuka wMeTawioB IIA-rpynmel  Ileprogudeckoit CHCTEMBl XHMHYECKHX
AJIEMEHTOB. MarHuii W Kajbluil: moiydeHue, GU3NYEeCKue M XUMHYECKHE CBOMCTBa, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnoMUHMI: TIONMy4deHHe, (GU3NYECKUE U XUMUYECKHE CBOICTBa, MNPUMEHEHHE ITPOCTOrO
BEIIECTBA M €ro coeAuHeHUH. AmQoTepHbIe CBOICTBA OKCHIAa M THAPOKCUAA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHHSL.

OO0mas xapakTepucTuka MeTaisioB nmo6ouynsix noarpynn (b-rpynmn) Ilepuoanyeckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB.

®dusnueckue U XMUMHUYECKHME CBOICTBA Xpoma M ero coeauHeHud. OKCUIbl U TUIPOKCUABI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomMaTel M JUXpOMATHI, WX OKHUCIHUTEIbHBIE CBOWCTBA.
[lonyyenne u mnpumeHeHue xpoma. Pu3znueckMe M XUMUYECKHE CBOICTBA MapraHiia MU €ro
coenuHeHuil. Baxxueimue coequnenust mapranna(ll), mapranma(IV), mapranna(VI) u mapranma(VII).
[lepmaHranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3nyuecKre U XMMUUYECKHE CBOMCTBA )Kelle3a U ero coenHeHnil. OKCUIbl, TUAPOKCUIBI U COJH
xene3a(ll) u xemeza(Ill). I[lomyuyeHue u mnpuMeHEHHE >Kele3a W ero criaaBoB. Dusmueckue u
XUMHUUYECKUE CBOMCTBA MEU U €€ coequHeHn . [loydenue u npumMeHeHne Meau U €€ COeIMHEHU .



[unk: mosryyenue, (GU3MYECKHe U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCUA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[ppuMeHeHne IMHKa U €ro COeIMHEHU.

DKcIepUMEHTAJIbHBIE METObI U3YUEHUS BELIECTB U UX IIPEBPALLIEHUI

N3ydenne oOpas3loB HEMETaIOB, TOpeHHE cepbl, (ocdopa, keneza, MarHust B KHCIOPOJIE,
U3Yy4YEeHHE KOJUIEKIMH «MeTaibl U CIUIaBbl», B3aMMOJEHCTBUE WLIEIIOYHBIX U ILEJIOYHO3EMENIBHBIX
METaJJIOB C BOJIOM (BO3MOKHO MCII0JIb30BaHUE BUAECOMATEPUAIIOB), B3aUMOJEHCTBIE IMHKA U XKeje3a
C pacTBOpaMU KHCJIOT M LIEJIOYEH, KaUECTBEHHbIE PEAaKLMHU HAa HEOPraHWYECKHE aHUOHbI, KaTHOH
BOJIOPOJIa ¥ KAaTHOHBI METAJUIOB, B3aUMOJICHCTBUE T'MAPOKCHIOB AIIOMHHUS U LIMHKA C pacTBOpaMu
KHUCIIOT W ILEJOYEH, pellleHHe SKCIEPUMEHTANbHBIX 3afad mo Temam «lamorens», «Cepa u €€
coequHEHUs», «A30T U (ochop u ux coenuHeHH», «METAUIBI TIABHBIX HOATPYHI», «MeTasl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb

Ponb xumun B o6ecrieueHuu yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA.

[ToHsiTHE O HAy4YHBIX METOJax MO3HAHMSI U METOJI0JIOTMH Hay4dyHOro uccienoBaHus. Haydnbie
MPUHIMIBI OPraHU3allMd XUMHYECKOro Mpou3BOACTBA. [IpoMbINUIEHHBIE CHOCOOBI MMOJIy4YEHUS
BOKHEHIIMX BellecTB (Ha MpuUMepe IMPOU3BOJCTBA aMMHAaKa, CEPHOM KHUCIIOThHl, METaHOJa).
[TpombIineHHBIE CIOCOOBI TOMYYEHUSI METAIUIOB U CTUIABOB. XUMHUUYECKOE 3arpsi3HEHHE OKPYKaroIen
cpenbl u ero nocienctsus. [Ipodrema nepepaboTKu 0TXO0B M TOOOYHBIX MPOIYKTOB.

Ponp xumuu B oOecniedyeHuu sHeprerudeckoil OezomacHOCTU. [IpHHIMIBI «3€NEHON XUMMM.
XuMus u 3710poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia MCMoNIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB. Poib XUMUM B pa3BUTUU MEIUIIMHBI.

XUMHUs THUIIM: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBble a00aBku. Poib xumuu B obecrieueHUH
nuuieBoit 6ezonacHocT. KocMernueckue u nappromMepHbie CpecTBa.

boitoBas xumuda. IlpaBmia 6e30macHOr0 MCHONB30BAaHUS IMpernaparoB OBITOBOM XHWMHUU B
MTOBCETHEBHON XU3HU. XUMHUS B CTPOUTENIbCTBE: Ba)KHEHIIME CTPOMUTEIbHBbIE MaTepHalbl (LIEMEHT,
O0eToH). XuMHUs B CEIbCKOM X03siicTBe. OpraHnveckre U MUHEpaibHble ynoopenus. CoBpeMEeHHbBIC
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, Kepamuka. Marepuansl Iid 3JIEKTPOHUKH.
Hanorexnosorum.

Pacuérhrle 3amaun

Pacuérbl: Macchl BelecTBa Wik 00bEMa Ia30B 10 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MAacce UITH
00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00bEMa, KOJWYECTBA BEIECTBA)
MPOJIYKTOB peaKklru, €CIU OJJHO U3 BEUIECTB UMEET MpUMeCcH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKLHH, €CIIM OJHO U3 BEIIECTB JIaHO B BUJE PAacTBOpa C ONMPEAEIEHHON MacCOBOM N0l
pPacTBOPEHHOrO BEIIECTBA, MACCOBOM J0OJM U MOJISIPHOM KOHUEHTpAlMU BEIECTBA B pacTBOPE, AO0JU
BBIX0/1a ITPOJIYKTA PEAKLUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Ponp xumum B oOecreyeHHH SKOJIOTHYECKOM, SHEPreTHYecKOW W MHILEeBOH 0e30MacHOCTH,
pa3BuTuu MeauuuHbL. [IoHATHE 0 HAYYHBIX METOAAX TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOIIMX HAYYHBIX NPUHIUINAX MPOMBIIIJICHHOTO TOJYYEHHUS Ba)KHEHUIINX
BEILIECTB.

UenoBek B MHpE BEIIECTB U MaTEpPHAIOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE ~MaTepHUalibl, KpPACKH, CTEKJIO, KepaMuKa, MaTepuasibl Il 3JIEKTPOHHUKH,
HaHOMAaTepHAaJIbl, OPraHU4YEeCKHE U MUHEPATIbHbIC yI0OpEHUSI.

XUMHS U 30POBbE YEJIOBEKA: MpaBUJIa UCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparoB, MpaBUiIa
0€30MMacHOTO UCIOIb30BaHUS MPEnapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

Peanuzanus MeXIpeaIMETHBIX CBs3ed NpU M3ydeHHUH oOIied u HeopraHuyeckod xumuu B 11
KJIacce OCYILECTBIIAETCS Yepe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MIOHATHM, SBISAIOLIUXCSA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO11re ecTecTBEHHO-HAy4HbIe MOHATHS: HaydHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHs, aHau3,
CHHTE3, KJacCU(UKalus, NepUOTUUHOCT, HAOMI0/ICHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE,
SIBJICHHUE.

@dusnka: Marepus, BSHEprus, Macca, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
palMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKUi YpOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PM3NUECKUE BEJIMYMHBI U €IMHUIIBI UX U3MEPEHHSI, CKOPOCTb.



buonorus: kinerka, opraHusm, dKOcUcTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI,
0oOMEeH BelIecTB B OpraHu3Me.

['eorpacdusi: MuUHEpasIbl, FOPHBIC TIOPOJIBL, TOJIC3HBIC UCKOTIAEMBIE, TOTLTHUBO, PECYPCHI.

TexHonorus: XuMHUYeCcKas MNPOMBIIIJIICHHOCTb, MCTAJLIIYyprus, IMPOU3BOACTBO CTPOHUTCIBHBIX
MaTepHaNIOB, CEIbCKOXO3SHCTBEHHOE TIPOU3BO/ICTBO, ITHIIIEBAsi IPOMBIIICHHOCTD, (papMalieBTHIecKast
IMPOMBIINIJICHHOCTb, MNPOU3BOJACTBO KOCMCTHUUYCCKHUX IMPCIIapaTOB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTCprajloB, SJICKTPOHHAA NPOMBINIJICHHOCTD, HAHOTCXHOJIOT'UH.



TemMarnyeckoe JIaHUPOBaHUe
ba3oBrlii ypoBeHb

10 kaacc
Ne Pasieany/TeMbl KosaunuyectBo DJIeKTPOHHBIe (HH(poBbIE) I[eﬂTe.TinOCTb YUHTEJIs
n/n 4acoB o0pa3oBaTe/ibHbIe pecypchl ¢ y4eToM padoyeii MPorpaMMbl BOCIIUTAHUSA
TeopeTnyeckre OCHOBbI OpraHU4eCcKOH XUMHUH 34
1 IIpenmer oprannvyeckoil XMMHUH. 3 Bbubnuorexa LIOK Bocnuranne co3HaTenbHON AUCIUIUIHHGI (TI0KA3aTh BAKHOCTh
Teopust XUMUYECKOTO CTPOCHUS https://myschool.edu.ru y4e0HO-TI03HABATENILHOM JICITEIBHOCTH, YICOHOU U TPYITOBOU
OPTaHUYECKUX COCAMHECHUMN 006112aK0 3HAHUIA JUCITUTIAHBI)
A.M. Byrieposa https:/school.oblakoz.ru/materials/495725
YrneBonoponsl 134
2 IIpenenbHbIE YIiIeBOAOPOABI — 2 bubmmotexa [IOK IIpuBnedyenne BHUMaHHSI IIKOIbHUKOB K HEHHOCTHOMY aCIIEKTY
AJTKaHbI https://myschool.edu.ru U3y4aeMbIX SIBJICHHUN, THUITUMPOBAHUE 00CYKICHUIA,
061aK0 3HAHMIH BBICKa3bIBaHUS CBOETO MHEHHUS U €ro 000CHOBaHHUE
https://school.oblakoz.ru/materials/495725
3 | HenpenenbHble yrieBOIOPOIBI: 6 bubmuoreka 1IOK Opraam3ars padboTsl 00yJaIONUXCs ¢ COMMATBHO-3HATIMMON
AJIKEHBI, aJIKANEHBI, aJIKHHBI https://myschool.edu.ru nHbopMaIMeil uepe3 00CYKIEHNE U BHICKA3bIBAHHUS
0671aK0 3HAHUIH COOCTBEHHOTO MHEHUS
https://school.oblakoz.ru/materials/495725
4 | ApoMmartmdeckue 2 bubmuoreka 1IOK ®DopMHUPOBaHKE U PA3BUTHE OIICHOYHBIX YMEHHUH (pa3paboTka u
YTJIEBOZOPOJIbI https://myschool.edu.ru IPHUHATHE KPUTEPHEB OLIEHUBAHMS, OIIEHUBAHKE T10 KPUTEPHSIM,
O671aK0 3HAHUIA B3aMMOITIPOBEPKA, CAMOOIIEHWBAHNWE H T.I.)
https://school.oblakoz.ru/materials/495725
5 | IIpuponHbIe HCTOYHUKH 3 bubmuoreka [IOK CtuMynrpoBaHUe TO3HABATEIHHON MOTHBAIIIH 00yJIarOIINXCS
YIJIEBOZAOPOIOB M UX https://myschool.edu.ru yepe3 MpUMEHEHNE MHTEPAKTUBHEIX (hOpM pabOTHI
nepepaboTKa O06irako 3HaHUH
https://school.oblakoz.ru/materials/495725
Kucnopozaconep:xamue opranndeckne coequaeHus 134
6 | CouprsL 3 bubmmoreka [{OK Opranu3zarus paboThl 00YJaIOINXCS C COMMATEHO-3HATUMOM
denon https://myschool.edu.ru uHpopmarueit yepe3 00CyKICHNE U BBICKA3bIBAHHS
O0nako 3HaHuU COOCTBEHHOI'O MHEHHSL.
https://school.oblakoz.ru/materials/495725 | ®opMHpOBaHKE y 00Y4aIOIIMXCs KyIbTYpbI 3/[0DOBOTO U
Oe3omacHOro oOpasa KU3HU
7 Anpnerunsl. KapooHOBEIE 7 bubmmorexa [{OK CtuMynupoBaHUe MTO3HABATEIHLHON MOTHBAIIMH 00yYarOIINXCS
KHACIOTHI. CIOXHBIE 3(UPHI https://myschool.edu.ru yepe3 NPUMEHEHNE HHTEPAKTUBHBIX ()OpM pabOThI.
O671aK0 3HAHMIA BripaboTka TMYHOCTHOTO OTHOIICHUS K COOBITHSM, SBICHUSM,
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JMIaM, aKIIEHTHPOBaHUE BHUMaHHsI 00y4YaroIuXcs Ha
HPaBCTBEHHBIX ITpobieMax.

YraeBoasl

Bbubnuoreka LIOK
https://myschool.edu.ru

O01ako 3HaHUU
https://school.oblakoz.ru/materials/495725

CtuMynrpoBaHUe NTO3HABATEILHOW MOTUBAIIUHN O0YYarOIIHXCS
Yyepe3 MPUMEHEHNE HHTEPAKTUBHBIX (OpPM pabOThI

A3oTcozepIKaIe OpraHnuecKue COeTMHEHUs 39

9 AMUHBI. AMUHOKHCIIOTHI. 3 bubnuoreka [IOK DopMUPOBAHKE U PA3BUTHE OIICHOYHBIX YMEHUH (pa3paboTka u

Benku https://myschool.edu.ru NPUHSTHE KPUTEPHEB OIICHUBAHHUS, OLICHUBAHHE TI0 KPUTEPHSIM,
0671aK0 3HAHUI B3aMMOITPOBEPKA, CAMOOIICHUBAHUE H T.]I.)
https://school.oblakoz.ru/materials/495725

BricokomonekynsipHble COeTMHEHUS 24

10 | [Mnacrmaccer. Kayaykw. 2 bubmmotexa [IOK IIpuBnedyenne BHUMaHHSI IIKOIbHUKOB K HEHHOCTHOMY aCIIEKTY
Bosokna https://myschool.edu.ru U3y4aeMbIX SIBJICHHUN, THUITUMPOBAHUE 00CYKICHUIA,

O671aK0 3HAHUIH BBICKa3bIBaHHUSI CBOETO MHEHHS M €T0 00OCHOBaHHE
https://school.oblakoz.ru/materials/495725

OO01ee KOIUYIECTBO YacOB MO 34

porpaMme

11 kaacce
Ne ni/m [T — KouaunyvecTBo DyekTpoHHBIE (LM(POBHIE) I[eﬂTe.]'{LHOCTL YYUTEA
4acos o0pa3oBaTe/ibHbIe pecypchl ¢ yueToM padoueli NporpaMMbl BOCIUTAHUS
Teopernueckre ocHOBEI XuMuH (131)

1 | Crpoenue aTOMOB. 3 bubmmoreka [IOK Bocnmranue co3HaTeNbHON JUCITUIUINHBI (TT0KA3aTh BAKHOCTh
IMeprommueckuii 3aKOH U https://myschool.edu.ru y4eOHO-ITO3HABATEIBHON JCSITEILHOCTH, YI€OHON U TPYIOBOM
[lepnoanueckas cucrema 00671aK0 3HAHUH JUCLUTUINHBI)

XMUMHYECKUX HJIEMEHTOB https://school.oblakoz.ru/materials/495725 |lIpuBiedenne BHUMaHKs IKOJBHUKOB K IIEHHOCTHOMY aCIEKTY

.. MenaeneeBa M3ydaeMbIX SIBJICHUH, HHUIUUPOBaHNE O0CYKIACHUH,

BBICKa3bIBaHHS CBOETO MHEHHUS U €ro 000CHOBaHNE
2 | CrpoeHnue BemiecTBa. 4 bubmmoreka [JOK CtuMynupoBaHUe MTO3HABATEIHHON MOTHBAIIIH O0yJarOIINXCS
MHoroo0paswe BeecTs https://myschool.edu.ru 4yepe3 IpUMEHEHUE HHTEPAKTUBHBIX (hOpM paboThI
O6nako 3HaHHHA
https://school.oblakoz.ru/materials/495725
3 | XuMHYecKue peakuuu 6 Bubmuoreka LHJOK ®dopmMHUpoBaHUE U PA3BUTHE OLIEHOUHBIX YMEHHH (pa3paboTka 1
https://myschool.edu.ru NPUHSATHE KPUTEPUEB OLIEHUBAHNS, OLICHUBAHUE 110 KPUTEPUSIM,
0671aK0 3HaHUI B3aMMOIIPOBEPKa, CaMOOLICHUBAHUE U T.]I.)
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Heoprannueckas xumus (174)

2 | Meramibl 6 Bubmuoreka [JOK IIpuBneyenne BHUMAaHUS NIKOJIBHUKOB K LIEHHOCTHOMY aCIIEKTy
https://myschool.edu.ru U3y4aeMbIX sIBJICHUN, THUIIUMPOBAHUE 00CYKICHUIA,
0671aK0 3HAHUIT BBICKa3bIBaHUSI CBOETO MHEHUS M €T0 000CHOBaHHE
https://school.oblakoz.ru/materials/495725

3 |Hemeramis 9 Bubmuoreka [JOK Opranun3zaius paboTsl 00yUYaIOIIUXCS ¢ COUALHO-3HAYMMON
https://myschool.edu.ru nHpopMarueil uepe3 00CYyKIEHNE U BHICKA3bIBAHMS COOCTBEHHOTO
O6:1ako 3HaHUH MHEHUS
https://school.oblakoz.ru/materials/495725

4 | CBs3b HEOPTAHUYECKUX H 2 Bbubnuoreka LIOK ®DopMUPOBAHKE U PA3BUTHE OIICHOYHBIX YMEHUH (pa3paboTka u

OpPraHnvYCCKNX BECIICCTB

https://myschool.edu.ru

O01ako 3HaHui
https://school.oblakoz.ru/materials/495725

MIPUHATUE KPUTEPUEB OLICHUBAHUS, OLICHUBAHUE 110 KPUTEPUSIM,
B3aUMOIIPOBEPKa, CaMOOLIEHUBAHUE U T.11.)

XuMUS 1 KU3HB (449)

5 XUMUS ¥ )KU3HD 4

bu6nuoreka [JOK
https://myschool.edu.ru

O01ako 3HaHUi
https://school.oblakoz.ru/materials/495725

Opraam3aris padboTsl 00y4JaroNUXCs ¢ COMNATBHO-3HATHMMON
uHpopMaruel yepe3 00CyKIeHIE U BICKa3bIBAHHS COOCTBEHHOTO
MHEHUSI.

®dopmupoBaHue y 00y9IaroNUXCs KYJIETYPBI 30POBOTO H
Oe3omacHoro oOpasa KU3HU

OO01ee KOTMIECTBO YacOB MO 34

porpamMmMe
TemaTu4eckoe MIIAHUPOBaAHME
Yruy01éHHbIH YPOBEHD
10 k1ace

KosmmuecTBo DJleKTpOHHbIE (LM (PPOBLIE) JesiTeIbHOCTH YUHTEJIS
Ne n/mn Paznensl/TeMmbl .
4acoB oOpa3oBaTeIbHbIE PecypChl ¢ y4eToM padoyeii mporpaMMbl BOCTUTAHUSA

Paszen 1. Teoperndeckre OCHOBBI OPraHUYECKON XUMHUH (8 )

1.1 |Ilpeamer opraHUYECKOMH 8
XUMUH. Teopust XUMUYECKOro
CTPOEHUSI OPraHMYECKHX

coequHeHuii A.M. bytieposa

bubmuoreka LIOK
https://myschool.edu.ru

O01ako 3HaHUI
https://school.oblakoz.ru/materials/495725

BocnuTanue co3HaTeNbHON TUCHUILIMHEI (II0Ka3aTh BaKHOCTh
y4eOHO-TT03HABATENBHON JICATENbHOCTH, yU4eOHON U TPYIOBOH
JIACITUTIIINHBI )
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Paznen 2. Yrineromopomsr (35 1)

2.1 |IIpenenbHbIe YTrIeBOIOPOIBI — 5 bubmuoreka [JOK [IpuBnedeHue BHUMaHUS MIKOJTLHUKOB K ICHHOCTHOMY aCIEKTY
QJIKaHBI, IIUKIIOATKAHBI https://myschool.edu.ru U3y4aeMbIX SBJICHUH, HHUIIMMPOBaHUE OOCYKICHUH,
006112aK0 3HAHUIA BBICKa3bIBaHUS CBOCTO MHEHHUS U €r0 000CHOBaHUE
https://school.oblakoz.ru/materials/495725
2.2 |HenpeaenbHbIe yriIeBOAOPOIbIL: 14 bubnuoreka I[IOK Opranu3aius padoThl 00YYaIOIIUXCS C COLMATbHO-3HAYUMOM
QJIKEHBI, aJTKAJANCHBI, aTKHHBI https://myschool.edu.ru uHpopMaImel yepe3 00CYKAEHNE U BHICKA3bIBAHHS
061aK0 3HAHHIL CcOOCTBEHHOTO MHEHHS
https://school.oblakoz.ru/materials/495725
2.3 | Apomaruueckue 8 bubnuoreka [IOK DopMUPOBAHNE U PA3BUTHE OIICHOYHBIX YMEHUH (pa3paboTka
VYriaeBomopos! (apeHs) https://myschool.edu.ru 1 TIPUHATHE KPUTEPUEB OIEHUBAHUS, OIEHUBAHHE TI0
O0671aK0 3HAHMIA KPUTEPHUSIM, B3aUMOITPOBEPKA, CAMOOIICHUBAHUE U T.11.)
https://school.oblakoz.ru/materials/495725
2.4 |I[IpupoaHbie HCTOYHUKH 4 bubmuoreka [IOK CTtuMynupoBaHe MO3HABATEIHPHON MOTUBAITMH O0YIAFOIIIIXCS
YIJIEBOZOPOJIOB M UX https://myschool.edu.ru 4yepe3 NPUMEHEHUE HHTEPAKTUBHBIX (POPM PabOThI
nepepaborka Ob6nako 3HaHHHA
https://school.oblakoz.ru/materials/495725
2.5 |T'amoreHnpou3BOAHbBIC 4 bubmuoreka [IOK Opraam3aris padboTsl 00yJIaIONUXCs ¢ COMMATBHO-3HATHMMON
YIJIEBOIOPOIOB https://myschool.edu.ru uHpopMaImeil uepe3 00CyKIEHNE U BLICKA3HIBAHUS

O01ako 3HaHUI
https://school.oblakoz.ru/materials/495725

COOCTBEHHOTO MHEHHSI.
CTuMyarpoBaHUE TTO3HABATEILHON MOTHBAIIUH O0YYaIOIINXCS
yepe3 IPUMEHEHHE HHTEPAKTUBHEBIX (POPM pabOoThI

Paznen 3. Kucnoponcoaepskamiiue opranndeckue coeanaeHus (414)

3.1 | Cuouptsl 11 bubmuoreka [IOK Opranu3zamus paboTsl 00YJaIONINXCS C COIMATEHO-3HATUMOM
denon https://myschool.edu.ru uHpopmarueit yepe3 00CyKIeHUE U BbICKa3bIBAHHSI
O61aK0 3HAHUI COOCTBEHHOI'O MHEHHSI.
https://school.oblakoz.ru/materials/495725 | PopmupoBanue y 00ydarolmxcst KyIbTypbl 310pOBOrO 1
Oe3omacHOro 00pasa KU3HU
3.2 |KapOoHunpHbie 21 bubmmoreka [JOK CtuMynupoBaHUe MTO3HABATEIHHON MOTHBAIIIH O0yJarOIINXCS
COCTHHEHHUS: https://myschool.edu.ru 4yepe3 NpUMEHEHHE HHTEPAKTUBHBIX (hOpM pabOThI.
QJIbJICTU/IbI U KETOHBI. O6J1aK0 3HAHUIL BrIpaboTKa JIMYHOCTHOTO OTHOLIEHHS K COOBITHSM, SBJICHUSM,
KapOoHOBBIE KUCITOTHI. https://school.oblakoz.ru/materials/495725 |JIMI[aM, aKIleHTHPOBAHUE BHUMaHHs 00y4aroIIUXCsl Ha
Cnoxuble 3¢pupsL HPaBCTBEHHBIX IIPOOIEMax.
Kupset
3.3 | YrueBoasl 9 Bbu6nuoreka [JOK CruMynupoBaHUe MMO3HABATEIHLHON MOTHBAIIMH 00yYarOIIUXCs
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https://myschool.edu.ru

O0s1ako 3HaHUH
https://school.oblakoz.ru/materials/495725

Yyepe3 MPUMEHEHNE HHTEPAKTUBHBIX ()OpPM paboThI

Paznen 4. Azorconepxaiue opranuueckue coeanuenusi(12 1)

4.1

AMUHBI. AMUHOKHCIOTEL.
benkn

12

Bbubnuoreka LIOK
https://myschool.edu.ru

O0J1aKko 3HaHUU
https://school.oblakoz.ru/materials/495725

®dopMHUpOBaHUE U Pa3BUTHE OLIEHOUHBIX YMEHHH (pa3paboTka
Y TIPUHATHE KPUTEPUEB OLIEHUBAHUS, OLICHUBAHUE 110
KpUTEPHSIM, B3aUMOIIPOBEPKa, CAMOOIIEHUBAHUE U T.11.)

Pasnen 5. Bricokomonekynsipable coeauHeHus (6 1)

5.1 | BeicokomoneKymsipHbIE 6 Bubmuoreka [JOK IIpuBneyeHrne BHUMAaHUS NIKOJIBHUKOB K [IEHHOCTHOMY aCIEKTy
COCTMHEHHUS https://myschool.edu.ru U3y4aeMbIX sIBJICHHI, MHUIIUUPOBAHUE 00CYKICHNUH,
0O0ako0 3HaHUU BBICKA3bIBAHUA CBOCIO MHCHHS U €TI0 060CHOBaHI/Ie
https://school.oblakoz.ru/materials/495725
OO11ee KOJIMYECTBO YacoB 110 102
nporpaMme
11 kaace (yriy0JéHHbIH YPOBEHb)
KosnuectBo DeKTpOHHbIE (1M (POBbIE esITeJIbHOCTh YUHTeJIsl
Ne n/mm Paznennl/TeMbl P (upp ) A . y
4acoB o0pa3oBaTe/IbHbIE pecypChl ¢ ydeToM padoueii mporpaMMbl BOCIIUTAHUSA
Paznen 1. Teopernueckne ocHOBEI XuMuH (39 1)

1.1 | Ctpoenue aTOMOB. 9 bubmuoreka LIOK Bocnmranue co3HaTeNbHON JUCITUTUINHBI (TT0Ka3aTh BAKHOCTH
[Meprommueckuii 3aK0OH U https://myschool.edu.ru y4eOHO-IT03HABATEIBHON JCSITEILHOCTH, YUeOHOH U TPYAOBOI
[Teprommueckas cucrema 06I1aK0 3HAHUIL JCIUTIINHBL)

XUMHYECKHX DJIEMEHTOB https://school.oblakoz.ru/materials/495725 |IlpuBneyeHne BHUMAaHMS MIKOJBbHUKOB K HEHHOCTHOMY

JA.W. Menneneesa ACIEKTY U3y9aeMBbIX SBJIEHUH, HHUIIMMPOBAHUE
00CyXIeHHH1, BHICKa3bIBAHUS CBOETO MHEHHUS U €TI0
000ocHOBaHME

1.2 |Crpoenue BemiecTsa. 11 bubmmoreka [JOK CtuMynupoBaHUe MTO3HABATEIHLHON MOTHBAIIIH O0yYarOIINXCS
MHoroo0paswe BerecTs https://myschool.edu.ru 4yepe3 NpUMEHEHUE HHTEPAKTUBHBIX (hOpM paboThI

O6nako 3HaHMHA
https://school.oblakoz.ru/materials/495725
1.3 | Xumuueckue peakuu 19 Bubmuoreka LHOK ®dopmMHpoBaHUE U PA3BUTHE OLIEHOUHBIX YMEHMH (pa3paboTKa 1

https://myschool.edu.ru
O01ako 3HaHUI

MMPUHATHUC KPUTCPUCB OLICHUBAaHNS, OLICHUBAHUE 110 KPUTCPUAM,
B3aUMOIIPOBCPKA, CaMOOLICHNBAHUEC U T.,Z[.)
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Paznen 2. Heopranuueckas xumust (54 1)

2.1 |Hemerams 31 Bubmuoreka [JOK [IpuBneyeHre BHUMaHUs IKOIHHUKOB K IIEHHOCTHOMY aCIeKTy
https://myschool.edu.ru U3y4aeMbIX SIBICHUN, THUIIUUPOBAHUE O0CYKICHUH,
O06J1aKo 3HAHUI BBICKa3bIBaHUS CBOCTO MHEHUS U €r0 000CHOBaHUE
https://school.oblakoz.ru/materials/495725
2.2 |Meramst 23 bubmmorexa [JOK Opranusamust paboTs! 00yJaroMmuXCst ¢ COUATbHO-3HAYMMOMN
https://myschool.edu.ru uHpopmarmei yepe3 00CykKIeHNE U BHICKa3bIBaHHSI COOCTBEHHOTO
O6:1ako 3HaHUH MHCHUS
https://school.oblakoz.ru/materials/495725
Paznen 3. Xumus u xu3np (9 1)
3.1 |Meronsl MO3HAHUS B XMMHUH. 9 bubmmotexa [IOK Opranu3zamus paboTbl 00YJaONNXCS C COIMATEHO-3HATNMOM
XUMUS ¥ )KU3HD https://myschool.edu.ru uHpopMalre uepe3 o0CY)KICHUE U BHICKa3bIBAHUS COOCTBEHHOIO
Ob6nako 3HaHHH MHEHHS.
https://school.oblakoz.ru/materials/495725 | PopMHpOBAHIE y 00YHAIOIIMXCS KyIbTYPBI 3/[0POBOTO U
Oe3omacHoro oOpasa KU3HU
OO01ee KOIUYIECTBO YaCOB MO 102

porpaMme
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