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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpeIHET0 00IIero o0pa3oBaHus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuU B
Poccuiickoit ®denepanun», TpeOOBAHUM K pe3yJibTaTaM OCBOCHUSA (eaepanbHOM
oOpa3oBarenbHON mporpaMMmbl cpenHero o6bmero obpazoBanus (POIT COO),
MpeACTaBICHHBIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpenogaBaHus Y4eOHOTO MpeaMeTra «XHMHUS» B
oOpasoBarenbHbIX opranmzanusx Poccuiickoin ®enepanuu, pean3yrOMIMX
OCHOBHBIE 00pa30BaTENIbHBIC MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEeHHN «CTpareruu
pa3BuTusa BocnuTtaHud B Poccuiickoit @enepamuu Ha nepuon Ao 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TNOAXOJ0B K pa3pabOTKe MporpaMMbl MO XHUMHH, K ONPEICICHUIO
oO1melt cTparerud 00y4YeHusl, BOCIUTAHUSL U Pa3BUTUSI OOYUYaIOIIUXCS CPEACTBAMU
ydyeOHoro npenmMera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuenrtyansHbele nosiokeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
coliepKaHUs, PE3yJbTaTOB OOYYEHHS W TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MOJTy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeNbHON  OpraHu3alliy, SBJSETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEPIIAIONIMM OSTAllOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH IIEHHOCTH KAaCatOTCs TO3HAHUS
3aKOHOB MIPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhI UEJIOBEKA, a
TaKXe IKOJIOTUUECKH 000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3I0POBBIO U MPUPOTHOM
cpene. Peanusyercs xummuueckoe 00pa3zoBaHue 00y4aromUXcsi Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHusl CpeACTBAMU y4EOHOrO MpeaMera «XUMHs, COACPKaHUE U
MMOCTPOCHUE KOTOPOTO OMPEACIICHBI B IPOrpaMMe MO XMUMHUU C YUETOM crienupuku
HAyKH XUMHUHU, €€ 3HAUYECHUS B IIO3HAHUU TMPUPOABI U B MaTEpUaJIbHOW KU3HU
oOlIecTBa, a Takke € Y4€TOM OOMIMX ULeNel U MPUHIMIIOB, XapaKTEPHU3YHOUIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHero olriero odpazoBanus B Poccuiickoi
denepanum.

XuMUsL Kak dJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyl pojb B
COBPEMEHHOW NMBWJIM3AIMU, B CO3JJaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI.
Ona BHOCHUT CBO# BKJIaJ B (HOPMUPOBAHKE PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, B
CO3/IaHHUE IICJIOCTHOTO TMPEJICTABICHUS 00 OKpY)KalollleM MHUPE KaK O €IUHCTBE
MPUPOILI U YEIOBEKa, KOTOpoe (OPMHPYETCS B XUMHHM Ha OCHOBE MOHUMAHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTSIMU IPUMECHEHUSI.



TecHO B3aMMOIEUCTBYsI C IPYTMMM €CTECTBEHHBIMU HayKaMH, XUMHs CTajia
HEOTHEMJIEMOI YacTbI0 MUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHEM YCIIEITHOTO
Tpyda W JKU3HM KaXJIoro ujeHa obOmectBa. CoBpeMEHHas XHMMHS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlPaBJIiEHA Ha pPEIICHUE
rNI00aNbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHSI YEJIIOBEYECTBA — CBHIPbEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOIOTMUECKON 0€3011aCHOCTH U OXPaHBbI 30POBbSL.

B cooTrBercTBUM ¢ OOIIMMHU LEISIMU W TNPUHIUIAMH CPEIHETO OOIIEro
oOpazoBaHust cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHB
M3YYCHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0O UM JUIsl  BBIPAaOOTKHM  MHPOBO33PEHUYECKUX
OpHEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLIMYMA, IPOJOJIKCHMS
oOpa30BaHMsI B pa3JIUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisOmUMHA  OpeaMeTra «XUMHUSD» ABISIIOTCS  0a30Bble  KYpChl —
«Oprannyeckag xumus» U «OOmas W HEOpPraHW4YecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOI HayKH: CHUCTEMA
3HaHUU 10 HEOPTaHWYECKOM XMMHUHU (C BKIIFOUEHUEM 3HAHUU W3 OOIIed XUMUU) U
OpraHu4eckoil xumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBbI 3HAHMW NPHU U3y4YECHHH
npeaMeTa O00ecneYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHS] BCEro MHOI000pa3us
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHusi KypcoB — «Opranuueckass xumus» u «OOwmas u
HEOpraHuyeckass XUMHsS» CcHOPMUPOBAHA B IPOrpaMMe IO XUMHUHM HAa OCHOBE
CUCTEMHOTO TMOAXOJa K HW3YYEHUI0 Y4YeOHOro Marepuaia U 00yclOBJI€Ha
HMCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTUEM 3HAHUN HA ONIPENEIEHHBIX TEOPETUYECKHUX
YpOBHSX. Tak, B Kypce OpPraHMYECKOW XMMHUHU BEHIECTBA PACcCMaTpPUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOPHHM CTPOEHUS OPraHMYECKUX COCIWHEHHM, a TaKKe Ha
YPOBHE CTEPEOXUMUYECKHUX U 3JIEKTPOHHBIX MPEICTABICHUI O CTPOECHUU BELIECTB.
CBenenust 00 wu3y4yaeMbIX B Kypce BEUIECTBAaX JAIOTCA B Pa3BUTHM — OT
YIJIEBOJOPOAOB [0 CIOXXHBIX OHMOJOTMYECKHM aKTHBHBIX COEIMHEHUU. B Kypce
OpPraHUYECKOM XMMHHU MOIY4aroT pa3BUTHE cHOPMHUPOBAHHbBIE HA YPOBHE OCHOBHOIO
oOuiero oOpa3oBaHMsI MEpBOHAYaJIbHbIE MPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT HUX
CTPOEHMS, O XUMHUECKON PEAKIINY.

[log HOBBIM YIJIOM 3peHHMs B TMpeaMeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTcs M3Y4YEHHBIH Ha YpPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TEOPETUUECKH Marepual W (AKTOJIOTMUECKHE CBEJIEHUS O BeIIeCcTBaX M
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0Yy4YaloIUMCSl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOT0 3aKOHA C 00ILETEOPETHUECKUX U METOAO0JIOTHUECKUX TTO3HUIIMM,



ry0>ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUH HTOro 3akoHa — OT
000011aK01IIeH 10 0OBSICHSIONICH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX U MPUMEHEHUH, a TAKXKE O XMUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TonoJiHgeTcs B Kypcax 10 u 11 kitaccoB anemeHTamMu
COJICpKAaHMS, MUMEIOIIUMHU KYJIbTYPOJIOTUYECKUN W TNPUKIATHON Xapakrep. OTH
3HaHUS CIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBS3M XMUMHUHU C JPYTUMHU HayKamH,
PacKpBIBAIOT €€ pOJib B MO3HABATEIBHON U MPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JIACTU TEOPUH U
MPAKTUYECKUX MPUIOKEHUN XUMHH, MOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B
OOIIIECTBEHHO W JMYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBS3aHHBIX C XUMHUEH,
KPUTHUYECKU OCMBICTUBATh HH(MOPMAIIUIO U IPUMEHSTH €€ JJI ONOJTHEHUs 3HaHUM,
pelIeHUs] UHTEJUIEKTYaJIbHbBIX U SKCIEPUMEHTAIIbHBIX UCCIE0BATEIbCKUX 3a/1au. B
LIEJIOM COJiepKaHHue YydeOHOro mpeaMera «XUMHUsS» NAaHHOTO YPOBHS H3YUYEHUS
OPUEHTHUPOBAHO HA (POPMHUPOBAHUE Y OOYUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUisi TIOHMMaHus (GUIOCOMCKUX W, TaKMX KaK: MaTepuajbHOE €IUHCTBO
HEOPTraHUYECKOTO M OPraHUYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOAHBIX SIBIICHUH MyTEM SKCIIEPUMEHTA
U pEUICHUS TPOTHUBOPEUMM MEXKIy HOBBIMU (paKTaMU U TEOPETHUUECCKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PEIICHUU SKOJOTUYECKUX MpoOsieM, a
Tak)Ke MpoOJieM COEPEeKEHHSI IHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAIIOB.

B mnnane peimienuss 3agad  BOCIUTAHMS, Pa3BUTUA M COLMANM3AIUU
00yYaroIMXCsl MPUHITHIE MPOrPAMMON MO XUMHHM TMOJXOAbl K OMPEACICHUIO
colepKaHUsI W TOCTPOCHUSA TMpeaMeTa MpeayCMaTpuBalOT  (GOpMHpPOBaHUE
YHUBEPCAIBbHBIX YUEOHBIX JIEUCTBUM, UMEIONTUX 0a30BO€ 3HAYCHUE IS PA3TMUHbIX
BUJIOB JICSITEIIBHOCTH: peElIeHus npoOieM, TMOoucKa, aHaiauza W o0paboTKu
uHpopmanuu, HEOOXOIUMMBIX [JIsi TPHUOOPETEHHsS] OIbITa MPAKTHYECKOW U
UCCIIEOBATENIbCKON NIESITEIbHOCTH, 3aHUMAIOIIE Ba)XHOE MECTO B MO3HAHUH
XUMHUHU.

B mpaktuke mnpenomaBaHUS XMMHMM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHuUs, TaK U HA YPOBHE CPEIHETO OOIIero o0pa3oBaHusi, IpU ONpPEACICHUN
COZIepKaTeIbHOM XapaKTEPUCTUKU LieJied M3yYeHUs MpeaMeTa HampaBiI€HUEM
MEePBOCTENICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TpPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEeIbHOCTH 4YEJIOBEKAa U KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOANYECKOW TOYKM 3PEHUS TAKOW IOJAXOJ K ONPEIACIICHUIO LEJIEU HU3y4YCHUS
MpeaMeTa SIBJISIETCSA BIOJIHE ONPABIAHHBIM.



CornacHO JMaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMH HW3YYCHHUS TNpEaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

* (opmupoBaHMe CcHCTEeMBl XHMHYECKHX 3HAHUN KaK BaKHEHUIIEH
COCTAaBJIIOLIEH €CTECTBEHHO-HAYyYHOU KAPTHHBI MHpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBBbIC MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TCOPHUH XUMHH,
OCBOCHHE S$I3bIKa HAYKH, YCBOCHHE W IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

* (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEaKIIUi, HEOOXOIUMBIX JIJIsi MPUOOpPETEHUS YMEHHM
OpPUEHTUPOBATbCA B MHUPE BEUIECTB M XWMHYECKUX SIBJICHUN, HUMEIOIINX
MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HU;

* pPa3BUTHE YMEHUH U CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XMMHUYECKOTO JKCIIEPUMEHTa, COOJIOJEHUEM  IPaBHII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepskareibHasi XapakTEepUCTHKA 1eJIel U 3a/lay U3y4eHUs
peaMeTa B MPOrpaMMe 10 XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHCTEME CpeaHero ooOmero oOpasoBanus. CerogHs B
MIPETIOIABaHAH XUMHH B OOJIBINICH CTETICHU OTAAETCS MPEAOYTCHUE MPAKTHISCKON
KOMIIOHEHTE  COJep>KaHHud OOyYeHHs, OpPHUEHTUPOBAHHOM HA  MOJTOTOBKY
BBIITYCKHUKA 00Ie00pa30BaTebHON OpraHu3aliy, BIIAJICIONIETO HE Ha0opoM
3HaHWM, a (YHKIMOHAIHHOW TPaMOTHOCTHIO, TO €CTh CIOCOOAMH M YMEHHUSIMU
aKTUBHOTO TIOJyYCHUS 3HAHUWA ¥ IPUMEHEHUS UX B PEATbHOM KU3HU JJIST PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBsi3u ¢ 9TUM TIpH M3YUYEHUU MpeaMeTa « XUMHUSD JOMUHHUPYIOIIEe 3HaUYCHUE
MPUOOPETAIOT TAKKUE LIETTU U 33]]a4H, KaK:

amanTanus 0O0ydJaroIUXCs K YCIOBUSAM JUHAMHUYHO Pa3BHBAIOLIETOCS MHUPA,
dbopMHpOBaHWE  WHTCIUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJAHHYECTBY, CAMOCTOSTEILHOMY NPHHITHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYyaIUsX, CBI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYalOIIMXCS KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINM), WMCIONINX YHUBEPCAIbHOC 3HAYCHWE IS PAa3JIMYHBIX BHJIOB
NeSATEeILHOCTH: pelIeHus] mpo0yieM, MOUCKa, aHaianu3a U o0paboTKH WH(pOpPMAIIUH,
HEOOXOMMBIX JIJIs1 MPUOOPETEHUS OTBITA IEITEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHUM XWUMHH, a TaKXKe JJI OLECHKU C TO3MIMA DKOJOTUYECKOUN
0€30MacHOCTH XapaKTepa BIUSHUS BEIICCTB U XMMHUYECKUX MTPOIIECCOB HA OPTaHU3M



pa3BUTHUE T103HABATEJIbHBIX HHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHM 00YyUYaroIIMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE
3HAHUS 1I0 XUMHUU B COOTBETCTBHUH C KU3HECHHBIMHU MOTPEOHOCTSAMHM, UCIIOIB30BATh
COBpEeMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS MOMCKAa W aHaiIW3a Y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUK XUMHUYIECKOTO COJICP KAHMS;

dbopMUpPOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOIO M JIOTHYECKOTO
MBIIIUICHUS, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IIAHUPOBAHWHM M TPOBEICHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE y oOOyyarommxcs YyOeXJIEHHOCTM B  T'yMaHUCTHYECKOMN
HaIpPaBJICHHOCTH XWUMHH, €€ Ba)XHOHW pPOJIM B pEUIEHUU TIJI00abHBIX MPoOIeM
PAlMOHAJIBHOTO MPHUPOJIOIIOIL30BaHNS, TTOTIOJIHEHUSI YHEPTETUUECKUX PECYPCOB H
COXpaHEHHSI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpPEeXKHOIO
OTHOILIEHHUSI K MPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe MNPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TIOJYYCHHBIX 3HAHUW Ui TPUHATHUS TPAMOTHBIX pEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yueOGHOM muiaHe cpeaHero o061mero oOpa3oBaHUS MPEIMET «XUMUSD)
0a30BOr0 YpOBHSI BXOJHUT B COCTaB MpeAMETHOM 001acTu «ECTeCTBEHHO-HAYYHbIC
PEAMETHI».

OO111ee Ynciio 4acoB, OTBEIEHHBIX JJII U3YUCHHS] XMMUU, HA 0230BOM YPOBHE
cpeaHero oomero oopa3oBanus, coctaBisieT 68 yacos: B 10 kimacce - 34 gaca (1 gac
B Heeno), B 11 kiacce - 34 gaca (1 gac B Heenio).

Pabouas nporpamma o xumuu cpopMmupoBaHa ¢ yuetom Paboueii mporpamMmsl
Bocniutanus IIkosnbl.

Peanu3anust BOCOUTaTENbHOIO MOTEHIIMANA YPOKOB MPEyCMaTPUBAET:

* MaKCUMaJIbHO€  HCIOJb30BAHUE  BOCHUTATEIBHBIX  BO3MOXKHOCTEU
coJiepKaHus yueOHOTO TipeaMeTa st PopMHUPOBaHUS y 00YUAIOIIUXCS POCCUMCKUX
TPAAUIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX UM  COLMOKYJIBTYPHBIX  IIEHHOCTEH,
POCCUHCKOT0 MCTOPUYECKOTO CO3HAHMS Ha OCHOBE MCTOPUYECKOIO MPOCBEIICHUS;
moa00p COOTBETCTBYIOIIETO COJEPKAHUSI YPOKOB, 3a/JaHHM, BCIOMOTATEIbHBIX
MaTepHaioB, TPOOJIEMHBIX CUTYAIMH JIJIs1 00CY K ICHUIA;

* BKJIIOYEHHE B pabouyl0 MporpaMMmy MO XHMHUHU ILEJIEBBIX OPUEHTHUPOB
PEe3yJbTaTOB BOCIIUTAHUSI, X YUET B OMPEACICHUN BOCIIUTATEIBHBIX 3a7a4 YPOKOB,
3aHATUM;

* BKJIIOYCHHE B pabouyio TMporpaMMy TEMaTUKA B COOTBETCTBUH C
KaJICHIAPHBIM IJIAHOM BOCTIMTATEILHON pabOTHI;

* BBIOOp METOJIOB, METOJIUK, TEXHOJIOTHUH, OKA3bIBAIOIIMX BOCIUTATEIHLHOE
BO3/ICIICTBUE HA JINYHOCTh B COOTBETCTBUHU C BOCIIUTATEIbHBIM UAEATIOM, LIEJIbIO U



3aJlayaMy  BOCIIUTaHHUSA, 1I€JIEBBIMU OPHUEHTHUPAMU PpPE3YyJbTAaTOB BOCIUTAHUS;
peanu3aluio MPUOPUTETA BOCIIUTAHUS B YUEOHOU JEATEIBHOCTH;

* TMpUBJCYCHHE BHUMaHUS OOYydYalOIMMXCA K IEHHOCTHOMY AacHeKTy
U3Y4YaeMbIX Ha YpOKAaX MPEIMETOB, SBICHHA W COOBITUN, HWHHUIIMHUPOBAHUE
OOCY>KJICHHM, BBICKAa3bIBAaHUW CBOETO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOUIIEHUS K U3YYaeMbIM COOBITHSM, SIBJICHUSM, JIIIAM;

* [pPUMEHEHHE  UWHTEPAKTUBHbIX  (popm  yuebHOW  pabOTBl  —

WHTEJUIEKTYJIbHBIX, CTUMYJHAPYIOUIMX IO3HABATEIbHYI0O MOTHBALMIO, HIPOBBIX
METOJIMK, JHUCKYCCHW, JAIOIIMX BO3MOXHOCTb MPUOOPECTH ONBIT BEICHUS
KOHCTPYKTHUBHOT'O IMAJIOTa; FPYIIIIOBOM padOThI, KOTOPask yUYUT CTPOUTH OTHOILICHHS
U JICCTBOBATh B KOMaH/I€, CHOCOOCTBYET PAa3BUTHIO KPUTUYECKOTO MBIILICHUS;
* MOOyXAeHHe 00ydaromuxcs coO0/1aTh HOPMbI TIOBEICHMSI, MTpaBUiIa OOIICHUS
CO CBEPCTHHKAMHU M MEJaroru4yecCKMMH paOOTHUKAMHU, COOTBETCTBYIOIIHME YKIIAIY
o01eo0pazoBaTenIbHON OpraHu3aluu, YCTaHOBJICHUE U MOJIEPKKY
no0poxenarenbHON aTMochepsl;

* OpraHM3allil0 HaCTaBHUYECTBA MOTHUBHPOBAHHBIX U 3PYIUPOBAHHBIX
oOyuaromuxcs Hajl HEyCHEBAIOUIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSAMHM, JAlOlIEero OOyYalolmMMCS  COLMAIBHO
3HAYMMBIH OMBIT COTPYAHUYECTBA U B3aUMHOMN TOMOIIH;

* VHUALAHWPOBAHWE M TOMIEPKKY HCCIEI0BATEIbCKON  JI€ATEIbHOCTH
oOyuaromuxcs, MJIaHUPOBAHUE U BBIOJHEHUE WHAUBUAYAIbHBIX M TPYMNIOBBIX
IIPOEKTOB BOCIUTATEIHOM HAIIPaBIEHHOCTH.

B ocHoBe BpIOOpa METOJIOB U MPUEMOB, (POPM padOTHI JIEKUT OPUEHTALIUS Ha
1[eJIeBbIe MPUOPUTETHI, 0003HaUeHHBIE B Paboueit mporpamme Bocriutanust [1Ikosmb.



COJEP KXAHUE OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHMYecKod XUMUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTPOECHHS OpPraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE noJ0keHUsI. CTpYKTypHbIE (POPMYIIBI
OpraHWYECKUX BemecTB. ['oMonorusa, wu3zoMmepus. XHUMHUYECKAas CBSI3b B
OpPraHUYECKUX COCIUHEHUSX - OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCH(pHUKAIMU OPraHUYECKUX BemecTB. HomeHnkmarypa
OpraHUYECKUX COEAMHEHW (CUCTeMaThyeckas) W TpPUBHAJIbHBIE Ha3BAHMS
BOKHEUIIUX MPECTAaBUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEpPUMEHTAJIBHBIE METOJbl H3Y4YEHHUs BEIIECTB M MX IPEBPALLCHUMN:
O3HAaKOMJIEHUE C 00pa3laMyd OpraHMYECKUX BEUIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYECKHX BEIIECTB, HAOJIOJEHUE W ONUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB 110 IIPEBPAILCHUI0 OPraHWYECKHX BEIIECTB IpHU
HarpeBaHu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKMM psaa. MeraH W 3TaH -
IPOCTEUIINE TMPEACTABUTENMN aJIKaHOB: (U3MYECKHE U XMMHUYECKHE CBOICTBA
(peakuuy 3aMeUICHMs] W TOPEHMsI), HAXOXKIEHUE B MPHUPOAE, IOJyUYEeHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUN PsiA. DTHIEH U MPONUIEH -
NPOCTEUIINE TMPEACTABUTENMN QJIKEHOB: (U3MYECKHEe U XHWMHUYECKHE CBOICTBa
(peakMu  TUOPUPOBAHUS, TAJIOT€HUPOBAHMS, TUApPATALUHA, OKUCIEHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyTtanauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus mnonumepuszanuu). [logyuyeHne CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOECHHMSI, TOMOJIOTUYECKUH psia. ALETHIIEH -
OPOCTEHIINNA MpeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKUEe U
XUMHUYECKHE CBOWCTBA (pEaKLMU THAPUPOBAHMS, TAJIOT€HUPOBAHUSA, TMAPATALINH,
rOpeHus), MOJyYeHue U TPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (U3MUECKHME M XMMHYECKHUE CBOMCTBA
(peakuuu rajJoreHMpoBaHUs U HUTPOBAHWA), MOJyYEHHE U NpUMEHEHUE. Tomyon:
cocmas,  cmpoeHue,  uauyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), nOJy4YeHue U npumenerue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBA3b MEXIy YIJIEBOJOPOJAMHU, MPHUHAIICKAIIUMH K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHUKH YIIIEeBOJAOPOAOB. I[lpupoaHblii Ta3 W MOMyTHBIE
HedTsapie Ta3bl. Hed1h u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEe(TH:
MEPErOHKa, KPEKHHI (TEPMUYECKHUW, KaTaIUTHYECKUi), nuposm3. IIpoaykTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
yTOJb U MPOAYKTHI €ro MepepadoTKy.

OKCIepUMEHTAIbHBIE METOJIbl H3y4YeHHs BELIECTB M HX MPEBpaAICHUN:
O3HaKOMIIEHHE ¢ 00pa3aMy IIaCTMACC, KayuyyKOB M pe3HuHbl, KoJuiekiuu «Hedtby»
U «YTOIbY», MOAECTUPOBAHNUE MOJIEKYJ YTIEBOJAOPOAOB U TaIOT€HOMPON3BOJAHBIX,
MPOBEJICHUE MPAKTUYCCKOM PAabOThI: MOyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHUI0O XUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MIIU MPOIYKTa PEaKlMu MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs

[IpenenpHble OAHOATOMHBIE CHOUPTHI. MeETaHOA W 3TaHON: CTPOEHUE,
duznueckue M XWMHUYECKHE CBOWCTBA (pEaklMM C aKTUBHBIMH METaJlJIaMHu,
rajJloreHOBOJIOPO/IaMU, TOpPEHHE), MpHUMEHEHHEe. BoIOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHbl€ CIUPTHI. DTUIICHTIIMKOJIb U TIIULIEPUH: CTPOEHUE, GPU3NYECKUE
U XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO IIEIOYHBIMU METAJUIAMH,
KaueCTBEHHAsl pEakiusi Ha MHOTOAaTOMHBbIE CmHpThI). JleiicTBHe Ha OpraHu3M

yenoBeka. [[puMeHeHre riaunepuHa U STUICHTJIMKOJIS.

®deHol: CTpOEHUE MOJICKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpnerunpl U kemowusl. DopManbiaeruj, —aneTadblderuia:  CTPOCHHE,
dbu3uYecKkre M XUMHYECKUE CBOMCTBA (peakiMu OKUCIEHUS U BOCCTAaHOBJICHUS,
Ka4ueCTBEHHbBIC PEAKIUH), TIOJIyYECHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHASA U YKCYCHAs
KHCJIOTHI: CTpOeHHUE, (PU3NYECKUe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME NS
KJ1acca KHUCIIOT, peakiius dTepuduKaium), noiyueHue u npumeHenue. CreapuHoBas
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEIHN BBICIINX KapOOHOBBIX KUCJIOT. Mbljla Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEe JeHCTBUE.

Crnosxnble 3(pUphI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ MIPOIIN3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupo. I[lpumenenue xupoB. buonorumdeckas poiib
AKHUPOB.



VYrneBoabl: cocTaB, KJIacCHU(pUKaAIUs yIieBOA0B (MOHO-, TU- U TOJUCAXAPUIbI).
['moko3a - mpocTeimuii MOHOcaxapujl: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI,
bu3nueckue U XMMHUYECKUE CBOMCTBA (B3auMojieicTBUE ¢ ruapokcuaoM meau(11),
OKHCJICHME aMMHa4HbIM pPacTBOpOM okcuaa cepebdpa(l), BoccTaHOBIEHHE,
Opo’keHue TIIIOKO3bl), HAX0XKIEHUE B MPHUPOJIE, TPUMEHEHHE, OMOJIOTrHYecKast pOib.
®dorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman n nemnono3a Kak npupoaHble noauMepbl. CTpoeHue Kpaxmalia U
nenono3sl.  dusznyeckue W XMMHYECKHME CBOMCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W UX MPEBpalllCHUMN:
MIPOBEICHNE, HAOIOJEHNE W ONMHCAaHUE JICMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJA
okcugoM Meau(11)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TIIMIIEPUHA C
rugpokcugom meau(11)), anpaerunos (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom menu(l1), B3aumonelcTBUE Kpaxmaiaa C HOIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Boluncienuss mo ypaBHEHUI0O XHUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOAYKTOB PEAKIINN ).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHu4YecKrue coeAuHeHusi. Gu3nyeckue u
XMMHUYECKHUE CBOMCTBA aMHHOKHCIOT (Ha TpuMepe TIulUHA). buoimorundeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mNpUPOAHBIE BBICOKOMOJICKYJISIpHBIE coequHeHus. llepBuunas,
BTOpPUYHASs W TpPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJbl HU3YUYEHHUsI BEIIECTB W UX MPEBpalllCHUMN:
HaOJII0JICHNE U ONMKMCaHWEe JIEMOHCTPALIMOHHBIX OMBITOB: JACHATypalusi OEIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHbBIE TOHSTUS XMUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINU, CPEIHSSI MOJEKYJsIpHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN -
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHHs BEIIECTB W UX MPEBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3zanust MeXpeIMETHBIX CBS3€U NPU U3YYEHUHM OPTAHUYECKOW XUMUHU B
10 knmacce ocyIiecTBIIIETCS YEPE3 UCII0JB30BaHUE KaK 00X €CTECTBEHHOHAYYHBIX
HNOHATUMN, TaK U MOHATHUH, SBJSIFOIIMXCS CUCTEMHBIMU JUISI OTAENIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: SIBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHajH3, CUHTE3, KiIacCUPUKals, MEePHUOJUIHOCT, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: Marepus, DJHEpPrus, Macca, aTroM, DJJEKTPOH, MOJEKYyJa,
DHEPTeTUYECKUA YPOBEHb, BEMIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH AaKTHBHBbIE BemiecTBa (OENKH, YTJIEBOJBI, >KHUPBI,
bepMeHTHI).

['eorpacdus: MuHepasbl, TOpHBIE MOPOJBI, MOJE3HbIE NCKOMAeMble, TOIUIHBO,
PECYpCHI.

TexHonorus: mnHILEBblE NPOAYKTbI, OCHOBBl PALMOHAIBLHOTO MHUTAHMS,
MOIOIIIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETUYECKUE Iperaparhl, MaTepuaibl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKU a1eMeHT. ATOM. S 1po aToMa, H30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUUecKre YpPOBHH, MOJAYPOBHU. ATOMHBIC opOuTaiu, S-, p-, d- IEMEHTHI.
OcoOeHHOCTH pacTpeieieHHs] SJIEKTPOHOB MO0 OpOUTAISIM B aToMax d3JIEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

[Iepnonnueckuii 3akoH u [lepruoanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /I,
N. MengneneeBa. CpA3b NEpHOINYECKOrO 3akoHa M llepumonnueckol cucTembl
xuMu4eckux siemeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEHU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHUX JJIEMEHTOB U
00pa3zyeMbIX UMH IIPOCTHIX U CIOXKHBIX BEIIECTB MO TpyNIaM U nepruoaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA B PA3BUTHUU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BHAbl XUMHUYECKOW CBA3U
(KoBaJieHTHasi HEMNOJIIpHAs M TMOJSIpHAs, MOHHAs, MeTajuindyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJCHTHOM XWMUYECKOW CBsi3u (OOMEHHBIA W JOHOPHO-
akienTopHelii). BogopoaHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIGKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o AHMCHEpPCHBIX cHCTEMax. VICTUHHBIE W KOJUIOWIIHBIE PaCTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Homenxknatypa
HEOPTaHUYECKUX BEHIECTB. ['€HETHMYeCKas CBSI3b HEOPraHMYECKHUX BEIIECTB,
MPUHAJIKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakius. Krnaccudukamuss  XMMHYECKHX — peakiuii B
HEOPTaHUYECKOM U OPraHMYECKOW XMMHH. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHoBecue. DakToOppl, BIMAOMIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnun Jle [lartense.

DnekTpoiautuueckas auccoruanys. CUuiibHbIC U cladble 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB M WX IPEBPAILCHUI:
neMoHcTpanus tabnun «llepuoanueckas cucrema XxumMudeckux asnemeHtoB 1. .
MeHnneneeBay, U3ydyeHHE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOII0JICHHE U
OMMCAHHUE IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB (Pa3IOKEHHE MEPOKCHIA
BOJIOPOJa B IPUCYTCTBUHU KaTaJIM3aTOPa, ONPEACIIEHUE CPEIbl PACTBOPOB BELIECTB C
MIOMOIIIBI0 YHUBEPCAIBHOTO UHANKATOPA, PEAKIIMA MOHHOTO 0OMEHa), IPOBEACHUE
MPaKTUYECKON padoThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€Ttel 10 ypaBHEHHSIM XHMHYECKMX pPEakKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCITOJIBb30BAHUEM MOHATHUS «MACcCOBask JOJIs
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilonoxenne HemerammoB B Ilepuoguueckor  cucreme
xumuueckux anemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETaUIOB (Ha mpuMepe
KHUCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJJIOB (TaJOT€HOB, CEPhI, a30Ta,
docdhopa, yrimepoma W KpeMHHS) W HUX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Meramnel. [lonoxenue mertaioB B llepmonnueckon cucTeMe XMMHUYECKHX
anemeHToB Jl. Y. MenaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTaiioB. O0mue gusnyueckue coiicTBa MeTamioB. CiaBbl METaUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaaui, KalblHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

O6mue cnocoObl monydeHusi MetamioB. [IpuMeHeHue MeTasioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX MPEBPAILCHUI:
M3yYeHHE KOJUIEKIMU «MeTamuibl U CIUIaBbl», 0Opas3l[OB HEMETAaJIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3aJ]lay, HAOJIOJICHUE W OMNUCAHUE JEMOHCTPALlMOHHBIX H
1a00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE THUIAPOKCHIA ATIIOMUHUSI C PacTBOpaMu
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHblie 3anaum.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIECTBA, Macce€ WIH 00BEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUU, €CIU OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHuS ¥ KU3Hb

Ponp xumum B 0O€CriEYEHUU SKOJIOTUYECKOM, PHEPTeTHUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MEIUUUHBI. [loHSTHE O Hay4YHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLINUM.

[Ipencrapienus: 00 OONIUX HAYYHBIX TPUHIUIIAX MPOMBIIIIICHHOTO MOJTyYeHUS
BAKHEUIIINX BEUIECTB.

UenoBek B MHUPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHNE CTPOUTEIHHBIC
Marepuasbl, KOHCTPYKIIMOHHBIE MATEPUAIIBI, KPACKHU, CTEKJIO, KEpAMUKA, MAaTEPUAIIbI
JUTSI DTIEKTPOHUKU, HAHOMATEpUAJIbl, OPraHUYECKUe U MUHEPaAIbHBIE YA00pEHHUS.

XuMHSIT U 3J0pPOBbE YEIOBEKA: MPABWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, Mpapuiia 0€30MacHOr0 UCIOIb30BAHUS MPENapaToB OBITOBOM XUMUH B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanuzammss  MeXNOpeIMETHBIX  CBSI3eM MpU  WM3YyYEeHUU OOmed u
HEOpraHn4ecko xuMuu B 11 Kitacce OCylIEeCTBISIETCS Ue€pe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSTHH, TaK U TIOHATHUM, SBJISIIOLIAXCS CUCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAYYHBIM (DaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KiIacCcupuKalus, TMEePUOAUYHOCTh, HAOJIO/ICHHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOM, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPTe€TUUECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, (PU3NYECKHE BEIMYMHBI U €IMHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knetka, opraHm3M, 93KocucTteMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepalibl, TOpPHbIE MOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOTUIMBO,
peCypCHI.

Texnonorus: XuMHUYECKass MPOMBINIIICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHAaJIOB, CEJIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, IHILEBas
MPOMBINIJICHHOCTh,  (papMaleBTUYeCcKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJCTBO
KOCMETUYECKUX TIpernaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHUasoB,
AIIEKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS [TIPOI'PAMMBI 110 XUMHAU
HA BA30BOM YPOBHE CPEJHEIT'O OBIIEI'O OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUSA
OoOyJarommMMuUCss TPOrpaMM  CpemHero ooOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeaMeTHbIM). HayuHo-MeTonuueckod OCHOBOM  is
pa3pabOTKU MIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUSI MPOTPaMM CpPEIHETO OOIIEro
00pa30BaHMUsI SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B coOTBeTCTBHM C CHCTEMHO-AEATEILHOCTHBIM TOJXOJAOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS MpeaMera «XHUMHs» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE!

OCO3HaHUE OOYYaIOIMMUCA POCCUNCKOM TIpa)¥IaHCKOW WIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYMEe MOTUBAIMU K 00yUEHHIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMYHOCTU HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOUIMXCS PYKOBOJICTBOBAaThCS B CBOEH
JESTEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIMMH IIETOCTHOM
CUCTEME XUMHUYECKOr0 00pa30BaHus;

HaJINYUE MPABOCO3HAHMSI SKOJOTUUECKON KYJIbTYPhl U CIOCOOHOCTH CTaBHUTh
LIEJIA U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpenMeTa «XHUMHs JTOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW ¥ BOCMUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO -HPaBCTBEHHBIMU IICHHOCTSIMU
U HJealaMH POCCUHUCKOrO Tpa)kIaHCKOro oOUIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMU U IpaBUIaMU MOBEACHMS, CIOCOOCTBYIOLUMHU MIPOLIECCaM CAMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YUYaIOITIXCS.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TMpeAMeTa «XUMHS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OIbITa TO3HABATEIBHOM M TMPAKTUYECKON JAEsITeNbHOCTU
oOyJaromuxcst Mo peaju3aluy IPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxaaHcKoOro BOCIUTAHUS:

OCO3HaHUs 00YYaIOUMMUCS CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s13aHHOCTEH,
YBaXXCHMsI K 3aKOHY U IIPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMax U TMPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOM JIEITEIbHOCTH MPHU CO3/IaHUU yUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIIbHBIX 337124, BHIOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX MPH aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOMH NEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOUIEHUSI K HCTOPHUYECKOMY M HAy4YHOMY HaCJEAUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUS K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOTO
MPUMEHEHUsI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTMKEHUS HAyKU €CTh pPEe3yJIbTar
JUIMTENIbHBIX ~ HAOJIONEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJIYYEHHH U MOCIEAYIOIIEM aHATU3E
uH(pOpMaUKU 0 MEePEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBSI3AHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJCHHME W MOCTYIKH CBOMX TOBApHILEHU C
NO3ULIMI HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBHI ATUX
MTOCTYTIKOB;

4) ¢dopMupoBaHHUsI KYJbTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBoro W Oe3omacHoro oOpasza JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHNs TpaBuil 0e30macHOro OOpallleHHs C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHHS L[IEHHOCTH TMPaBWI HWHIUMBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJEH;

OCO3HAaHMS TOCJIC/ICTBUM W HEMPUATHUS BPEIHBIX NMPUBBIUEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) TpyaoBOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
JESATETbHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOW M JAPYTHX  BHAAX
NEeSTENbHOCTH;

YCTaHOBKHM Ha AKTUBHOE Y4aCTHE B PEIICHUH IPAKTUYECKUX 33]1a4 COI[MATbHOM
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3iuyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHIYaJIbHOH TpPaeKTOPHH
oOpasoBanusi, Oymymel npodeccnr W peaau3alud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKU LEIECO00Pa3HOro OTHOIIEHHS K MPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUsl TJIO0ANIBHOIO XapakTepa HKOJOTMYECKUX NpoOsieM, BIMSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATILHOW CPELIBI;

OCO3HaHUsl HEOOXOJMMOCTH MCIOJb30BAHUS JOCTHKEHUN XUMHHM IS
pELIeHs] BONPOCOB PALIMOHAIILHOTO MPUPOIOIIOIb30BAHUS;

AKTHUBHOTO HENpUATUS JACHUCTBUH, MNPHUHOCAIIMX BpEJ OKpyXKarolmen
OPUPOJTHOM Cpele, YMEHHsS HPOTHO3UPOBATH HEOJArONpUATHBIE HKOJIOTMYECKUE
MOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJU4Ms pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS], SKOJOTUYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBaTbCSA MMHU B I03HABATEIIbHOM, KOMMYHHUKATUBHOW M COLIMAIBHOM
IOPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO IHPOTUBOCTOSTH HJEOJOTUU
xemodoouu;

7) MEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIUPUKA XUMHH KaK HayKd, OCO3HAaHMS €€ polu B
(GOpMHpPOBAaHMU PALMOHATIBHOTO HAYYHOTO MBIILIEHUS, CO3JAaHUM LIEJIOCTHOTO
MPEACTABICHUS] 00 OKPY’KAIOIIEM MHUPE Kak O €AMHCTBE MPUPOJbI U YEIOBEKA, B
NO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEW U pEHIeHHH NpodJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUU I  COBPEMEHHOM
LIMBWJIM3ALMK: B €€ TYMaHUCTUYECKOW HAIIPABICHHOCTH U BAXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepuaJbHOM KyJNbTYpbl, PEIIEHUH TJI00aJbHBIX MpolieM
YCTOWUYHMBOTO PA3BUTHS YEJIIOBEYECTBA - CHIPbEBOM, SHEPTrETHUECKOW, MUIIECBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, OOCCIEUEHUU YCIOBUMN
YCHEMIHOTO TPY/la U SKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXkKI0T0 YieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMaHUS CYUIHOCTH METOJIOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOIb30BaTh



NoJy4yaeMble 3HaHUS IJI aHalu3a U OOBACHEHUs SIBICHUH OKPY’KAroIllero Mupa u
IPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHS J1eJaTh 000CHOBAHHbIEC 3aKJIIOUECHUS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOLIUXCS TaHHBIX C LIETIbIO MOTyUYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUSA IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30OBaHHIO U
caM000pa30BaHUIO0, K aKTHUBHOMY IIOJyY€HHIO HOBBIX 3HAaHUW 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyZAa B pa3UyHbIX cdepax npodeccuoHanbHOMI

NESATEIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHUSI y4eOHOro mnpeamera «XuMHUsS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE TUTSL dbopmMHpOBaHUS MHPOBO33pPEHUSA oOyyJaroumxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIEHAYYHbIE MOHSTHUS, OTPa’KaIOIIUe
[EJOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEUU(PUKY METOJI0OB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO, YHEPTHs, SIBJICHUE,
npoliecc, CUCTeEMA, Hay4YHbIA (haKT, IPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIE0BaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAJIbHBIC y4YeOHBbIE NEUCTBUS (ITO3HABaTeNbHbIC, KOMMYHUKATHUBHEIE,
pEryJsTUBHBIE), OOecneunBarolme GopMupoBanue GyHKIIMOHATHLHON IPaMOTHOCTH
U COIMAJIbHOW KOMITETEHIIUU 00YYaIOIXCS;

CIIOCOOHOCTH oOyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIE YueOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXAKOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMA UM  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBaajnenne YHHMBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AEeCTBUSIMM:

1) 0a3oBble JJOrHYEeCKHe AeCTBHA:

CaMOCTOATENFHO  (OPMYIUPOBaTH W aKTyaJu3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENENATh IENH JEITCIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTePHbIE TPU3HAKU MMOHSITUI U yCTaHABIMBATh UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS U1 OOBSICHEHUS OTIENbHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBAaHUS W KpPUTEPUU [UIsl KJIAaCCU(PUKAIUMU BEIIECTB MU
XAMHUYECKUX PEAKIUN;

yCTaHABIMBAaTh IPUYMHHO-CJIEJACTBEHHBIE CBSI3M MEXAY HU3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTHYECKHE pacCyXJIeHUs (MHAYKTHBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIIBIATH 3aKOHOMEPHOCTHM W IPOTHUBOPEUYUS B PaccMaTpPHUBAEMBIX
SBIICHUSX, (DOPMYTMPOBATH BHIBOABI U 3aKIIOUCHHS,;

NPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIb3YyEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, IPEOOPa30BBIBATH MOJICIbHBIE MPEACTABICHUS - XUMHUECKUN
3HaK (CHMBOJ) 3JIEMEHTA, XUMUUYECKast popMyJia, ypaBHEHUE XUMUUYECKOMN peakiuu
- MpU pEUICHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/lay, NMPUMEHATH
Ha3BaHHBIE MOJICJIbHBIE MPEACTABJICHMS ISl BBISIBIICHUS XaPAKTEPHBIX MPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbIe HCCIIEN0BATEIHLCKHE IeHCTBHSA:

BJIAJETh OCHOBAMHM METOJOB HAYYHOI'O ITIO3HAHMS BELIECTB M XHMHYECKHX
peaKkuu;

(bopMyIUpPOBATH 1ENIH U 33Ja4l UCCIEI0BAHUS, UCIIOJIb30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYIMpPOBAaHHBIE BONPOCHI B KaueCTBE HWHCTPYMEHTA
NO3HAHUS U OCHOBBI U1 (POPMHPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO IJIJAHUPOBAaHUS U IPOBEJICHUSA
YUYEHHUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIONATh 3a XOIOM
npolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3yJbTaT, (OpMyJIMpOBATH
00O0OLIEHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEeNOBATENbCKOW M IPOEKTHOU
NeSITEIbHOCTH, MPOSIBIISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIbHOMY ITOUCKY
METOJIOB PEIICHHs] NPaKTUYECKHX 3a7a4, NPUMEHEHUIO pa3IMYHbIX METOJ/IOB
MO3HAHUS.

3) pa6ora ¢ mHpopmamnueii:

OPUEHTUPOBAThCS B PA3NIMYHBIX HCTOYHHMKAX HH(opManuu (HayyHO -
NOMYJISIpHAsl JIMTEpAaTypa XUMHYECKOTO COJACpXaHHs, CIOpaBOYHbIE MOCOOUS,
pecypcsl MHTepHeTa), aHANIU3UpOBaTh MH(GOPMALIMIO PAa3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUS, KPUTHYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTB;



bopMyIUpOBaTh 3aPOCHl U MPUMEHSTH Pa3JIMYHbIe METOJbI MPU MOUCKE U
orbope wuH(popManmu, HEOOXOAUMON JJIsI  BBINOJHEHUS YYEOHBIX 3aaad
OTpEENEHHOTO TUIIA;

npuoOpeTaTh OMBIT WCIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANIbHYI0  GOpMy  TpeACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJIB30BATh HAYYHBIH SI3bIK B KAUE€CTBE CPEACTBA MPH paboTe C XUMHUIECKOU
uH(pOpMaIMEeH: TPUMEHSITh MEXNpPEeIMETHbIE ((PU3NUECKHe W MaTeMaTHYECKHE)
3HAKU ¥ CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJIS,IHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYMIECTBY 00CYXTaeMOW TEMbI B XOJ¢ JAHAJIOTa W/WIN
JTIMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYIIHUPOBATH CBOU IIPEAIOKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

BBICTYNATh C MPE3CHTAlUEH PEe3yJIbTaTOB IMO3HABATEIBHONU JESATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO MJTH COBMECTHO CO CBEPCTHHUKAMHM TIPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOWCTB
M3Y4YaeMBbIX BEIIECTB, peaiu3allii y4eOHOTro MpoeKTa U POPMYyIUPOBATH BHIBOIBI IO
pe3yabTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUS MO3UIIMI B XO€
o0CyXeHUsI 1 0OMEHA MHEHUSMHU.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATEIFHO IUIAHUPOBATh M OCYIIECTBIISATH CBOI TO03HABATEILHYIO
NeSATEIbHOCTh, OmpeAenss e€ Ieau W 3aJayd, KOHTPOJUPOBATh M TI0 MEpe
HEOOXOJIMMOCTA KOPPEKTUPOBATh TMpejlaraeéMplii  ajaropuT™M JACUCTBUM Tpu
BBITIOJITHCHUHA Y4YEOHBIX M HCCIACAOBATENbCKUX 3a/ad, BBIOMpATh HamOoIiee
3¢ (eKTUBHBIN C€MOCOO WX pEHIeHHs C Y4YE€TOM MOJY4YEHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUU SIBJICHUN



npupoasl, B (QOPMUPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIlIeHUs TPAKTUYECKUX 3a/1ay
U IKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpexne;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI04YKa
aTomMa, MOJIEKyJa, BaJEHTHOCTb, J3JEKTPOOTPULIATENIBHOCTh, XUMHUYECKAS CBS3b,
CTpyKTypHasi gopmyna (pa3BEépHyTass M COKpamléHHas), MOJib, MOJISIpHAas macca,
MOJISIDHBI  00BEM, YTJICPOMHBINA CKeNleT, (PYHKIIMOHAIBbHAS TpyMma, paauKal,
MU30MEPHsi, U30MEPHI, TOMOJIOTUUECKUI PsiJl, TOMOJIOTH, YIJIEBOAOPOAbl, KUCIOPO U
a30TCOAEPKAIME COCIUHEHUS, MOHOMEpP, TMOJUMEpP, CTPYKTypPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCAMHEHUS); TEOPUU U 3aKOHbI (TEOpHUS CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUU, MHUPOBO33PEHUECKHE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUS MPUYMHHOCTH MU CUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (AKTOJIOTUYECKHME CBEACHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU H
0€30MacHOM HCIOJIb30BAHUM BAXKHEHUIIIUX OpPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUU BBISBIISITE XapaKTEPHbIE MPU3HAKU TOHSTHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS IPH
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUUYECKYIO CHUMBOJIMUKY JIJIs
COCTaBJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys1  OpraHMYECKHMX BEHIECTB U yPaBHEHUM XUMHUUYECKUX  PpEaKIUH,
M3TrOTaBIMBaTh MOJEIH MOJEKYJ OPraHMYECKHX BEIIECTB [IJISl WILIFOCTPALUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHMM YCTAHABIMBATH MMPUHAJIEKHOCTh H3YUEHHBIX
OpPraHUYeCKUX BEIIECTB MO MX COCTaBY M CTPOCHUIO K OMNPEACTIEHHOMY
KJIAcCy/Tpynme COeIUHEHUM (YTJIEBOJAOPO/AbI, KHUCIOPOA U a30TCcoJepiKallinue
COEIMHEHUSI, BBICOKOMOJIEKYJISIDHBIE COEAWHEHHWS), [aBaTh KM Ha3BaHUS 10
cucrematnueckorr HomeHknarype (IUPAC), a Taxke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJEIbHBIX OPraHMYECKUX BEIIECTB (STWICH, MPOMWICH, alleTHJICH,
ATUJICHTJIMKOMb, TJIMIEPUH, (EeHoJ, GopMalibAeTull, aleTanbAeru/l, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, TJII0KO34,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OINpEACTsATh BHUIbI XUMHUYECKOM CBSI3U B
OpPTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. ByTtiepoBa 1151 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3HUUECKHE
M XUMHUYECKHE CBOMCTBAa THIIMYHBIX MNPEICTABUTENEH pPa3IUYHbIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPOMMJICH, alleTUIeH, OyTaauen-1,3,
MeTuiI0yTagueH-1,3, 6eH30J1, METaHOJ, ITAHOJ, YTUICHIJIUKOb, TTTUIEPUH, (HEeHOI,
aneTanbAerul, MypaBbUHas U YKCYCHAsl KMCJIOTBI, TJIFOK03a, Kpaxmall, [eJUTI0II03a,
AMUHOYKCYCHAsl KUCJOTa), WIIIOCTPUPOBATh F€HETUYECKYIO CBA3b MEXIY HUMHU
YPABHEHUSIMH COOTBETCTBYIOIIMX XHWMHYECKHX PEAKUHd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJAOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN T'a3, yroJib), CIOCOOBI UX MEPEPA0OTKH U MPAKTUUECKOE
MPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAMTH BBIUMCICHHUS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peaxiuu 1o U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEILIECTB
WJIM IPOAYKTOB PEAKIINH);

chOpPMHUPOBAHHOCTh YMEHUN BIIaJIETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAy4YHOI'O ITO3HAHMS, UCIIOIb3YEMBIX B XMUMHHU IIPU U3YYEHUHU BELIECTB U
XUMHUYECKUX SIBJICHUN (HaOJIOJEHNE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMUYECKHE 3HAHUS JUJI MPUHATUS PpELICHUU B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BELIECTBAMH M HX
MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUI COOJII0/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyJ0oM M J1abopaTopHbIM OOOpYJOBaHHEM, a TakKe IMpaBuia OOpamieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBITOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M  BBIMOJHATh XUMHUYECKHUN
AKCIIEPUMEHT (IIPEBPAILICHHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, ITOIYYEHUE
ATUJIEHA U U3YYEHHUE €r0 CBOKCTB, KAUECTBEHHBIE PEAKIINA OPTaHUYECKHUX BEILECTB,
JeHaTypauus OeJKOB MpHU HarpeBaHUH, LIBETHbIE PEAaKIIMU OEJIKOB) B COOTBETCTBHUHU
C MpaBWIAMH TEXHUKH OE€30MAaCHOCTM MpU OOpalleHuu C BEIIECTBAMU U
7ab0paTopHbIM  O0OpYJOBAaHUEM, MPEACTABIATH  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alluCu YpPaBHEHHH COOTBETCTBYIOUIMX pEaKIUi U
(opMyIMpPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUW KPUTHUYECKM AHAIM3UPOBATH XHMHUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyIl0 M3 pa3HbIX HCTOYHMKOB (CpEeACTBA MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



c(OPMUPOBAHHOCTh ~ yMEHUH  CcOONIOJaTh  MpaBujia  IKOJOTHYECKHU
[[eJ1ecCO00pa3HOro MOBENCHUsT B OBITY M TPYAOBOM JACSATENBHOCTH B LEISAX
COXpPaHEHHUSI CBOETO 3IOPOBbS M OKPYXKAKOLIEH NPUPOJHOM Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JCUCTBHUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMAsT cMbIc Tokaszarens [IJIK, mosicHaTs Ha mpumepax crmocoObI
YMEHBILICHUS U IPEIOTBPAILCHHS X BPETHOTO BO3/ICUCTBUS HA OPTAaHU3M YEIIOBEKA;

JUIsl 00yYaroluXxcsi ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHMS BEIICCTB U
XUMUYECKUX SIBJICHU;

JUISL CJEeNbIX W CHA0OBUIAIIMX OOyYalolUXCS: YMEHHUE HCMOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaiins nms 3anvcu XMMHYECKUX

dbopmyiL.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUS Kypca «OOIiass W HeopraHuuyeckas
XAMUSD OTPaXaroT:

chOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOU KApTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUMN ITPUPO/IBIL,
B (OpMHUpPOBAHUM MBIIUICHUSI W KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOJUMOMN JJISI PEIICHUS] MPAKTUYECKUX 3a/1ad M AKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XUMMYECKHX  3HAHWUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIAraloNue MOHATHS (XMMHYCCKHHA 3JEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKYJia, MOJib, MOJIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENILHOCTD, CTEIEHb OKUCICHUS, XUMUYECKasi CBS3b
(koBaJieHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOAHAS), KpUCTAIUIMYECKasl PEIIETKa,
TUNBl ~ XUMHYECKUX  PEAaKIUi, PpPaCTBOpP, DJICKTPOJUTHI,  HEIIJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JHUCCOIMALIMS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHYECKOE pPABHOBECHE), TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON JHcconmanuu, nepuoanyeckuit 3akoH JI. M. Menpaeneesa,
3aKOH COXPAHECHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W TPEBPAILCHUS YHEPTUH
pH XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUSA NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (haKTOJOIMYECKUE CBEICHHUSI O CBOMCTBaAX,
COCTaBe, MOJYyYEeHUU U 0€30MMaCHOM WCIOJIb30BAHUN BAKHEHIIINX HEOPTAaHUIECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHUI BBISBJISATh XApAaKTEPHbIE NPU3HAKU TOHSATUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME IMOHATUSA IPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OPMUPOBAHHOCTh YMEHUI HCIONb30BaTh XUMHUYECKYIO CHMBOJHKY JIJIS
coctaBieHuss (HOpMya BEUIECTB W  YPaBHEHMH  XHUMHUYECKUX  PEaKIIHH,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuaibHbIC Ha3BaHUSA OTIACIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbIil Tra3, YTIEKHUCIbIA Ta3, aMMHaK, TaméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI ONPEAEIATh BAJIEHTHOCTD M CTENEHb OKUCICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHSAX PAa3IMYHOTO COCTaBa, BUJ XMMHYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJAOPOJIHASA) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEHmIETKH KOHKPETHOTO BEIECTBAa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJNINYECKAsl), XapaKTEp CPelbl B BOJAHBIX pPACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUHI yCTaHaBJIUBATh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO KX COCTaBy K OIpeneiI€HHOMY Kiaccy/Tpymie
COE€MHEHHUH (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHUA,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI MEPUOAUUECKOTO 3aKoHa Jl.
W. MenzeneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 0OBICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKLUY;

c(OpMHPOBAHHOCTh YMEHUI XapaKT€PU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX 3J1eMEHTOB 1—4 mepuonos Ilepnogmyeckor CUCTEMBI XMMHUYECKUX
anemeHtoB [I. M. MenneneeBa, MCHonb3ys TOHATHS «S-, P-, - 3JIEKTpOHHBIC
opOUTaNIN», «IHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX 3JEMEHTOB M HMX COEAUMHEHUN IO INEpUoJaM M Tpynmnam
[lepnognyeckoi cuctemMbl XUMUYECKUX demMeHToB []. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh  (OMUCHIBAThH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3M MEXAY HEOPraHWYEeCKUMH
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATh XMMHYECKUE PEaKLUUU IO
pa3NUYHBIM TMpHU3HAKaM (YKMCIy M COCTaBy pEarupyroluxX BEIIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEIECHEW OKHMCICHHUS DJIEMEHTOB, 0OPaTUMOCTH
pEaKlH, YYaCTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHHUM COCTaBISATH YpaBHEHUS PEaKUUid pazIuyHBbIX
TUIIOB, TIOJIHbIE U COKpAIIEHHbIC YPaBHEHUS peaKMii HOHHOTO OOMEHa, yUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCT, YMEHUU TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB pAa3jMYHbIX HEOPraHWYECKUX BEIIECTB, paClO3HABAThH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHUW  PACKpPhIBaTh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABIICHUS 3JIEKTPOHHOIO OayaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMN
pPEaKIUK OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOPMHPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh XHWMUUYECKHE IPOIIECCHI,
JeXallue B OCHOBE NMPOMBIIIJICHHOTO TMOJYYEHHUSI CEpHOM KHCIIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCIEHHUS C HCIOJb30BaHUEM
MOHSTHUS «MACCOBAst JIOJIA BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUI Ta30B MpU
XUMUYECKUX PEAKIUAX, MACChl BEIIeCTBA WJIM OOBbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUHU
BEILIECTB, TEIIOBOro 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHIIa MOJIb30BAHUS XUMUYECKON
nocyiol W J1abOpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXKe NpaBujia OOpalieHUs ¢
BEIIIECTBAMU B COOTBETCTBUM C UHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

cOPMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U  BBITIOJIHIATh XHUMHYECKUH
AKCHEPUMEHT (pa30KEHHE MEPOKCHAA BOJIOPOJa B MPHUCYTCTBUU KATAIU3aTOPA,
OTpeJieSICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATILHOTO HHIUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOW pEaAKIMH, PEaKIUU
MOHHOTO OOMEHA, KaueCTBEHHBIE pPEaKIuu Ha cyibdar-, KapOoOHAT- U XIIOPHU/I-
aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE IKCIEPUMEHTAIbHBIX 3aJay MO0 TeMaM
«Mertambi» u «HemeTanbsy) B COOTBETCTBUH € MPABMIIAMH TEXHUKU 0€30MMaCHOCTH
Npu 0OpaIlleHUHU C BEIIECTBAMHU U JTA0OPATOPHBIM O0OpPYI0OBaHHUEM, MIPEACTABIATh
pe3yJbTaThl XMMHUUYECKOTO JOKCIIEpUMEHTa B (QopMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuid #u (GOPMyIHpPOBATh BBIBOJIBI HAa OCHOBE JTHX
pE3yJIbTATOB;

chOPMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopMaIMioo, TOJy4yaeMyld M3 pa3HbIX HCTOYHUKOB (CpeacTBa MAacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);



COPMUPOBAHHOCTb ~ YMEHMHl  COOJIOJaTh  MpaBUa  JKOJOTHYECKU
[[€JIECOO0PAa3HOrO0 MOBEACHUA B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXpPAHEHUSI CBOETO 3JI0POBbsI M OKPYKAIOLIEH IPUPOAHOU Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBHSI HA KUBBIE OPTraHU3Mbl ONPEACIEHHBIX BEIIECTB, TOHUM AL
cmbic nokazatens I[IJIK, moscHiATh Ha mnpuMepax cHocoObl yMEHBUIEHUS U
[IPEIOTBPAIICHNS UX BPEJHOTO BO3JACHCTBUS Ha OPraHU3M YEJI0BEKA;

U1 O0y4aroluXcs C OrPaHMYEHHBIMU BO3MOYKHOCTSMHM 37J0POBBS: YMEHHE
NPUMEHATHh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

IUIA CHENbIX M CHa0OBUASMIMX OOYyYaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeuHy0 cucteMy oOo3HaueHui JI. bpaiins juid 3amucu XuMUYECKHX

dbopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Koan4uecTBO 4acoB

Nent/ HanmeHoBaHMe pa3ae/ioB U TeM Kontpoabubie | IlpakTnyeckue | IJIeKTpOHHBIE (HH(poOBLIE)
o
e NPOrpaMmbl Beero padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChl
Paznen 1. TeopeTnyeckne 0CHOBBI OPraHMYeCKO XUMHUM
IIpenmer opraHn4eckoil XuMHH. .
Pt P https://lib.myschool.edu.ru/
11 Teopust CTpoeHUS OPraHUuYECKUX 3
coequHenuiit A. M. Bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasbl
https://lib.myschool.edu.ru/
2.1 [IpenenbHbIe YIiIeBOIOPO/IbI — AJIKAHBI 2
» HenpenensHble yrieBOI0POIBI: 6 . https://lib.myschool.edu.ru/
' QIIKEHBI, AJIKATUCHBI, AJTKIHBI
https://lib.myschool.edu.ru/
2.3 ApoMaTn4ecKkue yrieBo10posl 2
24 [IpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB 3 1 https://lib.myschool.edu.ru/
' U UX nepepaboTKa
Hroro no pazneny 13
Pa3zpnen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeIuHeHus
https://lib.myschool.edu.ru/
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunst. KapGOHOBbBIC KHCIOTHL. 7 1 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

Crnoxuble 3¢upsl

https://lib.myschool.edu.ru/

3.3 VriaeBonsl 3
Hroro mo pazaeny 13
Pa3znea 4. A3oTcoaepxainiue OpraHnyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3 https:/flib.myschool.edu.ru/
Wroro mo pazneny 3
Pasnen 5. BbICOKOMOJIEKYJISIPHBIE COeTUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://lib.myschool.edu.ru/
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KITACC

Kosn4yecTBO 4acoB

Nent/ HaumeHoBaHue pa3/iesioB U TeEM Kontposbnbie | IIpakTnueckne | JJIeKTpPOHHBbIE (LM (POBbIE)
[
2 MPOrpaMmmbl Beero padoThI padoThI o0pa3oBaTe/IbHbIE PeCYpPChI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema .
1.1 P 3 https://lib.myschool.edu.ru/
XUMHUYECKUX 351eMeHToB J[. 1.
Menneneena
1o Crpoenue BermecTBa. MHOroo6pasue A https://lib.myschool.edu.ru/
' BEIIIECTB
https://lib.myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKUU 6 1 1
Wroro mo pazneny 13
Pasnea 2. Heopranunyeckasi Xumust
https://lib.myschool.edu.ru/
2.1 Mertanbl 6 1
https://lib.myschool.edu.ru/
2.2 Hewmerannst 9 1 1
53 CBs3b HEOPraHUYECKUX U OPIraHUYECKHUX ) https://lib.myschool.edu.ru/
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4

https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* Xwumus / I'abpuensa O.C., Octpoymos WU.T'., CnankoB C.A., AKunoHepHOE
obmectBo «M3natenbetBo «IIpocBenienner
» Xwummus, 11 xmace/ I'abpuensa O.C., Octpoymos WU.T"., Cnankos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/

https://edsoo.ru/federalnye-uroki-dlya-shkolnikov?2

https://lib.myschool.edu.ru/


https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii
https://resh.edu.ru/
https://edsoo.ru/federalnye-uroki-dlya-shkolnikov2
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