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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (heaepalibHOM 00pa3oBaTeNbHON MPOTrPaMMBlI CPETHETO
obmero o6OpaszoBanus (POII COO), mpexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crannapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMus» B 0Opa3zoBareibHbIX oOpraHuzanusax Poccuiickoit ®denepanuu, peannsyromux
OCHOBHBIE 00pa30BaTENbHBIE IMPOTPAMMBI, H OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @enepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOoTKe MpOrpamMMbl IO XHMHH, K ONpPEIENICHUI0 00Imei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHUS OOYyUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3anMOOOYCIIOBICHHOCTH IIeNiel, coJepXaHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIOIMNM JTAallOM pPEAN3ali Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIMUX IEJIOCTHON CHUCTEME XHMHYECKOTO OOpa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO0 U
IpUPOJHON cpene. PeanusyeTcs xuMuyeckoe o0pazoBaHue 00YJaIOLIUXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOI'O OIpeleNeHbl B IMpOorpaMMe IO XUMHUHU € Y4ETOM CHELU(PUKM HAyKd XUMUH, €&
3HA4YeHUs B IO3HAHUM MPHUPOJIbl U B MaTEpUAIbHOM )KM3HHU OOLIECTBA, a TAKXKe ¢ yUETOM 0OLIUX
Lesied M NPUHLUIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOylo pojib B COBPEMEHHOMN
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIIBEHOIO HAYYHOTO MBILUIEHHS, B CO3JJaHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXaIollleM MUpPE KaK O €IMHCTBE IMPUPOJbl U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMsI B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMOJEHCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMH, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylna M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa cO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOTMI HaIlpaBlieHa Ha pelIeHue IM0OaNbHBIX MPOOJeM yCTOHYHMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTHYECKOHM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMH CpeIHEero oOIiiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4EHUs) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJOJDKEHHU 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifOIMMHA  TIpEAMETa «XUMUSD» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumusi» U «O01as 1 HeopraHudecKkasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUSI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUH 10 HEOPraHWIECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHuyeckoil xumuu. PopMUpOBaHHE JTAaHHOM CHUCTEMbI 3HAaHUU
NPy U3YYCHHUH TMpeaMeTa o0ecleyuBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» u «OOIIas 1 HeopraHudeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO TMOJX0J[a K U3YYCHHUIO
y4eOHOTO Marepualia M OOYCIIOBIICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
OTIPENIETEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHUECKON TEOPUU CTPOCHHS OPraHWYECKUX COCIUHEHHH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHHI. B Kypce opraHmueckod XUMHUU TOJIy4aroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs IEepBOHAYAIHHBIC
MIPEACTABICHUS O XUMHUYECKOHN CBSI3H, KJIaCCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN pPEaKInH.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHYECKUN MaTepHal |
(hakToNOrMuecKre CBEICHHS O BELIECTBAX W XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeOpraHuyeckass XUMHs» 00ydarolUMCsl MPEAOCTaBISETCS] BOZMOKHOCTh OCO3HATh
3HaYEHUE TMEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX U METOJ0JIOTUYECKUX MO3ULIUH,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaAHUS
nononHsieTcss B Kypcax 10 wum 11 KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KYJIbTYPOJOTHYECKHI M TNPUKIAIHOW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K IpOIECCy
TBOpUYECTBa B 00JaCTU TEOPUM M MPAKTHUUECKUX MPUIOKEHHA XUMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HH(POPMAIUIO U MPUMEHATH €€ Ui MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX UCCIENOBATENbCKUX 3a1ad. B menom conepkanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaabHOE €MHCTBO HEOPTraHUYECKOTO M OPraHMYECKOTO MHUpa, O0YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX ABJICHHUIN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTeprasoB.

B murane perneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIMATM3ALUU  OOYYArOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOieM, OUCKa, aHAIu3a 1



o0paboTkn wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKOH U
HCCIIEI0BATENLCKOM NeSITeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUH.

B mpaxTuke npenoaaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK U
Ha ypOBHE cpemHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKH IIeNIel W3ydeHHsl NpeIAMeTa HalpaBlIeHHEM IEPBOCTEICHHOW 3HAYMMOCTHU
TPaIUIMOHHO Tpu3Ha&TCs (HOpPMHUpPOBAHME OCHOB XHMHUYECKOHM HaykKHm Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMS, INMPAKTHYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOJMYECKON TOYKH 3pEHUS TaKOW TMOAXOM K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU IEISIMH M3Y4YEeHHUs MpeaMmera «XHuMus» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHHE CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaXKHEWINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIFOYEBHIC MOHATHS,
(byHaMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHUMAaHHUE CYIHOCTH JIOCTYIHBIX OOOOIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MPUPOJIE, B IPAKTUICCKOHN H
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOJACHHEM U
OOBSICHECHHMEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOJIOJIEHHEM TMpaBmwil 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, coaepkarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMmera B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUO PUTETAMHU
B cHCTeMe cpeaHero oomiero ooOpaszoBanus. CerofHss B MNpENoJaBaHUU XUMHUHU B OoJbleit
CTENIEHU OTAAETCS MPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJep)KaHus OOy4YeHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIET0 HE HAOOpOM 3HAHMM, a (YHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHUSIMH aKTUBHOTO TOJYYEHHUs 3HAHUM M MPUMEHEHHUS UX B PEATbHOMN >KU3HU JIJIS PElIeHUs
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpH M3yd4eHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAueHUE
MPUOOPETAIOT TaKue IeNIM U 3a]]a4H, KaK:

ajanrtanus  OoOydJaloIUMXcsi K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dbopMHUpOBaHME MHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOYYarOIUMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE JUISl PA3JIMUYHBIX BUJIOB JIESITEIBHOCTH: PELIeHUs MpoOiem,
MOMCKA, aHaluW3a M 00paboTKUM HHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHMMAaEeT BA)KHOE MECTO B TMO3HAHUM XMMHUH, A TAKXKE Ui OLEHKH C
MO3UIIMHA YKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHU3M YeJIoBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CIOoCOOHOCTH CaMOCTOSITENbHO IMPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIBb30BaTh COBPEMEHHBIE MH(OPMAIIHOHHBIE



TEXHOJIOTUH JUIS TIOMCKA M aHAIK3a y4eOHOM M HAyYHO-MIOMYISPHON HHPOPMALIMU XUMUYECKOTO
COJIEpKaHNUS;

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOyJaomuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaXHOW pOJM B  pEIICEHWH TJOOANBHBIX MpOOJIeM  pamrOHAIBLHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHWS K NPUPOAEC U CBOEMY
3JI0OPOBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJBL30BAHMS MOJTYYCHHBIX 3HAHUHA JUIS TIPHHSATHS
I'PaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM miane cpemHero oOrmiero oOpa3oBaHus mpeaMer «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHOM obnactn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Ha o©Oaze mnentpa «Touka pocra» oOecneunBaeTcs peanu3alus o0pa30oBaTeNbHbIX
MIPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HampaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUAMHU 3aKOHOJATENbCTBA B cdepe o00pazoBaHui U C Y4ETOM
pekomermanuii denepanbHOTO omeparopa ydeOHOro mpemmera «Xumusi». OOpazoBarenbHas
mporpamMma T03BOJISIET HHTETPUPOBATH PEANM3yeMble MOAXObI, CTPYKTYPY H COJIEpKaHHUE TIPU
opranu3zanuu odyuenus xumuu B 10-11 xnaccax, BRICTpO€HHOM Ha 6a3e Jr000ro U3 AOCTYIMHBIX
yueObHo-mMeroanueckux komiiekcoB (YMK). HcnonbszoBanue obGopymoBanusi «Touka poctay
npu peanuzanuu nanHou OIT mo3BoJisieT co3aaTh yClIoBUS:

. JUIS PacIIUPEeHHs COAEepKaHUS IKOIbHOTO XUMHUYECKOTO 00pa30BaHuUs;

*I71s1 TIOBBILICHUS TO3HABATEIbHOW aKTUBHOCTH OOYYalOUIMXCA B €CTECTBEHHO-HAYYHOUH
o0iacTy;

eIl Pa3BUTHS JIMYHOCTU peOEHKA B Mpolecce OOy4YeHHs XHUMHH, €ro CIoCOOHOCTEH,
(dhopMHUpOBaHUS U YOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

e 7151 pabOTHl ¢ OJAapEHHBIMU IIKOJIbHUKAMH, OPraHU3allMM UX PAa3BUTHUS B Pa3IMUHBIX
obmnacTtsx oOpa3oBaTeNbHOM, TBOPUYECKOM NEATEIBHOCTH .

OO1ee yuCIIO YacoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHEr0
obmero oOpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 gaca (1 vac B Henemo), B 11
kiacce — 34 vaca (1 yac B Heziemo).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B IOJIYUCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnueckux coeaunenuii A. M. byrneposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIecTB. ['OMosorusi,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kjmaccupuUKAIMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAUHEHUN (cUcTeMaTHdeckas) W TpPUBHAIbHBICE HA3BaHUS BAXKHEUIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOABl M3YUYCHHsI BEIIECTB U WX MPEBPAIICHUI: O3HAKOMJICHHUE C
o0OpasramMu OpraHMYeCKUX BEIIECTB M MaTepuajaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJICKYI
OpPraHWYECKUX BEIIECTB, HAOMIONEHWE W OMHCaHWE JIEMOHCTPAIIMOHHBIX OTBITOB  TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBaHUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psi. MeTaH W 3TaH — OpoCTEHIIne
MPEJICTAaBUTENN aJKaHOB: (pU3Mueckue W XUMHYECKHE CBOMCTBA (peaklUMH 3aMelleHus u
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKHUI Psif. DTUICH U MPOMWIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENIN AJIKEHOB: (pU3Mueckue M XUMHYECKHe CBOWCTBA (peakuuu TUIAPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIPATALlMU, OKHCIECHUS U MOJIUMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTENIINI IPECTaBUTENb aTKUHOB: COCTaB, CTpOeHUE, GU3NYECKUE U XMMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBA3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 U MoOmyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPeKUHT
(TepMuYecKuil, KaTaTUTHUYECKUil), muponu3. [IpoaykTel nepepaboTku HeTH, UX TMPUMEHEHHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro nepepaboTKu.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUsI BEIIECTB U UX NMPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, Koulekiuu «HedTb» u «YT0omb», MOAenTupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IPOBEACHUE MNPAKTUYECKON PaOOTHI:
MOJTYyYeHHUE 3TUIICHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OMHOATOMHBIE CHUPTH. METaHON W ATAHOJ: CTpPOCHHE, (U3NYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJAOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBA3M MEXKAy MOJIEKYJIaMH CIUpTOB. JleficTBre MeTaHoIa U ATaHOIA
Ha OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO IIETOYHBIMHI METAJIIAMH, KAYeCTBEHHAsI PeaKlns Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuWe riaulepuHa |
STHIICHTJTUKOJISL.

@eHoNI: CTpPOCHHE MOJIEKYNbl, (HU3UYECKHE M XHUMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunbl U Kemowvi. DopManmpIeTHI, aneTaNbACTU: CTPOCHHE, (U3NUECKHE |
XAMUYECKHE CBOWMCTBAa (pEaklMU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIE PEAKIUH),
MOJTydeHUE ¥ TIPUMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KUCIIOT, PEeaKIus
sTepuduKanum), MoyiydeHue u npuMmeHeHue. CreapuHOBasi M OJEHMHOBas KHUCIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICHIUX KapOOHOBBIX KHUCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiaccuuKalus yrieBoaoB (MOHO-, TU- U Moiucaxapuibl). [ roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXJICHHE B TPUPOJIE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaia U HEeJUTIOI03bI.
duznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaina (TUIpOIu3, KaYeCTBEHHAs PEaKLUs C HOJIOM).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcuaom memu(ll)), ampaermmoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE TMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BEMa, KOIWYEeCTBa
HCXOJHOTO BEIIeCTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHnuecKue CoeMHEHMS.

AMUHOKUCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THIPOJU3, JI€HATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHs BEIIECTB M MX NPEBpALCHUIA: HAONIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BricokomoiieKkyJisipHbIe COeIMHEHN S

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3aLH, CpeAHsisi MoyieKyispHas wmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUsl U MOJIUKOHICHCALINS.

DKclepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX MPEBPALEHUI: 03HAKOMJICHHE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SIBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTe3, Kiaccupukauus, [NepUOJAUYHOCTb, HaONIO/IEHuEe, HW3MEpEHHue,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUYECKUIN YPOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BeIlecTBa, (PU3NUECKHE BEIMYMHBI U €AMHUIIBI
WX U3MEpPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHmsme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: mUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMUYecKuil dneMeHT. AToMm. Sapo aroma, WH30TOMBL. DIEKTPOHHAs O00OJOUKa.
DHepreTHyecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOHTaNy, S-, p-, d- anemeHTsl. OCOOEHHOCTH
pacmpesenieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros 1. .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyInaM U neprojaM. 3HaueHHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEMoJIApHas U TOJSpHAs, MOHHAs, MeTajulnyeckas). MexaHu3smbl 00pa30oBaHHS KOBaJCHTHOU



XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOoTpULATENbHOCTb. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BellecTB. ['eHeTndecKkas CBsI3b HEOPraHWYECKHUX BEIIECTB, INPUHAMICKANUX K PA3TUMYHBIM
KJIacCaM.

Xumunueckass peakuus. Krnaccuduxanuss XMMHUYECKHX pPEaKIMM B HEOPraHUYECKOW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMs U IPEBpalleHus
SHEPTUH NPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMblE pEaKlUU.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOINE HAa COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuarnus. CunbHble U cialbble 31ekTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX MPEBpALICHUN: JEMOHCTPALMS
tabmun «llepuomnueckas cuctema xumudeckux siaemMeHToB J[. M. MenneneeBa», u3ydeHue
Mozenel KPUCTAJUIMUECKUX pemEToK, HaOII0JAeHHe M ONUCAaHUE JEMOHCTPALMOHHBIX H
71ab0paTOPHBIX OMBITOB (pa3jiokKeHHe IMEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalu3aropa,
OIpENIETICHUE CPelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpPOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOJIB30BAHUEM MOHATUS «MACCOBas JOJI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilomoxxenune HemeramnoB B llepuonmueckoit cucremMe XUMHYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aTomMoB. Dusnueckue CBONCTBA
HEMETAJJIOB. AJNIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHUCIOT, BOJOPOIHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenue meramioB B [leproanueckoil CUCTEME XUMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIEKTPOHHBIX 000JI0UEK aToMOB MeTayuioB. OOmue
¢u3nueckue cBoiicTBa MeTayuloB. CIUlaBbl METAIIOB. DIEKTPOXUMHUUYECKUI psAJ HANpsDKEHUH
METaJIOB.

XVUMUYECKUE CBOWCTBA BaXHEHIIUX METAUIOB (HATpUM, Kaluui, KalbIMi, MarHui,
QIIOMUHMM, IUHK, XPOM, KEJI€30, MENIb) U UX COCTUHEHU.

OO11re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTANIBHBIE METOJbl H3YYEHHs BEIIECTB M MX NPEBpPALICHUI: H3ydeHHE
KOJUIEKIIMH «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEUICHHWE 3KCIEePHUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JaOOPAaTOPHBIX  OTBITOB
(B3auMoOIeHiCTBHE THUAPOKCHIA AITIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJOYel, KauyeCTBEHHbIE
peakly Ha KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwin 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BUTUU MeAuIuHbL. [loHATHE O HAyYHBIX METOJaxX IMO3HAHUS BEHIECTB M XUMUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepHAbI,
KOHCTPYKITMOHHBIE MaTepHalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepHallbl IS SJICKTPOHHUKH,
HaHOMaTepHaJIbl, OpTaHUYECKHNE U MUHEPAIbHBIC YA0OPECHHUSI.

XUMHST W 3]I0pOBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MPU M3YYCHUW OOIIEH M HEOPraHUYECKOW XMMHUU B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaln3,  CHHTE3,  KilaccUHuKanus,  MEePUOAUYHOCTb,  HAOJIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaMOaKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIleCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenapaTroB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JEKTPOHHAS] IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3ylbTaTaM OCBOCHHUS OOYYarOIIUMUCS
IIporpaMM cpenHero olmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus ABISETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cootBeTcTBUM € CUCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHMS NpeaMeTa «XUMHs» JOCTHralTCsl B EIUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMHM M HJEaJaMH POCCUICKOro
IPaXJaHCKOro oOOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M MpaBUIAMU IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBJIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTMUYECKOW JEATeNIbHOCTH OOyJarolmuxcs M0 pealu3aluu
IIPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY U apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTE€YECTBEHHOMU
XUMUHY;

yBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHHUS TOTO, YTO JOCTMIKEHHUS HAYKH €CTh pe3yiabTaT UIUTENbHBIX HAOIOJCHUMH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ IMO3HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIOIIEM aHaIHn3e
UH(OPMAIIUHU O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHHOCTH;

MOHMMAHKS [EHHOCTH TIPaBWJI HWHIAWBHAYAJIBHOTO M KOJUICKTHBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTH€ B pEUICHUM NPAKTHYECKUX 3a7ad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3InyHOro pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieit mpodeccuu M peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIONB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpPOJHOI cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OMBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IPHUPOJbl M UEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecTieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIETO0 MUpa U NMPOUCXOAAIIMX B HEM H3MEHEHU,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aKIIOUYEHNS Ha OCHOBE HAayYHBIX (PAaKTOB U MMEIOIIMNXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuvHbIX cdepax mnpodeccnoHambHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MeXTpeIMEeTHBIE) OOIeHAYYHBIC TTOHATHUS, OTPAKAIOITUE IIEJTOCTHOCTh HAYYHO W KapTHUHBI MHPa
U crienupuKy METOJIOB MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIEeCTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOYYAlOIIMXCS  KCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCajdbHble YydueOHBbIE ACWCTBUS B IO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAlOT OBIAJACHHUE YHUBEPCANBHBIMH YYEOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHUTDL PC3YIIbTATBI ACATCIBbHOCTH C TOCTABJICHHBIMU LCIISAMU



WCIOJBb30BaTh NMPU OCBOCHHM 3HAHMNA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHUS 51 00bSICHEHHUS OTJACNIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHN BELIECTB U XUMHUYECKUX PEAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKHE pACCY)KICHHsS (MHIYKTUBHBIC, MICAyKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PacCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE PEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMyla, ypaBHEHHE XUMHUYECKON pEakIuu — TP pelIeHHH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEIBHHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKITUii;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
st (POPMUPOBAHUS THITOTE3HI 11O MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IIJJAHUPOBAHUS W TIPOBENEHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 332 XOJOM ITPOIECCa, CAaMOCTOSITEIBHO
IMPOTHO3UPOBATh €ro pe3yinbTar, (HopMyIHpoBaTh OOOOMICHHWS W BBIBOABI OTHOCHTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIAHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOHCKY METOJIOB PEIICHHS
MPaKTHYECKHX 33/]a4, TPUMEHEHHUIO Pa3JInYHBIX METO/IOB O3HAHMUSL

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(opManuu (HAy4HO-TIOMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBouyHble Mocolus, pecypcel MHTepHera),
aHATM3UPOBATh HHQPOPMAIMIO PA3JIMYHBIX BHJIOB U (OPM MPEICTABICHUS, KPUTHYCCKH
OLIEHHBATH €€ I0OCTOBEPHOCTh U HETIPOTHBOPEUUBOCTE;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3UYHbIE METOIBI IpU TIOMCKE M OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIIOJIB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBieHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauecTBE CpEACTBA MNpH paboTe C XUMHYECKOU
uHbopManuei: NPUMEHATh MeEXIpeAMeTHble ((pU3MUYecKue W MaTeMaTH4YecKHe) 3HaKu U
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHne YHHBEPCAIbHBIMU KOMMYHUKATUBHBIMU 1 CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TeMbI B XOJIE JUaora W/UIU TUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYNIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIbHOM AEATEIBHOCTHU, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3UIIMN B X0Z€ 00CYX/IeHUsI 1 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ eI U 3aJadd, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTU KOPPEKTUPOBAThH
npeaaraéMblii aaropuT™ AEUCTBUM IPH BHIIOJHEHUM YYEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIILHOCTU Ha OCHOBE CaMOaHalIu3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKkas XUMHUsD OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XUMHUMU B TO3HAHWUU SIBICHUM HpHUpOnbI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MPaKTUYEeCKUX 3a7ad M DKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJISIpHBIH O00BEM, YIIEpOIHBIA  CKeJNeT,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, M30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3IK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
Y MPAKTUYECKOU IEATENBHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOILME MOHITHS IIPU ONTMCAHUN COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY IJISi COCTaBICHHS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMUYECKUX PEAKUUN, U3rOTABIMBATH MOJEIH MOJIEKY] OPraHMYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OMNpeAenEéHHOMY Kiaccy/Tpymie COeAUHEHUN
(yrneBoAopoibl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHMsA MO cuctemarndyeckoil Homenknarype (IUPAC), a taxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTWICH, STHJICHIJHMKOJb, TIHLUEPUH, (EeHOd, (GopManbAeruj, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACISATh BHJIBI XUMHUYECKOW CBS3HM B OPraHHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

cOpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTPOECHHME, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyramaueHn-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJb, IVIMLEPUH, (EHOJI, alleTalbJerul, MypaBblUHasl U YKCyCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
FeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYECKHX PEaKIUi C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, MPUPOMAHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAMUTH BBIYUCICHHUS IO XUMHUYECKHUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOIHOIO BELIECTBA WM HPOAYKTA PEAKIMU MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUSA, MCIOJIb3YEMbIX B XHMMHUU IIpU U3YYEHUU BELIECTB U XUMHUYECKUX SBJICHHUH
(HabiroeHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH cOOIIONATh MpPaBUJIa MOJIb30BAHUSA XUMHUYECKON MOCYNOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHns OpraHMYeCKUX BEIEeCTB IPU HarpeBaHUH, MOJTY4YEHUE 3TUIICHA U U3YUEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHMKH O€30MaCHOCTH
pyu oOpallleHuH C BElleCTBaMHU U J1a0opaTOpHBIM 00OpYIOBaHHEM, MPEJICTABIATh PE3YJIbTaThl
XMMUYECKOTO SKCHEpUMEHTa B (hopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX peaKLUi u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHUECKH AHAJIM3MPOBATH XMUMMUYECKYI0 HH(OpMaIuio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, HTepHeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHA HKOJOTHYECKU LEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’KaIoIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONPEACIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMass cmblca nokaszarens IIJAK, moscusate Ha
IIPUMEpax CIOCOOBl YMEHBIIEHUS M MPEIOTBPAIIECHUS UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucTeMy o0o3Havyenuit JI. bpaitns ans 3anucn xumudeckux Gopmyi.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH: O XWMHUYECKOW COCTaBIIAIOMIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XUMHH B TO3HAHUM SIBIIGHUUA TPHUPOIBI, B (HOPMHUPOBAHUM
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a]ad M HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolInue
MOHATHSA (XMMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHBb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUTMYECKasi, BOJOPOIHAS),
KpUCTaJUTMYECKasi  pemeéTka, THUIBI XAMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakluMH, XHMHYECKO€ paBHOBECHE); TEOPHUM W  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON Auccoluanuu, nepuoauueckuii 3akon JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPAIlCHUs SHEPTrUu MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUECKHE 3HAHUA,
JeXale B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH M CHUCTEMHOCTH XUMMYECKUX SBJICHHIA,
(akTosoruuecKrue CBEICHHUs O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30M1aCHOM HCIIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABIMBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONUCAHUU HEOPraHMYECKUX
BEIECTB M UX MPEBpaIllCHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JJISi COCTaBICHHS
dbopMyn BelIIeCTB M YpaBHEHUH XHMUYECKUX PEAKIUi, CHUCTEMaTHYECKYl0 HOMEHKIATYpPYy
(IJUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (YrapHbld Tas,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECTh, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT H
Jpyrue);

chOpMUPOBAHHOCTh YMEHUI OMPEeNsATh BaICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HOHHA,
MeTaJTn4yecKasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIUIMUECKON PEImIETKU KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJsSpHAs, WOHHAs, METalIM4ecKas), XapakTep cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIMUBATH MPUHAATIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe CoeTuHEeHUH (MPOCThIe BEIIeCTBa — METAIUIBI U
HEMETaJLJIbl, OKCUJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLIUH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMU4YECKUX 1eMeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBONCTB XHMHYECKHX JJIEMEHTOB M HUX
COEMHEHUH MO nepuojaM M rpynnam llepuoanyeckoil cuctemMbpl XuMHYECKUX 3aeMeHToB 1. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATH) OOIMIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIIECTBaMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy U COCTaBy pearupyrolluX BELIEeCTB, TEIIOBOMY 3(QQeKTy peakiuu,
M3MEHEHHUIO CTENEHEe OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKlny, y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUs peakUuil MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuu UAYT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIHMH, MOATBEPKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJICHH JIEKTPOHHOTO OaaHca 3TUX PEaKLUi;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pasnuyHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMMX HAyYHBIX NPUHLIMIIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuusx, Macchl BellecTBa WiIM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJITHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBHiia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pasnoxeHHe TNeEpoKCHJAa BOJOPOJAa B MNPHUCYTCTBUM KaTajlu3aropa, OIpeleNieHHe Cpejbl
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, peakIMd HOHHOIO OOMEHa, KaueCTBEHHbIC PEaKIMU Ha
cynb(dar-, kapboHaT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, pEIIeHHE AKCIEPUMEHTAIbHBIX
3amau no temMaM «Metamsl» u «Hemeramib») B COOTBETCTBMM C IpaBUIaMHM TEXHUKH
0€301MacHOCTH NpH 0OpaIlleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyJIMPOBATH BHIBOIbI HA OCHOBE ATHUX PE3yIbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3MPOBATH XUMUYECKYIO0 HH(MOpPMAIHIO,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpPEICTBa MAaccOBOM KOMMYHHKauuu, WHTepHET u
JPYTUX);

chOpPMHUPOBAHHOCTh YMCHHI COONIOAATh MpaBWJIa JKOJOTHYECKH IIEIecO00pa3HOro
MOBEJICHUsI B OBITYy M TPYIOBOH [EATENHPHOCTH B LENAX COXPAHEHHUS CBOErO 370POBbS M
OKpYKAroIlel MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTaHU3MbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbica mokasatens [1JK, mosicHsaTh Ha mpumepax crocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOYYaIOUIMXCS: YMEHHE HCIO0JIb30BaTh pelbedHO-
TOYEUHYIO cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCANHEHUN A. 3
M. bytiepoBa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEHNs
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertamisl 6 1
2.2 Hemeramner 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHHUYCCKHUX 5
' BeIllECTB
Utoro no pazneny 17
Pasznen 3. Xumusd H :KM3HL
3.1 XUMHA U )KU3HD 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo yacos Hcnonb3oBanue
Ne odopynoBaHus
w/n Tema ypoka Beero Konrtpoasubie | IlpakTuueckue HEHTPOB
padoThI padoTsbI "Touka pocra”
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YecKUX
2 coequHenni A. M. bytnepoBa, €€ 0CHOBHbIE 1
MOJIOKEHUS
[Ipencrasnenue o Kiaccuuxanuu
3 opraHnyeckux Beniects. Homenkiarypa 1
(cucremaTuyeckas) U TPUBHUAJIbHBIC HA3BAHMS
OpPraHWYECKUX BEUIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUM AT
5 MertaH u 3TaH — OpocTeuIme 1
MPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MPEACTABUTENH AIIKEHOB
Haruuk pH
3 [Ipaktuueckas padora Ne 1. «ITomyuenue 1 1 JaTuuk
STWJIEHA U U3yYEHHUE €0 CBONCTB TEMIIepaTyp bl
IJIATUHOBBIN
9 Anxanuensl. byranuen-1,3 u 1




MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KayuyyKa U PE3HHbI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI NPEACTABUTEIb ATTKUHOB
11 Brrunciienust no ypaBHEHHIO XUMHYECKON
peakuuu
Hatuuk pH
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh HaTunk
apeHoB TEMIIEPATYP Bl
TJTATUHOBBIHN
13 I'enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAJISKANTUX K Pa3IMYHbIM KilaccaM
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!
14 MIPUPOJIHBIN Ta3 U MOMyTHBIE He(DTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ IepepadoTKH
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
15 MIPUPOJIHBIN Ta3 U MOMYTHBIC He(DTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH
16 KontponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»
17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b
Haruuk pH
18 MHoroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U Jatuuk
TIIALIEPUH TEMIIEPATYp Bl
IJIATUHOBBIN
19 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUEe U




XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHUC

Haruuk pH
20 Anpreruabl: GopMaIbACTHI U alleTAIbICTH]I. JaTuuk
AnetoH TEMIIEPATYP bl
TJIATUHOBBIN
Hatuuk pH
21 OnHOOCHOBHBIE TIpe/IeNIbHBIE KAPOOHOBEIE JlaTunk
KHUCJIOTBI: MypaBbUHAS ¥ YKCYCHAasI TEMIIepaTyp bl
TJTATUHOBBIN
Hatuuk pH
29 [IpakTnueckas padota Ne 2. «CBoiicTBa Jatuuk
pacTBopa yKCYCHOM KHCIIOTBI» TEMIIepaTyp bl
IJIATUHOBBIN
93 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK
MPEJICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT
Hatuuk pH
24 MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX Jatuuk
KHCJIOT, UX MOIOIIee JICHCTBHE TEMIIEPATyp bl
IIJIATUHOBBIN
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX
a¢upoB
26 XKupsl: ruapoaN3, MpUMEHEHHE,
OuonoruYecKas poJib KUPOB
VYrneBospl: cocTas, Kiaaccuukarus.
27 Baxsneilne npeacTaBuTeNu: TIIOKO3a,
bpykTo3a, caxaposa
28 Kpaxman u 1enmtono3a kak IpupoHbie




MIOJIMMEPBI

KoHnTponsHas paboTta 1o pazaeny

29 «Kucnmopocoaeprkariye opraHHuecKie 1
COCTMHECHUS
30 AMMHBI: METHJIAMHH U aHUJIUH 1
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
31 OpPraHWYECKUE COCTUHEHUS, HX 1
Ounosiornueckoe 3HaueHue. [lenTumapt
32 benku xak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCTMHEHUSI
33 OcCHOBHBIC TIOHSTHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COSMHEHUI
OCHOBHBIE METOILI CHHTE3A Hatuuk pH
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 Jatuuk
[TnacTmaccel, KaydykH, BOJIOKHA. TEMIIEpATyp bl
[IpakTrueckas padoTa. TJIATUHOBBIHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

HUcnonb3oBanue
o0opynoBanusi
LHEHTPOB
"Touxa pocra"

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHUYECKHUX 3yiemeHToB /1. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmeHToB .. Menaeneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmudaeckas CBA3b, eé
BHbBI; MCXaHU3MBbI O6pa3OBaHI/I$I KOBaJICHTHOM
CBA3U. BO,Z[OpOI[HaH CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucienus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX. HctunHBIE
" KOJUIOUJHBIC paCTBOPHI. MaccoBas 1071t
BCIICCTBA B paCTBOPC

Haruuk pH
JlaTunk
TeMIeparyp bl
IUTAaTUHOBBIH




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHbIX
KJIaCCOB

Knaccugukamms XuMHYECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas pabota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

11

DIekTpoauTuyeckas aucconuanus. [lonarue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

Hatuuk pH
Jatamk
TEeMIIepaTyp bl
IUIATHHOBBIHN

12

OKHCANTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIH.
[TonsiTre 006 21EKTPOIM3€E PACIUIABOB U
PacTBOpOB coJieit

13

KountponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertannsl, ux nonoxkenue B [lepuoanueckoit
CUCTeMEe XUMHYeCKUX 31emMeHToB J]. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndecKre cBONCTBa
METaJJIOB




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL

15 HaNpsHKEHUM METAJIOB
. . Haruuk pH
XUMHYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
16 (HaTpUii, KM, KAJIBIIMI, MarHUH, Harmk
. . TEMIIepaTyp bl
ATIOMUHMI) U UX COCTMHEHUM .
IUIATHHOBBIN
Hatuuk pH
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX Jlatauk
COCMHEHU N TeMIeparyp bl
IUIATHHOBBIH
Hatuuk pH
18 XuMHUYecKre CBOMCTBA ITUHKA, JKejle3a U uX JlaTumk
COCIMHEHU I TeMIepaTyp bl
IUIATHHOBBIHN
[IpakTrueckas padota Ne 2. "Pemenne
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTamie»"
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi
20 CHUCTEME XMMUYECKHuX djeMeHToB []. U.
MenneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
duznyeckre CBOMCTBA HEMETAIIOB.
21 AtoTponsl HEMETaUIOB (Ha IpUMEpE
KHCTIopo/a, cepsl, pocdopa u yraepoaa)
29 XHUMHYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI U MX
COCIUHEHUI
93 XUMHYEeCKHE CBOWCTBA a30Ta, (hocodpa u ux
COEIUHEHHI
24 XUMHUYECKUE CBOMCTBA yriiepoa, KpeMHUS U




HUX COeIUHEHUN

25

[IpumeHeHne BaXXHENIINX HEMETAVIOB U UX
CoeqUHEHUN

26

O000611IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUI 110
teMe «HemeTamnery. BerauciaeHnus mo
YpaBHEHUSM XUMUUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padota Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KonTtponbHas padoTa mo TeMam «MeTayisl» u
«HemeTtamuie»

29

Heopranunueckue u opraHnyeckue KUciaoThI.
Heopranunueckue u opraHnyecKkue OCHOBAHUS

Hatuuk pH
JlaTumk
TEMIIepaTyp bl
IUIATHHOBBIHN

30

AmboTepHble HEOpraHU4eCKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHX M OPTaHUYECKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHuN BKOHOFH‘leCKOﬁ,
BHCPFCTHHGCKOﬁ u HPIIJ.ICBOfI 6630HaCHOCTI/I,
Pa3sBUTUN MCIUTTUHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLMIAX TPOMBIIIICHHOTO MOTY4YEeHUS
BaXHEWIINX BEIIECTB

33

Yenosek B MUPC BCUICCTB U MATCPUAJIOB

34

Xumus u 310pPOBLEC UCIIOBCKA

Harunk pH




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 11 kmace/ T'abpuensia O.C., O0mecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; Akmonepnoe oo6mectBo «M3marensctBo «lIpocBemenue»

» Xumus, 10-11 xnacesl/ Kypun A.A., AknroHepHoe o0miectBo «M3m1arenbcTBo
«IIpocsemenuey
1. Tabpuensan O.C. Ilporpamma kypca xumuu s 8-11 kiraccoB 001eo0pa3zoBaTeIbHBIX
yupexieHuil. — M.: Ipoda, 2006.

2. Xumus. 10 xnacc. ba3oBblit ypoBeHb: yueOHUK i 00111e00pa30BaTeNbHBIX YUPEKACHUN
/ O.C. T'abpuenss. — M: «/Ipoda», 2009. — 191, [1] c. : u.

3. lNabpuensu O.C. Hacronpnas kaura mis yautens. M.: biuk u K, 2008.

4. Xumus. 10 kacc: KOHTPOJIbHBIE U TIPOBepoUHbIe paboThl K yueonunky O.C. ['abpuensna
«Xumust. 10 kimace. bazossriit yposenny / O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa u
ap.. — 3-e u3 ., crepeoturt. — M.: [Ipoda, 2010. — 253, [3] c.

5. T'a6puensa O.C. Xumus. 11 knacc. ba3oBblii ypoBeHb: y4eOHUK IS
obmeoOpazoBaTenbHbIX yupexaeHuid./O.C. 'abpuensa.— M.: poda, 2009-2011. -191c¢

6. 'abpuensu O.C. Hacronbhas kaura ans yuurens. M.: briuk u K, 2008.

7. Xumus. 11xnacc. KontponbHblie u ipoBepounsie padoTsl k yueonuky O.C. I'abpuensn
«Xumus. 11 knacc. bazossiit ypoBeus»/O.C. ['abpuensn, [1.H. bepe3kun, A.A.Ymakosa u

ap.- 3-e u3f., crepeotun.— M.: JIpocda, 2010.-253 c.

METOIUYECKHUE MATEPHUAJIBI IS YYUUTEJIA
1. T'abpuensu O.C. IIporpamma kypca xumuu ais 8-11 kinaccoB 001eoopazoBaTeIbHBIX

yupexaenuil. — M.: Ipoda, 2006.



2. Xumus. 10 xinacc. ba3oBblil ypoBeHb: ydeOHUK 1715 00111€00pa30BaTeNbHBIX YUPESKICHUN
/ O.C. I'abpuensia. — M: «JIpodar, 2009. — 191, [1] c. : u.

3. I'abpuensa O.C. HacronpHas kaura st yautens. M.: biuk u K, 2008.

4. Xumust. 10 xiacc: KOHTPOJIbHBIE U TPOBepoUHbIe paboThl K yueOHuky O.C. ['abpuensna
«Xumus. 10 kmacc. bazossrii yposens» / O.C. IN'abpuensn, [1.H. bepe3kun, A.A. Yurakosa u
ap.. — 3-e u3n., crepeotutn. — M.: Jlpoda, 2010. — 253, [3] c.

5. T'abpuensn O.C. Xumus. 11 knacc. ba3oBblil ypoBeHb: YUeOHUK AJIs
obmieoOpazoBarenbHbIX yuapexaenuit./O.C. ['abpuensa.— M.: JIpoda, 2009-2011. -191¢

6. N'abpuensu O.C. HacronpHas kaura mis yautens. M.: biuk u K, 2008.

7. Xumus. 11xnacc. KontponbHblie v mpoBepounbie padoTsl kK yue6HuKy O.C. ["abpuensu
«Xumus. 11 kimace. bazossriit ypoBers»/O.C. INabpuensn, [1.H. bepe3kun, A.A.Ymakosa u

ap.- 3-e u3., crepeorurn.— M.: Ipoda, 2010.-253 c.
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