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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsbxkenue
[IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeruu 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4eOHOTO MpeaMeTa
«Xumus» s 10—11 ximaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYyaJdbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiel, cojepxkaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOHW 4YacThio HX oOpa3oBaHHOCTH. OHO  CIYXKHT
3aBEpINAIONINM ATAllOM pPEATH3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEW, TPHUCYIIUX MEIOCTHONH CHUCTEME XHMHYECKOro o0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMHUPOBAHMS MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
YeoBeKa, a TaKKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U
pUpoAHOH cpere. Peanusyercs xumuueckoe 00pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpP)KaHUE U TOCTPOEHUE
KOTOPOTO OMpeaeNieHbl B MPOrpaMMe MO0 XHMHH C Y4ETOM CHenu(UKA HAayKH XHMUH, e
3HA4YCHUs B TIO3HAHHUH TPHPOJIBI M B MAaTEPHAIHHON JKU3HM OOIIECTBA, a TAKXKE C yU4ETOM 00X
1eJIel W MIPHUHIUIIOB, XapaKTePH3YIONINX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEHETO OO0IIero
obOpasoBanus B Poccutickoii Denepannm.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(bopMUpOBaHKE PAIIIOHAIIBHOIO HAYYHOTO MBIIUIEHUS, B CO3JaHHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MHUpE Kak O €AMHCTBE MPUPOJbl U YEJI0BEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOIeHCTBYsT C JpYyrMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha pELIeHue INI0OANbHBIX MPOOJEM YCTOHYHMBOIO pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O€30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 knaccsl, 6a30Bblil ypOBEHb M3Y4€HUS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIKOYEHHUS B JKU3Hb COLIMYMA,
IIPOJOJKEHHUs 00pa30BaHuUs B pa3IMUHbIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XuMUs» sBISAIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKITIOUEHHEM
3HaHUH U3 oOuIel XumMHuKM) U opraHndeckoi xuMuu. @opMupoBaHHe JTaHHON CUCTEMBbl 3HAHUN
IpU U3y4EHUHU MpenMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxanus KypcoB — «Opranuueckas xuMus» 1 «OO0mmas 1 HeopraHudecKkas
XUMUsD» ¢(hOpPMUPOBAHA B MPOrpaMMe M0 XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0Ja K W3Y4YEHUIO
y4yeOHOro Martepuana u oOyCIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
OTNpeNIeNIEHHBIX TEOPEeTHYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XHMMHHU BeIEeCTBa
paccMaTpUBAIOTCSl Ha YPOBHE KIACCHMYECKOW TEOPUM CTPOEHUS OPraHMYeCKUX COEIMHEHMH, a
TaKke Ha YpOBHE CTEPEOXMMMUYECKHX M 3JEKTPOHHBIX MPEJCTABICHUH O CTPOEHUM BELIECTB.
CBeneHusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B PA3BUTUU — OT YIVIEBOJAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEIMHEHMHA. B Kypce OpraHm4eckoil XMMHHU TMOJIy4aroT
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pa3BuTHEe CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs IE€pBOHAYAIbHBIC
MPEJCTAaBICHUS O XUMUYECKOH CBA3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIUU.

[lon HOBBIM yrjoM 3peHusi B mpeaMere «XuMus» 0a30BOTO ypOBHS PAacCMaTPHBAETCS
M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMS TEOPETHUECKHH Marepuan u
(aKTOJIOTHYECKUE CBEJICHHUS O BEIIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHMYecKast XUMHUsD» O00yJarOIUMCs MPEIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX M METOJI0JIOTMYECKUX IO3ULINH,
riIy0Ke TMOHSATh HCTOPUYECKOE M3MEHeHHe (DYHKIMH STOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWK O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMHUUYECKUX PEAKLIUSX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHsercs B Kypcax 10 wum 11 KimaccoB 3ieMeHTaMM  COJIEp)KaHUs, HMEIOLIUMU
KYJIbTYPOJOTHYECKMI M NPUKIAAHOW XapakTep. OTU 3HAaHUSA CIOCOOCTBYIOT IOHMMAaHUIO
B3aUMOCBSI3M XMMHMHM C JPYrUMH HayKaMH, pacKpblBalOT €€ pojb B IMO3HABaTEIbHON U
MPaKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IpOLECCY
TBOpUYECTBA B 00JaCTU TEOPUM M MPAKTUUECKUX MPHIOKEHUA XUMUHU, TOMOTAalOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBAaTh UHPOPMAIUIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HaHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIEOBATENbCKUX 3a1ad. B 1enoMm conepikanue
yaeOHOro npenMera « XMMUsS» JAaHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPraHUYECKOTO0 M OPraHMYeCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBJICHUN MyTEM IKCIIEPUMEHTA
U pelieHHs] MPOTHUBOPEUHI MeXIy HOBBIMU (akTaMH U TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHE POJIM XUMHUH B PEUICHUM IKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepekeHus
SHEPreTHUECKUX PECYpPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUAIOB.

B mumane pemenus 3amad BOCHHUTAHMS, Pa3BUTHUA M COLMAIM3alUU  O0Y4aroIIUXCs
MPUHATBHIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEAETICHUIO COJEp>KaHUS M TOCTPOCHUS
npeaMeTa mperycMaTpuBaloT (OPMHPOBAHUE YHUBEPCAJBHBIX YUEOHBIX JIEHCTBUM, UMEIOLINX
0a30Bo€ 3HaUEHUE I PA3IUYHbIX BUJIOB JAESITEIbHOCTH: pelIeHHs MpolieM, MOUCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHUS OMbITa MPAKTUYECKOW U
HCCIIEIOBATENIbCKON AEITEIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MIO3HAHWU XUMUHU.

B npakTtuke npenojiaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHusl, TMPU  OMNPENEICHUH  COJEpKaTeIbHOU
XapaKTepUCTUKHU IeNiell M3y4YeHHs IpeJMeTa HampaBiIeHHEM IMEpPBOCTENEHHOW 3HAaYMMOCTU
TPaAMLMOHHO Tmpu3HaéTcs (OPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak oOrnactu
COBPEMEHHOTO E€CTECTBO3HAHHUA, MPAKTUUYECKOW IEsTeIbHOCTH YelOBeKa M Kak OJHOrO H3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpEeJIeNICHUIO 1eJIel N3YUeHUs IIpeIMeTa SBIISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo NaHHOM TOYKE 3pEHUS TJIABHBIMH IIEJIIMU U3YYEHHUS MpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (QopMUpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBJISAIONICH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOH Ji€KaT KIIOYEBbIE MOHSTHUSA,
(dyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHUE SI3bIKAa HAYKHU, YCBOCHHE M MOHUMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IIeHNI MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHE
WX Pa3BUTUS U CTAaHOBJIICHUS;

e (opmupoBaHME U pa3BUTHE MPEICTABIECHUN O HAayYHBIX METO/AX MMO3HAHUS BEIIECTB U
XUMUYECKUX pEaKUUd, HEOOXOAUMBIX Ui NMPUOOPETEHUsT YMEHHUH OPUEHTHPOBATHCA B MHpE
BEIIECTB M XHMMYECKMX SBJICHHUH, HMEIOIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENbHOCTH, CBSA3aHHBIX C HaOMIOJEHHEM H
0OBSICHEHHEM XMMHUYECKOTO 3KCIIEPUMEHTa, cOOII0IeHUEeM MpaBuil 0e30MacHOro oOpalieHus ¢
BEIIECTBAMHU.

Hapsny c atum, conep:karenbHas XapaKTepUCTUKa IeJiel U 3a/1a4 U3yueHUs IpeaMera B
porpamMme 1Mo XMMHUHU YyTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMM NMPHOPUTETAMU
B cucTeMe cpeaHero oomiero oOpazoBanus. CerojHsi B TNpENoOJaBaHUU XUMUU B OOJbIIeH
CTETIEHU OTHAETCA NPEANOYTeHHEe MPAKTUYECKOH KOMIIOHEHTE COJIepXaHus OOydeHus,
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OPUEHTUPOBAHHONH Ha TMOATOTOBKY BBIIYCKHUKa 0OIIe00pa3oBaTeIbHON  OpraHu3alvy,
BIIQJICIOIIET0 HE HAOOpOM 3HAHMA, a (PYHKIIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHUSIMH aKTHBHOTO TOJIyYCHHs 3HAHUN U MPUMEHEHHUS UX B PEaJbHOM JKU3HU IS PEHICHUs
MPAKTUYECKHX 3a/1a4.

B cBi3u ¢ 3TUM mpH U3yYEHHH MpeaMera «XUMHs» JTOMHHHUpPYIOIIEee 3HAueHHUE
NpHOOPETAIOT TaKKE LENN U 33/1a4H1, KaK:

amanTanus oOyyaromuxcs K  YCJIOBHSIM  JUHAMHUYHO  pa3BUBAIOLIETOCS  MUpA,
(GbopMHpOBaHHE WHTEIUICKTYyalbHO PA3BUTOW JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIHOMY NPHUHSATHIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopmupoBaHre y OOYYarOIIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
MMEIOIINX YHUBEPCATBHOE 3HAYCHHE /ISl PA3IMYHBIX BUJIOB JESITEIHHOCTH: PEUICHHUS IpoOiemM,
MOWCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUs] ONBITA
JEeATeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B TO3HAHUHM XMMHUH, a TaKXKe IS OIEHKH C
MO3UIIMIA HKOJIOTHYECKOH 0€30TTaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHM3M 4YeJIOBeKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSIMH, UCITIOIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JIJISl TIOUCKA U aHaIHM3a Y9eOHOH M HaydHO-TIONYIISIPHON WH(POPMAIUN XUMHUYIECKOTO
COJIEpKaHNUS;

(dbopMuUpOBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOMIOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJIMMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA,;

BOCIIMTaHUE Yy OOyJarommxcsi yOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHHM, €€ BaXHOM PpOJM B  pElIeHUH TIJI00aJbHBIX  MpoOJieM  palMOHAIBHOTO
MIPUPOIOIOIB30BAHNUS, TOMOJIHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOOUMOCTH OEpeXHOr0o OTHOIICHHWS K MPHUPOJE U CBOEMY
3I0pPOBbIO, @ TAKXKe€ MPUOOPETEHMS OIbITa UCIOJIL30BAHUS MOJYYEHHBIX 3HAHUW Ui MPUHATHS
IPaMOTHBIX PEHICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B ydeGHOM miaHe cpemHero oOmiero oOpa3oBaHus MPEeIMET «XUMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHOoN obmacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.

OO1ee yuCIO YacoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHErO
obmero obpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hexemo), B 11
kiacce — 34 vaca (1 yac B Hezielto).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE M 3HAUEHUE B MOIY4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKHMX  BemecTB.  HomeHkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepUMEHTAJIbHbIE METO/Ibl M3Y4EHHUsl BEILECTB M UX IPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEIIECTB IPU HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpoCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHEe B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MIPE/ICTaBUTENN aAJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIpATallU1, OKHCIEHUS U MOJIUMEPU3aLIN), TOJyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metmwiOyraaueH-1,3: cTpoeHHe, BaKHEUINE XUMHYECKHUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENb AJTKWUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE M XMMUYECKHE CBOWCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBa (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJyY€HUE U TNpUMEHeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpo8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MPUHAUICKALMMH K pa3JInuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKH YTIIeBOJOpo10B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIE Ta3bl.
Heprp u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKH HePTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HedTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroibs U MPOIyKTHI €ro nepepadboTKy.

OKCIEepUMEHTAIbHbIE METObl U3YUYECHHS BEIIECTB M HUX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbs» u «Yronb», MonenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTeHONPOU3BOJAHBIX, IMPOBEACHUE MPAKTUYECKON pabOThI:
MOJIyYEHHUE 3TUIIEHA U U3yYEHUE €ro CBOMCTB.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peaknuu (Maccel, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xamme opranndeckiue COeANHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOCHME, (U3UYECKUE U
XMUMHUYECKHE CBOWMCTBA (PEaKkIUU C aKTUBHBIMHU MeETallJIaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHHE),
npuMeHeHne. BoiopoiHbIe CBSI3M MEXKly MOJIEKYJIaMH CUPTOB. JelicTBHEe MeTaHOoJIa U ATaHOJIa
Ha OpPraHu3M 4YeJIOBEKa.

MHoroaToMHbIe CHUPTHL. ODTUJICHIIMKOIb W TIWLEPHH: CTpOeHHe, (uznueckue u
XMMHYECKHEe CBOMCTBA (B3aMMOICHCTBUE CO MIEIOYHBIMU METAJJIaMH, KAUYeCTBEHHAs PEaKIus Ha
MHOTOAaTOMHbIE CIupThl). JleiicTBUe Ha opraHu3M uesoBeka. [IpuMeHeHHe TriuLepuHa U
STUJICHTJIUKOJIS.

@deHoJI: CTpOCHHE MOJIEKYNbl, (U3NUYECKUEe U XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna.




Anpnerunbl M KemoHwvl. DOpManmbAETH], aleTalbACTHA: CTPOCHUE, (QU3MYECKHE U
XMMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE DEAKIIMH),
[IOJIyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IpeNebHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsl U YKCYyCHash KUCJIOTBI:
CTpoeHue, PU3NIECKIEe M XUMUIECKIE CBOMCTBA (CBOMCTBA, O0IINE /IS KJIacca KUCIIOT, PEAKITHs
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICHMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE NCUCTBHE.

CrnoxHble 3pHUPBI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX S(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrneBojpl: cocTaB, KiacCU(pUKALUS YIIIEBOIOB (MOHO-, TU- U MoJKMcaxapuibl). I moko3a —
MPOCTEHUIIINI MOHOCAaXapHuI: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XUMHUYECKHE
cBOlcTBa (B3aumojeicTBue ¢ ruapokcunoM Meau(ll), okucieHne aMMuadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
npuMeHeHue, ouosiornueckast poib. orocuntes. ®pykTo3a Kak U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoansie nojaumepbl. CTpoeHne Kpaxmaiaa U LEeUTI0I03bI.
duznyeckue U XMMHUYECKHUE CBOIMCTBA Kpaxmaiia (THUIpOiIn3, KAUeCTBEHHAs! PEAKIMsI C HOJ0M).

DKClepUMEHTAJIbHbIE METOJbl W3YYEHHs BEIIECTB M MX MPEBpALICHUH: MpPOBEACHUE,
HaOJIOJIEHNEe U OMNMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHHPTOB (OokuciaeHHe 3TaHosa okcuaom wmenu(ll)), mMHOroaromHbIx
CcnupToB (B3auMojelcTBUE TunlepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHUa4yHbIM pacTBopoM okcuga cepedpa(l) u rugpoxcugom memu(ll), B3aumopeiicTBue
Kpaxmaja C HWOJIOM), MPOBEJACHUE TMPAKTHUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bobrunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, oObEMa, KOJIUYEeCTBa
HCXOJIHOTO BEIECTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKLIUN).

A3zoTcoaeprkaliye OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIOTBI Kak aMQOTepHble OpraHuyeckue coenuHeHusd. Dusudeckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IuMuuHa). buonornyeckoe 3HadeHue
aMMHOKHUCIOT. [lentuapl.

benku kak npupoJiHBIE BBICOKOMOJICKYNISIpHBIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHas CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEIKOB: THIPOJIU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKcIepUMEHTAIIbHBIE METOJbl M3YYeHMsI BEIIECTB M UX IPEBpAIlEHUI: HAOIOAEHUE U
ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OENKOB IpPU HarpeBaHWH, LBETHbIE
peakiuu OeIKOB.

BbicokoMoieKkyIsIpHbIE COeAMHEHH

OCHOBHBIE MOHATHUA XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALuU, CPeAHsAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COSIMHEHUH — MOJIMMEPU3aLUs U OJUKOHICHCALUS.

DKclepUMEHTaIbHbIE METO/Ibl U3YYEHHUS BELECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0pa31aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed IpU M3ydeHUHU opraHumdeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATHM, SBISAIOLUIUXCSA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAy4Hble TOHSATHS: sIBICHME, HaydHbIH (pakT, Trumoresa, 3aKoH,
TEOpus, aHaju3, CHUHTE3, KiIacCUupHUKaAMs, MEePUOAUYHOCTb, HAOIIOJCHUE, H3MEpEHHe,
9KCIEPUMEHT, MOJIECITUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUM YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AUHULIBI
UX U3MEPEHUS.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HPOTOCHHTES,
OMOJIOTUYECKU aKTHUBHBIE BelecTBA (O€IKH, YIIIeBOAbI, KHUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIMBO, PECYPCHI.



TexHonorus: MUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJILHOI'O MMUTAHUA, MOKOIIUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUEC MPCIIapaThbl, MaTCpraJibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.

11 KJIACC
OBIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTaiy, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmoguueckas cucremMa XuMU4ecKux dsimeMeHtoB J[. M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa U [lepuoanyeckoil cHUCTEMBl XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpHUEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyHnam M rnepuojiaM. 3HaueHHe NepUOoANUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIspHasi U TOJIsipHasl, MOHHAasA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMs KOBAaJECHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTUOHBI U aHHOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Tonatne o gucnepcHsIX cucreMmax. MIcTUHHBIE M KOJIIIOWIHBIE pacTBOpBL. MaccoBas 1ois
BEILECTBA B PACTBOPE.

Knaccudukanus Heopranmueckux coendHeHuid. HomeHkaTypa HEOpraHWYECKHUX
BeIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKUX BEILECTB, NPUHAMICKAINUX K Pa3Id4YHBIM
KJIaCCaM.

Xumudeckas peaknusa. Kimaccupukanumss XUMHUYECKUX PEaKIid B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUH. 3aKOH COXPAaHEHHs MACChl BEIECTB, 3aKOH COXPAHECHMs U IIPEBPAILCHUS
SHEPrUM IPU XUMHYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKLUU.
Xumnyeckoe paBHOBecHe. (DakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHMYECKOTO DPABHOBECHS.
[Tpunmun Jle [latense.

OnexrpoauTtnueckas auccoruanus. CuibHble M ciadble 31eKTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 11EJI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHUs BEUIECTB M UX IPEBPAILCHUI: JAEMOHCTpaLus
tabmun «llepuonmueckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
Mojielell  KPUCTAJUIMYECKUX peIETOK, HaOMI0JCHWE U OIMCaHWe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIOKEHHE IEpPOKCUIAa BOJAOPOAAa B MPUCYTCTBUU KaTalu3aTopa,
OTIPEJICIICHUE CPEAbl PACTBOPOB BEILECTB C NOMOIIBI YHUBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), NpOBEAEHUE MpaKTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HPAaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEaKLIUN».

Pacuérnbie 3agaun.

Pacu€rbl 10 ypaBHEHHUAM XMMHYECKHUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHYECKNE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM TIOHSTHS «MAcCOBasl JOJIS BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenune HemeramnoB B Ilepuoamyeckoi cuCTEME XMMHUYECKUX
anemeHtoB JI. M. MenzaeneeBa W 0COOEHHOCTH CTpoeHHUs aroMoB. dusnueckue CBOICTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepsl, pocdopa u yrieposa).

XUMHUECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (TaJlOreHOB, cephl, a3oTa, (ocdopa,
yrJepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUIOB, KHCIOPOACOAEPKAILIUX KUCIOT, BOJOPOJIHBIX
COCTMHCHMIA).

[IpumeHeHne BaKHENIINX HEMETAJUIOB U UX COETUHEHHM.



Mertaiuel. [lonoxenue meramioB B [leproauyeckoil CUCTEME XMMHUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOiue
¢usnueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPSHKEHUN
METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJIOB (HATpWUil, Kalui, KaJlbIUd, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmire cnocoObl mosry4eHust MeTauioB. [IprMeHeHre MeTayIoB B ObITY U TEXHHKE.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HX TMPEBpALICHUN: H3yUeHUE
KoJuleKuuu «MeTajuibl M CIUTaBbD», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONKHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTIBITOB
(B3aMMOIEHCTBHE TUIPOKCHAA ATIOMUHHS C PACTBOPAMH KHCJIOT W IIEJIOYed, KauyeCTBEHHBIC
peakiy Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa Tra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMUA 4 KU3Hb

Ponps xumuu B 00ecriedeHNH YKOJIOTHIECKOM, SHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJAaxX ITO3HAHUS BEHIECTB M XUMUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPHUHIMIAX [POMBIILICHHOTO TOJYYCHUS
BaKHEHIIINX BEIIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAKHEHIIME CTPOUTEIHHBIC MaTepHaIbI,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHUS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 6€30MacHOTO UCTOIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzarus MeXnpeIMEeTHBIX CBSI3€H NPH U3yYeHUHU OOIIEl W HEOPraHWYECKONW XUMHH B
11 kyacce oCymecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaylnM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUUECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPOIbI, OJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHomnorus: XUMUYECKast MIPOMBIILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKass MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeiHEro oOuiero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B CcOOTBETCTBMM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpe JHYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPaXTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HAJIMYHE MOTHUBAIIUH K 00YyUEHHIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHHM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKU XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIE€JOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJMuue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TIAHBI.

JIn4HOCTHBIE pE3Y/IbTAaThl OCBOEHHUS IMpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yueOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH H HJEaJaMH POCCHICKOTO
IpaXXJIAaHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMH W TPaBHUJIAMH TOBEICHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEIBHOM M IPAKTHUECKOW JEATENbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOIIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPAaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U MPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW AEATEILHOCTH IIPU CO3JIaHUU Y4EOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U [T03HABATEIbHbIX 3a/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U apTyMEHTBI IPYTUX
IIPU AHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ATENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOUIEHHUS K HCTOPUYECKOMY M HAydyHOMY HACJEIUI0 OTE€YECTBEHHOM
XUMUHY;

YBaKEHHsI K IIpolieccy TBOpYECTBA B 00JACTH TEOPUHM M IPAKTUYECKOIO HMPUMEHEHHUs
XHMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOINIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSHHOTO TPY/a YYEHBIX U IPAKTUKOB,;

UHTEpeca M II03HABaTEJIbHBIX MOTHUBOB B TMOJYYEHHH M TIOCIEIYIOIIEM aHalu3e
MHGOpPMAIIUHU O MEPEOBbIX JOCTHKEHUIAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJICHHUS;

CIOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBSI3aHHbIE C XWMHYECKUMH SIBICHUAMHU, U
IPUHUMATh OCO3HAHHbIE PELICHHs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE TMOBEJIECHHWE M TOCTYINKH CBOMX TOBAapHILEH € MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUIN 3TUX MOCTYIIKOB;

4) popMHUpPOBaHHS KYJbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBoro M Oe3omacHOro obpa3a >KHU3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWBUAYAJLHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJICJCTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS KOOI,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JESATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYCHUIO MPO(ECCHil pa3IMuHOrO pojaa, B TOM HYHCIC HA
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHUIYAJIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun U peain3auu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBA;

6) 73K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11ETIECO00PA3HOTO OTHOMICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TII00ATFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOM CPEIBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKEHUM XUMUH JIJIsI PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TIPUPOI0TIOTH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHM, MPUHOCSIINX BPEJ OKPYKAIOIICH MPUPOJTHOU Cpene,
YMEHHUS TPOTHO3UPOBATh HEOJIATOTPUSITHBIC YKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUIM U MPEIOTBPAIIATH UX;

HaJIM4Yus PAa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTUKU;

MOHUMaHM cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M 4YeJIOBEKa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMHU: B €€
F'YMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JIaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEHICHUH II00ATBbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecrevyeHny yCIOBHUM YCHENIHOTO TPya U SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHHUs SBJICHUN OKPYXKAIOUIETO0 MHpA U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHBIE 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJBIO MOJIYYEHHSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS [T pelIeHUs TpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON A TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY T[IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbiX cdepax mpodecCHoHaNBHOM
NEeSTENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI
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MertanpeaqMeTHble pe3ylbTaThl OCBOCHHUS YYEOHOTo IpeaMmera «XUMHs» Ha YPOBHE
cpemHero o0Iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIE JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXKAUCIUILUTHHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHO KapTUHBI MUpa
u CHCHI/I(l)I/IKy MCTOIOB IMO3HAHMs, UCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIICIOBAaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBHUS (mo3HaBaTesIbHBIE, KOMMYHHUKATUBHBIE,
perynsTuBHbBIE), oOecreunBaonme (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHONM KOMIIETEHIIMH 00y4aroluXxcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHPOBO33PEHYECKHUE 3HAHUS U YHHUBEpCaJbHble YyueOHbIE IEMCTBHUS B I03HABATEIBHOW U
COLIMAIBHON MTPAKTHKE.

MeranpeaAMEeTHBIE PE3YJIbTATHl OTPAXKAIOT OBJIAJIEHWE YHHUBEPCAIBHBIMH yUE€OHBIMU
IMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMU HeﬁCTBHHMH.

OsJiajieHne YHUBEPCAIbHBIMU Y4eOHBIMU NO3HABATEIbHBIMH 1€ CTBUSIMU

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITEJIBHO  (DOPMYJIUPOBATh W aKTYyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

OTpENeNATh LENH JAEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHH WX JOCTHIKECHUS,
COOTHOCHTD PEIYIIbTAThI ACATCIBbHOCTH C IOCTABJICHHBIMHU LCISAMU;

HCIIOJIB30BaTh IMPU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHUS — BBIACIIATH
XapaKTCPpHBIC IMMPHU3HAKU HOHATUH W YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBECTCTBYIOIINEC IMOHATHA IJIA 06T)$ICH6HI/I$I OTACJIBHBIX CbaKTOB 158 ﬂBHeHHfI;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUHN I KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHABJIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXICHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEYHS B PACCMATPUBACMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATh B MPOIIECCE MMO3HAHUS, UCIIOJIb3YeMbIe B XMMHH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIEITH, IPeoOpa30BBIBATh MOICIBHBIC IPEICTABICHHUS — XUMHUYCCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHYeCKas (GopMylsia, YpaBHCHHE XHMHYECKOM peakiud — TMPH PEIICHHH YYeOHBIX
MMO3HABATE/IPHBIX M MPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BAaHHBIC MOJCIbHBIC MPEIACTABICHHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX PHU3HAKOB U3y4aeMbIX BEIICCTB U XHMHUCCKUX PEAKIUH.

2) 60a30BbI€e HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYCCKUX PCAKIUH;

dbopMynupoBaTh IEIM MW 3aJa4d  HMCCIICJOBAHHWS, WCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITSIIBHO C(HOPMYJIMPOBAHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 GOPMHUPOBAHUS THIIOTE3BI IO MTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYIKIICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSITCIILHOTO IUJIAHUPOBAHUS M TIPOBEICHHS YUYCHUYCCKUX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOIICHUS € BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHMUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYCCKOW HCCIICOBATEIbCKON W TPOCKTHON JESTEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B  Pa3IMYHBIX HCTOYHHUKAX WHPOpMANUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMOcCoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpencTaBlIeHUS, KPUTUYCCKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPECUYHBOCTb;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3JIUYHBIC METOJBI TPU TIOUCKE W OTOOpe
uHpOpMaINU, HEOOXOMMOH IS BBITIOJIHEHUS YUEOHBIX 3a/1a4 ONPEICIEHHOTO THTIA;

MpUOOPETaTh OMBIT MCIOJB30BaHHUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIONb30BaTh HAYYHBIH S3bIK B KadyeCTBE CpEACTBA TNpU pPadOTe C XUMHUYECKOH
uHboOpMalMell: NPUMEHATh MEXMpeAMeTHbIE ((PU3UUYecCKue M MaTeMaTHYeCKHe) 3HAKUu U
CHMBOJIBI, POpPMYIIBI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBiageHne YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXJTaeMOi TEMBI B XOJ€ AHMAajora W/Win AUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTAIMEl pe3yabTaTOB IO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU T[PU  BBINOJHEHUM XHUMHUYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW padoOThl MO HCCIETOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peainzanuu y4eOHOTO MpoeKkTa M (HOpMyIUMpOBAaTh BBIBOJBI MO pe3yJabTaTaM IMpPOBEAEHHBIX
HCCIIEIOBAaHUI IMyTEM COTJIACOBaHMSI MO3ULIMHI B X0/1€ 00CYX/IeHUsI 1 0OMEHA MHEHUSIMH.

OgiaeHHNe YHMBeEPCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO IMMO3HABATENBbHYIO JIEATEIbHOCTb,
ompezenss e€ Lenu U 3a/1add, KOHTPOJIUPOBaTh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeaiaraéMblii aaropuT™ AEMCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCO0 UX PEIICHUs C YYETOM IMOTyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM HAa OCHOBE CaMOAHaINW3a U
CaMOOILIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI Kypca «OpraHudyecKasi XUMHUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIONIEH E€CTECTBEHHO-
HAyYHOW KAapTHHBI MHUpA, POJM XWMHUHU B TIO3HAHWM SIBICHUW MPHPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM st
pemieHusl MPAaKTUYECKUX 3aJad M OSKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOHOH cperie;

BJIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHUH, KOTOpas BKJIOYACT: OCHOBOIOJATAIOIINE
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, JJICKTPOHHAsE 000JI0YKa aTOMa, MOJICKYa, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, XHUMHUECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSpHAs Macca, MOJIAPHBIH OOBEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHAS TPYIINA, PaauKaji, W30MEpHs, W30MEpbl, TOMOJIOTUYECKUH psiJi, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOI M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMEp, TOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIHEHUS); TCOPUH M 3aKOHBI (TCOPHSI CTPOCHHS OPTraHUYECKUX
BemiectB  A. M. DByrinepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHMS, JISKAIIUEC B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHUYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUU M O€30TIACHOM MCIIOJIb30BAHUH BAKHEUIITUX OPTraHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TIOHSATHH, YCTAHABINBATh
WX B3aUMOCBSI3b, UCTIOJF30BATh COOTBETCTBYIOIINE TOHITHS MIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpeBpAIEHUI OPraHUYEeCKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTAaBIUBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL UJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(YrneBoopoibl, KUCIOPOA M a30TCOAEpXKAllhe COCAWHEHHUsS, BBICOKOMOJEKYJISPHbBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA To cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOTHIICH,
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alleTWICH, STHJICHIJIHMKOJb, TIHLUEPUH, (eHOd, (QopManbAerus, areraiblIerul, MypaBbHHAsS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 1eJUTI0103a, TJIULHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHIBI XUMHUYCCKOW CBS3H B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE W
XUMUYECKHNE CBOMCTBA TUITUYHBIX MIPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTtaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUIl0jI03a, aMHHOYKCYCHas KHCI0Ta), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJYy HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIL;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, TPHUPOAHBIM Ta3, yrojib), CHOCOOBI MX MEpPepadOTKH U TMPAKTUYECKOE IPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccpl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOJIYKTOB pPEaKLnn);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYEHUHM BEMIECTB M XHMHYECKHX SIBJICHUHN
(HaOnrofeHue, W3MEpeHue, OSKCIEPUMEHT, MOJEIMPOBAaHUE), HCIOJb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHUS IS IPUHSITHS PEIICHNN B KOHKPETHBIX JKH3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKEM, a TAK)KE IIPaBHIIa OOPAIICHHS C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OPraHuYecKX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4YEHHE €ro
CBOMCTB, KauyeCTBEHHbIC pEAaKIMM OpPraHMYECKUX BEIIECTB, JeHaTypauus OEKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuy ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEICTABISTH PE3YIbTAThI
XMMHYECKOTO JKCIepuMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

cOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOi nHpopmaiun, UHTepHeT u Ipyrux);

chOpMHUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEAICHUA B OBITY U TPYIOBOH JEATENbHOCTH B LEIAX COXPAHCHHsS CBOCTO 310POBbS M
OKPYIKAIOIIel MPUPOJHON CPEIbl, OCO3HABATH ONACHOCTH BO3JCHCTBHS HA JKHBBIC OPTaHH3MBI
OIpe/IeNEHHBIX OPraHMYECKHX BEIICCTB, NOHMMas cMbicn nokasarens IIJIK, noscusTs Ha
pUMepax CrnocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
Yel0BeKa;

JUis 0Oydarouuxcs C OrpPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIA CIEMBIX M CJHa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xuMmudeckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuuyecKas XUMUs»
OTpaXKaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH: O XMMHUYECKOH COCTaBIISIOIIEH €CTECTBEHHO-
HAay4HOM KapTHHBI MHUpA, POJM XHWMHUHU B TO3HAHUM SIBJICHUN MNPHUPOJbI, B (HOPMUPOBAHUU
MBILIUIEHUS! W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusl MPaKTUYeCKUX 3aJad M OSKOJOTHYECKM OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY
3/I0pPOBBIO U IPUPOJTHOM CpENIE;
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BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATHSA (XMMUYCCKHUI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOMTAIM ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHLHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KpUCTaJUITMUECKasi  pemérka, THUIBI XHMHYECKHMX  PEaklMil, pacTBOpP, IJIEKTPOJUTHI,
HEIJICKTPOJIUTHI, AJNEKTPOJUTUYECKAS JAUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON  peaklnH, XMMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON Aucconuanuu, nepuonnueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHUsSI W TMPEBPALICHUS DHEPTUU MPU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKAIIMEe B OCHOBE IIOHMMAaHMSI TPUYMHHOCTHU U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKkTOJIOTMYECKHUE CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OC30IMaCHOM HCIOJIL30BAHHUU
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITEIIBHOCTH YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MTPU3HAKU TOHITHH, YCTaHABIUBATDH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHSTHS MPU ONMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHMI];

c(hOopMUPOBAaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHMKY JUISI COCTaBIICHUS
dbopMyn BeEHIECTB U YpPAaBHEHUH XUMHYECKUX PpEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) wu TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbId Ta3,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTh, HEraméHas W3BECTh, MUTHEBAs COJA, MUPUT U
IpyrHe);

c(hopMUPOBAaHHOCTh YMEHUH OTMPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCKasi, BOJOPOIHAS) B COCAMHEHUSIX, THI KPUCTAUTMYECKOW PEIMIETKH KOHKPETHOTO
BelecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPTaHMUECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMUBATh MPUHAAIC)KHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe coelMHeHUH (IpoCThie BEIECTBA — METAILIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHBbIE TUAPOKCUABI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenpeneeBa U JEMOHCTPHUPOBATH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH,

chOpMUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB Ileproanueckoil cucTeMbl XUMUYECKUX AeMeHToB /1. M.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY», «IHEPreTUUYECCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XHMUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cuctemMbl XuMU4ecKux 3emMeHToB . U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOILIBI YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

chOpMUPOBAHHOCTh YMEHHS KIacCU(DUUIUPOBATh XMMHUYECKHE PEAKIUU MO PA3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETNIeHEH OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIH, YIaCTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIU PA3IUYHBIX TUIIOB, MOJHBIC
U COKpalléHHBbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIlvii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiMu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3neiicteus (nmpunuun Jle Hlarense);

chOpPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XUMHUYECKHE MPOLIECCH, JieXkKallue B
OCHOBE MPOMBIIIJICHHOTO TMOJYYEHUSI CEPHON KHUCIOTHI, aMMHaKa, a TaKkke chopMHUpOBAHHOCTH
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MPEJICTaBICHU 00 OOIMIMX HAyYHBIX MPUHIUINAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMHUPOBAHHOCTh YMEHUH TPOBOAWTH BBIYHCICHHUS C WCIOIH30BAHUEM TIOHSTHUS
«MaccoBasi JIOJI1 BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHWN Ta30B MPHU XUMHUYECKHX
peaKIusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIISCTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MACChl BEIIECTB, IIPEBPAILICHHS U COXPAHEHUS SHEPTHH,

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia OOpaIIEeHUs ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH W BBINMOJHATh XUMHYCCKUHA ASKCIECPUMEHT
(paznokeHHe mepoKcHIa BOAOPOJa B HPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
PacTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCAIILHOTO WHJIMKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd HOHHOTO OOMEHAa, KauyeCTBCHHBIC PEAKIMH Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWSI, PEIICHUE SKCIIEPHUMEHTATBLHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPAaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PY/0BAHUEM, NIPEACTABIIATh
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3amucu ypaBHEHWUH COOTBETCTBYIOIIMX
peakiuii U GOpMYITHPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO HH(POPMAITHIO,
MOJIyYaeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpEJICTBA MacCOBOW KOMMYHHKAIMH, VHTEepHET u
IPYTHX);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa 3KOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXalolel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIC OPTaHU3MBI
OTIpeJICIEHHBIX BEIIECTB, MOHUMAas cMbICT Tokasarens [1JIK, moscHATs Ha mpuMepax CIIOCOOBI
YMEHBIIEHUS U IPEJOTBPAILICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHHUIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins s 3anmucu xumuueckux Gopmys.

TemaTnuyeckoe NJIAHNPOBaHUE € YKA3aHMEM KOJIHYECTBA 4YaCOB, OTBOAMMBIX HA OCBOEHHUE
Ka)KI0H TeMbI ¢ y4eTOM padoueil mporpaMMbl BOCIIMTAHUS

Peanu3anus BocnuTareabHOro MOTEHIIMAIA YPOKOB MIpelyCMaTpUBAET:

BKJIIOUEHHUE YUHUTEISIMU B pabouue nmporpammbl Y4eOHBIX MPEIMETOB, KYpCOB, MOJIyJIeH,
TEMaTUKU B COOTBETCTBUU C KaJIEHJAPHBIM IJIAHOM BOCIUTATENIbHOM pabOThI IIIKOJIBI;

MaKCUMaJIbHOE HCIIOJIb30BaHNE BOCIHUTATEIBHBIX BO3MOKHOCTEH COJEPIKAHUS Y4EOHBIX
npeaMeToB Uil GOpMHpPOBAHUS Yy OOY4YaIOIIUXCS POCCUUCKHUX TPaJAULMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX LEHHOCTEH, POCCUHCKOTO HCTOPHUYECKOrO CO3HAHMS Ha
OCHOBE HMCTOPHUYECKOTO TMPOCBEIICHUS; MOI00pP COOTBETCTBYIOIIETO COAEPIKAHUS YPOKOB,
3aJlaHu#, BCIIOMOTATEIbHBIX MaTEPHAIOB, IPOOJIEMHBIX CUTYAIUH A7l 00CYKICHHUIA;

BKJIIOUEHUE YYUTENIMH B pabouue MporpaMMbl MO Y4eOHBIM TMpeaMeTaM, Kypcam,
MOJYJISIM LEJNEBBIX OPHEHTUPOB pPE3yAbTAaTOB BOCHUTAHMS, HUX Yy4eT B OMNpPEICICHUU
BOCITUTATENBHBIX 33724 YPOKOB, 3aHATHIA;

BKJIIOUEHHUE YUUTENSIMU B pabouyue MporpaMMbl YUeOHBIX MPEAMETOB, KYPCOB, MOAYJIEH
TEMaTUKU B COOTBETCTBUU C KaJIEHJAPHBIM IJIAHOM BOCIHUTATEIbHOM PabOThI;

BBIOOP METOJ0B, METO/IMK, TEXHOJIOT Ui, OKa3bIBAIOIMX BOCIIUTATENBHOE BO3ACHCTBHE HA
JUYHOCTh B COOTBETCTBUU C BOCHUTATENBHBIM HA€AJIOM, IENbI0 U 3aJadaMy BOCIHTAHUS,
I[EJIeBBIMU OPUEHTHPAMU pPE3yNbTaTOB BOCIHMTAHUS; peaTH3alMi0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM e TeNbHOCTH;

MIPUBJICUEHUE BHUMAHUS O0yJaIONIUXCs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax
MPEeIMETOB, SBICHUH M COOBITUN, HWHUIMMPOBAHUWE OOCYXKJCHUN, BBICKA3bIBAHHI CBOETO
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MHEHHSI, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIICHHS K HM3y4aeMbIM COOBITHSIM, SBICHHSM,
JUIAM;

IpPUMEHEHHE WMHTEPAKTUBHBIX (opM ydeOHOW pabOTBl - HMHTEIICKTYaJIbHBIX,
CTUMYJHUPYIOIIUX IM03HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOJMWK, AWCKYCCHH, IaroIInuX
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO [HAJIOra; T'PYNIIOBOW pPabOTHI,
KOTOpasl YYUT CTPOUTH OTHOUICHHS M JEHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pPa3BHTHUIO
KPUTHYECKOTO MBIIUICHUS;

noOyxaeHne oOyJaromuxcs CoOM0AaTh HOPMBI TIOBEACHUS, MpaBHia OOIIEHHUS CO
CBEpCTHHKAMH M TENarorn4ecKuMd  pabOTHHKAMH,  COOTBETCTBYIOUIME  YKJIaay
00m1eo0pa3oBaTeNbHON  OpraHM3alii, YCTAaHOBICHHE W TOJIEPXKKY I00poxenaTeabHON
aTMocdepsr;

OpraHu3aIio0 HACTABHMYECTBA MOTUBUPOBAHHBIX H APYIUPOBAHHBIX O0YJAIOUINXCS HAJ|
HEYCTICBAIOIIUMHU  OJHOKIACCHUKAMH, B TOM 4YHCIE C OCOObBIMH 00pa3oBaTelbHBIMU
MOTPEOHOCTSAMH, [AIOIIEro OOYYAIOUIMMCS COLMAIBHO 3HAYMMBINH ONBIT COTPYIHHYECTBA M
B3aMMHOM ITOMOIIIH;

WHUIIMAPOBAHUE M TIOMJEPKKY HCCIEIOBATEIBCKON JESITEeIBbHOCTH OO0y4YarOMIUXCs,
TUTAHUPOBAHUE W BBINIOJHEHNE WHIWBHIYAIbHBIX M TPYIIOBBIX IMPOEKTOB BOCTHTATEIHHON
HaTPaBJICHHOCTH.
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Paznen 3. Kuciiopoacoaep:xamue opraHnyeckue coeJuHeHus
3.1 Cruptel. DeHou 3
Anbaerunbsl. KapOoOHOBBIE KUCTIOTHI.
3.2 C 7 1
JIOXKHBIC d(DHPBI
3.3 VYraeBoasl 3
Utoro no pazneny 13
Pa3nen 4. A3oTcoep:kaiyue OpraHudecKre coeJIuHeHusl
4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku
Hroro no pazaeny
Paszgea S. BoicokoMoJIeKyJISIpHbIE COCAUHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2 1
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m nporpaMMBI Beero Kognpo.m,m,le HpﬁaKanecmle 06pa3oBaTebHbIE
padoTsI padoThI pecypeb
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKkoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemeHToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
) BEIIECTB
1.3 XUMHYECKHE PEAKITUU 1 1
Hroro mo pazueny 13
Pa3nen 2. Heopranndeckasi XuMus
2.1 Mertasibl 6 1
2.2 Hemeransl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 2
' BEILIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XUMHMS ¥ )KU3Hb
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI /151 VAEHUKA

I"a6puensn, O.C. Xumust: 10, 11 kmacc: 6a3oBblit ypoBeHs/ M3natensctBo «IIpocBemenue

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumusa Metonudeckoe nocodbue — 6a30BbIi YpOBEHb -
M.: JIpoda 2022 ron.

2. O.C.I'abpuensn. N.I'.OctpoymoB, «O011ast XuMHsI B TECTaX, 3aja4ax, ynpaxHeHusX. 11
kiace» — M.: IIpoda. 2023 roxm.

3. O.C.T'abpuensn. [1.H.bepeskun., A.A.YmakoBa «Xumus 10, 11 xnacc: KoHTpoabpHbBIE 1
IIPOBEDPOYHEIE PAOOTEI K VueOHUKY». — M.: Ipoda. 2021 r.

4. O.C.I'aopuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas xHura
ot vaurens». Yacte 1 — M.: IInoda. 2019 rox.

5. O.C.I'abpuensn. I'.I".JIeicoBa. A.I'.BBenenckas «Xumus 11 ximacc: HacroipHas kHHUTa
Ut vaurens». Yacte 2 — M.: IInoda. 2022 rox.

6. O.C.I'abpuensH. [1.B.Pemetos. N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021rom.

7. M.A.Pg6oBa, ¥Y.}O.Hesckas, P.B.JInako «TecTel mo xumuu 11 xiacey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, N.I.octpoymoB «XMMHYECKHIi SKCIIEPUMEHT B 11KoJie 11 kmacey; -
M.: Ipoda. —2019 rom. _

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[IpumepHbIe paboune MporpaMMsI 1O MpeAMETaM 00sA3aTeIbHONW YacTH Y4eOHOTO Ii1aHa
AOCTYIIHBI  II€garoraMm ImoCpE€aCTBOM IIOpTalia E,Z[I/IHOFO COICPIKaHU S O6H1€FO
obpasoBanus- https://edsoo.ru/Primernie_rabochie_progra.htm

Poccuiickas a5ekTpoHHas 1IKoja

- https://resh.edu.ru

Enunas  kostekims — nudpoBbIX — 0o0Opa3oBaTesibHBIX — pecypcoB - http://school-
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31
Meromuueckne  Bugeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75
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