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HHOACHUTEJBbHAA 3AITUCKA

Pabouas mporpamMma 1o XuMHH Ha YpPOBHE CpEJHETo OOIIero 0Opa3oBaHMs COCTaBJICHA
Ha ocHOBe TpeOoBaHuil K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMBbI
OCHOBHOTO 00mIero o0Opa3oBaHusi, NpPEACTAaBICHHbIX B dDenepaqbHOM TOCYJapCTBEHHOM
00pa3oBaTenbHOM CTaHJapTe cpeaHero oomero oopazosanus (Ilpukas Muno6pHayku Poccuu
or 17.05.2012 r. Ne 413, 3apeructpupoBaH MuHHCTEpCTBOM IocTHUIMU Poccuiickoi
®eneparun 07.06.2012 1., per. nomep — 24480), a Takke pabodeii mporpaMMbl BOCITUTAHUS
MBOY «Bununckas COIL Ne2 um. MamytoBa A.A.», ¢ yuérom KoHuenuuu npenogaBaHus
PYCCKOTO s3bIKa M JHuTepaTypbl B Poccuiickoii denepanuu (yrBEpKIEHHONW pacropsHKEHUEM
[IpaBurtensctBa Poccuiickoit deneparuu ot 9 anpenst 2016 r. Ne 637-p).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «BUOJIOT USD»

[IporpaMMa 1mo XMMUU Ha YpOBHE cpeAHero oluiero odpa3zoBaHus pa3zpaboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanmmy,
TpeOoBaHUN K pe3yibTaTaM OCBOCHUS (enepanbHOil 00pa30BaTENbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanus (DOII COO), mnpenacraBieHHbBIX B DelepallbHOM T'OCYIaPCTBEHHOM
obpaszoBatensHOM cranaapre COO, ¢ ydyerom KoHuenuuu mnpenopaBaHus yuyeOHOTo IpeaMera
«Xumusi» B o0pa3oBareNbHbIX opraHuzanmsx Poccuiickoit deneparuu, peaiu3yrONIMX OCHOBHBIC
o0Opa3oBaTeNnbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruy pa3BUTHUS BOCIHUTAHUS B
Poccuiickoit ®enepaunu Ha nepuon ao 2025 roma» (pacnopspkenue IlpaButenbctBa PO ot
29.05.2015 Ne 996-p).

OcHOBY MOJX0I0B K pa3paboTKe MpOorpaMMBbl IO XUMHUH, K ONPEICIICHUIO O0IIEeH cTpaTeruu
oOyueHus, BOCIIUTAHUSA U Pa3BUTHUSL OOYYaIOIIUXCS CPEACTBAMH Y4eOHOTO mpeaMeTa «XUMHUsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIHM KOHIeNTyaidbHble monoxeHus ®PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJNieH, Coaep:KaHUs, Pe3ybTaToB oOyueHus M TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJy4aeMOE€  BBIMYCKHMKaMH  00Iieo0pa3oBaTenbHOM
OpTraHU3aIH, SBISETCS HEOTHEMJIEMOH YacThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEpIIAIOIIAM
3TANoOM peajM3aluy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX LIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO O0pa3oBaHMsA. JTH IICHHOCTH KacaroTcs ITO3HAHWS 3aKOHOB
IpUPOBI, (GOPMUPOBAHUS MHUPOBO33PEHMS M OOIIEH KyIbTyphl YeJOBEKa, a TAKXKE SKOJIOTHYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOpPOBBIO M TPUPOJHON cpene. Peanmnsyercs Xxummdeckoe
oOpa3oBaHHe OOy4alolUXCs Ha YpPOBHE CpPEIHEro oOIero odpa3oBaHUs CPEACTBAMH y4eOHOTO
npeaMera «XUMUs», COJepKaHUE U TIOCTPOCHNE KOTOPOTO ONpEeNeHbl B POTrpaMMe 0 XHMHUU C
y4eTOM CHEeNM(PUKN HAyKW XUMHHM, €€ 3HaUeHHs B MO3HAHWU NPHPOJIBI M B MaTEpUAIBbHON >KU3HU
o0miecTBa, a TaKkXKe C Y4eToM OOMMX IeJed W TNPHHIUIOB, XapaKTEPH3YIOUINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpe/iHero obuiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HWIPaeT 0COOyI0 pOJIb B COBPEMEHHOM
LUBWIN3ALUU, B CO3JaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOW BKIJaJ B
(dbopMHpOBaHKE PALIMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE IETTOCTHOTO IMPECTaBICHHS 00
OKpY’KaloIlleM MHUpe KaK O €IMHCTBE MPHUPOJbl U YeJIOBEKa, KOTOopoe (OpMHUpPYETCs B XUMHM Ha
OCHOBE MTOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYKAIOMIETO MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMU U BO3MO>KHBIMU 00JIaCTIMH IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C NPYTUMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMIIEMOM
YaCcThI0 MUPOBOHM KYJbTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPyJa M KU3HU KaKJOro 4JeHa
obmecTBa. CoBpeMeHHas XUMHs KaK HayKa CO3WIaTelbHas, KaKk Hayka BBICOKHMX TEXHOJOTHH
HampaBjeHa Ha pelIeHHue TI00aTbHBIX MPOOJIEeM YCTOHUMBOrO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOMH,
HHEPTreTUIECKOH, MUIIEBOH, IKOJIOTHUECKONW OE30MaCHOCTH U OXPaHbI 37T0POBBSI.
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B cootBercTBHMM € OOIMMH WEISIMH M TPUHIMIIAME CpeIHEro oOIero oO0pa3oBaHUS
comepxkanue npenmera «Xumus» (10-11-e xmaccel, 0a30BbI YpOBEHb M3Y4EHUS]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO IOATOTOBKY OOYyYaromuxcsi, HEOOXOAMMYIO UM JUIS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHNIHOTO BKIIOYCHHS B JKH3Hb COIHMYyMAa,
MPOJOJIKEHHS] 00pa30BaHuUs B PA3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPECTBEHHO C XUMHUEH.
CocTaBngomuMHA TpeaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «OpraHnmueckas XUMHUS» U
«O0masi 1 HeopraHuyeckasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPraHMYECKONW XUMHH (C BKJIIOYCHUEM 3HAHUU U3
oOmell XUMHUK) U OpraHnyeckoi Xxumun. POopMUpPOBaHUE JTAHHOW CHCTEMbl 3HAHUW TPHU U3YYCHUH
npeaMera 00ecrevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHsI BCETO MHOr000pasusi BEUIECTB HA OCHOBE
OOINX MOHSTHUN, 3aKOHOB U TEOPUN XUMHUHU.

Crtpykrypa comepxkanusi KypcoB — «Opranudeckas xumus» u «OO0Imas U HeopraHmdecKas
XUMHS» cPOPMUPOBAHA B MpOrpamMMme [0 XMMHUU HAa OCHOBE CHCTEMHOTO MOJXOAa K H3YYEHHUIO
y4yeOHOro Marepuana U OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHUEM 3HAHUK Ha
ONpEACNEHHBIX TEOPETUUYECKHX YPOBHAX. Tak, B Kypce OpPraHMYecKOl XHMHH BellecTBa
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKON TEOPHUH CTPOCHUSI OPTaHUYECKUX COCTUHEHHUM, a TaKKe
Ha YPOBHE CTEPEOXHMMHUYECKUX U 3JEKTPOHHBIX MPEACTaBIECHUIN O cTpoeHuu BemiecTB. CBeneHus 06
M3y4yaeMbIX B Kypce€ BEUIECTBAaX JalOTCd B PAa3BUTUU — OT YIJEBOJOPOAOB IO CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIuMHEHuil. B Kypce opraHnyeckoil XHWMHUHU IIOJIy4alOT pa3BUTHE
cOopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUs NEpPBOHAYAILHBIC TPEACTABICHUS O
XUMHUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTHU CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMUUECKOU PEaKIINH.

[Ton HOBBIM YIJIOM 3peHHs] B TpeaMmeTre «XuMus» 0a30BOro ypOBHS paccCMaTpHUBAETCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMsl TEOPETUUYECKUNA Marepuan |
(dakTonoruuecKkue CBEACHHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«OOmass u HeopraHuyeckas XUMHUs» OOyJaromMMCsA TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE MEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKMX M METOAOJIOTHYECKHUX IMO3UIUH, TIy0xke
MOHATh UCTOPHUYECKOE M3MEHEHUE (YHKIIMI 3TOTO 3aKOHA — OT 0000IIaromei 10 00bICHSIOmEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAxX U
MPUMEHEHHUH, a4 TaKXKe€ O XUMHUYECKHX PEaKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B Kypcax 10-x wm  11-x KjaccoB 3leMEHTaMU  COJCpPXKaHUS, HMEIOLIUMU
KYIbTYPOJOTHYECKMM W TPUKIATHOW XapakTep. OTH 3HAHUA CHOCOOCTBYIOT MOHMMAHUIO
B3aMMOCBS3U XUMUU C APYTUMH HAyKaMH, PACKpPHIBAIOT €€ POJIb B MO3HABATEIILHOM M MIPAKTUUYECKON
JesITEeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH
TEOPUH U TIPAKTUYECKUX TMPUIIOKEHUM XUMHUH, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCA B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJIeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUECKU
OCMBICTUBATh MHGOpPMAIIMI0O W  TPUMEHATH €€ JJIA  TIOTNOJHEHWs  3HaHWUW, pelieHus
MHTEJUIEKTYAJIbHBIX M SKCHEPUMEHTAIBHBIX MCCIEAOBATENbCKUX 3a7ady. B 1enom cojaepkaHue
y4eOHOro TpeamMeTa «XHUMHs) JAaHHOTO YPOBHS M3YYEHHs] OPUEHTHUPOBAHO Ha (OPMHpPOBAHUE Y
o0ydaromuxcsi MHPOBO33PEHUECKONH OCHOBBI N7l TOHMMaHUs (UIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOIO0 M OpPraHMYecKOro MHpa, OOYCIIOBIEHHOCTh CBOMCTB
BEILIECTB MX COCTAaBOM U CTPOEHHEM, NTO3HABAEMOCTh MPUPOJHBIX SIBIEHUN MYyTEM HKCIIEPUMEHTA U
pelieHus: MPOTUBOPEUNM MEXIY HOBBIMH (DAKTaMU U TEOPETHUYECKUMHU MPEMOCHUIKAMH, OCO3HAHUE
POJIM XMMHUU B PEIICHUH HKOJIOTMUYECKUX MPOOJeM, a Takke MpodsieM cOepekeHHs] YHEPreTHIeCKUX
PECypCOB, CHIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane perenus 3a1ay BOCIUTAHUS, Pa3BUTHS U COIUAIM3AINYA OOYJAIOIIUXCS TPUHSATHIC
MporpaMMOil TI0 XUMHHU TOJXOJbI K OINPEICICHUIO COACPKaHUS UM TIOCTPOSHHUS TMpeaMeTa
MpelycMaTpuBaloT (OPMUPOBAHHWE YHHUBEPCATbHBIX YUE€OHBIX IEHCTBHI, HUMEOMMX 0a30Boe
3HAYEHHE JJIS PA3JIMYHBIX BHUJIOB JEATEIHLHOCTH: PEIICHUsI PoOieM, MOrcKa, aHaau3a U 00paboTKu
nH(popMaNuY, HEOOXOAWMBIX HJisi MPUOOPETEHHs OIbITa MPAKTHUYECKOH U HCCIeA0BaTEIbCKOM
NeSTeTLHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B TIO3HAHUU XUMUH.
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B mpakTuke npenogaBaHus XUMHH KaK HAa YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHusl, TaK U Ha
YpPOBHE cpeiHero o0miero oOpa3oBaHus, IPH ONPEACTICHUN COACPKATEIBHON XapaKTePUCTUKH IIeTIeH
M3y4YeHUs IMpeAMETa HANpaBICHUEM I[EPBOCTENIEHHOW 3HAYMMOCTH TPAJAULMOHHO NPHU3HAETCS
¢bopMHpOBaHHE OCHOB XHMHYECKOW HAayKH Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyibTypbl. C
METOJIMYECKON TOUKHM 3pEHUsS] TAaKOM MOJAXOJ K ONpPENEICHUIO Leled U3yueHus MperMeTa SBISETCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TIABHBIMH LEIISIMU U3YYEHUS MpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10—11-e kiracchl) SABASIOTCS:

e (QopMUpOBaHHWE CHUCTEMbl XHUMHYECKHX 3HAHUW KaK BAXHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE MOHSITHS,
¢dyHgaMeHTanbHBIE 3aKOHBI M TEOPUH XHMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JIOCTYHHBIX OOOOIIEHHH MHPOBO33PEHUYECKOr0 XapakrTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opMupOBaHHE U DPA3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX MO3HAHMS BEILIECTB U
XUMHUYECKHX pPEaKUui, HEOOXOAMMBIX JJsl MPHOOPETCHUsST yYMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

e Ppa3BUTHE YMEHUU M CIIOCOOOB JEATEIHHOCTH, CBA3AHHBIX C HAOIIOICHHEM U OOBSICHEHHEM
XUMHYECKOTO JKCIIEPUMEHTa, COoONIoeHueM TmpaBui Oe3omacHOro oOpameHus ¢
BEILLECTBAMH.

Hapsiny c stum, coxmepikarenbHas XapakTEpUCTUKa L€l M 3aJad HU3Y4YeHHs INpeaAMeTa B
IporpaMMme 1o XMUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU NPUOPUTETAMH B
cucteMe cpeaHero odmero oOpaszoBanusi. CeroaHs B NMPENojaBaHUM XUMUU B OOJbIIEH CTENEHU
OTJAeTCs MPEANOYTEHHE MPAKTUUYECKONH KOMIIOHEHTE COAepkKaHHs 00y4eHHs, OPUEeHTUPOBAHHOM Ha
[IOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaCIOUIero He HabopoM 3HaHUH, a
(GYHKIIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHUSIMU aKTUBHOT'O MOJIyUYEHUsI 3HAHUN U
MIPUMEHEHHUSI UX B pEaIbHOM KM3HU JUUISl pELIEHMSI IPAKTUYECKUX 3a/1a4.

HEJA N3YYEHUS YYEBHOI'O TIPEAMETA «bHOJIOI USI»

[Ipn m3ydenun npenmera «XuUMHS» JOMHHHUPYIOLIEe 3HAYCHUE MPHOOPETAIOT TaKHWe LETH M
3a7a4u, KaK:

e ajanTanys 00y4aroUIMXcs K YCIOBUSAM TUHAMUYHO Pa3BUBAIOLIETOCS MUPa, JOPMHUPOBAHUE
WHTEJUIEKTYaJ IbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHIO, COTPYJHHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHUIO TPAaMOTHBIX pEUIEHHH B KOHKPETHBIX >KM3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;
¢dopmHupoBaHHEe y O0OYYalOLIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMA),
UMEIOINX YHUBEPCAIBHOE 3HAYEHWE JUI PA3IMYHBIX BHIOB JIEATEILHOCTH: PEIICHHS
npo6iem, MoucKa, aHajau3a u 00paboTku MHPOPMAIIUU, HEOOXOIUMBIX JJIsI TPUOOPETEHUS
OTIBITA JICATENIEHOCTH, KOTOPasi 3aHMMAET BAXHOE MECTO B MO3HAHUU XUMHH, & TAKKe IS
OLIEHKM C TMO3MLIUN HKOJOTHMYECKOW OE€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB H
XUMHYECKHX TPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPEIY;
pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
00y4aromuxcs: CoCOOHOCTH CaMOCTOSTEIbHO MPHOOpPETaTh HOBbIE 3HAHUS MO XMUMHH B
COOTBETCTBUM C  JKM3HEHHBIMH  IOTPEOHOCTSMH, HCIOJb30BATH  COBPEMEHHBIE
MH(POPMAIMOHHBIE TEXHOJOTHH JUIs TIOMCKA M aHan3a y4eOHOW M HaydHO-TIOMYISIPHON
UHPOPMALIUU XUMHUECKOTO COJICPKAHUS;

(dbopMHpOBaHHE W Pa3BUTHE Y O0YJAIOIINXCS aCCOI[MATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJMMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHHH XUMUIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy 00ydJaroUInXcsl yOeKAEHHOCTH B TYMaHUCTHUECKOW HANPaBICHHOCTU XUMUH,
€€ B&KHOU POJIH B PEIICHUH TJI00ATBHBIX IPOOJIeM PaMoOHaIFHOTO PUPOAOTIOIH30BAHNS,
MOTIOJIHEHUSI DHEPreTHMYECKHX PEeCypcoB M COXPaHEHHs] TMPUPOJHOTO PaBHOBECHS,



0CO3HAHMsI HEOOXOAMMOCTH OEpeXKHOTO OTHOUICHHS K MPHPOJE U CBOEMY 3/I0POBBIO, a
TaKXKe MPHOOPETEHUsI OIbITa MCIOJIb30BAaHUS TOJIYUYEHHBIX 3HAHUH JUIS TMPHHATHUS
IPaMOTHBIX PEIIEHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

MECTO YYEBHOTI'O IIPEJIMETA «BUOJIOT'US1» B YYUEBHOM IIVIAHE
B ydeOHOM Iu1aHe cpexHero oOIiero oOpa3oBaHUs HpeaMeT «XUMHS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB PEIMETHOM 001acTH «ECTeCTBEeHHO-HAYYHBIE PEAMETHD.
OO01ee 4KMCI0 YacoB, OTBEJACHHBIX I M3YYCHHUS XUMHUHU, Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
oOpa3oBanus cocrapisieT 68 yaco: B 10-m knacce — 34 gaca (1 wac B Henenio), B 11-m kimacce — 34
yaca (1 gac B Hezenmo).

COJAEPXAHUE YYEBHOI'O ITPEIMETA

10-ii knace

OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

Hpe;[MeT OpFaHquCKOﬁ XHUMHU: (M BO3HHUKHOBCHUC, Pa3sBUTHUC u 3HAUYCHUC

B IOJYYCHHHM HOBBIX BEUIECCTB U MaTepHanoB. Teopus CTpOEHHUs OpraHUYeCKHX coeauHeHuid A.M.
Bytnepona, ee ocHOBHBIE MoI0KeHHsI. CTPYKTypHBIE (POPMYIIBI OpraHMYECKUX BemiecTB. [ 'oMmonorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KpPAaTHBIE CBA3H.
[IpencraBnenne o KiaccH(UKAMU OPraHUYECKUX BeIIeCTB. HOMEHKmaTypa OpraHHYecKuX
COeAMHEHUIl (cucTeMaTHyecKas) U TPUBUAJIbHBIE HAa3BaHMs BAXKHEHMIIMX MpeAcTaBUTENCH KiIaccoB
OpPraHUYECKUX BELIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUCHHS BEIECTB U MX MPEBPALICHUN: 03HAaKOMIIEHHE ¢ o0pa3aMu
OpraHMYECKHUX BEIIECTB M MarepualaMM Ha UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ] OPraHUYECKHX
BEIIECTB, HAOIIOIEHUE U ONMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB IO MPEBPALCHUIO OPraHUYECKUX
BELIECTB IIPU HarpeBaHuM (I1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. MeTaH M 3TaH — NPOCTEHIINE IPEICTaBUTEIN
aJIKAaHOB: (hpu3MUECKHe U XMMHUYECKHE CBOMCTBA (peakLU 3aMEIICHUs U TOPEHUs), HaXOX/IECHUE B
IIPUPOJIE, TIOJYYECHHE U IPUMEHEHNE.

AJNKeHBI: COCTaB M CTPOEHUE, TIOMOJIOTMYECKHH pAld. OTWIEH M MNPONWIEH — IpOoCTeHIue
MPE/ICTaBUTENIN aJIKEHOB: (PU3MYECKHE U XHMHMUYECKHE CBOMCTBA (peakiuu T'HIPUPOBaHMUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEpU3allun ), MOJydeHHEe U IPUMEHEHHE.
Anxanuensl: Oyraguen-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHME CBOMCTBA
(peaxuust nonumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMUYECKUH psii. AUETHIEH — NpOoCTeHIunit
NPEJICTaBUTENIb AJKMHOB: COCTaB, CTPOEHME, (PU3MUECKHE M XHMHUYECKHE CBOICTBA (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3MYECKME M XMMHUYECKHE CBOMCTBAa (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHHWA), IOJyYeHHE M MpuMeHeHue. Toiyona: cocraB, CTPOEHHE,
¢u3nyeckue U XMMHUYECKHE CBOICTBa (peaklUu TajJOreHHpPOBAaHUS M HUTPOBAHUS), MOJyYEHHE U
npuMeHeHHe. TOKCMYHOCTh  apeHOB. l'eHeTHueckas  CBS3b  MEXAY  YIVIEBOJOPOJAMH,
MIPUHAIEKANIUMU K Pa3JIU4YHbIM KJIacCaM.

[IpupoaHbIe UCTOYHUKHU YTII€BOAOPOAOB. [IpupoHEblii ra3 u nonyTHele HePTsHbIE ra3pl. Hedts 1 ee
npoucxoxzaeHue. CrnocoObl  mnepepabOoTKM  He(pTH: TEpPeroHKka, KpPEeKUHT  (TepMHUECKUil,
KaTaauTHuueckuit), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHNE B TPOMBIIIJICHHOCTH U
B ObITY. KaMeHHBIH yrojb U IPOAYKTHI €ro nepepadoTKH.

DKcrepuMeHTAIbHbIE METO/Ibl U3YUYEeHHsI BELIECTB U UX MPEBPALICHUI: 03HaKOMJIEHHE ¢ 00pa3liaMu
I1acT™Mace, KaydyykoB W pe3uHbl, Koyutekuuu «Hedtb» u «YTosib», MOAEIMPOBAHUE MOJIEKYII
YTJIE€BOIOPOOB U TrajOreHONPOU3BOIHBIX, IPOBE/ICHUE MPAKTUYECKOW padOThI: MOTYyYeHHE ITUIIEHA
U U3y4YEHHUE €T0 CBOMCTB.



PacuerHsble 3anaun.

Bbruuciienuss 1Mo ypaBHEHHUIO XMMHUYECKOW peaknuu (Macchl, oO0beMa, KOJUYeCTBa HCXOJHOTO
BEIIECTBA WM MPOJYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00beEMY, KOJIUYECTBY OAHOTO U3 HUCXOHBIX
BELIECTB MJIU IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue opraHu4eckne coeJHHeHUsI

[IpenensHble OAHOATOMHBIE CIUPTHL. METAaHOJ M ATAHOJ: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE
CBOWCTBa (peakuuu C aKTHUBHBIMH METajllaMH, TaJOr€HOBOAOPOAAMHU, TOPEHHUE), NPUMEHEHHE.
BonopoaHeie cBsi3u MeXIy MOJIEKyJaMu cnupToB. JleificTBHE MeTaHOJIa M 3TaHOJIA HA OpPraHU3M
YeJI0BEKA.

MHOroaToOMHBIE CIUPTHI. DTHIEHTIUKOIb W TJIHMIEPHH: CTPOEHHUE, (U3NYECKHEe M XHUMUYECKHE
CBOMCTBA (B3aMMOJICHCTBHE CO LIEJIOYHBIMU METaNIaMH, Ka4UeCTBEHHAasl Peaklis Ha MHOTOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHenne rauneprta U 3TUIIEHTJIUKOIIS.

@deHOo: CTPOCHHE MOJIEKYJIbl, (U3MYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHOoIa.
[Tpumenenue penona.

Anpnernnpl M KeToHbl. PopManbAeruj, aueranbIeruj: CTpoeHue, (U3NYEeCKue M XUMHUYECKHUE
CBOMCTBa (peaKkUMM OKHUCIEHHS M BOCCTAHOBIJIEHHUS, KAa4ECTBEHHBIC pEAKLMUH), IOJIY4YEHHE U
IIPUMEHEHHE.

OHOOCHOBHBIE Tpe/ielIbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAsl U YKCYCHAsl KUCIIOTHI: CTPOEHHE,
¢busnyeckue M XUMHMYECKHE CBOHCTBa (CBOMCTBa, oOLIMe [ Kjacca KHCIOT, peakuus
sTtepudukanmu), TMonydeHue U mnpumeHeHue. CTeapuHoBass U OJEMHOBAas KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KApOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHMCJOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['maponn3 cinoxxHbIX 3¢upoB. JKHpHL.
I'mpponus xupos. [Ipumenenune xupoB. buosornaeckas posb KUPOB.

VYrieBoasl: cocTaB, KiIacCU(PUKaLMsS YIJI€BOAOB (MOHO-, AM- U MoOaMcaxapujel). [moko3a —
MPOCTEUIINI MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (U3UYECKHE U XUMHUYECKHUE
cBoiicTBa (B3aumojeiicteue ¢ ruapokcunom menu(ll), okucienne aMMuadHbIM PacTBOPOM OKCHIA
cepebpa(l), BOccTaHOBJIEHHE, OpPOXKCHUE TIIOKO3bI), HAXOXKICHHE B NPUPOJE, NPUMEHECHUE,
6uosiornyeckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman wu nemnono3a kak nOpupojHble noiumepbl. CTpoeHue Kpaxmajla U IeJUIH0JI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs PeakLus ¢ HOa0M).
DKcrnepuMeHTaIbHbIE METO/Ibl U3Y4YE€HUS BEUIECTB U UX MPEBPALICHUI: IPOBEJCHUE, HAOIIOIEHUE U
OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKIUU OJHOATOMHBIX
cnupToB (OKMCIeHHe 5TaHosa okcujaoMm Meau(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJECHCTBHE
rnuuepuHa ¢ ruapokcuaom menu(ll)), ampaerunoB (okuciaeHHE aMMUAYHBIM PAcTBOPOM OKCHIA
cepedbpa(l) u ruapoxcugom Meau(ll), B3aumonelicTBue Kpaxmana ¢ HoaoM), NpPOBEICHHE
MPAKTUYECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

Pacuernsbie 3agaun.

Bbluucienuss Mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, o0beMma, KOJIUYeCTBa HCXOJHOTO
BElIECTBAa WIM MPOAYKTA PEaKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconiepikaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIIOTHI Kak aM(pOoTepHble OpraHndyeckue coequHeHus. duznyeckre 1 XUMUYECKHUEe CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe rnuinHa). bruongornyeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benkn kak mpupoHBIE BBICOKOMOJIEKYISIpHBIE coeluHEHHUd. [lepBuuHas, BTOpUYHAS U TpEeTUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OENKOB: THJAPOJU3, JEHATypalus, KaueCTBEHHBIE
peakiuu Ha OeJKH.

DKcriepuMEeHTANIbHbIE METOJAbl M3YYEHHs BEIECTB U WX IPEBpAIICHUI: HAOIIOJACHHE U ONMUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalus OEIKOB IIPU HArPeBaHUH, LIBETHBIE PEAKIIUN OCJIKOB.
BbicokomosiekyisipHble coeJUHEeHU

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEpPU3ALNH, CPEAHssl MoJjeKkylspHas Macca. OCHOBHbIE METOJbI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCOUHEHMI — noJmmMepu3anusa U MOJIMKOHACHCALIU .
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DKCTepUMEHTAIBHBIE METO/IbI U3YYCHHSI BEUIECTB U UX MPEBPAIICHHI: 03HAKOMJICHHE C 00pa3iaMu

MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H IpU HM3ydyEeHUH OpraHudeckod xumuu B 10-M Kiacce

OCYILIECTBIISIETCS YepPE3 UCIOJIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHSATHH,

SIBJIIOILMXCS] CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MTOHATHS: SIBJICHHUE, HAYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIN3,

CHHTE3, KJIacCu(UKaIMs, NEPUOINIHOCTb, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACITHPOBAHNE.

®usmka: Marepus, 3HEPrus, Macca, aToM, D3JIEKTPOH, MOJIEKYyJa, 3HEPreTUYECKU YPOBEHb,

BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIMYMHBI M €AUHUIIBI UX

HU3MEPEHMUS.

Buonorus: knetka, opranusm, Ouochepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOTHYECKH

aKTHBHBIC BellecTBa (OSIKU, YIIAEBOIBI, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE MTOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: mnNUIIEBbIE NPOAYKTHI, OCHOBBI pAlMOHAIBHOIO IUTAaHUS, MOIIINE CPEICTBA,

JIEKApCTBEHHbIE M KOCMETHUYECKHUE Ipernaparsl, MaTepualibl U3 HMCKYCCTBEHHBIX M CHHTETUYECKHX

BOJIOKOH.

11-it knace

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMUYEeCKUI 3eMeHT. ATOM. SIapo aroma, M30TOMNBL. DJIEKTpOHHas 000J04YKa. DHEpPreTudecKue

YPOBHH, IOAYPOBHH. ATOMHBIC OpOWTanH, S-, P-, O-3gemenThl. OCOOCHHOCTH paclpeaeiIeHuUs

ANIEKTPOHOB MO OpOUTANsIM B aroMax »JJIEMEHTOB IMEPBBIX YEThIpEX MEPHUOAOB. DJIEKTPOHHAsS

KOH(Urypauus aToMoB.

[Iepuonnueckuii 3axkoH u llepuommueckas cucrema xumuueckux sneMeHTtoB [[.M. Menneneesa.

Ces3p nmepuoauueckoro 3akoHa U Ilepuoamyeckoil cucTeMbl XUMHUYECKUX djemeHToB .M.

MeHneneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHS! CBOMCTB

XUMHYECKHX DJIEMEHTOB M O0pa3yeMbIX HMMH TIPOCTBIX M CJIOXHBIX BEIIECTB IO TPYyIIIaM |

nepuoaM. 3HaueHUe NepPUOJUUYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

CrpoeHue BemiecTBa. XUMUYecKasl CBsI3b. BuIbl XMMHUECKON CBSI3U (KOBAJIEHTHAs HEMOJSpHAs U

MOJIApHAsi, MOHHAs, MeTaJTnueckasi). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBSI3U

(oOMeHHBIH u JIOHOPHO-aKIETITOPHBIN). Bonopoanas CBSI3b. BasieHTHOCTSB.

DIeKTpooTpULaTENbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemecTBa MONEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSHCTBA COCTaBa BEILLECTBA.

Tunel KpUCTANIMUECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAIIMYECKOU

PELIEeTKH.

[TonsiTue 0 aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpPbl. MaccoBas 101 BEIIeCTBa

B pacTBOpE.

Knaccudukanus HeopraHuyeckux coenvHeHuil. HomeHknaTypa HEOPraHMYECKUX BEIECTB.

I'enernyeckas CBS3b HEOPraHMYECKUX BELIECTB, IPUHAISKAIINX K Pa3IMUHBIM KJlaccaM.

Xumuyeckas peaknus. Knaccudukamnus XuMUYecKuX peakluii B HEOPraHMYeCKOH U OpraHMYeCcKOM

XUMHH. 3aKOH COXpaHEHMs MacChl BEUIECTB, 3aKOH COXPAHEHMsS M MPEBpallleHUs SHEPIrUu IpH

XUMHUYECKUX PEAKIHUAX.

CkopocTh peakuy, €€ 3aBUCUMOCTh OT pa3iMuHbIX (pakTopoB. OOpaTUMbIEe peakiuu. XUMHUYECKOEe

paBHOBecue. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponutnueckas auccouuanus. CuiabHble U ciadble MeKTponuThl. Cpena BOIHBIX PacTBOPOB

BEILIECTB: KUCasi, HEUTpalibHas, HEJI0YHAasl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKCrepUMEHTAIbHBIE METOJbI HM3y4YeHHUs BEIIECTB W WX MPEBPALICHUH: ITEMOHCTpAIUs TaOJHIl

«Ilepuognyeckas cucrema xumuueckux odiemeHToB JI[.M. MennaeneeBa», u3ydeHHE MOJENEH

KPUCTAINIMYECKUX PEIIETOK, HAONIOJCHHEe W ONKMCAHHWE JIEMOHCTPAIMOHHBIX M Ja0OPaTOPHBIX

OTBITOB (pa3iiokKeHHe IMEePOKCHAa BOAOPOJa B MPHUCYTCTBHM KaTallu3aTopa, OMpeAeNieHHUE Cpeibl

pacTBOPOB BELIECTB C IOMOINBIO YHHUBEPCAJIBHOTO HMHIUKATOpa, pPEAKLUUH HOHHOTO OOMEHa),
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MPOBE/ICHUE TPAKTHUECKOW paboThl «BimsHue pa3inuuHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIm.

PacuerHrie 3agaun.

PacueTsl 0 ypaBHEHUSAM XUMUYECKUX PEAKIIMIl, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI, paCUEThl
C UCIOJIb30BAaHUEM MOHATHUS «MACcCOBasi J0JIs BEILECTBAY.

Heopranunueckasi xumust

Hemeramnsl. Ilonoxenune nemeramoB B Ilepuoguyeckoil cucreme XuMu4eckux 3jeMeHToB J[.U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aToMOB. DPU3HYECKHE CBOWCTBA HEMETAIOB. AJIIOTPOIHS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, Cephl, a3oTra, gocdopa, yriaepona u
KpEMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).
IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Meramnbl. [lonoxenne wmeramoB B llepuogmueckod cucreme xumuueckux 3iemeHtoB J[.U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS OSJEKTPOHHBIX 000JI0YeK aroMoB MeTamuioB. Oomue
¢uzmveckue cBoiicTBa MeTaioB. CIUIaBbl META/UIOB. DJIEKTPOXUMUUYECKHM PsJl  HAINPsHKEHUN
METaJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHUIIINX METAUIOB (HATPHH, KW, KadbI[Ui, MarHUH, aTFOMUHUH, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHHUKE.
DKCHEePUMEHTAIBHBIE METOAbl M3YYCHHS BEIICCTB M HX NPEBPAIICHUN: H3yYeHUE KOJUICKIIUU
«MeTaisl U CIiIaBbl», 00pa30B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTANbHBIX 33/1a4, HAOII0eHIE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJICUCTBHE THIPOKCHAA ATTFOMUHUS
C pacTBOpaMH KUCJIOT U IIeJ0Ye, KaueCTBEHHBIC PEaKI[MN Ha KATUOHBI METAIIJIOB).

Pacuernsie 3amaumn.

Pacuetsl macchl BemecTBa Wid 00beMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WIIU
00BEMY OJHOTO M3 YYACTBYIONIMX B PEAKIUU BEHICCTB, pacyeThl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMUA U )KU3Hb

Ponp xumuu B 0obecriedeHnH KOJIOTUYECKON, SHEPreTHYECKON U MHILEBON O€30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.
[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO TMOJYYEHUs BaKHEHIINX
BEILIECTB.

UenoBek B MHUpE BEHIECTB M  MaTepUajoB: BaKHEWIIME CTPOUTEIbHBIE  MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaabl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMHsi ¥ 370pOBhE YEJIOBEKA: IMPaBHJIa HWCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, IMpaBHiia
0€30MMacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBON XMMHUU B TTIOBCETHEBHOM KHU3HU.
MexnpeaMeTHbIE CBSI3U.

Peanuzamusi MEXNpeAMETHBIX CBA3€H MpU M3ydyeHUW OOIIeH W HEOpraHW4YecKko Xumuu B 11-m
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OO0mre ecTecTBEHHO-HAYYHBIC TTOHSATHSA: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CHHTE3,
KinaccupuKalus, TMepUOJUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE, W3MEpPEHHE,
SIBJICHHE.

®dusnka: wmarepus, DSHEpPrusi, Macca, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTrHoe
COCTOSTHHE BEIIECTBA, PU3NIECKUE BEIUIMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTD.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- MU MHUKPOIJIEMEHTHI, BUTAMHHBI,
0oOMeH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHonmorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUTyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaosB, CETBCKOX035HCTBEHHOE MIPOU3BOJICTBO, MUIIEBas MIPOMBIIIIICHHOCTb,
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(papMaueBTqucxaﬂ IMPOMBINIJICHHOCTD, MPOU3BOACTBO KOCMCTHUUYCCKUX MNPCHapaTroB, NPOU3BOICTBO
KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIIICHHOCTh, HAHOTCXHOJIOTHH.

IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JInyHOCTHBIE pe3ybTAThl
®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHS OOYYAIONUMUCS MPOrpaMM
cpenHero oomero o0pa3oBaHUs (JMYHOCTHBIM, MeETampeIMETHhIM M MpeaMeTHbiM). Haydno-
METOJIMYCCKOM OCHOBOM ISl pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CPETHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.
B cooTBeTCTBUU C CHCTEMHO-IIEATEIHPHOCTHBIM MOAXO0JIOM B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB
OCBOEGHUS MpeaMeTa «XHUMHs» Ha YPOBHE CpelHEro oOmiero o0pa3oBaHUS BBIACICHBI CIEIYIOIIHE
COCTABJISIIOLIHE:

e 0OCO3HaHUE OOYYAIOLIUMUCS POCCUHCKON TpakIaHCKONM HIACHTUYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;
HaJIMYMe MOTUBALIUU K 00YYEHHIO;
I[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHUIH JTUYHOCTH HA OCHOBE KITFOYCBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYUIUMH LEIOCTHOW CHCTEME XUMHYECKOIO
o0Opa3zoBaHus;
HaJIM4YMEe MPABOCO3HAHUS HKOJIOTMYECKON KYIbTypbl M CIOCOOHOCTH CTaBUTh €U U
CTPOUTH KU3HCHHBIC TIAHBI.
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpenMeTa «XUMHS» JOCTUTaloTCd B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHOW JEATCIIbHOCTH B COOTBETCTBHH C TYMaHUCTHYECKUMH, COIHOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M HUJeallaMd POCCHICKOT0 TPa)KIaHCKOro o00IIecTBa,
MPUHATBIMA B OOIIECTBE HOPMAMH W MPAaBWJIAMH ITOBEICHHS, CIIOCOOCTBYIONIMMHE IIPOIECcaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSI.
JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS IpeaMeTa «XHUMHS» OTPaKaT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATENILHON M TPAKTUYECKON JesATeNbHOCTH OOy4YalolmMXcs IO peaju3aluu MPUHSATHIX B
o0IIecTBE IEHHOCTEH, B TOM YHCIIC B YaCTH:
1) rpa:knaHCcKoOro BOCIMTAHUSA:

e 0CO3HaHUsS OOYYAIONUMUCS CBOMX KOHCTHTYIIMOHHBIX IPaB M O0S3aHHOCTEH, YBOKCHUS K
3aKOHY U MPaBOMOPSAKY;

e TIPEJCTABIICHUS O COIHAIBHBIX HOPMAaX M TpPaBUIaX MEXKIUYHOCTHBIX OTHOIICHUW B
KOJIJIEKTHBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATECIHLHOCTH MPH CO3JIaHUU yUEOHBIX IMPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

e CIMOCOOHOCTH MOHUMATh W MIPUHUMATh MOTHBBI, HAMEPCHHSI, JJOTUKY U apTyMEHTHI IPYTUX
MIPU aHAJIK3€ Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMS:

e IICHHOCTHOTO OTHOIICHHS K HCTOPMYECKOMY W HAyYHOMY HACJEIUI0 OTEUECTBEHHOM
XUMUH;

e YBaXEHHUS K MPOIECCY TBOpYECTBA B O0OJIACTH TEOPHUH U MPAKTHYECKOTO MPUMEHEHHS
XUMHUH, OCO3HaHHWS TOTO, 4YTO JOCTH)KCHHS HAYKH €CTh pPe3yJabTaT JTUTEIBHBIX
HaOII0IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX IOMCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U
MIPAKTHKOB;

e WHTEpECAa M TIO3HABATENHHBIX MOTHBOB B TIONYYEHHUHM U TMOCIEAYIOIIEM aHAIHU3e
WH(GOPMAITUHN O MTEPEIOBBIX JIOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XHMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e HPABCTBEHHOTO CO3HAHMS, ITHUYECKOTO TIOBEICHUS;

e CMOCOOHOCTH OLIEHWBATh CUTYAIlHH, CBSI3aHHBIC C XMMUUYECKUMU SIBIICHUSIMU, U IPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
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e TOTOBHOCTH OILICHMBAaTh CBOE€ IIOBEJCHHE M IIOCTYNKH CBOUX TOBAPUIIEH C MO3ULMM
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

e TIOHMMAaHUS LIEHHOCTEH 370pOBOr0 W 0e30macHOro o0pasza JKW3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

e cOONIO/ICHUs TIPaBUJ OE30MACHOTO OOpaIIeHHs C BEIIECTBAMH B OBITY, TOBCETHEBHOM
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

e TIIOHMMAaHUS LEHHOCTH MpaBWl HWHAMBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30I1aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBbIO U KHU3HU JIIOJIEH;

e OCO3HAaHUS TOCIEACTBUI W HEMPUATUS BPEAHBIX MPHUBBIYEK (YHOTPEOICHUS aIKOTros,
HapKOTHUKOB, KYPEHHUS);

5) TpyA0OBOro BOCIIUTAHUS:

e KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BAaTEIbCKOW JEATEIbHOCTH,

OOLIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B pEIIEHWH NPAKTHYECKUX 3a7ad COLUATbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQECcCHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXeHHUsI K TPYILY, JIOISM Tpyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAILHOW TPaeKTOPUHU 00pa3oBaHus, Oyaymieit
npodeccuu W peanusaludyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

e DKOJIOTUYECKH 1€]1€CO00pPa3HOr0 OTHOIIEHUSI K IPUPOJIE, KAK MCTOYHUKY CYLIECTBOBAHMUS
JKM3HHU Ha 3eMIIc;

e TIOHMMaHUsA TJ00AJIBHOIO XapakTepa 3KOJOTMYECKUX MHpPoOJieM, BIHUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

e O0CO3HaHUS HEOOXOJIMMOCTH MCIIOJIb30BAHUS AOCTHKEHUNH XUMUU JUISl PELICHHUS] BOIPOCOB
paloHaIBHOTO MIPUPOIONOIB30BAHUS;

e AKTUBHOTO HENpUATUS JCHCTBUI, MPUHOCSIIUX Bpell OKpYXaroUlel HpUpoIHON cpere,
YMEHHUS MIPOTHO3UPOBATh HEeOIaronpusITHBIE JKOJIOTHYECKHE MOCIIEACTBUS
IIPEANPUHUMAEMBIX JEHUCTBUN U IPEAOTBpALIATh UX;

e HAINWYMS PaA3BUTOTO DSKOJIOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYpBI, OIIbITa
JESTEIbHOCTH 3KOJOTHYECKOM HalpaBlI€HHOCTH, YMEHHUS PYKOBOJACTBOBATHCS HMHU B
MIO3HABATEJIbHOM, KOMMYHUKAaTHBHOM U COLMAIbHOW MPAKTHUKE, CHOCOOHOCTH M YMEHHMS
AKTHBHO MPOTUBOCTOSTH UJICOJIOTUU XeMOopoOuu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

e CQOPMHUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

e TIOHMMaHUS cCHENU(PUKA XUMHHM KaK HayKd, OCO3HaHUSA €€ poiau B (HOPMHUPOBAHHUU
pallMOHATIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU LEJIOCTHOTO IPEACTaBIEHUs 00
OKpY’XXalollleM MHpe KaK O €IMHCTBE MPHUPOAbI M 4YeJIOBEKa, B IMO3HAHWUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH POoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

e YOEXIEHHOCTH B 0COOOW 3HAYMMOCTHM XHMHUHU JJIi COBPEMEHHOW LMBUIIM3ALMU: B €€
IYMaHUCTUYECKON HampaBJIEHHOCTH M BaXXHOH poJaM B CO3JaHMM HOBOH 0asbl
MaTepuaibHOW KYJIbTYphl, DPELIEHUH TJ00alIbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, YHEPreTHUECKON, MUIIEBOM M 3KOJIOTMYECKON 0e30MacHOCTH, B
pa3BUTUM MEIUIMHBL, OOECIEYEHHH YCIOBHM YCIEUIHOTOo TpyAa M HSKOJIOTMYECKU
KOM(OPTHOM KU3HU KaXKI0T0 WieHa 00IecTBa;

e €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH: TIOHMMaHHUs CYIIHOCTH METOAOB IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS
JUIsl aHanu3a U OOBSCHEHMs SBJIEHUN OKPYXKAIOLIETO MHUpa U MPOUCXOISAIIUX B HEM
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U3MEHEHHUH, YMEHHUs JIeNaTh 0OOCHOBAaHHBIC 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOLINXCS JaHHBIX C LENbI0 MOJIYYEHHs] IOCTOBEPHBIX BBIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITEJIbHO UCIOJIb30BaTh XUMUUYECKUE 3HAHUSA JJIs pelleHHs podiieM
B PEAIbHBIX )KU3HEHHBIX CUTYAIHIX;

e HHTEpeca K MO3HAHMIO U MCCIIEI0BATENbCKOM 1eATENbHOCTH;

e TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM 1O XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

e HHTEpeca K 0COOEHHOCTSAM TpyJla B pa3IMuHbIX chepax npodeccuoHaIbHON AeITEeNbHOCTH.

MeranpeamMeTHble pe3yabTaThl
MeramnpeaMeTHble pe3yJbTaTbl OCBOGHUs Y4eOHOro mpeaMera «XUMHs» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHUs BKIIFOYAIOT:

e 3HauuMble A1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCLHUILIMHAPHBIE
(MeXmpeMeTHbIE) 00IeHaAYUYHbIE TOHATHUS, OTPAKAIONIUE IETTOCTHOCTh HAYYHOU KaPTHHBI
MHpa U crieupHUKy METOJ0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, SHEPTHs, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIEJOBAHNE, HAONIOICHUE, U3MEPEHUE, IKCIIEPUMEHT
u ap.);

e YHMBEpCaJbHbIE yueOHbIe necrBus (mo3HaBaTebHbIE, KOMMYHHUKaTHBHBIE,
perynsTHBHBIE), obOecreynBaromue (HopMupoBaHue (YHKIMOHAIHHON TI'PaMOTHOCTH H
COLMAJIbHOW KOMIETEHIIMU 00y4aroIuxcs;

e CIIOCOOHOCTh  OOYYAIOMIMXCS ~ HCIOJNB30BaTh  OCBOCHHBIE  MEXAMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUSA M YHHUBEpCAJIbHbIEC yuyeOHbIE JACHCTBUS B IO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble  pe3ylbTaTbl  OTPaKalOT  OBJIAJCHHE  YHMBEPCAJIBHBIMU  Y4EOHBIMU
[103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMU.

OBJ1ajieHNe YHUBEPCAIBHBIMHM YU4eOHBIMH NO3HABATEIbHBIMH JAeiiCTBUSIMU:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

e CaMOCTOATENBbHO (OPMYJIHMPOBATh M AKTyaJU3UpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccmaTpuBarth;

e ONpEACHATh LEJNU JeATeNbHOCTH, 337aBas NapaMeTpbl U KPUTEPUU MX JIOCTHUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJIIMH;

e HCNOJB30BaThb IIPU OCBOCHMM 3HAHUI IPHUEMBI JIOTMUECKOTO MBILIICHUS — BBIIEIATH
XapaKTepHble MpPHU3HAKW MOHITUH W YyCTaHABIMBaThb MX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS AJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

e BBIOMpPATh OCHOBAHHUS U KPUTEPUU IS KJIACCU(PUKALIUU BEIIECTB U XUMUUYECKUX PEaKLIUii;

e YCTaHaBJIMBAaTh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXK1Y U3y4aeMbIMU SIBJICHUSMU;

e CTPOWTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHbBIE, 1€ yKTUBHBIE, IO aHAJIOTHH ), BBISBIISTDH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMBIX SBICHMAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHNUS;

e TMPHUMEHATH B IpOLECCE MO3HAHMUS MCIOIb3yeMble B XUMHUH CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeH, NpeoOpa3oBbIBATh MOJENbHbBIE NMPEACTABIECHUS — XMUMHMYECKHUN 3HAK (CHMBOIN)
JJIEMEHTa, XUMHUecKass (opMmysa, ypaBHEHHE XHUMHUECKOW peakUuud — IpH pPELIeHUn
y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a/lad, NIPUMEHATHh HA3BaHHbBIE MOJIEIbHBIC
OpEeICTaBICHUs [UId BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3YyYaeMbIX BEIIECTB MU
XUMUYECKHUX PEAKILUN;

2) 0a30BbIe HcCIe0BATeIbCKHE 1eiiCTBHUS:

e BIJIaJIETh OCHOBAaMH METOJOB Hay4YHOT'O MIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUi;

e (opmynupoBaThb IEeNM U 3aJaYM  HMCCIENOBAHMSA, MHCIOIB30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAau€CTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI JJIs1 (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BbICKa3bIBAEMBIX
CYXKJICHUH;
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e BIAJETh HABBIKAMU CAMOCTOSITEIbHOTO IUIAHMPOBAHMS M IPOBEACHUS YYEHHUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHMS HAOJMIOAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATh €0 pe3ynbTaT, GopMyaupoBaTh 00OOIIEHUS U BBIBOJbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAaHHBIN
OTYET O MpOoAEIaHHOH padoTe;

e TMpPHOOpETaTh ONBIT YYCHUUYECKOH MCCIENOBATEIbCKOW W MPOEKTHOM JAEATENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHMS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METOI0B [103HAHUS;

3) pabora ¢ ungopmanmeii:

e OpPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHGpoOpManMu (HAYYHO-TIOMYJsipHAs
JAUTEepaTypa XMMHUYECKOIO COJEpXaHHsA, CIPAaBOYHBbIE IOCOOMsS, PECYpChl HMHTEpHETA),
aHATM3UPOBaTh MH(POPMALIMIO PA3TUYHBIX BHIOB U (POpPM MpeACTaBICHUS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUNBOCTH;

e (opmynupoBaTh 3ampochl W NPUMEHATH pa3IMYHBIC METOABI MpH TOUCKE U oTOOpe
uHpopMaLnu, He0OOXOAMMOM Ul BBIIOJIHEHHsI yU€OHbIX 3aau OIPEeIEHHOIO THIIA;

e TPHOOpETAaTh OMBIT HCIOJB30BAaHHS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH WU
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

e CaMOCTOATENBHO BBHIOMpATh ONTUMAIBHYIO (pOpMy mpencTaBieHUs HMH(OPMAIMH (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIP.);

e HCNOJB30BaThb HAY4YHBIM $3BIK B KA4yeCTBE CpPEACTBA IpU padboTe € XUMHUYECKOU
uHpopMaLuell: NIPUMEHATh MEXIIpeIMETHbIe ((PU3NYeCKUe U MaTeMaTU4YeCKHe) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

e HCIOJB30BaTh U MPEOOPA30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH.

OBiagenne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

e 3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAaeMOMl TeMbl B XOJ€ AMAIOra W/WIU JUCKYCCHH,
BBICKa3bIBaTh HJAEHU, (HOPMYJIHPOBATH CBOU IPENJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

e BBICTYNATh C MpE3EHTalUEeH pPe3yIbTaTOB I103HABATEIbHOW NEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMKAMU IIPU BBIMOJIHEHUM XMMHUYECKOI'O
AKCIIEPUMEHTA, NMPAKTUYECKONW pabOThI MO0 MCCIIEIOBAHUIO CBOWCTB M3yYaeMbIX BEILECTB,
peanu3alMM  y4eOHOro TMpoekTa, M  (GOpMyIUpoBaTh BBIBOJBI 10 pe3yiabTaTaM
IIPOBEJICHHBIX HCCIIEJOBAaHUM IIyT€M COIJIACOBAHMS MO3MLMH B XoJe OOCYXIEHUS U
oOMeHa MHEHUSIMHU.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU /1efiCTBUAMM:

e CAMOCTOATEIBHO IUIAHUPOBATH M OCYIIECTBISATH CBOK IIO3HABATEJIBHYHO JEATEIBHOCTD,
ompezenss ee LeId U 3aJaud, KOHTPOJIMpPOBaTb M 1O Mepe HeoOXOIUMOCTU
KOPPEKTHPOBATh NpeAsaraeMblii aJrOpUTM JEHCTBUM MpPHU BBIMNOJIHEHUM YYEOHBIX U
HCCIIEIOBATENbCKUX 3ajad, BeIOMpaTh HambOosee 3()PEeKTUBHBIA CHOCOO HX pEeHIeHUs ¢
YYETOM IOJIYy4E€HHsI HOBBIX 3HaHUU O BEIIECTBAX U XMMHUUYECKUX PEaKLUsX;

e OCYILIECTBJISATH CaMOKOHTPOJIb CBOEH JESITENIbHOCTM Ha OCHOBE caMOaHalu3a H
CaMOOLIEHKH.

IIpeameTHBbIe pe3yabTaThl
10-ii knace
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKasi XUuMUs» OTPaXaroT:

e c(hOpMUPOBAHHOCTH MPEACTABICHUNA O XMMUYECKOI COCTaBIISIONIEH eCTECTBEHHO-HAyYHOU
KapTHUHBI MUpPA, POJIM XMUMUU B TO3HAHUHU SIBJICHUN IPUPOJIbI, B POPMUPOBAHUU MBILIUICHUS
U KYJIBTYpBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIMMOM IS peleHUs
MPAKTUYECKHUX 3ajlad U 3KOJOTUYECKH 0OOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOJHOM Cpelie;

e BIIAJICHUE CHCTEMON XHWMHYECKHX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIIne
MNOHATUS (XMMHUYECKHHM »JIIEMEHT, aToM, OJJIEKTPOHHAs O000J0YKa aroMa, MOJIEKYIa,
BaJICHTHOCTh, D3JIEKTPOOTPULIATEIILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas Qopmyna

(pa3BepHyTasi U COKpallleHHas), MOJIb, MOJISIPHAsl Macca, MOJISIPHBI 00BeM, YIIIepOAHBIH
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ckeneT, (yHKIMOHANBHAS TPYIa, PaJuKall, H30MEPHs, U30MEPhI, TOMOJIOTUYCCKUN P,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJ M a30TCOJAEpKAaIllMe COEAMHEHHsS, MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHust opraHmueckux BemiectB A.M. BytiepoBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHUS,
Jealiue B OCHOBE MOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHMYECKHX SIBJICHHUH,
dakrosoruyeckue CBEJEHUS O CBOWMCTBAaX, COCTaBe, IMOJy4YeHUH U Oe30MacHOM
UCTIOJIb30BAaHUN BAKHEHIIMX OPraHWYEeCKHX BEIIECTB B OBITY W NPAKTUYECKON
JESITEIbHOCTH YEeJIOBEKa,

e c(HhOPMUPOBAHHOCTH YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHATUH, yCTAaHABIMUBAThH
X B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHITHUS TPU OINKUCAHUU COCTaBa,
CTPOEHHUSI U NIPEBPALICHUN OPraHUYECKUX COCIUHEHUH;

e CcpOPMUPOBAHHOCTb YMEHHUN HCIIOJIb30BATh XUMHUYECKYIO CHMBOJHUKY JI COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BepHYTOW, COKpAIIEHHOW) (HOpMyS OpPraHUYEeCKHUX
BEUIECTB M YPaBHEHHM XHMHUYECKHUX pEaKluid, HW3rOTABIMBATh MOJEIA MOJEKYI
OpPraHMYeCKHUX BEUIECTB IS WJUIIOCTPALMM HMX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO
CTPOCHHUS;

e c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATh MPUHAIICKHOCTh M3YYEHHBIX OPraHUYECKHX
BEIIECTB IO MX COCTaBYy M CTPOCHHUIO K ONPEAeIEHHOMY KIIACCy/TpyIlle COeAMHEHUN
(YriaeBoJopozpl, KHCIOpPOJ M a30TCOJEpIKALINEe COCTUHEHHS, BBICOKOMOJICKYIISIPHBIC
COEIMHEHUS ), TaBaTh UM Ha3BaHUs Mo cuctemarudeckoit HomeHkiarype (IUPAC), a taioke
NPUBOJNUTh TPUBHAIBHBIE HA3BaHUS OTHCIBHBIX OPraHUMYECKHX BEHIECTB (ITHUIIEH,
MPOIWJICH, alleTUICH, STUJICHIJINKOIb, MIULEPHH, (eHoM, (GopMaIbAeTu, aleTaabAeru,
MypaBbHHAsl KHCJIOTA, YKCYCHas KHCJIOTAa, OJEWHOBAas KHCIOTa, CTEAPUHOBAs KHUCIIOTA,
TII0K03a, PPYKTO3a, KpaxMmal, IEeJUTI0I03a, TNIUIKH);

e Cc(HOpPMUPOBAHHOCTh YMEHHsS OIPENENIATh BUABI XUMHUYECKOW CBS3M B OPraHUYECKHUX
COoeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

e Cc(HOpPMUPOBAHHOCTh YMEHHS TPHUMEHSATh MOJOKEHUS TEOPHUH CTPOSHHSI OPTraHHMYECKHX
BeniecTB A.M. bytnepoBa 7151 00bsCHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOCHHUSI; 3aKOH COXPAaHEHHS MacChl BEUIECTB;

e CPOPMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTaB, CTpPOCHUE, (U3MUECKHe U
XUMHYECKHE CBOMCTBAa THIMYHBIX MPEICTABUTENCH PA3JIMYHBIX KJIACCOB OPraHHMYECKUX
BellecTB (MeTaH, 9TaH, STUJICH, MIPOMUJIEH, alleTuieH, OyragueH-1,3, metunOyranuen-1,3,
OEH30I1, METaHOJ, TaHOJ, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOI, alleTAbIACTH I, MypaBbUHAS
U YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmall, IeJUIl0JI03a, aMHUHOYKCYCHasi KHCIIOTa),
WITIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXIY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIM ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

e Cc(HOpPMUPOBAHHOCTh YMEHHUS XapaKT€PHU30BaTh WCTOYHHKH YTIIEBOJOPOJHOTO  CBHIPHS
(He(dTh, MPUPOIHBIH a3, yrojb), CIOCOObI UX MepepadoTKU U MPAKTHUYECKOe NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

e CPOPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH BBIYUCICHUS MO XUMHUYECKHM YPaBHEHHSIM
(Macchl, 00beMa, KOTMYECTBA HCXOJHOTO BEMIECTBA MIIM TIPOAYKTA PEAKIHH 110 H3BECTHBIM
Mmacce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMHN);

e c(hOpPMUPOBAHHOCTh YMEHUI BJIAJIETh CHCTEMOW 3HAHWW 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUS, HCMOJB3YEMbIX B XHUMHH TPU W3YYEHHH BEIIECTB W XUMHUYECKHX SBIICHUN
(HaOmoieHne, W3MEpPEHHe, JKCIIEPHUMEHT, MOJCIHPOBAHUE), HUCIIONB30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS I MPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHHUEM;

e c(HOpMUPOBAHHOCTh YMEHMH COOIIOATh MpaBWa MOJIb30BAHUS XMMHUYECKOH MOCYION U
7a00paTOpHBIM 00OpY/ZOBAaHWEM, a TakKe TNpaBWiIa OOpamieHWs C BENmECTBAMH B
COOTBETCTBUM C HHCTPYKLIUSMHU 10 BHIITOTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIBITOB;

e c(HOpMUPOBAHHOCTh yMEHHWI IUTAHUPOBATh M BBIMOJNHATH XHUMHUYECKHHA OKCIIEPHUMEHT

(npeBpameHHﬂ OpTraHU4YC€CKUX BCIICCTB MPU HAIrPpCBAHUH, IMOJTYYCHUC STUJIICHA U U3YUCHUC
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€ro CBOWCTB, KQUECTBEHHBIC PEAKIMU OPTaHUYECKUX BEIIECTB, JEHATYpaIs OCJIKOB MPHU
HarpeBaHWU, I[BETHBIC pEaKUUU OEIKOB) B COOTBETCTBUU C TMpaBUIAMH TEXHUKU
0e30macHOCTH TIpU OOpAaIllEHWH C BEIIeCTBAMH M JIA0OPATOPHBIM O0OOPYIOBaHHEM,
MPEJICTaBISITh PE3YNIbTaThl XUMUYECKOTO JKCIEPUMEHTa B (opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIMX peakluii U GOpMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;
c(OPMHPOBAHHOCTh YMEHHMH KPUTHUYECKM aHAIM3UPOBATh XHMUYECKYI0 HH(opMaImio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeJCTBa MacCOBOM HH(OpMALINK, UHTEPHET U JIp.);
chOPMUPOBAHHOCTh YMEHHH COONMIOJATh TMpaBWJIa JKOJOTUYECKH IIeJIecO00pa3HOTo
MOBE/IeHUs B OBITY M TPYIAOBON JIEATEIHHOCTU B LIENSAX COXPAHEHHs] CBOETO 3J0POBbs U
OKpYXKarolled IPUPOAHOM Cpelbl, OCO3HAaBaTb OINACHOCTb BO3JEHCTBUS Ha JKUBBIC
OpraHU3MBbl ONPEIEICHHBIX OPraHMYeCKHUX BEIIecTB, MOHUMas cmbica nokaszarens [1JIK,
NOSACHATh Ha TpUMepax CIOCOObl YMEHBIICHHS W TPEAOTBPAIICHUS HX BPEAHOTO
BO3/ICIICTBUS Ha OpraHU3M 4eJIOBEKa;

i 00y4aromMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS: YMEHHE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

e JUIA CIIEIBIX M CIA0OBUAIINX O0YYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11-i1 kaace
[IpenMeTHbIe pe3ybTaThl OCBOCHHUA Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

e CPOPMUPOBAHHOCTH MPEACTABICHUIN: O XUMUYECKOW COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUHU SIBJICHUN TIPUPO/IbI, B POPMUPOBAHUU MBILUICHUS
U KYJIBTYpBI JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM /ISl PEIICHHS
MPAKTUYECKUX 3a7a4 U SKOJOTHYEeCKH 0OOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHON CpeLIE;

e BIAJICHUE CHCTEMOH XWMHUYECKHUX 3HAHMI, KOTOpas BKIIOYACT: OCHOBOIIOJIAraroIIye
NOHATHUS (XUMUYECKUH AJIEMEHT, aTOM, M30TOII, S-, P-, O- 3JIEKTPOHHBIC OPOUTAIH aTOMOB,
HOH, MOJIEKyJa, MOJb, MOJSPHBIH 00BEM, BaJICHTHOCTb, SJIEKTPOOTPUIATEIBHOCTD,
CTENEHb OKUCICHHS, XUMHYECKas CBsI3b (KOBaJIGHTHAs, MOHHAs, MeETaJuInyecKas,
BOJIOPOJHAs), KpHUCTAJUIMYECKash pelleTka, TUIbl XUMHUYECKUX PEaKIHil, pacTBop,
QJIEKTPOJIUTBI,  HEINEKTPOJIUTBI,  BJIEKTPOIUTHYECKAs  AUCCOLUALMS, OKHCIUTEINb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKOW peaklud, XMMHYECKOe pPaBHOBECHE); TEOPUHU U
3aKOHbI (TEOpHUs DBJEKTPOIMTUYECKOM Juccouuanuu, nepuoauueckuid 3axkoH JI.U.
MenneneeBa, 3aKOH COXPAaHEHHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUS M INPEBpallCHUs
SHEPruM MpH XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMAHHA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PaKTOJOTHYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBeE,
HOJY4YEeHUHU U 0€30M1aCHOM HCIOIb30BaHUN BAKHEUIIIMX HEOPraHUYECKUX BEIECTB B OBITY
U TIPaKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

e CPOPMHUPOBAHHOCTh YMEHHI BBISIBISTH XapaKTE€pPHbIE NMPU3HAKU MOHSTUN, YCTaHABIMUBATH
UX  B3alMOCBS3b, HCIOJB30BAaTh  COOTBETCTBYIOUIME IMOHSATHS MpPU  ONMMCAHUU
HEOPraHWYECKHUX BEILECTB U UX MPEBPALLECHUN;

e C(pOPMUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XHMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHMS
dbopMyI BElIECTB U ypaBHEHUN XMMHUYECKUX PEAKIHid, CHCTEMATHUYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaIbHbIC Ha3BaHUS OT/ACIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tas3,
YTJIEKUCIIBIN Ta3, aMMHaK, raiieHasl u3BeCThb, HeralleHasi U3BeCTb, IUThEBAsA COJA, MUPUT U
zp.);

e c(hOpMUPOBAHHOCTh YMEHUI ONPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHMSAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOH CBs3U (KOBaJleHTHas,
WOHHAsI, METAJTTNYECKasi, BOJOPOIHAS) B COSAMHEHUSIX, THII KPUCTALNTUYECKOW PEIIeTKH
KOHKpPETHOI'O BellecTBa (aTOMHasi, MOJIEKYJIsSpHas, MOHHAs, METajIn4yecKas), XapakTep
Cpellbl B BOAHBIX paCTBOPaX HEOPraHUYECKUX COECINHEHUN;
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c(OPMHPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAICKHOCTh HEOPTaHUYECKUX BEILIECTB
[0 HUX COCTAaBYy K OINpPEAEICHHOMY KJIacCy/Tpynie COeIWHEHHH (IpOCTble BellecTBa —
METaJUIbl U HEMETAJLJIbI, OKCUbI, OCHOBAHMSI, KUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);
c(OPMHPOBAHHOCTh yYMEHHUH pacKpbIBaThb CMBICT IepHoauyeckoro 3akoHa J[.U.
MenpeneeBa M JEMOHCTPHPOBATH €0 CUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

C(OPMHUPOBAHHOCTL ~ YMEHUH  XapaKTepu3oBaTh  3JEKTPOHHOE CTPOEHHE  aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonoB Ilepuoanueckoil cuCTEMbl XMMUUYECKUX 3JIEMEHTOB
J.U. MenneneeBa, HCHONB3YS TOHATHS «S-, P-, - DJIEKTPOHHBIE OpPOUTAIHY,
«QHEPreTUYeCcKUe YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHMSI CBOWCTB XUMUYECKHUX
JJIEMEHTOB M HX COEAMHEHUN IO nepuoxaMm u rpynnam llepuonnyeckoil cuctemsl
xuMuueckux anemenToB [[.M1. MeHieneena;

Cc(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOICTBA
HEOPraHMYECKUX BEIIECTB  pa3jiMYHbIX KJIACCOB, IOATBEPXKAATh  CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEKIY HEOPraHMYECKHMHU BEIIECTBAMHU C IIOMOIUBIO YPaBHEHHN
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIINII;

C(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATE XUMHUYECKHE DPEAKLUU [0 PA3IUYHBIM
NpU3HAaKaM (YUCITy M COCTaBYy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3 (dEeKTy peakuuu,
U3MEHEHHUIO CTENEeHEeW OKHUCIIEHUS DJIEMEHTOB, OOpaTMMOCTH pEaKLHH, YYacTHIO
KaTaauzaTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUs peaKkUil pa3IMYHbIX TUIOB, IIOJIHbIE U
COKpAIllEHHbIE YpaBHEHHs PEaKIUi MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHS, IPU KOTOPBIX
9T pPEaKLUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIHH, IOATBEPKAAIONNE KauyeCTBEHHBIN
COCTaB DPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPIAaHUYECKUX BEILIECTB;

Cc(OPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ITUX PEaKIUii;
c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKkLuu OT
pa3nuyHbIX (HaKTOPOB; XapaKTep CMEIICHHUsI XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicreus (npunuun Jle llatense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUECKUE TIPOIIECCHI, JISKAIINE B OCHOBE
HPOMBIIIJICHHOTO MOJYYEeHUs CEpHON KHCIOTHI, aMMMaKa, a TaKkxke Cc(HOPMUPOBAHHOCTb
npejacTaBieHui 00 O0OmMX HayyHbIX NPHUHLUIAX M OKOJIOTMUYECKHUX Mpobdiemax
XUMHYECKOTO TPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCIECHUS C MCIOJIb30BAaHUEM IOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOLIEHUH I'a30B NMPH XUMHUYECKUX
peakuusax, Macchl BELIECTBAa WJIM 00beMa ra3oB M0 M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM 00beMy OJIHOTO W3 y4YacTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOrO 3(dexTa
peakuyy Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BEILIECTB, NMPEBPAILEHUS U COXPaHEHUS
DHEPIuH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh MpaBWia IMOJH30BAHUS XUMHUYECKOU TOCYAOU H
7a0opaTOpHBIM 000pylOBaHMEM, a TakKe IMpaBuwia OOpalleHHs ¢ BeIIeCTBaMH B
COOTBETCTBUU C MHCTPYKLMSIMH I10 BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUUYECKUX OIBITOB;
C(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBINOJIHATH XUMHUYECKUH SKCHEPUMEHT
(paznmokeHue MepoKcHsia BOJOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OMPEIENIEHUE Cpelibl
pacTBOpPOB BEIIECTB C TOMOIIBIO YHUBEPCAJIBHOIO WHIMKATOPA, BIMSHHUE pa3IMYHBIX
($akTOpOB Ha CKOPOCTh XMMHUYECKOH peaklMH, peakid MOHHOTO 0OMEeHa, KaueCTBEHHbIE
peakuuu Ha cyibdar-, KapOOHAT- M XJOPHJ-aHUOHBI, HA KaTHOH aMMOHHS, peELICHHE
JKCIIEPUMEHTANIBHBIX 3a7a4 1o Ttemam «Metamnel» u «Hemeramib») B COOTBETCTBUHU C
NpaBUIaMU TEXHUKU O€30MacHOCTH MpU OOpaIleHUH C BELIeCTBaMH M Ja0OpaTOPHBIM
000py/I0BaHUEM, IPEACTABIISTH PE3yIbTaThl XMMUYECKOTO IKCIIEPUMEHTA B hopMe 3arucu
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YpaBHEHUU COOTBETCTBYIOIIUX peakiuuid u (GOopMynHpoBaTh BBIBOJABI HA OCHOBE ITHX
pE3yNbTaTOB;

e CQPOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATh XHMHUYECKYI0 HH(OpMaIHIo,
MOJTy4aeMyI0 M3 Pa3HBIX MCTOYHUKOB (CPEICTBAa MAaCCOBOW KOMMYHUKAIIUW, HHTEPHET U
ap.);

e CPOPMUPOBAHHOCTh YMEHHH COONIOAATh TPaBHJIA OSKOJOTHYECKH IEIeCO00pa3HOTO
MOBE/IeHUs B OBITY M TPYAOBON JNEATEIHHOCTH B LIENSAX COXPAHEHHs] CBOETO 3J0POBbs U
OKpY’KaloIlle NPUPOAHONW Cpelbl, OCO3HABaTh OMACHOCTh BO3JIEUCTBUS HA IKUBbBIC
OpraHU3MBbl ONpEENICHHBIX BEIIEeCTB, MOHMMas cMbicha nokaszarens [IJIK, moscHsaTe Ha
npuMepax CIOCOObl YMEHBIICHUS W TPEIOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHHU3M 4YeJIOBEKa;

e s OOYYAIOIIUXCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS: YMEHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

e JUIA CIICTIBIX M CIA0OBUAIINX O0YYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh PElbe(hHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

TEMATHUYECKOE IINTAHUPOBAHHUE

10-ii k1ace

No HaumenoBan | KosamnuecTrBo 4yacos

11/- He pasieioB DJIeKTPOHHbIE (uu¢posbie)
" tem | Beer | Kontposen | IIpakTiyeck | ggpasoBarebHbie pecypesl

" | nporpammbr | © ble paGoThl | Me padoThl

Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH

[Ipenmer
OpraHUYeCKOU
XUMUU.
Teopus

1.1 | crpoenus 3
OpraHUYECKUX
COeTMHEHNN
AM.
byrneposa

bu6mmorexa POII
— resh.edu.ru/subject/29/10/

Wroro no pazneny |3

Paznen 2. Yraesonopoabt

[IpenenvHble bubmnoreka POIII -
2.1 | yrmeBomopops! | 2 resh.edu.ru/subject/lesson/6151/start/14
— aJIKaHBbI 9993/
HenpenenbHbl
e
o o | YTIEBOZOPOTEL | o 1 Tpenaxep «Ob6nako 3HaHMID. XUMUSL.
' aJIKCHBI, 10 knace, OO0 «Duzukon JIadc»
aJIKa/INeHbl,
QJIKUHBI
23 Apomarnyeck 2 ONEeKTPOHHBIN o0pa3oBaTeNbHbIH
" |ne pecypc «/lomamnue 3ananus. Cpennee
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YII€BOIOPOIBI

obmee oOpa3zoBaHHeE.
KJacc,
"IIpocBemienue'»

AO

Xumusy, 10-11
«3maTeabcTBO

2.4

IIpuponusie
VCTOYHUKU

yraeBoaopoao |3

B u 1754
nepepaboTka

bubnunorexa LHOC

Hroro no pazneny

13

Pasznea 3. Kuciiopoaocoaep:xamue opranudeckue coelnHeHust

3.1

CnupTsl.
®eHon

3

bubnunorexa LHOC

3.2

AJLIEruaml.
KapOonoBsie

KHCJIOTHI. 7

CroxHbie
3¢upbI

bub6nunorexa [HOC

3.3

VrineBosl 3

bu6nunorexa LIOC

Hroro no pazneny

13

Paznea 4. A3orcone

PRAIINE OPraHUICCKUE COCAUHCHU S

4.1

AMUHEL

Amunokucior |3

bl. beaku

bubmunorexa IHOC

Hroro no pasneny

3

Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1

[InmacTmaccel.

Kayuayxku. 2

Bosokna

bu6mmorexa [HOC

Hroro no pasneny

OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

o

11-i1 knace

Ne
n/n

HaumenoBanue
pa3jae/ioB U TeM
NPOrpamMmMbl

KoaunuyecTBo yacoB

Bcero

KonrtpoabHubie
padoTbl

IIpakTH4eckue
padoThl

DJIEeKTPOHHbIE
(uudposbie)

o0pa3oBaTejibHbIE

pecypcbl

Pazpnen 1. Teopernueckue 0CHOBbI XUMHU

11

Crpoenue
aTOMOB.

3

bubmmoreka

resh.edu.ru/subject/29/11/

POl —
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[Tepuonnueckuii
3aKOH 51
[Tepuonuueckas
chcTeMa
XUMHYECKHAX
anementoB J[.M.
Menpeneena
DNEeKTPOHHBIN
o0pasoBaTeNbHBIH pecypc
Crpoenue «/lomamraue 3a/1aHuUsl.
19 BEILIECTBA. 4 Cpennee oO1iee
"~ | MHOroobpasue oOpazoBanue.  XUMHSIY,
BEIECTB 10-11 KJjacc, AO
«3maTeascTBO
"IIpocBemienue»
Tpenaxep «Obnako
13 XUMHUYECKHE 6 1 1 3gaHun». Xumusa. 11
" | peakuum knacc, OOO «Du3uKoH
JIab»
Utoro no pazneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 | MeTamisl 6 1 bubmunorexa IHOC
2.2 | Hemeraiibl 9 1 1 bubmunorexa IHOC
CBs3b
2.3 | HeopramecKix | 5 Bu6uoreka [IOC
U OpPraHMYECKHUX
BEIIECTB
Utoro no pazneny 17
Paznea 3. Xumnd u :Knu3HbL
3.1 | Xumus v xu3ub |4 bu6mmoreka [1OC
Hroro no pazaeny 4
OBIIEE
KOJIMYECTBO
YACOB 110 34 2 3
[TPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYHEHUE

OBPA30OBATEJIbBHOI'O TPOLLECCA OBSA3ATEJIbHBIE

YYEBHBIE MATEPHUAJIBI U151 YHEHUKA
Jlnst peanu3anuu TPOTPaMMBbl UCTIONB3YIOTCS YICOHUKH, TOMYIICHHBIE K HCIOJIB30BAHUIO TPH
peanu3ay UMEIOLNX roCcy1apCTBEHHYIO aKKPEIUTALMIO0 00pa30BaTeIbHbIX IPOrpaMM HauyaJIbHOTO
00111ero, OCHOBHOTO OOIIETO, CPETHETO O0IIeT0 00pa30BaHMs OPraHU3ANMSIMH, OCYIIECTBIISIFOITUMU
00pa3oBaTeNnbHYIO AITEIbHOCTD, IpHUKa3oM MunnpocsenieHus ot 21.09.2022 Ne 858:
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o Xumus, 10 xnacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagxos C.A., AO «31arenbcTBo
"IIpocBenienue"»;

e Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB WN.I"., CnaakoB C.A., AO «3maTenscTBO
"ITpocBenienue».

METOIANUYECKUE MATEPHUAJIbI IJI51 YYUTEJISA
HOUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubmnorexa IHOC
DneKTpOHHBIE 00pa30BaTENbHBIE PECYpPChl, OMYIICHHbIE K WCIOJIb30BAHUIO IPH pealn3aliu
MMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO O0pa30BAaTEIbHBIX MPOrpaMM HAYalbHOTO OOIIEro,
OCHOBHOT0 00111eT0, CpeiHero odmiero oopaszoBanus npukazom MunmnpocsemieHus: ot 04.10.2023 Neo
738:
e DJEKTpOHHBIM oOpa3oBaTtenbHBId pecypc «Jlomamnue 3amanusa. CpegHee ooOiiee
obpazoBanue. Xumusi», 10-11 knacc, AO «M3narensctBo "[IpocBemnienue»;
o Tpenaxep «O6mako 3HaHUNY». Xumus. 10 kiaacc, OO0 «Duszukon Jlady;
o Tpenaxep «Obnaxo 3Hanuit». Xumus. 11 kimacc, OO0 «Dusuxon Jlad».
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