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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o XMMUU Ha YPOBHE cCpelHEro oOmiero oOpazoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 r. Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii ®eneparum»,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHUs (elepanbHOW 00pa3oBaTENbHON MPOrpaMMbl CPEAHETO OOILIEro
obpazoBanus (DOIT COQO), mpencraBieHHbIXx B DenepalbHOM TOCYJapCTBEHHOM 00Opa30BaTeIbHOM
crangapre COO, c¢ yuérom Kounenuuu mnpenojaBaHus y4yeOHOro mnpeamera «XUMHS» B
oOpa3oBaTenpHbIX opraHu3anusax Poccuiickoit deaepanuu, pealu3yromuX OCHOBHbIE 00pa3oBaTeIbHbIE
IIpOrpamMMbl, 1 OCHOBHBIX MOJIOKEeHUI «CTpareruu pa3BuTusi Bocnutanus B Poccuiickoit ®@enepanun Ha
nepuon 1o 2025 rona» (Pacnopsixenne [IpaButensctBa PO ot 29.05. 201 1.5 Ne 996-p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONpPEIEICHHIO OOIIed cTpaTeruu
o0Oy4eHus, BOCIIUTaHUSI U Pa3BUTHUs 00yUaIOIIUXCs CpeCTBaMuU yueOHoro npeamera «Xumus» st 10—-11
KJaccoB Ha ©0a30BOM YpOBHE COCTaBHJIM KOHUeNTyanbHele mnojoxenus OIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JEeH, COAEpKaHUs, pe3yJIbTaToB OOydeHHs M TpeOOBaHUA K YpPOBHIO
MTOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe 0o0pazoBaHMe, IMOJy4aeMoOe BBITYCKHHKaMHU 0011e00pa3oBaTeNbHON OpraHuzanu,
SBIISICTCS HEOTHEMJIEMON YacCThIO UX 00pa3oBaHHOCTH. OHO CIIY)KHUT 3aBEPIIAIONIIM HTAIIOM PeaTH3aliH
Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYLIUX LEJIOCTHOM cucreme
XMMHUYECKOro 00pa3oBaHUs. DTH IIEHHOCTH KacaroTcs IMO3HaHMs 3aKOHOB MIPUPObI, (OPMHUPOBAHUS
MHPOBO33PEHUSI M OOLIeH KyJIbTyphl YEJIOBEKa, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3J0pOBbI0 U NPUPOJIHON cpene. Peanmusyercs xumumueckoe oOpa3oBaHHMe OOydaroOIIUMXCs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs CpeACTBaAMH Y4eOHOro mpenMera «XUMHs», COJEpKaHUE U
IOCTPOCHHE KOTOPOTO ONpEeNeHbl B MPOrpaMMe MO XUMHUHU C Y4€TOM CHeUu(UKH HAYKH XUMHH, €&
3HA4YeHHs B MO3HAHUU MPUPOJABI U B MaTepHaJIbHOM )KM3HU OOLIECTBa, a TAKXKE ¢ YUETOM OOUIMX Leneil u
MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CpeJHero oOIiero oOpa3oBaHUS B
Poccuiickoit denepanuu.

XuUMHS KakK D3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HIpPaeT OcoOyl0 poOjb B COBPEMEHHOMU
[MBWIN3AIMK, B CO3JaHUMM HOBOM 0a3bl MaTepualbHOW KynbTyphl. OHa BHOCHT CBOM BKJIAJI B
¢dopMHpOBaHHE pAMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHE ILEJIOCTHOTO IMpEACTaBICHUS 00
OKpY’KaloIlleM MUpE KakK O €IMHCTBE IMPHUPOJbI U YeJIOBeKa, KOTopoe (GOpMUPYETCS B XMMHHM Ha OCHOBE
MIOHUMaHHUs BEUIECTBEHHOI'O COCTaBA OKPYXkKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMHU TPUMEHECHHUS.

TecHO B3aUMOJAEHUCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMJIEMON 4acThIO
MHUPOBOH KYJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPyAa M >KU3HU KaXKJIOTO 4JeHa OOIIecTBa.
CoBpemMeHHass XMMHMsI KaK HayKa CO3MJATENIbHAsg, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha
pelieHre ri00albHbIX MPOOJIEM YCTOMYMBOIO pPa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOH,
MUIIEBOM, IKOJIOTHYECKOM 0€301TaCHOCTH M OXPaHbI 3JI0POBBSI.

B cootBercTBUU ¢ OOIIMMH LENSMU U MPHUHIIMIIAMU CPETHETO OOIIET0 00pa30BaHUS COAEPIKAHHE
npenmera «Xumus» (10—11 knaccsl, 6a30BbIil YpOBEHb U3yUEHUS) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TIOATOTOBKY OOYYAIOIINUXCS, HEOOXOIUMYIO MM JUIsl BHIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COI[MYMa, MPOJOJIKEHHs OOpa3oBaHMs B Pa3IHMYHBIX
0011acTsX, HE CBA3aHHbBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBisiroliuMu  ipeaMeTa «XUMHs SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHS» U
«OO0m1as U HeOpraHNUYecKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP:KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKH: CUCTEMa 3HAHUH M0 HEOPTaHMUYECKOW XUMHH (C BKIFOUECHUEM 3HAHUN U3 OOIIEH XUMHUH)
U OpraHu4ecKkom XuMuu. @POpMHpPOBaHME JAHHOW CHUCTEMBl 3HAHWW IIPM M3YyYEHHH IIpeaAMETa
o0ecrieurBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEI0 MHOTr000pa3usi BEUIECTB Ha OCHOBE OOIIMX MOHSTUH,
3aKOHOB U TEOPUU XUMUMU.

Crpykrypa coaepxanus KypcoB — «Oprannyeckas xuMus» u «OO0ImIast u HeopraHuyeckas XUMUsDH
chopMupoBaHa B IpOrpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOIO MOJXOJa K H3YYEHHIO Y4YeOHOro
marepuaga M OOYyCJIOBJIE€Ha HMCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUI Ha OIpenenEéHHbIX
TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOil XMMHUU BEIIECTBA pPacCMaTPUBAIOTCS HA YPOBHE
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KJIACCUYECKON TEOPUM CTPOEHUSI OPraHUYECKHX COCAMHEHUM, a TAaKKE€ HAa YPOBHE CTEPEOXUMHUYECKUX U
SJIEKTPOHHBIX TPEACTABICHUM O CTpoeHWH BemiecTB. CBeAeHHS 00 M3y4aeMbIX B Kypce BEIIECTBax
JAIOTCSl B Pa3BUTUU — OT YTIJIEBOJOPOJIOB A0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeAMHEHUN. B kypce

OpPraHWYECKON XHWMHUU TMOJNYYalOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHus MEPBOHAYAIbHBIC MPEJCTABICHUS O XUMHUYECKOU CBSI3H, KIACCU(DUKAIMOHHBIX MPU3HAKAX

BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKON pEaKIINH.

[Tor HOBBIM YTJIOM 3pEHHS B MpeaMeTe «XUMHUs» 0a30BOr0 ypOBHS PacCMaTPUBAETCS M3yYCHHBIH
Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TEOPETUUCCKUN MaTepHrall U (HAKTOJIOTHUUECKHE CBEJCHUS O
BElIeCTBaX M XHUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas XUMHUSD»
oOydaromumMcsi TPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPHUOJUYECKOrO 3aKOHA C
OOIIIETEOPETUYECKUX W METOJOJIOTHUECKUX TO3UIUN, TIIy0Ke TIOHSTh HCTOPUYECKOE HU3MEHEHHUE
(GyHKIHHA 3TOTO 3aKOHA — OT 0000IIaroNel 10 0OBSICHSIONMICH U MPOTHOZUPYIOIICH.

Envnas cuctema 3HaHMM O BaXXHEHWIIMX BEIIECTBaX, MX COCTaBe, CTPOEHUHU, CBOWCTBaX U
MPUMEHEHUU, a TaKXKe O XUMHUYECKUX PEaKUUsX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHseTcs B Kypcax 10 u 11 kiaccoB ayieMeHTaMu COAEp KaHUs, UMEIOIIUMH KYJIbTYPOJOTHYECKUN U
MPUKIATHOW XapakTep. ODTH 3HAHHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aWMOCBSI3M XUMHUU C JPYTHMHU
HayKaMH, pacKpbIBalOT €€ pojb B IIO3HABATEIbHOW W NPAKTUYECKON JEATEIIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIHMTAaHUIO YBa)KEHUS K MPOIECCY TBOpYECTBA B 0OJACTH TEOPUHM U MPAKTUYECKUX
MPUIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIIMBATh WH(MOPMAIUI0O U MPUMEHATH €€ s
TIOTIOJIHCHUSI 3HAHWM, PEIICHUS MHTEJUICKTYaJIbHBIX U SKCIIEPUMEHTAIIbHBIX MCCIIEIOBATEIhCKHUX 3a/1a4. B
[EeJNOM cofiepkaHue ydeOHOro mpeaMera «XHMHsD AaHHOTO YPOBHS HM3Y4YEHHS OPHEHTHPOBAHO Ha
dbopMupoBaHUe y OOYYAIOIIUXCS MHPOBO33PEHUYECKONW OCHOBBHI ISl TOHUMaHUs (UIOCOPCKUX HIIEH,
TaKMX Kak: MaTepHAIIbHOE €IWHCTBO HEOPTraHWYECKOTO W OPraHMYECKOro MHpa, OOYCIOBJICHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, [TI03HABAEMOCTb MPUPOIHBIX SIBJICHUN MTyTEM HKCIIEPUMEHTA
U pelICHHs MIPOTUBOPEUUH MEXKIY HOBBIMU (DaKTaMH U TEOPETUUYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE
PO XMMHH B PCIICHUU JKOJOTHYCCKHX TPOOJIeM, a Takke MpoOieM cOSpeKeHUs IHEPreTHUSCKUX
PECYPCOB, CBIPbS, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.

B mnnane pemieHus 3agad BOCHHUTAHMS, PAa3BUTHS U COIUAIM3AINHN OOYYAIOIIUXCS MPUHATHIC
MporpaMMoil 1O XHUMHH TIOAXOAbl K OMNPENETCHUI0 COJACpPXKAHUS M TOCTPOCHHS TpeaMeTa
nperycMaTpuBaoT (GOpPMUPOBAHNUE YHUBEPCATbHBIX YYEOHBIX ICHCTBHIl, MMeromux 0a30Boe 3HAYCHHE
JUISL Pa3IMYHBIX BUIOB JCSITEILHOCTU: PEIIeHUs MpobiieM, MOUCKa, aHanu3a U 00paboTku nHpopmanuu,
HEOOXOJUMBIX JUIsl TPUOOPETEHHUS ONBbITa MPAKTUYECKOM U HCCIEA0BATEIICKOW JIESITEIbHOCTH,
3aHMMAIOLIEN BaXKHOE MECTO B ITO3HAHUU XUMHH.

B mpaktuke mpemnojgaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHHUs, TaK W Ha
YPOBHE CpeAHero oOIIero o0pa3oBaHUs, MPHU OMpPENEICHUU COJIEPKATEIbHOW XapaKTepUCTUKH Iiesien
U3y4YeHUs MpeIMeTa HAlpaBJICHHEM NEPBOCTENEHHOM 3HAYMMOCTH TPAAULMOHHO NPHU3HAETCH
dbopMupOBaHHE OCHOB XMMHUYECKON HAyKU KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU
JIESITeIbHOCTH YEJIOBEKa M KaK OJHOrO0 U3 KOMIOHEHTOB MHPOBOW KyJbTypbl. C METOAMYECKOM TOYKHU
3peHUs TAKOU MOJIXO] K OMPESICHUIO 1IeTIeH N3YUSHUS TTPEIMETA SBIISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHS TJIaBHBIMHU IIENIIMU U3YYEHHUS MpenMeTa «XUMHA» Ha 0a30BOM
ypoBHe (10-11 ki1.) siBistroTCsI:

— (opmupoBaHuEe CHCTEMbl XUMHUYECKUX 3HAHUH KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTeCTBEHHO-
HAYYHOUW KapTUHBI MHPA, B OCHOBE KOTOPOI JIeKAT KITIOUYEBBIC MOHATHS, (yHIAMEHTAIbHbIC 3aKOHBI 1
TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M MIOHUMAHKE CYIIHOCTH JOCTYITHBIX 0000IIeHU
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X Pa3BUTHUS U CTAHOBJICHHS;

— (GOpMHUPOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS BEUIECTB U XUMHYECKHUX
peakiuii, HEOOXOMUMBIX [UIi TPHOOPETCHUS yMEHUW OPHEHTHPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IIPUPOJE, B IPAKTUUYECKOW U MOBCETHEBHOW KU3HM;

— Dpa3BUTHE YMEHHH U CIOCOOOB [ESATENILHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM MPABHII 0€30MTaCHOTO 0OpaIeHUs C BEIICCTBAMH.



Hapsiny c a3TuM, conepxkarenbHas XapakTepUCTHKa IeNiell M 3afad HM3y4deHHs MpeaMera B
nporpaMMe 10 XMMHW YTOYHEHa W CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH IMPHOPUTETAMH B
cucremMe cpeaHero oomero oOpasoBanus. CerojHs B NpeNoJaBaHUU XHUMHUHM B OOJIbLIEH CTeleHU
OTHaéTCsl MPEANOYTeHUE MPAKTHUYECKOM KOMIIOHEHTE COAEp)KaHus OOydeHUs, OpUEHTHPOBAHHOM Ha
MOJIMOTOBKY BBIITYCKHUKA OO0II€00pa3oBaTebHON OpraHM3alliy, BIJCIONIEro He HAaOOpOM 3HaHUM, a
(YHKIMOHATBHONH TPaAaMOTHOCTBIO, TO €CTh CHOCO0AMHM M YMEHHUSMH aKTHUBHOI'O IOJYYEHMs 3HAHUH U
NPUMEHEHUS UX B PEATbHOM KU3HU JUIS PELICHUS TPAKTUUYECKUX 3a/]1a4.

B cBsi31 ¢ 9TUM NP U3YYECHUU MPeIMETa « XUMUSD) TOMUHUPYIOIIee 3HaUeHHE TPHUOOPETAIOT TaKHe
LeJH U 321a4H, KakK:

— aganTanmUs oOydYarolIMXcs K YCJIOBUSM JTUHAMHUYHO pPa3BUBAIOIIETOCS MHpa, (OPMHUpPOBaHUE
WHTEJUIEKTYaJbHO  Pa3BHTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHUIO TPAMOTHBIX pPELICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

— ((opmupoBaHue y 0OydYarOmuxcsi KIIOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMH), WMEIOIINX
YHHMBEpCAJIbHOE 3HAUEHHE Ul PA3IMYHbIX BUAOB JEATEILHOCTU: PEIIEHUs Mpo0seM, TOUCKa, aHAJIN3a
U 00paboTku wuH(pOpMANMM, HEOOXOAWMBIX IS TNPHOOPETEHUS ONbITa JAEATENBHOCTH, KOTOpas
3aHUMAeT BaXHOE MECTO B TMO3HAHMM XHWMHUH, a TAaKKE JUISI ONCHKH C TMO3UIMHA HKOJIOTHUECKON
0€30IacHOCTH XapakTepa BIMSHUS BEIIECTB U XMMHUYECKMX IPOLECCOB Ha OPraHU3M 4YelloBeKa U
IPUPOJIHYIO CPELY;

— pa3BUTHE TIO3HABATENIBHBIX HHTEPECOB, HMHTEUICKTYAJIbHbIX W TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs: CIOCOOHOCTH CaMOCTOSATENILHO NpUoOpeTaTb HOBBIE 3HAaHUS 10 XHMHUU B
COOTBETCTBUHU C JKU3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIE WH(POPMAlMOHHbIE
TEXHOJIOTUHU JUIs TIOMCKAa W aHaIn3a Yy4eOHOW M HAayYHO-TIONMYJISPHOW WH(POPMAIUH XUMHUYECKOTO
COJIep KaHHUS;

— (QopmupoBaHHWE U pPa3BUTHE Y OOYYAIOMIMXCS AacCONMATHBHOTO W JIOTUYECKOTO MBIIIICHHS,
HaOJIIOAaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
IPY TUTAHUPOBAHUHU U TIPOBEJICHUN XUMUYECKOT0 SKCIIEPUMEHTA;

— BOCHUTAaHHE Yy oOOydaromuxcs yOeXKIEHHOCTH B T'yMaHHUCTHYECKOH HAIpPaBICHHOCTH XHUMHUH, €&
B)XHOH POJIM B peIlIeHUH II100aIbHBIX MPOOJIEM PALMOHATIBHOIO IPUPOAONOIb30BaHNUS, OTIOIHEHUS
HHEPreTUYECKUX PECYpPCOB M COXPAHEHHS NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH
OEepe)KHOTO OTHOWICHHST K TPUPOAEC M CBOEMY 3JI0OPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
UCIIOJIb30BAHUS TOTYYEHHBIX 3HAHUN U1 IPUHATHS IPAMOTHBIX PEIIEHUH B CUTyalUsX, CBA3aHHBIX C
XUMHUYECKUMU SIBICHUSMH.

B yuebHOM 1utane cpeqHero obuiero oOpa3oBaHus IpeaMeT «XuMus» 0a30BOr0 YpOBHSI BXOJUT B
coCTaB NpeaMeTHOH obnacTu « EcTecTBEeHHO-HayUYHbIE TPEIMETBI.

OO6m1ee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHM, Ha 0a30BOM ypOBHE CpPEIHEro OOIIero
oOpazoBanusi, coctaBisieT 68 yaco: B 10 kiaacce — 34 yaca (1 yac B Hexesm0), B 11 kiaacce — 34 yaca
(1 yac B Heaen10).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHMYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKON XMMHUHU

[IpenmeT opraHudeckoil XUMHU: €€ BOSHMKHOBEHHE, Pa3BUTHE U 3HAUEHUE B IMOJIYYEHHUU HOBBIX
BEUIECTB U MarepuanoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. bytiepoBa, €€ OCHOBHBIE
nonoxenus. CTpyKTypHble (OpPMYJbl OPraHMYEeCKUX BemiecTB. ['omosorus, usomepus. XuUMHUECKast
CBSI3b B OPTaHUYECKUX COEIMHEHUSX — OJIMHAPHBIE U KPAaTHBIE CBS3H.



[lpeacraBienne o KiIaccU(pUKAIMKM OpPraHUYECKHX BemecTB. HOMEHKIaTypa OpraHHYecKHX
COEIUMHEHUI (cucTemMaTuyeckas) M TpUBHUAJIbHBIE HA3BaHMSI BaXHEMIIMX MpEACTAaBUTENEH KIIACCOB
OpPraHMYECKUX BEILECTB.

DKcIepUMEHTaIbHBIE METOJIbI U3yUEHUS BEIIECTB U UX NMPEBPAILCHHI: 03HAaKOMJIEHHE ¢ 00pa3aMu
OpraHMYEeCKHUX BEIIECTB M MaTepUaJlaMM HAa HX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ] OpPraHUYECKUX
BEIIECTB, HAOIIOACHHE M ONUCAHHE JAEMOHCTPALlMOHHBIX ONBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEIIIECTB IPU HarpeBaHUHM (IUIaBJICHUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psal. MeTaH U 3TaH — NPOCTEHUIINE MIPEACTaBUTENIN
QIKaHOB: (pU3MUecCKHe U XUMHUYECKHE CBOWCTBA (peakIMM 3aMElIeHHs W TOpPEHHs), HaXOXKJICHHE B
IpUPOJIE, MOTYyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psA. OTUIEH M MHPONWICH — IIPOCTeHIIne
NpPEJCTaBUTENIM  AJIKEHOB: (U3MUECKMe M XUMHUYECKHE CBOHCTBa (peakuMW THJIPUPOBAHUS,
raJIOr€HUPOBaHMS, THIpaTallMK, OKUCIICHUS U OJUMEPU3AlMH ), IOJyUYE€HUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHne, BaXKHEHIINE XMMUYECKHE CBOMCTBA
(peakuus nonumepu3zanun). [lonydeHne CHHTETHYECKOTO KaydyKa H PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, NOMOJIOTMYECKUM pAld. AUETWIEH — IpOoCTeHIInii
IpPEJCTaBUTENb AIKMHOB: COCTaB, CTPOEHHUE, (U3MUECKMEe M XHUMHUYECKHE CBOWCTBA (peakuuu
TUJIPUPOBAHUS, TAIOT€HUPOBAHMSL, THPATALIUU, TOPEHUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. bensonm: cocraB, cTpoeHHe, (HU3MUYECKME U XHMHYECKHE CBOWCTBa (peakiuu
raJIOTeHUPOBAHMS U HUTPOBAHNUSA ), IOJyYE€HUE U IPUMEHEHUE. Tonyon: cocmas, cmpoenue, husuyeckue u
Xumuueckue ceoucmea (peakyuu 2an02eHUpO8anus U HUMPOBAHUs), HNONYYEHUe U NpUMeHEeHue.
TokcuuHOCTh apeHOoB. I'eHeTndeckas CBsI3b MEXIY YIVIEBOJOPOJIAMH, NIPUHAMAISKALMMHI K Pa3INYHBIM
KJIaCCaM.

[TpupoaHble HCTOYHUKM YTIeBOAOPOAOB. IIpupoaHslii ra3 u nomyTHble HeTsAHbIE Ta3bl. HedTh 1
e¢ mnpoucxoxaenue. CrocoObl mnepepabOTKM  HEPTH: TEpPEroHKa, KPEeKUHI  (TepMHUYECKUH,
KaTaTUTHYECKHiT), muponus. [IpoaykTsl nepepaboTkn He()TH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
6bITy. KaMeHHBIH yrois ¥ MPOAYKTHI €ro nepepaboTKH.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUEHUS BEIIECTB U UX NPEBPALLCHUN:

— O3HaKOMJIEHME ¢ 00pa3lamH IIacTMacce, KayuyyKoB U pe3uHsl, kojutekuun «Hedte» u «Yromnby,
— MOJEJIMPOBAHHUE MOJIEKYJI YIJIEBOAOPOIOB U raJIOT€HONIPOU3BOHBIX,
— IpOBEJCHHE NPAKTUUYECKON pabOoThI: MOJyYEHUE ITUJICHA U U3YUEHUE €TI0 CBOMCTB.

PacuérHble 3amaun.

Bbruucnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUH 10 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs

[IpenenpHBIE OHOATOMHBIE CIUPTHI. METAHON M ATAHOJ: CTPOCHHE, (PH3MUECKUE U XUMHUECKHE
CBOWCTBA (peakuuu C AakTHUBHBIMM MeETallaMM, TaJIOT€HOBOAOPOAAaMH, TOpEHHE), HpPUMEHEHHUE.
BonoponHeie cBsizu MexIy MOJEKyJaMu CHUPTOB. JlelicTBME METaHOJia M JTAHOJNIA HAa OPIraHHU3M
YEIJIOBEKA.

MHoroaToMHble CHUPTHI. DTUIECHIJIMKOJIb M TJIMLEPUH: CTPOCHHE, (PU3NUECKUE U XUMHUYECKHE
CBOICTBa (B3aMMOJEHCTBUE CO IIEJIOYHBIMM METAJUIAMM, Kaue€CTBEHHAs peaklys Ha MHOIOATOMHbIE
cnupThl). JlelicTBue Ha OpraHu3M uenoBeka. [IpuMeHeHne rimuepruHa U TUIICHTJIUKOJIS.

@DeHo: CTPOEHUE MOJIEKYNbl, (PU3MYEecKHe M XUMHYecKHe cBoWcTBAa. TOKCHYHOCTH (eHona.
[Tpumenenue genona.

Anpnerunsl U kemousi. DopManbaeTua, aneTalbIeTu: CTPOCHUE, (PU3MUYECKHe M XUMHUYECKHUE
CBOICTBa (peaKI OKUCICHHS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUN), TOJyYeHHE U IPUMEHEHUE.

OaHOOCHOBHBIE NpeJiesIbHbIE KAPOOHOBbIE KUCIOThl. MypaBbUHast U YKCYCHAasl KUCIOTBI: CTPOEHHE,
¢u3nyeckue U XMMUYECKUEe CBOWCTBA (CBOMCTBa, 0OIIME /Ui Kilacca KHUCJIOT, peakius 3Tepuduxanun),
nojiyueHue M npumMeHeHue. CTeapuHOBash M OJIEMHOBAs KHUCJIOTHl KaK MPEJCTaBUTEIN BBICHIINX
KapOOHOBBIX KMCIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHE.




Crnoxnble 3(Upbl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['maponus cinoxubeix 3¢gupos. JKupsl.
I'mpponns xupos. [Ipumenenne xupoB. buosorudeckas posab KUPOB.

VYraeBoapl: cocTaB, KiIacCU(pUKaLMS YIIEBOJOB (MOHO-, JU- M MHoaMcaxapuiel). lroko3a —
NPOCTEHIINKA MOHOCAXapua: 0OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHEe U XMMUYECKHE CBOHCTBA
(B3aumopieiictBue ¢ ruapokcuaoM menu(ll), oxucnenne ammuayHbIM pacTBOpoM okcuaa cepedpa (I),
BOCCTaHOBJICHHE, OpOKEHME TJIIOKO3bl), HaXOXJAEHUE B NMPHUPOJE, MPUMEHEHUE, OUOJIOTHYECKast POJlb.
®dorocunres. GpyKTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman wu nemnono3a Kak mNpupoiHble mnonumepbl. CTpoeHue Kpaxmala M LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TUIpoin3, Ka4eCTBEHHAs PEAKLUs ¢ HOAoM).

OKCIepUMEHTAJIBHBIE METO/IbI U3yUEHUS BEIIECTB U UX NIPEBPALLCHUN:

— TITpoBeleHHE, HaAOMIOJIEHUE M ONUCAaHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE CIHUPTOB,
Ka4eCTBEHHbIE PEaKIMM OJIHOATOMHBIX CIIUPTOB (OKKCIeHHE 3TaHoa okcuaoMm Meau (11)),

— TIpOBEJEHHE, HAOMIOJEHUE M ONUCAaHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE CIHUPTOB,
Ka4eCTBEHHbIE PEAKIIMM MHOTOATOMHBIX CIIMPTOB (B3aUMOJEHCTBUE TTIUIIEpPUHA C TUAPOKCUIOM MEIU
(D),

— TpOBEJEHHE, HAOMIOJEHUE M ONHCAaHHE JEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHE CIHUPTOB,

KaueCTBEHHBIC PEAKIMU aJbJCTUIOB (OKHCICHHWE aMMHAYHBIM pPacTBOpOM okcuaa cepedpa (I) u

ruapokcuaom menu (1), B3aumoseiicTBue kpaxmania ¢ HoJ10M),

MIPOBEJICHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boruncnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (Maccel, 00b&Ma, KOIUYECTBA HCXOJHOTO
BEIIECTBA WJIM TPOAYKTa PEaKkIUH 10 M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 HMCXOHBIX
BEIIIECTB WU MPOYKTOB PEAKIUH).

A3oTcozepikaliye OpraHi4eckue CoOeIMHEHNS.

AMUHOKHCIIOTBI KakK aM(OTepHbIE OpraHuYecKkue coequHeHus. DHU3MYecKHe W XUMHUYECKHE
CBOMCTBA AMUHOKHCIIOT (Ha MpuMepe MMIKHA). buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTu sl

benkn kak npupoHbIE BHICOKOMOJIEKYJISIDHBIE coeauHEHMs. [lepBuyHas, BTOpUYHAsA U TpEeTUUYHAS

CTpYKTypa 0enkoB. XMMUYECKHE CBOMCTBA OETIKOB: THIPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIC PEaKIINH Ha

OenKH.

OKCIepUMEHTAIIBHBIE METO/IbI U3yUEHUS BEIIECTB U UX NPEBPALLCHUN:

— HaOJMIOJeHNE U ONHMCaHUE JEMOHCTPAIlMOHHBIX OIBITOB: JEHaTypalus OeIKOB IpU HarpeBaHuH,
IIBETHbIE PEAKIIUU OEIIKOB.

BbicokomosieKy IsIpHbIEC COeIUHEHUSA

OCHOBHBIE TOHSTHSI XHMHUU  BBICOKOMOJIEKYJIIPHBIX COECIUHEHHWIl: MOHOMEp, IOJUMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IIOJUMEpPU3ALMM, CPEeIHAS MOJIeKyJsapHas Macca. OCHOBHBIE METOMbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH — OJUMEPU3ALHSI U TOJIMKOHACHCALINS.

OKCrepuMEHTAIbHBIE METO/IbI U3yUEHUs BELIECTB U UX MPEBPAILCHU!

— O3HaKOMJICHHE ¢ 00pa3LamMH IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuszanus MeXIpeIMETHBIX CBsi3ed IpU H3YYEHUM opraHudyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCS Uepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U TOHSITHH,
SIBJISIFOILIMXCS] CUCTEMHBIMHU U1l OTZAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

Obwue ecmecmeeHHO-HAYYHble NOHAMUA: SBIICHWE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHHTE3, KiIacCU(pUKaLMs, MEepUOAUYHOCTb, HAOMIOJECHUE, W3MEpPEHHE, SKCIIEPHMEHT,
MOJIEIIUPOBAHHUE.

Qu3uka: Matepusi, SHEpPIHsi, Macca, aTroM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUH YpOBEHbD,
BEIIECTBO, Te€NO, 00BbEM, arperaTHoe COCTOSIHME BELIecTBA, (PM3MYECKHE BEIUYMHBI M E€IMHUIBI UX
WU3MEPEHMUSL.

buonocusi: xnerka, opranm3M, Owuocdepa, OOMEH BeIIeCTB B OpraHusme, (OTOCHHTE3,
OMOJIOrMYECKH aKTHBHbIE BellecTBa (OeIKu, YIJIeBOIbl, )KUPHL, (HEPMEHTHI).

TI'eozpacghus: MmuHepaibl, TOpHbIE TOPOJIb, TOJE3HbIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.



Texnonozus: NUIICBBIC MPOAYKTBHI, OCHOBBI PpalWMOHAJIBHOI'0 IWUTAaHWA, MOIOMUE CPCACTBA,
JICKAPCTBCHHBIC MW KOCMCTHYCCKHUC IIpcrnapaTrbl, MaTCpUaIbl M3 HWCKYCCTBCHHBIX W CHHTCTHYCCKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XMMHH

XuMHUYECKU# 3meMeHT. ATOM. S1apo aroma, U30TOMbI. DNEKTpOHHas 000J0YKa. DHEpreTuYecKue
YPOBHHU, TIOAYpOBHH. ATOMHBIE opOuTamum, s-, p-, d- ameMeHTb. OCOOCHHOCTH pachpeIeiIcHHUs
9JEKTPOHOB MO OpOUTaIsIM B aTOMax »dJIEMEHTOB TMEPBbIX YETHIPEX TMEPUOIOB. JIEKTPOHHAS
KOH(UTrypanus aTOMOB.

Ilepunonnueckuii 3akoH u Ilepmoanueckas cucrema xumudeckux snemeHToB [[.M. Menneneesa.
CB43b nepruoandeckoro 3akona u [lepuoanueckoit cucrembl Xumudeckux 3yemMeHToB .M. Menaeneesa ¢
COBPEMEHHOW TEOpUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUYECKUX DJIEMEHTOB
¥ 00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEIIECTB MO IPyNIaM M MeprogaM. 3Ha4eHHUE MePUOINIECKOro
3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBA3b. BUIbl XMMHUYECKOH CBSI3U (KOBaJEHTHAs HEIMOJSIpHAs U
NoJIsipHAsi, HMOHHAs, MeTaulndeckas). MexaHu3Mbl 00pa3oBaHHsA KOBAICHTHONW XHMHUYECKOH CBSI3U
(0OOMEHHBIN W JOHOPHO-AKIENTOPHBIN). BomopomHas cBs3b. BameHTHOCTh. DIEKTPOOTPHIIATEIIBHOCTD.
Crenenb okucnenus. MIoHbl: KATHOHBI U AHWOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunbl KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIIMYECKON PELIETKY.

IlonsiTne o pucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nonst
BELIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYeCKUX BEIIECTB.
['eneTndeckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAAIEKAIINX K PA3JIMYHBIM KJaccaMm.

Xumnueckas peakuus. Kiaccupukaiys XauMUUeCKUX peakuii B HEOPraHWYeCKOi 1 OpraHuuecKon
XUMHHM. 3aKOH COXpPAaHEHUS MAacChl BEILECTB, 3aKOH COXPAaHEHUS W TMpEBpallleHUsT SHEPruu IpH
XUMUYECKUX PEAKIUAX.

CKOpOCTb peakiiu, e€ 3aBUCUMOCTb OT pa3IHuHBIX (akTopoB. OOpaTUMbIe peakiMu. XUMHUECKOe
paBHOBecHe. DakTOphI, BIUSIONIME HA COCTOSTHUE XUMUYECKOTro paBHOoBecHs. [Ipunuun Jle [larenbe.

OnekTponauTrueckas auccouuanus. CunpHble U caadble 37eKTpoiauTsl. Cpena BOJHBIX PaCTBOPOB
BEUIECTB: KUCJIas, HEUTpaJIbHAsl, HIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIUH.

DKCIIepUMEHTAIbHBIE METO/Ibl N3yUEHHUS BEIIECTB U UX MTPEBPALLCHUIN:

— nemoHcTtpanus tabmul «Ilepuoguueckas cuctema xumuyeckux snementos /1. . MenneneeBay,

— U3y4YEHHE MoJieNIel KPUCTAIIMYECKUX PEETOK,

— HaOJIOJeHHE U OINHCaHHE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OIBITOB (pa3lo)KeHUE MEepOoKcuia
BOJZIOpPOJa B IMPUCYTCTBUU KaTajlu3aTropa, OMNPENE]IEHUE CpeAbl PacTBOPOB BELIECTB C ITOMOIIBIO
YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIMK HOHHOTO OOMEHa),

— TIpOBEICHME MpPaKTHUECKOH paboThl «BrusHue paznuuHbIX (HAaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaxkuum.

PacuérHebie 3aaun.

Pacu€rbl mo ypaBHEHMSM XMMMUYECKHX pEakLUi, B TOM YHCIE TEPMOXMMHUYECKHE PaCUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM TOHSTHS «MaccoBasi J0JIsl BEIIECTBAY.

Heopranuueckasi xummusi

Hewmeramnbl. Ilomoxenne HemeramwioB B llepuomnueckoil cucTeMe€ XUMHUYECKMX 3JIEMEHTOB
JA.N. MenneneeBa 1 0COOCHHOCTH CTPOSHHsI aTOMOB. DHU3MUYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIHS
HEMeTaJIoB (Ha MpUMeEpe KUCIOpoaa, cepbl, hocdhopa u yriiepoaa).



XUMHUYECKUE CBOMCTBA BAKHEUITUX HEMETAIOB (TaJOreHOB, cephl, a30Ta, Gocdopa, yriaepoaa u
KPEMHHUS) U UX COeIMHEHUH (OKCUIOB, KHUCIOPOACOAEPKAINX KUCIOT, BOJOPOIHBIX COSIMHEHHI).

[IpumMeHeHne BaKHENIINX HEMETAIIJIOB U UX COSAMHEHUH.

Meramibl.  [lonoxkenue wmeramoB B llepuoguueckoil cucTeMe XUMUYECKHX — DJIEMEHTOB
HA.U. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTaioB. OOmme
¢buznueckue cpoiictBa MeTayIoB. CIIaBbl METANIOB. DIEKTPOXUMUYECKUH Pl HAMPSHKEHUI METaIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX METAJUIOB (HATPUM, KaWW, KaJIbLIWA, MAarHud, allOMUHUH,
LIUHK, XpPOM, XKeJIe30, MEJIb) U UX COCAMHEHUH.

O6mue crnocoObl noxy4yeHust MeTamuioB. [lpuMeneHre MeTauioB B ObITY U TEXHHUKE.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUI:

— U3y4YEHHE KOJUJIEKUUHU «MeTaibl U CIUIaBbl», 00pa3LoB HEMETALIOB,

— peuieHHe OJKCIEPUMEHTANBHBIX 3a7]ad, HaONIOJICHHEe ¢ ONHUCAaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJEHCTBUE THAPOKCUAA AIFOMUHMSI C pAaCTBOPAMH KHCIIOT U LIEI0YEH,
KayeCTBEHHbIE PEaKIIMH Ha KaTHOHBI METAJUIOB).

Pacuérnbie 3anaum.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCCe HIIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, PacuéThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOIYKTOB PEAKLUU, €CIU OJJTHO U3 BEILIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xumMum B oOecreyeHUH 3KOJIOTHYECKOM, SHEPreTUYeCKOW M MHILEBON Oe30MacHOCTH,
pa3BuTUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMUX HAYYHBIX MPUHIUIAX MTPOMBIIUICHHOTO TONYyYEHHUs BaXKHEUIIUX
BELIECTB.

YenmoBeK B MHUpPE BEUIECTB W  MaTepUANOB: BaXHEHIIME CTPOUTENbHBIE MAaTE€pUAIbL,
KOHCTPYKIIMOHHBIE =~ MaTepuaybl, KpacKdh, CTEKJIO, KEepamMHKa, MaTepualibl Ui  SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpPraHMYECKNEe U MUHEPAJIbHbIE Y 100pEHMUSI.

XUMHUS U 3]I0pOBbE YEJIOBEKAa: IMpaBHJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparoB, MpaBHIIa
0€301acHOr0 UCIOIB30BaHMS IIPENAapaToB OBITOBOM XMMHUU B TOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzamus MeXnpeIMETHBIX CBSA3EH MPU N3YYeHUHN 00IIel 1 HeopraHnyeckoi xumuu B 11 kimacce
OCYIIECTBIISICTCS Yepe3 HMCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK W TMOHSATHH,
ABJIAIOIIMXCS] CHCTEMHBIMU JJIs1 OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'0 1IMKIIA.

Obwue ecmecmeenHO-HAYYHbIE NOHAMUA: HAYYHBIM (aKT, TUIoTe3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, Kiaccu(uKalus, NEepUOJUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMpPOBaHHUE, U3MEpPEHUeE,
SBJICHUE.

Qu3uxa: Marepus, DSHEpPrus, macca, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOIl,
pPaiOaKTUBHOCTh, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHD, BEIIECTBO, T€NO, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3NYECKHUE BEIUYMHBI U €AMHUIIBI UX U3MEPEHHS], CKOPOCTb.

buonocusa: knerka, opraHmsM, 3KocucTema, Oumocdepa, Makpo- U MHUKPOIIEMEHTbI, BUTAMUHBL,
00OMeH BeIIeCTB B OpraHU3Me.

T'eoepaghus: MmuHepaibl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonocusi: XUMHYECKash MPOMBIIIICHHOCTh, METAJUIypIrusi, TMPOU3BOACTBO CTPOUTEIbHBIX
MaTepUaloB, CENbCKOXO3SHCTBEHHOE MPOU3BOJCTBO, MUIIEBAas MPOMBIIUIEHHOCTD, (hapMalleBTUYeCKas
IIPOMBIIIEHHOCTh, MPOM3BOACTBO KOCMETHMYECKHMX IIPENapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS NTPOI'PAMMBI IO XUMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBLIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI
®OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPe3yJibTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTPaMM
cpemHero ooOmero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM H TpeAMETHhIM). HaydHo-
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METO/IMYECKOM OCHOBOM i pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOTPAMM CPEJIHErO

o01ero 00pa3oBaHus SBISECTCA CHCTEMHO-IEATEILHOCTHBIN TTOAXO/.

B cooTBeTcTBUU C CHCTEMHO-AEATEIHHOCTHBIM MOAXO0JA0M B CTPYKTYpE JIMUYHOCTHBIX PE3yJbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpeJHEero oOmero oOpa3oBaHHS BBIACICHBI CIEAYIONINE
COCTaBJISIOIIHE:

— OCO3HaHWE OOYyYalOUIMMHCS POCCUHUCKON TpakJaHCKOM HISHTHYHOCTM — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETICHHUIO;

— HaJIWYUE MOTUBALUU K 00yYEHUIO;

— IIeJICHANPABJICHHOE PAa3BUTUE BHYTPEHHUX YOSKIECHUI THUYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKHUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

— TOTOBHOCTh M CHOCOOHOCTH OOYHYaIOIIMXCSI PYKOBOJCTBOBATHCA B CBOEGH NIEATENHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, TPUCYIIIUMHU LIETOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHUs;

— HaJIWYUE MPABOCO3HAHUS SKOJOTHMYECKON KyJIbTYphl M CHOCOOHOCTH CTaBUTh ILIETU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JlnyHOCTHBIE pPE3yJIbTaThl OCBOCHHUS MpeAMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE y4eOHOW U
BOCIUTATEIbHON JEATEIHHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKUMH, COLMOKYIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M UJEaJaMH POCCUKMCKOTO TPaXKAAHCKOTO OOIIEeCTBAa, MPUHATHIMH B
o0IecTBe HOpPMaMU W TPaBWJIAMHU TIOBEACHHS, CIIOCOOCTBYIOIIMMHU IIPOIIECCAM CaMOIIO3HAHUS,
CcaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCS.

JIu4HOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpPakalT cHOpPMHPOBAHHOCTH OIBITA
MO3HABATEIILHON U MPAKTHUYECKOW NIEATEIBHOCTH O0YUYaIONIUXCs M0 pealn3allii MPUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpaxxIaHCcKOro BOCIMTAHUSA
— OCO3HaHHUA O0YYaIOIIUMUCS CBOMX KOHCTHTYLMOHHBIX MPaB M OOS3aHHOCTEH, YBOKEHUS K 3aKOHY U

IIPABOIIOPSIKY;

— MPEACTABJICHUS O COLUAIbHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOW AESITEIHHOCTH MPHU CO3/IAaHWU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U IMO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY M apryMEHTBhl APYTUX MpU
aHaJIM3€e Pa3INYHbIX BUJOB YUeOHOM NesATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

— IIEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTCUYECTBEHHOW XUMUU;

— YBaXEHHUs K TMpoIleccy TBOpPYECTBA B OOJNIACTH TEOPHH M MPAKTUYECKOTO0 MPUMEHEHHS XHMHUH,
OCO3HaHUS TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3yJIbTAT JUTMTEIbHBIX HAOIIOICHUH, KPOIIOTINBHIX
JKCIIEPUMEHTAJIbHBIX MIOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHbBIX U IPAKTHKOB;

— WHTepeca M TO3HABaTEeNbHBIX MOTHBOB B TOJNYYCHHH M TOCIEAYIOIIEM aHanu3e HHPOpMAIUU O
MEePEIOBBIX TOCTHXKEHHUSIX COBPEMEHHON OTECYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— HPaABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

— CIOCOOHOCTH OIIGHWBATh CUTYyalldd, CBS3aHHBIE C XHUMHYECKUMHU SBJICHUSMH, WU TPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

— TOTOBHOCTHU OIICHUBATH CBOE MOBEJEHUE M MOCTYIKHA CBOUX TOBAPHIICH C MO3UIIUNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmMupoBaHMA KYJbTYPHI 310POBbS:

— TIOHHMMaHMs IEHHOCTEH 3/I0pOBOT0 M 0e30macHOro 00pasa >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (DPHU3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

— coOmro/ieHus mpaBui 0e30MacHOr0 OOpalIeHHs C BEIIeCTBAMHU B OBITY, TIOBCETHEBHOW JKU3HH U B
TPYZIOBOH AEATEIBHOCTH;

— TIOHMMaHHUS [EHHOCTU MPaBWJI WHAWBUAYAIBHOTO M KOJJICKTUBHOTO O€30MacHOr0 IOBEACHUS B
CUTYAIUX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJCH;



OCO3HaHHUS TOCJEACTBUN M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOIEHUS alKOTroJisi, HAPKOTHKOB,
KypeHus);

5) TpyA0OBOr0 BOCIIUTAHMS:
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATENbCKON IESITeNbHOCTH, OOIIECTBEHHO
II0JIE3HON, TBOPUECKON M IPYTUX BUJIAX AEATEIbHOCTH;
YCTAaHOBKM Ha aKTHBHOE y4YacCTHE B PELIEHMM NMPAKTUYECKUX 3aJaud COLMaIbHON HamnpaBiICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);
UHTEpeca K MPaKTHUYECKOMY H3yUEHHIO Npodeccuil pa3iiMyHOro pojia, B TOM YHUCIE HAa OCHOBE
IPUMEHEHHUS [IPEIMETHBIX 3HAHUH 110 XUMUH;
YBa)KEHUS K TPYAY, JIOISM TpyAa U pe3yJibTaTaM TPYyA0BOH AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBHUAyaJbHOW TpPaeKTOPUH oOOpa3zoBaHus, Oymymieit
npodeccun U peain3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPeOHOCTEN 00I1eCTBa;

6) 3K0JI0OrN4eCcKOro BOCIUTAHUS:
9KOJIOTUYECKHU 11e71eCO00Pa3HOro OTHOUIEHUs K IPUPOJE, KaK MCTOUHUKY CYIIECTBOBAHUSA KHU3HHU Ha
3emie;
MOHMMAHHUS [JI00AJLHOTO XapaKTepa SKOJIOIMUECKUX MpoOieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME IPUPOJHOMN U COLIMANBbHON Cpepl;
OCO3HaHMS HEOOXOIMMOCTH HWCHOJB30BAaHMUSA JIOCTHKCHUH XHUMHUHM Ui PEHICHUS BOIPOCOB
PaLMOHATILHOTO MPUPOAOIIOJIb30BAHMUS;
AKTUBHOI'O HENpUATHSA ACUCTBUM, NPUHOCALIMX BpPEI OKpYXKAOIIEH NIPUPOIHOM cpene, YMEHHUs
IIPOrHO3UPOBaTh HEOJIArONpPUATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEIANPUHUMAEMBIX JIEHCTBUN U
IPEOTBPAIIATh UX;
HaJIMYUs PA3BUTOrO 3KOJIOIMUYECKOTO MBILIUIEHUS, SKOJIOIMYECKON KYJbTYphl, ONbITA AEATEIbHOCTH
HKOJIOTMUECKOM  HaIllpaBI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaThCS MMM B  I103HABaTEJIbHOM,
KOMMYHHMKAaTHUBHOM M COLIMAIbHOM IpaKTHKE, CIIOCOOHOCTM M YMEHHUS AKTUBHO INPOTUBOCTOSITH
uaeosoruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:
c(OPMHUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIIECTBEHHOH MPaKTHKH;
NOHUMAaHMsl CHeUU(PUKU XMMHUHU KaK HayKH, OCO3HAHMS €€ posid B (OPMUPOBAHUHU PALMOHAIBHOIO
HAYYHOT'O MBIIIJICHUS, CO3/IaHUH LIEJIOCTHOTO IPEACTaBICHUs 00 OKPYKaOIEeM MHUpE KaK O €IMHCTBE
IPUPOJIBI U YENIOBEKA, B MIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PELIEHUHU MPOOIEM COXpaHEHUS
IPUPOIHOTO PaBHOBECHS;
yOexxI€HHOCTH B 0CO0OM 3HAYMMOCTM XUMHHM JUIi COBPEMEHHOW IMBHJIM3ALMH: B €€
T'YMaHHUCTUYECKON HANpaBJICHHOCTH M BaXXHOW pPONM B CO3JaHUMM HOBOM 0a3bl MaTepHalbHON
KyJIbTYpBl, PEIIEHUH TIJOOAIBHBIX MPOOJIEeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEYECTBA — ChIPHEBOM,
9HEPreTUYecKOi, MUIEBOH M SKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00ECIeYeHUN
YCIIOBHIA YCIICIIHOTO TPYZA U 3KOJIOTMYECKH KOM(POPTHOH KU3HU Ka)KI0T0 YieHa 00IIecTBa;
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: IIOHMMAaHMs CYIIHOCTH METOJOB IO3HaHUS, HMCIIOJb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIIOJIb30BaTh MOJMyYaeMble 3HAHUA JUI aHAIU3a U OObSICHEHUS
SBJICHUN OKPYXAIOIIETr0 MUpPa U MPOUCXOIAINIMX B HEM MU3MEHEHMM, YMEHHUS JielaTh 00OCHOBaHHbBIE
3aKJIFOYEHUS] Ha OCHOBE HayuyHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbI0 MOJYyYeHHs! JOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIsl pelleHust npolieM B
peabHbIX )KU3HEHHBIX CUTYalLUsAX;
MHTEpeca K O3HAHUIO U MCCIIE0BATENbCKON AESITENbHOCTH;
TFOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSMH;
MHTEpeca K 0COOCHHOCTSIM Tpy/Jla B Pa3JInYHBIX cpepax npoPeccrnoHalbHOMN 1esITETbHOCTH.
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METAIIPEIMETHBIE PE3YJIbTATbI
MertanpeameTHble pe3yiabTaTbl OCBOEHMSI y4EOHOro mnpeiaMera «XHMHS» Ha YPOBHE CPEIHEro

o01ero oOpa3oBaHus BKIFOYAKOT:

3HaYMMble  JUI1  (OpPMHUPOBAaHUS ~ MHPOBO33PEHHUS  OOYYAOIUXCA  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIeHayuHbIe MOHSTHS, OTPa)Kalol[he LEI0CTHOCTh HAyYHOM KapTHUHBI MHpa U
crnenupuKy METOJOB TO3HAHMS, MCIONb3yeMbIX B ECTECTBEHHBIX HayKax (Marepwuisi, BEIIECTBO,
DHEPrus, SIBJICHUE, MPOIIECC, CHCTEMa, HAyYHBIN (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIIEIOBaHNE, HAOIIOICHIE, U3MEPEHHUE, YKCIIEPUMEHT U IPYTHE);
yHUBEpcaJdbHble Yy4eOHBbIC JAeWCTBUSA (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISITUBHBIC),
obecnieunBaromue (HopMupoBaHue (QYHKIIMOHATHHONH TPAMOTHOCTH H COIHAIBLHOW KOMITETEHITUH
00ydJaronmxcs;
CIIOCOOHOCTH OOYYArOIIMXCSI MCIOh30BaTh OCBOCHHBIE MEKIUCIHUILUIMHAPHBIE, MUPOBO33PEHUECKUE
3HAHMSI U YHUBEpCAIbHbIE YUeOHbIE ICHCTBUS B IO3HABATEILHON U COLIMATIbHOM MPaKTHKE.
MertanpeaqMeTHbie  pe3yibTaThl  OTPAXKAIOT  OBJIQJCHUE  YHUBEPCAIGHBIMH  y4EOHBIMHU

IMMO3HABATCIbHBIMH, KOMMYHUKATUBHLIMU U PCTYJIATUBHBIMHA JIEHUCTBUSIMU.

Ogj1aieHHe YHHBEPCAJbHBIMU YUeOHBIMHU NMO3HABATEIbHBIMU A€HCTBUSAMM:

1) 6a3oBble JJornyecKue AecTBUSI:
CaMOCTOSITENILHO (JOPMYITUPOBATEH U aKTYaTM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
ONpENENATh LENU ACATENIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX JOCTHKEHHUS, COOTHOCHUTH
pe3ynbTaThl AEATENBHOCTH C MOCTABIECHHBIMU LEISIMU;
WCIIOJIH30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIACIATH XapaKTEepHbBIC
MIPU3HAKU TOHATUN M YCTAHABIMBATh MX B3aUMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHUSA
JUIs 00BSCHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;
BBIOMPATHh OCHOBAHUS M KPUTEPUHU TSI KITACCH(UKAIIMK BEIIECTB M XUMHUYECKUX PEAKIIHA;
YCTaHaBJIUBATh PUYUHHO-CIIEICTBEHHBIE CBSA3U MEXKAY U3YyUaEMbIMU SIBJICHUSMU;
CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHAYKTUBHBIC, ICHYKTHBHBIC, 110 aHAJOTWHU), BBISIBIIATH
3aKOHOMEpPHOCTH U TMPOTHBOPEUUsI B PACCMATPUBAEMBIX SIBICHUSX, (DOPMyIHpOBaTH BBHIBOIBI U
3aKITHOYEHUS;
MPUMEHSATh B TPOIECCE TMO3HAHMS, WCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIETH,
peoOpazoBbIBaTh MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI) 3JIEMEHTA, XUMUYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOH pEaKIUM — TMpPH PEHICHUH YYeOHBIX IMO3HABATEIbHBIX H
MpPaKTUYECKUX 3a]ad, TPUMEHATh HA3BAHHBIC MOJCIbHBIC TIPEICTABICHUS ISl BBISIBICHUSA
XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKIIMil.

2) 6a3oBbIe HCCIeA0BaTENbCKIE 1eHCTBUSA:
BJIAJIETh OCHOBAMH METOJI0OB HAyYHOI'O ITO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIA;
dbopMynupoBaTh ENU U 33Ja4l UCCIENIOBAHUS, HUCIONH30BaTh MOCTABJICHHBIE U CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIE BOMPOCHl B KA4eCTBE WHCTPYMEHTA TO3HAHWS M OCHOBHI s (OPMHUPOBAHUS
TUITOTE3bI MO MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKACHMUII;
BJIQJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX DKCIEPUMEHTOB,
COBEPIIIEHCTBOBATh YMEHHUS HAONIOAATh 32 XOJIOM IPOIIECcCa, CAaMOCTOSITEILHO MPOTHO3UPOBATH €0
pe3ynbTaT, (GopMynaHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTATOB
WCCIICJIOBAHHUS, COCTABIISITH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;
npuoOpeTaTh OMBIT YYEHWUYECKONW WCCIIENOBATEIhLCKOW W TPOEKTHOW NEATEeITbHOCTH, IPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOMCKY METO/OB PEIICHUS MPAKTHYECKUX 3aj1ad,
MPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS.

3) pa6ora ¢ undopmanmueii:
OpUEHTUPOBAThCS B PA3NUYHBIX HUCTOYHUKAX HHGOpMalMu (HAy4YHO-TIOMyJsIpHAs JUTEpaTypa
XUMHYECKOTO COJACpKAaHHsS, CIPABOYHBIE TOCOOMs, pecypchl WHTepHeTa), aHAIM3UPOBATH
WH(pOpPMAIHIO Pa3IMYHBIX BUIOB M (DOPM MIPEACTABIICHHS, KPUTUUYECKU OIICHUBAThH €€ JOCTOBEPHOCTH
Y HEIIPOTHUBOPEUYUBOCTH;
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(dbopMyIHpOBaTH 3aPOCHl U MPUMEHSTH Pa3InYHBIE METOIBI MPU MOWUCKE W 0TOOpe WH(pOpMAaIHH,
HEOOXOIMMOMH /17151 BBITIOJHEHUs yUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;
nproOpeTaTh OMBIT MCIOJIb30BaHUs MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHNA U Pa3IHYHBIX
MTOMCKOBBIX CHUCTEM;
CaMOCTOSITENIbHO BBIOMpPaTh ONTUMANbHYIO (OpMy MpeacTaBieHHUs MHPOpMaLuU (CXeMbl, rpaduku,
Jarpammbl, TaOJIHIIbI, PUCYHKH U IPYTHE);
UCIOJIb30BAaTh HAy4HBI S3bIK B KayecTBE CpelICTBAa IpHU paboTe ¢ XUMHUYECKOW MH(OpMaIMen:
OPUMEHATh MEXIpeAMETHbIe ((u3nyeckue M MaTeMaTH4yecKhe) 3HAKM M CUMBOJBI, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYpY;
UCIIOJIb30BATh U NIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIAAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSAMU:
3a7laBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOil TeMbl B XOJ€ Juajgora W/WIM JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (HOPMYITUPOBATH CBOM MPEATIOKEHHUSI OTHOCUTEIBHO BBIOJIHEHHS NTPEI0KEHHON
3ajauy;
BBICTYNIaTh € Mpe3eHTaluuell  pe3ysibTaTOB IO3HABATENbHON  JEATENBbHOCTH, IOJyYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINOJHEHUMM XUMUYECKOTO 3KCIIEPUMEHTA,
NPAaKTUYECKOM pabOTHl MO HMCCIEOBAHMUIO CBOMCTB HM3yYaeMbIX BEUIECTB, peajH3allMd Y4eOHOTO
npoekTa ¥ (GOpMYJIMpPOBaTh BBIBOABI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIENIOBAaHUNA MyTEM
COIJIACOBAHUS MO3ULIUHI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSMH.

OBJiajleHHe YHUBEPCAJIBLHBIMH PeryissTHBHBIMH JeiiCTBUSIMU:
CaMOCTOSITENILHO MJIAHUPOBATh U OCYIIECTBIIATH CBOKO MO3HABATENIbHYIO AEATEILHOCTD, ONpeaesss e
el M 3a/a4d, KOHTPOJMPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeAaraeMbli
QITOPUTM JICCTBUN NPH BBHIMOJHECHUH YYEOHBIX M MCCIEIOBATEIBbCKUX 3ajad, BEIOMpATh Hamboiee
3¢ (eKTUBHBIN COCO0 UX PEUICHUs ¢ yU4ETOM NOIYUYEHHs HOBBIX 3HAHUN O BELIECTBAX U XUMHUYECKHX
peakuusx;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIIbHOCTU HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATDBI
= 10 KJIACC

[IpenmertHbie pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckas XUMUsD» OTPaxaroT:
c(hOpMHUPOBAHHOCTH MPEJACTABICHUN O XMMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpPA, POJIM XUMHUHU B TIO3HAHWU SIBJICHUN TPHUPOIBL, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YyHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOMUMOW MMl pElleHUs MPAaKTUYECKUX 3a7ad |
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JJ0POBBIO U IPUPOJIHOI Cpeie;

BJIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue MOHITHUS
(XMMUYECKHI  SJIEMEHT, aToM, OJEKTpPOHHAas oO0O0OJIoYKa aToMa, MOJEKYyJa, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas CBSI3b, CTPYKTypHast popmyiia (pa3BépHyTas U COKpaniéHHas),
MOJIb, MOJISIpHASI Macca, MOJIIPHBIA 00BEM, YTIIEpOIHbIN cKeleT, GyHKIIMOHaIbHas IpyIa, paguKka,
M30MEPUS, U30MEPBL, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIIEBOAOPOIbI, KUCIOPOJ U a30TCOAEPKAILINE
COCTMHEHHS, MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHNUS ); TECOPUH
U 3aKOHBI (TEOpHUSl CTpPOEHHUS opraHuyeckux pemectB A.M. ByTiepoBa, 3aKOH COXpaHEHHSI MAacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS, JICIKALUE B
OCHOBC ITOHUMAHHS TPUYUHHOCTH W CHUCTEMHOCTH XWMHYCCKUX SBJICHHH, (AKTOJIOTHICCKUE
CBEICHMSI O CBOWCTBax, COCTaBe, IIOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAHUHM BaXKHEHIINX
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOM IeATeTbHOCTH YeIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISIBJIATh XapaKTepHbIE NPHU3HAKK TIOHSATHH, YCTaHaBIMBATh MX
B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOLIME IOHATHS IMPU OMNUCAHUU COCTaBa, CTPOEHUA U
MIPEBPALLECHUN OPTaHUYECKUX COCIUHEHUI;

cOpPMUPOBAHHOCTh ~YMEHUN  HUCHOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS  COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (HOpPMYNT OpraHUYeCKUX BEUIECTB U
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YpaBHEHHH XMMHUYECKUX PEaKIHMid, M3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OpPraHWYECKHUX BELIECTB IS
WLTIOCTPAIH UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJICKHOCTh U3YYCHHBIX OPraHMYECKUX BEIIECTB
0 WX COCTaBy M CTPOEHHUIO K OMNpEAEIEHHOMY KIAcCy/TpyIie COeAWHEHUH (yTIeBOJOpPOJIBL,
KHUCJIOPOJlT M a30TCOJAEp)Kalllue COETUHEHHS, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMsI), JaBaTb UM
Ha3BaHus 10 cucreMaTndeckoit Homenknatype (IUPAC), a Takxke npuBOAUTH TPUBHAIILHBIC Ha3BaHUS
OTJCNBHBIX OPraHMYECKHX BEUIECTB (ITHUJICH, MPOMMJICH, aleTHJICH, ATHJICHIJIMKONb, TIUICPUH,
deHon, Qopmanpaerua, aneTanbAeruj, MypaBbHHas KHUCJIOTa, YKCyCHas KHCIIOTa, OJIEMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmal, 11eJUII0JI03a, TIHIIH);
c(OPMHPOBAHHOCTh YMEHUS OIPENENIATh BUIBI XHUMUYECKOH CBSI3M B OPraHUYECKUX COEAMHEHHSIX
(omHApHBIC U KPATHEIC);

c(OPMHUPOBAHHOCTh yYMEHUS HPUMEHSTH TIOJIOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKUX BEIECTB
A.M. bytnepoBa /1t 00bsICHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHHUS MacCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3NUYECKUE M XUMHUECKUE
CBOWCTBA THUIUYHBIX IPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB (MeTaH, JTaH,
STWJIEH, TNPONWIEH, aueTwieH, OyranueH-1,3, MerunOyramueH-1,3, OeH307, METaHOJN, STaHOI,
STHJICHTJIUKOJb, TIUIEPUH, (EHOJ, aleTaabJeThj, MypaBbHHAs M YKCYCHas KHCIOTHI, TJIFOKO3a,
Kpaxmai, LeJUII0JI03a, aMHHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b MEKIY
HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKHX PEaKIHUi C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PHU30BaTh WCTOYHUKU YTIIEBOJOPOTHOTO CHIPbS (HEPTBH,
OPUPOJAHBIN Ta3, Yroiib), CHOCOOBI UX MEepepaboTKM M MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJAUTH BBIYUCIICHUS 110 XMMHUUECKUM YpaBHEHHIM (Macchl, 00bEMa,
KOJINYECTBA UCXOHOI'0 BEILIECTBA MIIM MIPOAYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUUECTBY
OJTHOT'O U3 UCXOJIHBIX BEUIECTB WIIM IPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOU 3HAHHI 00 OCHOBHBIX METOJAaX HAYYHOI'O MO3HAHMS,
UCIIOJIb3YEMBIX B XMMHH TIPU U3yUYECHUU BEIISCTB U XUMUYECKHX SIBICHUN (HaONI0IeHNe, U3MEPEHUE,
OKCIIEPUMEHT, MOETHPOBAHNE), HCIIOIB30BaTh CHUCTEMHBIC XHUMHUYECKHE 3HAHWUSA U TPHHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IMPHUMEHEHUEM;
cOpPMUPOBAHHOCTh YMEHHH COOMIOATh TMpaBWJIa TIONB30BAaHUS XUMHUYECKOW TIOCYIOH W
1abopaTOpHBIM O0OpYJOBAHHEM, a TAKXKE IMpaBWia OOpalIeHHs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSAMU MO BBITOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUIAHHPOBATH U BBIMOIHATH XUMUYECKHIA IKCIEPUMEHT (IIPEBPALICHUS
OpraHMYECKUX BEIEeCTB NpPU HArpeBaHWHU, I[OJIy4YeHHE OHTUIEHA M HU3Y4YCHHE €ro CBOICTB,
Ka4yeCTBCHHBIE PEAKIIMM OPraHUYECKUX BEIIECTB, JAeHATypauus OelIKOB MpHU HATrPEBaHHH, LIBETHHIC
peakuuu O€IKOB) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKM OE€30MacHOCTH MpU OOpallleHuu C
BEIIECTBAMH W  JIADOPAaTOPHBIM  O0OpYJOBaHUEM, TMPEIACTABIATh PE3YyJIbTaThl  XHUMHUYECKOTO
JKCIIepUMeHTa B (hopMe 3aITUCH YpPaBHEHHI COOTBETCTBYIONIMX PeakIHil U (OpMyJIUPOBATh BBHIBOJIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKHU aHAIM3UPOBATh XUMHUYECKYIO0 HH(OPMALINIO, MOTydaeMyo
U3 pa3HbIX UICTOYHHUKOB (Cpe/IcTBa MaccoBoi nHbopMaiuu, IHTepHeT u ApyTux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TpaBUiIa SKOJOTUUYECKH IEIeCO00pa3HOro TMOBEICHUS B
OBITY U TPYJIOBOM AEATENBFHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKArOIIed MPUPOIHOM
Cpelbl, OCO3HAaBaTh OMACHOCTb BO3JACWUCTBUS HA JKUBBIC OPTaHU3MBI OMPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokazarens IIJIK, mosicHATh Ha mpuMepax CrIocoObl YMEHBIICHUS W
MPEOTBPAICHHS UX BPEIHOTO BO3CHCTBHS Ha OPTraHU3M YEJIOBEKa;

Uil 00y4aromuxcs ¢ OTPaHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHE MPHUMEHATh 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIICCTB H XUMHUYCCKHUX SBJICHHIA,
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JUISL CIIENIBIX M CITA0OBHIIIAX OOYYAIOUINXCS: YMEHUE HCIIOB30BaTh PENbe(HO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiins as 3anmucu xumudeckux (Gpopmyi.

= 11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «OO0Ias 1 HeopraHu4ecKast XUMHS OTPakKaroT:
c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMUUYECKOWU COCTABJISIFOIIECH €CTECTBEHHO-HAYUYHON KapTHUHBI
MHUpPA, POJIM XMMHUHU B TIO3HAHWU SIBICHUH MPHUPOIBI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YyHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOMUMOW MMl pelleHUs MPAaKTUYECKUX 3a7ad |
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CHCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE MOHATHUSA
(XMMHYECKHH 3JI€MEHT, aTOM, HU30TOIl, S-, p-, d- DJIEKTPOHHbIE OpOMTAIM aTOMOB, WOH, MOJEKYyJa,
MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTb, AJIEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKast
CBs3b (KOBaJIGHTHAs, MOHHAs, METa/NIM4YecKas, BOAOPOJHAs), KpUCTaNIMyeckas pemérka, THUIIBI
XUMUYECKUX PEAKIUH, pacTBOP, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SIEKTPOIUTUUECKAS TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOHN peaKiuu, XUMHUUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS IEKTPOJUTUUECKON AUCCOMAIK, ieproandeckuii 3akoH J[. . MenpaeneeBa, 3akoH
COXpaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS W NPEBPAICHHUs SHEPrud NpPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMUHU, MUPOBO33pEHUYECKHE 3HAHUS, JIeXKallue B
OCHOBE IMOHUMAaHHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX SIBICHUH, (HaKTOIOrHYECKue
CBEICHMS O CBOWCTBax, COCTaBe, IONy4YeHWH U OE30MaCHOM HCIONH30BAHUHM BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JESTEIHbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTepHble NPHU3HAKK TOHATUN, YCTaHABIMBATh UX
B3aUMOCBS$I3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHSITHS MPU OMMUCAHUM HEOPTaHUYECKUX BEILIECTB U
UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIONb30BATh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBJICHUS (HOpMyI
BEUIECTB M YPAaBHEHMM XHUMHYECKUX peakuui, cucremarnueckyro HoMeHknatypy (IUPAC) u
TPUBHUAJIbHBIE HA3BaHUSl OTNIEIBHBIX HEOPTraHWYECKUX BeIIECTB (yrapHbli ras, YIJIEKHCIBIN Tas,
aMMHaK, raiéHasi U3BeCTb, HeraméHasi U3BeCTh, MUThEeBas COAA, MUPUT U APYyTHUE);
c(OPMHPOBAHHOCTh yMEHHUH OIpPENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHHUSAX Pa3jIMYHOIO COCTaBa, BUJ XMUMHUYECKOH CBSI3M (KOBaJEeHTHAas, MOHHaf,
MeTaJUTM4ecKas, BOJOPOAHAs) B COCAUHEHUAX, THUI KPHUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO
BelIeCTBa (aATOMHasl, MOJIEKYJIIpHAsl, HOHHAs, METAJIIIMYECKasl), XapaKTep Cpelibl B BOAHBIX pacTBOPax
HEOPraHWYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHHAUICKHOCTh HEOPTaHMYECKUX BEIIECTB MO MX
COCTaBy K OIpENeNEHHOMY KIIACCY/TpyIIe COEAMHEHWH (IpOCThble BEIIECTBA — METAUIBl H
HEMETaJUIbl, OKCHUJIbl, OCHOBAHU S, KUCIOThI, aM(OTEpHbIE TUAPOKCUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHUI pPacCKpbIBaTh CMBICI mepuoandeckoro 3akoHa JI. VM. MenneneeBa u
JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIUU;
c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX
sanemeHToB 1—4 mepuonoB Ilepuoaunueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa,
UCIIONIB3YSl TOHSATHS «S-, P-, d-3JIEKTpPOHHBIE OPOUTAIN», «IHEPreTUUYECKUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUSl CBOWCTB XMMHYECKUX JJIEMEHTOB M HMX COEAVMHEHUH IO MepuoJaM U
rpynmnam [Iepuoarueckoi cucreMbl XUMUYeCKUX 3i1eMeHTOB [l 1. Menneneesa;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATh) OOMIME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUUECKON CBS3U
MEX]ly HEOPraHWYECKMMH BEILIECTBAMHM C IOMOIIBIO YPaBHEHHI COOTBETCTBYIOIMX XHMHUYECKUX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMHUUYECKUE PEAKIMH IO PA3TUYHBIM IMPHU3HAKAM
(YMCITy M COCTaBYy pearupyrolidx BEIIECTB, TEIJIOBOMY 3((EKTy peakiud, U3MEHEHHUIO CTereHeH
OKHCJIEHUS AJIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YYaCTHIO KaTalnu3aTopa);
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c(OpPMUPOBAHHOCTh YMEHHH COCTaBIATh YPAaBHEHHUS pEaKUHUHA pPA3JIMYHBIX THUIIOB, MOJHBIE H
COKpaIllEHHbIE YPAaBHEHUS PEaKLUil HOHHOTO OOMEHA, YUUThIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEAKIIUU
UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJUTH pEAKLUUHU, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX pPacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi
HOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUT;

c(OPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCIMOCTH CKOPOCTH XMMHUYECKOW PEAKIUU OT PA3IMIHbBIX
(akTOpOB; XapaKTep CMEUICHNUs XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3/EHCTBUS
(mpunnun Jle [atense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMHYECKHE IIPOLECCHl, JIEKAIIME B OCHOBE
IPOMBIIIJICHHOTO IOJYYEHHs CEpPHOM KHCIIOTBI, aMMHakKa, a Takxke C(HOPMHPOBAHHOCTh
npeicTaBiIeHuit 00 OOHmMX HAay4HBIX NPUHIMIAX W DKOJOTMUECKHX MpolieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTb YMEHUH MPOBOJUTH BBIYMCIEHUS C UCIOJIb30BAHUEM IOHATHUS «MaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH ra3oB NMPH XMMHUYECKHX PEaKIUSAX, MACChl BEIIECTBA
wii o0bEMa Ta30B IO HM3BECTHOMY KOJUYECTBY BEILECTBA, Macce WM OO0BEMY OJHOIO U3
YYacCTBYIOUIMX B PEAKLMU BELIECTB, TEIUIOBOrO 3(Pdekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS
Macchl BELIECTB, IPEBPALLECHNS U COXPAHEHUSI SHEPTUU;

chOpMHUPOBAHHOCTh YMEHUW COOMIOATh TpaBUjia TIOJB30BAHUSA XHUMHYECKOM TIOCYyA0OH U
71a00paTOpHbIM OOOPYZOBAaHMEM, a TaKKe IpaBUia OOpaIlEeHUs C BELIECTBAMU B COOTBETCTBHM C
UHCTPYKIUSMH TI0 BBIITOJHEHHIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHUU IIJIAHUPOBATh U BBINOIHATE XUMHUYECKHH 3KCIIEPUMEHT (pa3jioxkKeHHe
NEpOKCUJa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMNPEIEIIEHUE CPEIbl PacTBOPOB BELIECTB C
MIOMOIIBI0 YHUBEPCATFHOTO WHIMKATOPA, BIMUSIHUE PA3IHMUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOMH
peaxIuy, peakldd MOHHOTO OOMEHa, KauyeCTBEHHbIE peakluu Ha cyib(aT-, KapOoHAT- U XJIOPHI-
AQHUOHBI, Ha KaTMOH aMMOHMS, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad 10 TemMaMm «MeTtas» U
«Hemerannbpy) B COOTBETCTBUY C IIPABUJIAMU TEXHUKH 0€30IIaCHOCTH IPU OOpAIEHNUH C BELECTBAMU
U 1a00paTOpHBIM 000PYJOBAHUEM, MPEJCTABIATH PE3YIbTaThl XUMHUUECKOIO IKCIIEpUMEHTa B (hopme
3allUCH YPAaBHEHHH COOTBETCTBYIOIIMX peakuUuid U (OpMYyIUpOBaTh BBIBOJBI HAa OCHOBE 3THX
pE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTb YMEHUI KPUTHYECKU aHAIU3UPOBATh XUMHUECKYI0 MH(OpPMALHIO, OTyYaeMyto
U3 Pa3HbIX UICTOUYHUKOB (CpEJCTBa MACCOBOW KOMMYHUKaIMK, IHTepHET U IpyTrux);
c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBUja SKOJOTHUECKH IeJIeCO00pa3HOTrO TMOBEACHUS B
OBITY U TPYJIOBOM NEATEIBHOCTH B LIEISX COXPAHEHMs CBOETO 310pOBbsS U OKpYXKarolleil MpupoJHOi
Cpelbl, OCO3HaBaTh OIACHOCTb BO3JEHCTBUSA HA JKUBBIE OPraHU3MBl ONPEICIIEHHBIX BEIIECTB,
noHnMas cmbicn  mokasarens IIJIK, mosicHaTh Ha mpumepax CrmocoObl yYMEHBIICHHS |
IIPEIOTBPALICHMS] UX BPEIHOTO BO3ACHCTBUS Ha OPTaHN3M YEIIOBEKA;

JUise 00y4aromuxcs ¢ OrPaHUYCHHBIMHA BO3MOXKHOCTSIMH 3/I0pOBBS: YMEHHE MPHUMEHATh 3HAHHS 00
OCHOBHBIX JIOCTYTIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHHUI;

JUISL CJIENIBIX U CIIa0OBHJIAIIMX OOYyYAIOLIUXCSA: YMEHUE HCIIOJIb30BaTh PElIbe()HO-TOUCUHYIO CUCTEMY
o0o3nauennii JI. bpaiins st 3anucu XuMHIecKux Gopmy.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmvecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM K I (uugpoBbie)
n/n NPOrpamMMal Bcero 0HTl)60JIbeIe paRTﬁnqecxne o0pa3oBare/ibHbIE
padoThI padoThI pecypesl
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Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHM4ecKoil XUMHH

[Ipemmer oOpraHMYECKOW XUMHUH. Butmiorexa [[OK
1.1 Teopust CTpOEHHS OPTAaHMYECKHX 3
o https://m.edsoo.ru/
coemuaennii A.M. Bytieposa
Hmozo no pazdeny 3
Pa3znes 2. YrieBoaopoasl
[IpenenvHble  yraeBOIOpOAbI - Bubmnorexa [JOK
2.1 2
AJTKAHBI https://m.edsoo.ru/
29 HemnpenenbHsle  yriieBoJOpOJBL: 6 1 Bubnuorexa [IOK
) aJIKEHBI, aJIKaJHEHbI, aJTKUHBI https://m.edsoo.ru/
2.3 ApomMaTHiYecKHe yTIIeBOIOPOIBI 2
IIpupoansie HUCTOYHUKH bubnnoreka [JOK
2.4 3 1
YIJIEBOJIOPOJIOB U MX NepepadoTka https://m.edsoo.ru/
Hmoezo no paszoeny 13
Pasnea 3. Kucaopoacoaepskaime opranHuyeckue coeiMHeHust
bubanoreka [JOK
3.1 Crnpret. Denon 3 https://m.edsoo.ru/
32 AJBIETHIBL. Kap6oHoBsie 7 1 Bubnuorexa IIOK
) KHCHOTHL. CII0KHBIC 2QHUPHI https://m.edsoo.ru/
Bbubaunoreka [JOK
33 YIICBOEI 3 ! https://m.edsoo.ru/
Hmozo no pazdeny 13
Paznea 4. A3oTconepikaiiyie OpranndecKue coenHeHus
4.1 AMuHBI. AMHHOKHUCIIOTHL. benku 3 bubimorexa LIOK
https://m.edsoo.ru/
Hmozo no pasodeny 3
Pazgen 5. BeicokoMoJIeKy IIpPHbIE COCAMHEHHS
bubnuorexa [IOK
5.1 [Tmactmaccsl. Kayuyku. Bonokaa 2 1 https://m.edsoo.ru/
Hmozo no pazodeny 2
OBIIEE KOJIMYECTBO YACOB 110 34 3 2
IMPOI'PAMME
11 KJIACC
KoaunyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
n/n NpPOrpamMMsI Beero | KOHTPoIbHbIe | TIpakTHieckue o6pa3oBaTe/bHbIE
padoThI padoThI pecypenl
Pasned 1. Teoperuyeckue 0CHOBbI XHMHMHU
Ctpoenue atroMoB. [leproanyeckuii 3aK0H U Butmorexa LIOK
1.1 Ilepuomuueckas  cucreMa  XUMHUYECKHX 3
https://m.edsoo.ru/
aneMeHToB JI. 1. MenneneeBa
12 Crtpoenue BEIECTBA. MHuoroo6pazue 4 bubaunoreka [JOK
) BEIIECTB https://m.edsoo.ru/
bubamoreka [JOK
1.3 XHUMHUYECKUE pEeaKLUU 6 1 1 https://m.edsoo.ru/
Hmozo no pazdeny 13
Paznen 2. Heoprannyeckasi XuMus
bubaunoreka [JOK
21 Meramur 6 ! https://m.edsoo.ru/
bubanorexa [JOK
2.2 Hemeranet ? ! ! https://m.edsoo.ru/
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CBsi3b HEOPraHWYECKUX W OPraHUYeCKUX Bubmuoreka [TOK
2.3 2
BCIICCTB https://m.edsoo.ru/
Hmozo no pasodeny 17
Pa3znen 3. Xumus u xKu3Hb
bubnnorexa [IOK
3.1 KHMHA 1 OKH3HE 4 ! https://m.edsoo.ru/
Hmoeo no pazdeny 4
OBIIEE KOJIMYECTBO YACOB 110 34 3 3
HOPOI'PAMME
MMOYPOYHOE INIAHUPOBAHUE
10 KVIACC
Kosu4yecTBO 4acoB JJIeKTPOHHbBIE
Ne Tema vVpoKka Hdara uudgposbie
n/n yp Bceero Koutpoabnbie | Ipakruyeckue u3yyeHHs1 | oOpa3oBaTesbHbIE
padoThI padoThI pecypeb
[pemmer ) OpTaHUYECKOM Bubmiorexa L[OK
1 XAMHH, €€ BO3HHMKHOBCHHE, 1
https://m.edsoo.ru/
pa3BUTHE U 3HAYCHHE
Teopus CTPOEHHUS
2 OpraHUYECKUX COEIUHEHUM 1 Bubmmoreka [IOK
A.M. bytieposa, e€ OCHOBHbIE https://m.edsoo.ru/
TTOJIOKCHUS
IIpencraBnenue 0
KJaccupuKaIu
3 %T;S::;::Hxa BCIECTS. 1 Bbubaunoreka [JOK
yp https://m.edsoo.ru/
(cucTemaruveckas) u
TPUBHAIBHEIC HA3BaHUI
OpPTraHUYECKUX BEIICCTB
4 AJKaHBI: COCTaB M CTPOCHHUE, 1 bubnuoreka [IOK
TOMOJIOTHYECKHUH Pl https://m.edsoo.ru/
5 MertaH u 3TaH — TpocTelIIne 1 Bubmorexa [IOK
MIPECTABUTENHN AJIKAHOB https://m.edsoo.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 Bbubnanorexka [JOK
CBO¥iCTBa https://m.edsoo.ru/
7 | mpocreiiame  mpencrammrons | 1 Butimiorera LIOK
p pen https://m.edsoo.ru/
AJIKCHOB
Ilpakmuueckasa pavoma Ne 1 Bubmorexa [IOK
8 «[lomydenne  STUIeHa | 1 1
N https://m.edsoo.ru/
H3yYEHHE €T0 CBOMCTBY»
Ankanuensl. byramuen-1,3 u
9 MeTwioyTaaueH-1,3. 1 Bubnuorexa IIOK
[TonxydeHne CHHTETHYECKOTO https://m.edsoo.ru/
KaydyKa U pe3UWHBI
AJIKMHBI: cocTaB u
0 | romoromecssi T pen |1 BuSmnorexs LIOK
pat https://m.edsoo.ru/
AneruneH — mpocTeHInuit

MPCACTABUTCIIb aJIKWHOB

11

Briuncnenuss mo ypaBHEHHIO
XUMUYECKOW peakluu

bubnuoreka [IOK
https://m.edsoo.ru/
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ApeHsl: Oe€H301 U TOIyOI.

bubnuorexa LIOK

12
TOKCHYHOCTD apeHOB https://m.edsoo.ru/
I'eneTnyeckas CBSI3b

13 YIIEBOIOPO/IOB, bubnuorexa [JOK
TIPUHAIISIKAIIX K https://m.edsoo.ru/
pa3IMYHBIM KJaccaM
[puponnsie HCTOYHUKH

TJICBOJOPOJIOB:  MPUPOIHBIN
y AOPOLL PHpOZL Bubmnoreka [IOK
14 | ra3 w momyTHBle He(TSIHBIC
- https://m.edsoo.ru/
ra3sl, HeTh M TPOIAYKTHI €€
nepepadoTKu
[pupoansie HCTOYHHUKH
TJIEBOJOPOJIOB:  MPUPOIHBIN
15 1}“la3 I/IHHI())HHTHLIG II)-IG(%TI:IHLIG bubmorexa [I0K
Y v https://m.edsoo.ru/
ra3sl, HeTh M TPOIYKTHI €€
nepepadoTKu

16 KonTponbnasa pabora Ne 1 Bubnunoreka [IOK
10 pazaeny «YIIeBOAOPOIbI» https://m.edsoo.ru/
IIpenensHbie  OAHOATOMHBIE

pen A Bbubnuoreka [JOK
17 | ciupTB: METAaHOJN W JTaHOJ.
https://m.edsoo.ru/
BonoponHas cBs3b

13 MHoroatoMHbI€ CIIUPTBHIL: Bubmmorexa [IOK
STHICHIIIUKOIb U TIIHIEPUH https://m.edsoo.ru/
®DeHOM: CTPOCHHE MOJIEKYIIBI

19 (1)14314%01@15 u XI/IMI/I‘IGZKI/Ié bubmorexa LIOK

. https://m.edsoo.ru/
CBOICTBa, MPUMCHCHHE

20 Anpaeruapl: (GopManbaerun u bubnuorexa [JOK
areTaabaerua. AICTOH https://m.edsoo.ru/
OIHOOCHOBHBIC — TIpeJCiIbHBIC

o pel Bubmnoreka [IOK

21 | xapOoHOBEIE KHCJIOTHI:

https://m.edsoo.ru/
MypaBBHHAS U YKCYCHasI
Ilpakmuueckan paboma Ne 2
22 «CPBOﬁCTBa P acTBOpa bubmmorexa [IOK
. p P https://m.edsoo.ru/
YKCYCHOW KHCJIOTBI)
CreapuHoBass W  OJIEHHOBAsI
23 KI/ICJ’IETI)I KakK TIPeICTaBUTEIN bubmorexa [IOK
’ pe https://m.edsoo.ru/
BBICHINX Kap6OHOB])IX KUCJIOT
Mpbuta Kak COJM  BBICHIHX
Bubmuoreka IIOK
24 | xkapOOHOBBIX  KHCIOT, WX
N https://m.edsoo.ru/
MoOIOIIIee IEHCTBUE
CrnoxHbIe 3¢hupsI Kak

55 | MPOM3BOMHbIE KapOOHOBBIX Bubnmorexa [IOK
KHCIOT. [MIponn3 CcIoXHBIX https://m.edsoo.ru/
2¢upoB
XKupsr: TUIPOIIU3,

26 | o ull)weHeHue 61/10.1101"1};5601(&51 bubmmorexa [1IOK

p ’ https://m.edsoo.ru/
POJIb JKUPOB
YrneBopr: COCTaB,

27 knaccudukanus. Baxaenme bubmmorexa [JOK
NPeCTaBUTEIN: TIII0K03a, https://m.edsoo.ru/
¢$pykTo3a, caxaposa

23 Kpaxman u wnemmonosa kak Bubmmorexa [IOK
MIPUPOIHBIE ITOTUMEPHI https://m.edsoo.ru/
KonTponbnasa pabora Ne 2

29 |TO pasneny Bubnmnorexa [JOK
«Kucnopoaconepxarniue https://m.edsoo.ru/
OPTaHUYCCKUC COCTUHCHUSD)

30 | AMMHBI: METUJIAMUH U aHWJIUH bubmorexa [IIOK

18



https://m.edsoo.ru/

AMHWHOKHCIIOTBI Kak
amM(pOTEpHBIE  OpPraHUYECKHe
(borep p Bbubnuorexa [JOK
31 COEIMHEHNS, X 1
https://m.edsoo.ru/
OHOJIOrHYECKOE 3HAYEHME.
IlenTuapl
Benku KakK [IPUPOIHEIE
32 BBEICOKOMOJICKYJIS Hlfl)ep g 1 Bubmaorexa IIOK
Kyaip https://m.edsoo.ru/
COEIMHEHUS
OCHOBHBIE IIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX
COCIMHCHUM. OCHOBHEIE
33 MeTI(l)z[LI CHHTE3a 1 bubimorexa LOK
https://m.edsoo.ru/
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUM. IInacT™maccsl,
KaydyKH, BOJIOKHA
34 Hrorosas KOHTPOJIbHAA 1 Bubnunoreka [IOK
padoTa https://m.edsoo.ru/
OBHIEE KOJIMYECTBO YACOB 34 3 2
1O MIPOI'PAMME
11 KJJACC
KoauyecTBo yacoB JIeKTPOHHBbIE
Ne Tema vpoKka Jara uudpoBbIe
n/n yp Beero KOHT%OJ"’H"Ie HpaKTﬁnqecxne u3ydenusi | ofpasoBaTeibHbIe
padoThI padoTsI pecypest
XUMHAYECKUI 9JIEMEHT. AToMm.
1 OneKTpoHHas KoH(pUrypauus 1
aTOMOB
Ilepuoguueckuii 3aKOH u
[epuonndaeckas cucTeMa
) XAMHYECKUX 3JIEMEHTOB |
.M. MeHnnmeneeBa, HX CBs3b C
COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH W3MEHEHHUS
CBOICTB XMMHYECKHX DJIEMEHTOB M
WX COCNUHCHHH 10 TpymmaMm H
3 TIEPHUOJIaM. 3HayeHue |
MIEPHOTUIECKOTO 3aKOHA M CUCTEMBI
XAMHYECKUX 3JIEMEHTOB
HA.N. MenneneeBa B  pa3BUTHHU
HayKH
Crpoenue BewniecTBa. XUMHUYECKAsI
4 CBs3b, €€ BHIOBI, MEXaHU3MBI |
00pa3oBaHM KOBAJICHTHOW CBS3U.
BonoponHas cBsi3b
BanentHocTs.
DNEeKTPOOTpULATENbHOCTh. CTeneHb
5 OKHUCJICHHS. BemecTBa 1
MOJIEKYJISIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHUS
ITonsiTHE O AWCHEPCHBIX CHCTEMaX.
6 Wctunneie i KOJIJIOU/THEIE 1
pacTBOPBIL. MaccoBas JIOJIS
BEILIECTBA B PaCTBOpE
7 Krnaccugpukanuss ¥ HOMEHKJIATypa 1
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HEOPraHUYECKUX COEJIMHEHUH.
I'enernueckas CBSI3b
HEOPraHUYECKUX BEILIECTB,
pa3MYHBIX KJIACCOB

Knaccudukarust XUMHYECKUX
peakuuii B  HEOPraHUYECKOM U
OpraHu4ecKoin XUMHUU. 3akoH
COXpaHEeHHsI MacChl BEIECTB; 3aKOH
COXpaHEHHUs u TIpeBpalleHuUs
SHEPTUU NPU XUMUYECKUX PEAKIUSIX

Ckopocth peakmuu. OOpaTUMBbIe
peakuyn. XMMHYECKOE PaBHOBECHE

10

Ilpakmuueckan paboma Ne 1
«BrnusiHue pas3inyHbIx (akTOpoB Ha
CKOPOCTh XUMHUYECKON PEaKIIUi»

11

ONEeKTPONUTHYECKasT JUCCOLUALU.
INonarue o BOIOPOJHOM HOKa3aTele
(pH) pactBopa. Peakumu MOHHOTO
obOMeHa. I'MIpos3 OpraHuYecKux M
HEOPraHNYEeCKHX BEIIECTB

12

OKHCIIUTENFHO-BOCCTAHOBHUTEIILHBIE
peakuun. [loHsTHE 00 37EeKTpONU3E
pacIuIaBoB U pacTBOPOB COJIEH

13

Kontpoasnas paGora Ne 1 mo
pasneny «Teoperndyeckne OCHOBEI
XUMHI»

14

Mertamasl, HMX  IOJOXKEHHE B
Ilepuoanueckoit cucTemMe
XAMHYECKHUX 3JIEMEHTOB
.. MeHneneeBa U OCOOCHHOCTH
CTPOCHUS aTOMOB. O6mue
(u3nUecKre CBOHCTBA METAJIIIOB

15

CrnaBbl METaJlIOoB.
ONeKTPOXUMUYECKUI pan
HaNpsDKEHUH METaJIOB

16

XuMHUYECKHE CBOMCTBA BaKHEWIIIHX
METaJIOB (HaTpUil, KW, KaJbIUii,
MarHui,  allOMUHUM) ©U  HuX
COEIMHEHU I

17

XUMUYECKHE CBOMCTBA XpOMa, MEAU
H X COCTMHCHUN

18

XuMHYeCKHEe  CBOMCTBA  IIMHKA,
JKeJle3a U MX COeIUMHEHNIN

19

Ilpakmuueckan paooma Ne 2
"Pemienue SKCHEPUMEHTATBHBIX
3aja4 no Teme «Metamibn"

20

Hemeramnbl, ©X [OJOKEHHE B
Ilepuonuueckoit CUCTEME
XUMHUYIECKHX 3JIEMEHTOB
J.U. MenneneeBa 1 OCOOEHHOCTH
CTPOEHHUs aTOMOB

21

du3nyecKrue CBOMCTBAa HEMETAIIOB.
Ammotporus HEMETAIJLJIOB (Ha
npumepe KHCIIOpO/a, cepel,
¢docdopa u yraeposa)

22

XuUMHUYECKHE CBOKICTBA TIaJIOTCHOB,
cepbl U UX COCTMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta,

20



(dbocodpa U UX COCTUHCHHI

24

XUMHUYECKHE CBOWCTBa YIJEpoaa,
KPEMHHUSL Ml HX COEAMHEHUH

25

ITpumenenue BaXXHEHUIINX
HEMETAJUIOB M UX COCAMHEHHUN

26

O0o0mmenre ©W  CUCTEMATHU3ALMS
3HaHUH 110 TeMme «Hemeramiby.
Brruucienus o YPaBHEHUSIM 1
XAMHUYECKUX peaxiumit u
TEPMOXUMHUYCCKUE PACUETHI

27

Ilpakmuueckan paboma Ne 3
«Pemenne SKCIIEPUMEHTAIIBHBIX 1 1
3amad mo teme "Hemeramisr"»

28

Konumpononaa paboma N 2 10
teMaM «Metautel» 1 «HemeTamms

29

Heoprannueckue u opraHuveckue
KHUCJIOTBI. Heopranunueckue Hu 1
OpraHMYECKUE OCHOBAHUS

30

AMOoTepHbIE HEOpraHHYECKHEe W
OpTaHUYECKUE COEIMHEHU.
I'eneTnueckas CBSI3b 1
HEOPTaHUYECKUX M OPTraHUYECKUX
BEIIESCTB

31

Ponrp xumMum B obecneueHUH
SKOJIOTMYECKOM, IHEPreTUYECKON M
MIUIIEBO 0€30MacHOCTH, pPa3BUTHU
MEIUIHHBI

32

[IpencraBienust 06 OOIMMX HAYYIHBIX
MPUHIIUITAX MPOMBIIIUIEHHOTO 1
M0JTy4EHHs] BAYKHEHIIINX BEIIECTB

33

YenoBek B MUpE BCUIECCTB U
MaTCpUuaJIoB

34

XuMHUS U 300POBbE YEJIOBEKA.
HToropasi KOHTpoJbHas padora

OBIIEE KOJIMYECTBO YACOB 110

34 3 3

IIPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NTIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus, 10 kmace/ I'abpuensn O.C., Octpoymo W.I'., CrnaakoB C.A., AKIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBenieHue)
Xumust, 11 wmace/ T'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIHOHEpHOE OOIIECTBO
«M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

yueOHOo-MeToauueckuii komiuiekT: O.C. I'abpuensn «IIporpamma xypca xumuu mis 8-11 kimaccos
oOmieoOpazoBareibHbIX  yupexaeHuit», MockBa, wusa. «/Ipoda» 2010r. (ba3oBelii ypoBeHb,
PO UIBHBIA YPOBEHB ).

lNa6puensu O.C. Xumus 10 kmacc, MockBa, «Jlpodax. 2014 . [IpodunbsHbIil ypoBeHb. Y 4eOHUK.
["a6puensu O.C., Octpoymoa W.I'. Xumus. 10 k. [IpodunbsHeiil ypoBeHb: MeTtoanueckoe mocooue.
— M.: Jlpoda.

IMa6puensa O. C., Octpoymona W.I'. HacronpHas kaura yunrens. Xumus. 10 k1. - M.: Ipoda.
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— Tabpuensu O.C., OctpoymoBa N.I'. Opranndeckas Xumusi B TeCTax, 3aa4ax, yrnpaxHeHusx.10 ki —
M.: ipoda.

— Xwumus 10 xn.: KoutpoasHbie 1 mpoBepodHble padoThl K yueOHuky O.C. ['abpuensHa.

— Tabpuensa O.C., PemeroB IL.B., Octpoymor W.I'., Huxutiok A.M. T'oToBUMCS K eauHOMY
rocyapcTBEHHOMY 3k3ameHny. — M.: Ipoda.

— Tabopuensa O.C., OctpoymoB W.I'" Xwumusga. Marepuansl a8 TIOATOTOBKH K  €IMHOMY
roCyJIapCTBEHHOMY 9K3aMEHY U BCTYNUTEIBHBIM dK3aMeHaM B By3bl: Yue0. [Tocobue, - M.: Jlpoda.

— Tabpuensu O.C., OctpoymoBa N.I'. Xumudeckwii skcriepuMenT B mikoue, 10 k1. — M.: [Ipoda.

— 0O.C. T'abpuensn yueOnuk «Xumus» 11 xnacc, Mocksa, «/Ipoda» 2013r.

— T'abpuensu O.C., JIsicoBa I'.I'. Xumus. 11 xnacc. [Ipodunbuslit ypoBers. 2013.

— Tabpuensu O.C., JIsicoBa I'.I'., BBenenckas A.I'. Kaura mns yuurens. Xumus. 11 kmacc. B 2u.
Meroanyeckoe mocooue. 2015.

— Tabpuensa O.C., OcrpoymoB N.I'. O0mas xumusi B TecTax, 3ajadax, ynpaxHeHusx. |1 kmacc.
Mocksa. [dpoda. 2008.

— Xwumus. 11 ximacc. KonTponbHble U mpoBepouHbie paboTel Kk yueOHuky O.C. T'abpuensina, [.T.
JIeicoBoit «Xumus. 11 wmace. Ipodwunsaeni ypoBenb». O.C. T'abpuensn, I1.H. Bepeskun, A.A.
VYmakoBa u ap. — Mockga, JIpoda. 2016.

— Tabpuensu O.C., OctpoymoBa N.I'. Xumudeckuii sxkciepuMeHT B mkose. 11 krace Mocksa. [Ipoda.

HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

— O.C. T'abpuensa Xumusa. 10-11 kmacc: 37eKTpoHHOE ydeOHOE H3JaHHE: MYJIbTUMEAUNHOE
npuioxkenue k yueouuky O.C. ['abpuensina. —http:// www.drofa.ru/catnews/dl/main/chemistry

— IIporpamma o xumwuu. — http://www.drofa.ru/for-users/teacher/vertical/programms

— Enunas xomrekius nudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — http//school-collection.edy/ru

— DJEeKTpOHHBIE MPUJIOKEHUS K yueOHUKY. — http//www.drofa/ru/cat/prodyct865/htm
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