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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma o XuMHM Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COQO), npexncraBieHHBIX B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTebHBIX Opranu3ausiax Poccuiickoit deneparuu, peaaTn3yronmx OCHOBHEIE
o0pazoBaTenbHbIE TPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruy pa3BUTHsI BOCTIUTAHHS B
Poccutickoit ®enepanun Ha nepuox 10 2025 roga» (Pacnopspkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OAX0/I0B K pa3paboTKe MPOrpaMMBbI IO XUMHH, K OITPEICIIEHUIO 00IIeH cTpaTeruu
o0yuyeHus, BOCIIUTAHUSA U Pa3BUTH OOydYaIOUIUXCA CPEACTBAMH y4eOHOro mpenmera «XuMHs»
g 10—11 kimaccoB Ha 6a30BOM YpOBHE cOCTaBMIIM KoHLenTyanbHble nonoxkenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COlep KaHUs, Pe3yIbTaTOB 00y4YeHUs U TPeOOBaHU K YPOBHIO
MTOJITOTOBKH BBITTYCKHHKOB.

Xumuueckoe oOpa3oBaHHMe, IOJIY4aeMoO€ BBIIYCKHUKAMH  0011e00pa30BaTeIbHOM
OpraHu3alfy, SBJSETCS HEOTHEMJIEMOM 4YacTblo WX oOpa3zoBaHHOCTH. OHO  CIy)KUT
3aBEpILIAIOIIMM 3TAllOM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOUEBBIX
[IEHHOCTEH, MPUCYIIHNX [ETOCTHON CHCTeMe XUMUIECKOT0 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMSI MHUPOBO33PECHHS M OOIIEH KYJIbTYphl YelIOBEeKa, a
TaKXKe HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOIHON cpeje.
Peanm3yercs xumuueckoe oOpa3oBaHuWe OOYdYAIONMIMXCS Ha YpPOBHE CpeaHEro oO0IIero
o0pa3oBaHMsl CpPe/ICTBAaMU YUEOHOro npeaMera «XUMHs, COepKaHUE U MOCTPOCHHE KOTOPOTro
OIpeeNieHbl B TPOrpaMMe M0 XMMHU C Y4€TOM crneun(uKH HAyKd XHMHUH, e€ 3HAuYCHHs B
MO3HAHUM MPHUPOJBI U B MaTepUaTbHON >KU3HM OOILECTBA, a TakkKe ¢ y4ETOM OOIIMX Lened U
MPUHIUIIOB, XapaKTepPHU3YyIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B COBPEMEHHOM
[MBUIIN3AIlMH, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMupoBaHUEe PALMOHATLHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpy’KarolieM MUpE Kak O €JMHCTBE MPUPOJIBI M YEIIOBEKA, KOTOPOe (OPMHUPYETCS B XMMUU Ha
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHHS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, X CBOWCTBAMH M BO3MOXKHBIMU OOJACTSIMH MIPHUMEHEHHUSL.

TecHO B3aUMOICHCTBYSI C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XMMHsI CTajla HEOTheMJIeMOn
9acThl0 MUPOBOW KYJIBTYpBI, HEOOXOIMMBIM YCIOBHEM YCIICHIHOTO TPyJa M KU3HU KaXIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK HayKa CO3UJATeNbHas, KaK HayKa BBICOKUX
TEXHOJIOTHI HamNpaBjeHa Ha pEHIeHHe TJ00aTbHBIX MPOOJIEM yCTOWYHBOTO Pa3BHTHUS
YeJIOBEYECTBA — CHIPhEBOI, IHEPreTUYECKOM, MUIIEBOM, YIKOJOrMUECKON O€30MaCHOCTH M OXPaHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOmMMMH LENSAMH W HPUHLUIAMHU CpPEIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOATOTOBKY OOYYalOMIMXCS, HEOOXOAUMYIO UM ISt
BBIPAa0OTKH MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOrO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOIOJKEHHS 00Pa30BaHUS B PA3IMYHBIX O0JIACTSIX, HE CBSA3aHHBIX HETIOCPEJICTBEHHO C XHMHUEH.

CocraBngomuMu npeaMeTa «XuMus» SBIs0TCA 0a3oBble Kypchl — «OpraHudeckas
xumus» 1 «OO0mIast 1 HeopraHu4decKast XUMUs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHSI KOTOPBIX



SBIISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHU 110 HEOPraHUYECKON XUMUH (C BKIIOYEHHUEM
3HaHUH U3 0011l XUMHUH) U OpraHMYECKON XuMun. POpMUpPOBAaHKE JAHHON CHCTEMBI 3HAHUH MTPpH
U3Yy4EHHH IpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOILMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuueckast xumus» 1 «O01mas 1 HeopraHuyeckast
XUMHUsD» c(HOpMUpPOBAHA B MPOrpaMMe M0 XMMHH Ha OCHOBE CHCTEMHOI'0 MOJX0/a K U3YUYEHHUIO
y4yeOHOro Marepuaiga U OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpEeNENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKHUX COEIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX HPEJCTABICHUNH O CTPOCHHMM BEILECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX COEJUHEHUH. B Kypce opraHMueckoll XMMHHU MOIy4aroT
pa3zBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETro 0oOpa3oBaHUs MEPBOHAUYAIHHBIE
MIPEJCTABICHNUA O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

ITon HOBBIM yrjaoM 3peHHs B mIpeaMeTe «XHUMUs» 0a30BOr0 ypOBHS paccMaTpUBAETCs
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEOPETHYECKHH Marepuail u
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHs» 00ydaroIUMCs MPEIOCTaBISAETCS] BO3MOKHOCTh OCO3HATh
3Ha4eHHE MEePUOAMYECKOr0 3aKOHa € OOIIETEOPEeTHMUECKMX M METOJOJOTMYECKUX IMO3HUIMMA,
riIy0Xe MOHSATh HCTOPHMYECKOE H3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmaromiei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucteMa 3HaHMN O BaXKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsiercs B kypcax 10 wm 11 KiaccoB »ieMEHTaMM  COJACpKaHMS, HWMEIOIIUMHU
KYJIbTYpPOJIOTHUECKUI M TPHUKIAJHON Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIBHOU M
MIPaKTUYECKON JAEATEIbHOCTU 4YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX MPUIOKEHUH XMMHUH, IIOMOTalOT BBIMTYCKHHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OPMALMIO U MPUMEHSTh €€ JUIsl TONOJIHEHUS 3HAHUHM, pellieHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHOoro npeamera «XUMHUs» JAHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00ydJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHMs (PUIOCO(CKUX UAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTh IIPUPOJHBIX SIBICHHUN IIyTEM DKCIIEpUMEHTA
W pelIeHHs] TMPOTUBOPEYHMH MEXIy HOBBIMH (aKTaMH M TEOPETHUYECKUMH MPEIOCHUIKAMH,
OCO3HAHHE POJM XMMHUH B PEIIEHUH 3KOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHust
SHEPreTHYECKUX PECYpPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTepUaJIOB.

B nnane perienus 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMATM3ALIMN 00yYaIOIIUXCsl IPUHATHIE
MPOrpaMMOi MO XMMHMM TOAXOAbl K ONPEIEICHUIO COAEpkKAHUS M TOCTPOEHUs IpeaMera
peaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEWCTBUM, HMMEIOIIUX 0azoBoe
3Ha4eHUE Ui pPa3IMYHbIX BHUJIOB JEITEIbHOCTH: PpEILIEHUs MpoOjeM, MOUCKa, aHaiau3a u
00paboTku uH(pOpMaANMM, HEOOXOAMMBIX JUISI MPHOOPETEHHUS ONbITa MPAKTHYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.



B npakrtuke npenosaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOI'O 00IIer0o 00pa30oBaHus, TaK U
Ha YpOBHE CpEHEro 001Iero 00pa3oBaHus, IPH OMPEACTICHUH COACPKATEIHHON XapaKTePUCTUKH
Lene W3ydeHHs IMpeaMeTa HampaBiIeHHEM MEpPBOCTENEHHOW 3HAYUMOCTH TPaJUIIMOHHO
npu3Haércst  (GopMHUpOBaHHE OCHOB XHMHYECKOH HAayKH Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUECKON e TEIIbHOCTH YeJI0BEKa U KaK OIHOTO U3 KOMIIOHEHTOB MHPOBOA
KynbTypbl. C METOJAMYECKOW TOYKM 3pEHHUS TaKOW IMOAXOJA K OMPECICHUIO Ieed H3ydeHHs
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO NTaHHOM TOYKE 3pEHUs TJIABHBIMU IEJIAMH W3y4YCHUS MpeaMeTa «XUMHs Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHME CHUCTEMBl XHMHUYECKUX 3HAHUU KaKk BaKHEHIIEH COCTaBISAIOLICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIXKAT KIIFOYEBBIC MOHATHUS,
dbyHIaMeHTalbHbIe 3aKOHBl MU TEOPUU XWMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOECHHE U
MMOHUMAHUE CYHNTHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHUE C UCTOPUEH UX Pa3BUTHUSA U CTAHOBJICHUS;

e (QopmHpoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKINii, HECOOXOAMUMBIX I TPUOOPETEHUSI YMEHHUI OPHCHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUIECKON U
IMOBCEIHCBHOH KH3HU,

® pa3BUTHE YMEHHMH M CIIOCOOOB JEATENBbHOCTH, CBS3aHHBIX C HAONIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOMI0IECHUEM TpaBWiI OE30MacHOro
o0palleHus ¢ BEeIeCTBaMHU.

Hapsny c atuMm, conepkaTenbHasi XapaKTepUCTHKa LeIel U 3a/1a4 U3y4yeHHs IpeaMeTa B
rporpamMme o XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU B
cucTeMe cpeaHero odmero oopasoanus. Ceroans B MpenojaBaHUN XUMHUU B OOJbIIEH CTEEHH
OoTHAaETCs NPEANOYTEHUE TPAKTUYECKON KOMIIOHEHTE COEpKaHUsl 00y4eHUsl, OpUEHTUPOBAHHOU
Ha TOJrOTOBKY BBIMMYCKHHKA 00IIe00pa3oBaTeNbHON OpraHM3alliy, BIAJCIONIET0 HE Ha0OpOM
3HaHUHM, a (PYHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0AMH M YMEHUSMU aKTHBHOTO
MOJTyYeHUsl 3HAHUN U TIPUMEHEHUS X B PEabHOU KU3HU JJISl PELICHHUS MPAKTUYSCKUX 33/1a4.

B cBs3m Cc STHM TpH HW3Yy4CHHHM TpeaMeTa «XHUMHs» JOMHHHUPYIOIIEEe 3HAUYCHHE
MPUOOPETAIOT TaKue MU U 33a4H, KaK:

azanTamys 00yJarouuxcs K yCIOBUSIM TUHAMHYHO PAa3BUBAIOIIETOCS MUPa, HOpPMUPOBAHHE
WHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

¢bopMupoBaHre y O0OyYaromMXCs KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE I Pa3IUYHBIX BUJIOB JICATEILHOCTHU: PEUICHUS MPoOeMm,
Moucka, aHamm3a M 00paboTku HHPOpPMAIMU, HEOOXOAMMBIX Ui MPUOOPETEHHS OIbITa
NESITEIPHOCTH, KOTOpasi 3aHUMAET BAXXHOE MECTO B MO3HAHWM XUMHUU, a TAKXKE IS OIECHKU C
MO3UIUH IKOOTUYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIECCOB
Ha OpraHW3M YeJI0BEKA U MIPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATENLHBIX UHTEPECOB, MHTEIIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaroIIMXCsl: CIMOCOOHOCTH CaMOCTOSITEIbHO MPHUOOpPETaTh HOBBIE 3HAHHWS 10 XHMHUH B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, MCIIONIB30BaTh COBPEMEHHBIC HH(OPMAIIHOHHEIC
TEXHOJIOTMH ISl TIOMCKA U aHaIKu3a yueOHON U HAyYHO-TIONYJISIpHOW HH(POpMALIMU XUMUYECKOTO
COJIep KaHUs;



(hopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOTIO MBIIIICHHS,
HAOJIIOAAaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU IUTAHUPOBAHUU U NPOBEJACHUN XUMHUYECKOT0 SIKCIIEPUMEHTA;

BOCITUTaHUE Y 00yYaromuXcsl YOSk IEHHOCTH B TYMaHUCTHYECKON HAPaBICHHOCTH XHUMUH,
e€ BaXHOW pONM B PEIICHUH TIJ00AJIbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOIONOJIB30BAHUS,
TIOTIOJTHEHNSI DHEPTeTHYECKUX PECYPCOB M COXPAHEHHUS TPUPOTHOI'O0 PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpekKHOr0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3/10POBbBIO, a TAK)KE IPUOOPETCHUS
OIBITA MCIOJIB30BAHUS TIOTYUYCHHBIX 3HAHUHN JUTS TPUHATHS TPAMOTHBIX PEIICHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMU.

B y4yeOHoM mane cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOr0 ypOBHS
BXOJMT B COCTaB MpeIMETHOI 061acTu «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

OO11ee 4uCiio 4acoB, OTBEAEHHBIX A W3YYEHUS XMMHUHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpazoBanus, cocraBisieT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henenio), B 11 kimacce
— 34 gaca (1 4ac B Hezemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKON XUMMHU

[IpenMer opraHuueckoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIYyYECHUU
HOBBIX BEIIECTB U MaTEpPHAIIOB. Teopus CTpOEHUsSI OpraHnYecKux coennHeHnil A. M. byrtieposa,
e€ ocHOBHbIE moyoKeHUs. CTpyKTypHble (OpPMyJIbI OpPraHMYECKHX BellecTB. I omonorus,
M30Mepusl. XMMHAYECKasl CBSA3b B OPTaHUYECKUX COCTMHEHUAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o K1accupUKaMi OpraHuvecKux BeiecTs. HomeHkaTypa opranndeckux
COeIMHEHMH (cucTeMaTu4ecKas) ¥ TPUBUAIbHbIC Ha3BaHUsl BaKHEHINX MPEICTaBUTENIEH KJIaCCOB
OpPraHUYECKUX BEIICCTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHUs BEILIECTB U UX MPEBPALEHUI: 03HAKOMIIEHHE C
oOpa3namMy OpraHM4eCKHX BELIECTB W MaTepualaMd Ha UX OCHOBE, MOJECIUPOBAHHUE MOJIEKYII
OpPraHMYeCKUX BEIIECTB, HaOMIOJEHHE M ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjIeHNUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHYECKHH psAA. MeTraH M 3TaH — mpocTenmue
MPECTAaBUTENN ATKAHOB: (PU3MYECKHE U XUMUYECKUE CBOUCTBA (peaKIy 3aMeIeHHs] K TOPEHHsT),
HaxOXJICHUE B IPUPOJE, TOIYYCHUE U IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psifl. DTWIEH U MPONUIIEH — IPOCTEHIINE
IIPEICTAaBUTENIN AJKEHOB: (U3NYECKUE M XUMHUUYECKUE CBOWCTBA (peakLUMu TI'MIPUPOBAHUS,
raJIoreHUPOBaHUs, THPATALMHU, OKUCICHHS U MTOJIMMEPU3aLlNN ), TOJIyY€HUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIME XMMHUYECKUE
cBoiicTBa (peakuus nonumepusanun). [lonyyeHrne CHHTETHYECKOr 0 KayuyyKa U pe3UHBI.

ANKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTHYECKHUH psia. ALETuieH —
MIPOCTENIINI MPECTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (PU3NUECKUE U XUMUYECKUE CBOICTBA
(peakuuy ruipupoBaHus, rajJOr€HUPOBAHUS, TUApATALIM, TOPEHMS ), IOJyUYEHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHue, (hU3MYECKHEe W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOrEHUPOBAaHUSl U HUTPOBAHMs), MOJIYYEHHE U NPUMEHEHHE. 1omyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceolucmea (peakyuu 2ai02eHupoOsanus U HUMpOGaHus), NoIy4eHue u



npumenenue. TOKCHUYHOCTb apeHOB. l'eHeTHueckass CBSI3b MEXIy YIJIIEBOJIOPOJAMH,
MPUHAJIEKAIIMMHU K pa3IMYHbIM KJIacCaM.

[TpupoaHble MCTOUHUKHU YrieBoAOpoAoB. IIpupoaHblil ra3 U MomyTHbIE HEPTSHbBIE Ta3bl.
Heds u e€ npoucxoxnenue. CriocoObl nepepaboTku HEPTH: IEPETOHKA, KPEKUHT (TePMUYECKHIA,
KatanuTuueckuil), mnuponu3. IlpoaykTel nepepaboTkn HedpTH, HX TNPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €r0 epepaboTKH.

DKCIIepUMEHTAJIbHbIE METO/BI M3YYEHHUS BEUIECTB M MX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpa3namu IjacTMacc, KaydykoB M pe3uHbl, kKomiekiuun «HedpTs» u «Yronp», MoaenupoBanue
MOJIEKYJ YIJeBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHE IPAKTUYECKON pPabOThi:
MOJy4EeHUE 3TUJICHA U U3YYEHHUE €rO CBOUCTB.

Pacué€rneie 3a1aumn.

Bolunicnenuss mo ypaBHEHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOT'O BEIECTBA WM MPOIYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOT'O
W3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxammue oprannyeckne coeiMHeHUs

[IpenenpHble OAHOATOMHBIE CHHPTHL. MeTaHON W STaHON: CTpOeHHUE, (U3NYECKUE U
XMMHYECKHUE CBOMCTBA (pPEaKUMM C aKTUBHBIMU METaNIaMH, IaJlor€HOBOJOPOJIaMH, I'OpPEHHUE),
npuMeHeHue. BonopoaHbie CBA3M MEXKIy MOJIEKYJaMU COUPTOB. JlelicTBHEe MeTaHOa U 3TaHoja
Ha OpraHu3M YelloBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpOeHHE, (U3NYECKUEe U
XMMHYECKHE CBOICTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peakius Ha
MHOT0aTOMHBIE CHHpTHI). [leiicTBue Ha opranu3M denoBeka. llpuMeHeHue riulepuHa U
STUJIEHTJIUKOJIS.

DeHOoI: CTPOSHNE MOJIEKYJIbI, PU3NYECKHE U XUMUYIECKIE CBOMCTBA. TOKCHYHOCTH (heHoTa.
[Ipumenenue ¢enomna.

Anpnerunipl U Kemousl. DOpManbIerui, AaneTadbAerul: CTpoeHHe, (U3NYecKue u
XMMHYECKHE CBOMCTBA (peaklUU OKUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC PEaKIIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OHOOCHOBHBIE TpeieNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, (pu3nveckue U XuMUYECKHe CBOMCTBA (CBOMCTBA, 00LIME AJIsl Kilacca KUCIIOT, peaKlus
sTepupUKalMM), MOoIydyeHHMe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX
MoIo1LIee ACHUCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOXKHBIX 3(PHUPOB.
Kupsr. I'maponus xupos. [Ipumenenune xupos. buosornueckas poib )KUPOB.

VYrieBoabl: cocTaB, Kiaccu(pUKaIus yrieBo10B (MOHO-, TU- U MoNKucaxapubl). [ roko3a —
MPOCTENIINK MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MYECKHE U XMMHUUYECKHE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMruaqHbIM PAaCTBOPOM OKCHIA
cepedpa(l), BoccTanoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHUE,
6uonoruueckas posb. dorocunres. pykro3a Kak ©30Mep IITHOKO3bI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEeJUTI0I03bL.
dusnuecKue 1 XMMUYECKHUEe CBOMCTBA KpaxmMaina (THAPOIN3, KaueCTBEHHAs! PEaKLus C HOJIOM).

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALICHUI: IPOBEJICHMUE,
HaOIOIGHUE W ONMCAaHWE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHUCIEeHHE 3TaHoma okcuaoMm meau(ll)), mMHOroaToMHBIX
CIUPTOB (B3auMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom wmeau(ll)), anpperunnoB (oxucieHue



aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcumaom meau(ll), B3aumonaeiicTeue kpaxmana
C MOJIOM), IPOBEJICHUE PAKTUUECKOI pabOoThHI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérhrle 3amaun.

Bouncienuss mo ypaBHEHHMIO XHUMHYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJIHOTO BEILECTBA WM MPOIYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO
13 UCXOJHBIX BEIECTB WM MPOIYKTOB PEAKIUN).

A3zoTconeprkaiye OpraHu4eckue CoeIMHEHUs.

AMHHOKHCIIOTHI KaK aM()OTEepHBIE OpraHWYeCcKHe coeJMHEHUs. DU3NYeCKrne U XUMUIECKUE
CBOMCTBAa aMMHOKHCIOT (Ha IpHMepe IJIMIMHA). buonornyeckoe 3Haue€HHE aMHUHOKHCIOT.
[TenTuae!.

benku kak npupoAHbIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OENKOB: TUAPOIM3, JAEHATypaLus,
Ka4eCTBEHHBIC PEaKIK Ha OeNKH.

OKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUs BELIECTB M MX IpEBpAlleHUil: HaONroneHue U
OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalusi OEJIKOB IpU HArpeBaHUM, LIBETHBIC
peakuu OSIKOB.

BricokomoliekyJisipHbIe COeJUHEHHS

OCHOBHBIE TIOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEOUHEHHMI: MOHOMEp, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AINH, CPeaHss MOoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUH — ITOJINMEPU3ALUs U TIOJUKOH ICHCALIMSL.

DKcrepuMEHTANIbHbIE METO/bl M3YUEHHUs BEIIECTB U UX MPEBPALECHUI: 03HAKOMIIEHUE C
o0pasnamu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeaIMeTHBIX CBA3€H IpU M3ydeHHUU opraHmdeckoi xumuu B 10 knacce
OCYIIECTBIISICTCA Yepe3 MCIOIb30BaHME KakK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak M
MIOHSITUM, SBJIAIOLIUXCS CUCTEMHBIMU JJIS1 OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHA: SBJICHHE, HAy4HbIM (aKT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCH(PHUKANWsi, TMEPUOTUYHOCTh, HAONIONEHUE, W3MEpPECHHUE,
9KCIIEPUMEHT, MOJEIINPOBAHMUE.

®duzuka: MaTepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUeCKre BEIMYMHBI U €JMHULIBI UX
U3MEpEHHUS.

Buonorus: xierka, opranusMm, Omocdepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OCIKH, YIIIeBOIbI, KUPHI, DEPMEHTHI).

I'eorpadusi: MuHepabl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbI€, TOLTUBO, PECYPCHI.

TexHomorus: NuILeBbIE MPOAYKTHI, OCHOBBI PAllMOHATIBHOIO IIMTAHMS, MOIOIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE TperapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckne 0OCHOBbI XUMHUH
XuMUYecKuil 31eMeHT. AToM. Slapo aroma, H30TOMmBl. DIEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOoBHHU, MOAYPOBHHU. ATOMHBIE OpOuTanu, S-, pP-, d- aemenTbl. OCOOCHHOCTH
pacrpeiesieHus: SJEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpoHHasi KOHQUrypalus aTOMOB.



[lepuognueckuit 3akoH u Ilepumoamnueckas cucrtema xumudyeckux syemeHtoB J[. U.
MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa H [lepuoanyeckod CHUCTEMBI XUMHUYECKUX
anementoB JI. . MenaeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
T10 TPyIIaM U NepruoaaM. 3HaYeHUuEe NEPUOINYECKOT0 3aKOHA B PA3BUTHHU HAYyKH.

Crpoenne BemiecTBa. XUMHUYECKas CBS3b. Buabl XUMHUYECKOM CBs3U (KOBaJICHTHAs
HEMoJsIpHasl W TOJsSIpHAasi, UOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CBsI3U (OOMECHHBIH W JJOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTS.
DNeKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U aHU OHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o pucnepcHbIX cucteMax. VICTHHHBIE U KOJIJIOUIHBIE pacTBOpBL. MaccoBas Aomst
BEILIECTBA B pacTBOPE.

Krnaccudukanus HeopraHU4ecKux coeinHeHnid. HomMeHkIaTypa HeopraHn4ecKix BEIIeCTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuueckas peakuus. Kiaccupukanus XUMHUECKUX pEaKIuid B HEOPTaHWYECKOH H
OpPraHMYeCKOM XMMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHUS
SHEPTHUH NMPU XUMUYECKUX PEAKITUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pazNuYHbIX (akTopoB. OOpaTUMbIE pEaKIUu.
XuMu4yeckoe paBHOBecHe. DaKTOpbI, BIHUSIONIME HA COCTOSIHUE XUMHYECKOrO PaBHOBECHS.
[Ipunuun Jle larense.

Onekrponutuyeckas auccoruanus. CunbHble U cialOble 3ekTponuThl. Cpena BOJHBIX
pacTBOpPOB BEIIECTB: KUCTas, HEUTpalibHAsl, IET0YHas.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCIEepUMEHTAIbHBIE METOJbl M3y4Y€HHUs BEIIECTB M MX IMPEBpALICHUM: JEMOHCTpPALHS
tabnun «llepuonnyeckas cuctema xumuueckux snemeHToB J[. M. MenneneeBay, u3ydyeHue
MofeNied KPUCTAUTMYECKUX PEmIETOK, HAONIOIEHUE UM ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3loKeHHWE MEepOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaau3aropa,
OMpENICIICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBHOIO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBEIeHHE MPAKTHUECKON padoThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTh XUMUYECKON PEaKLIUM».

Pacuérnsie 3a1aumn.

Pacuérel mo ypaBHEHUAM XMMHUYECKHUX PEAKLIUN, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCIIOIB30BAaHUEM MMOHATUS «MACCOBAs J10JIS1 BEILIECTBAY.

Heopranuveckasi xummusi

Hewmeramnsl. [Tonoxenne HemetaiioB B [lepronnyeckoil CUCTEME XUMHYECKHUX DJIEMEHTOB
. Y. MenneneeBa U 0cOOEHHOCTH CTpoeHHs aToMoB. (dDu3nyeckre CBOWCTBA HEMETAJUIOB.
AJutoTpornus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, Cepbl, pocdopa 1 yriaeposa).

XVMHYECKHE CBONCTBAa BaKHEHIIMX HEMETANIOB (TaJIoreHOB, Cepbl, a3oTa, (ocdopa,
yraepo/a U KpEeMHHS) U UX COCTUHEHUM (OKCHUJIOB, KUCIOPOICOACPIKAIINX KUCIOT, BOJOPOIHBIX
COCIMHCHHM ).

[IpruMeHeHne BaXKHEUIINX HEMETAIVIOB U UX COCIMHEHUN.

Merasusl. lonoxenune Meramuios B [lepuoaudeckoil cucTeMe XUMHUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmme



¢dbuzmdeckue cporicTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXMMUUYECKHH Psj HANPSKECHUN
METaJlIOB.

XWMHYECKHE CBOMCTBA BAKHEUIWX META/UIOB (HATPHWH, KaJlWuid, KaJabIlMd, MAarHuu,
ATIOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

O6mue cnocoObl nonydenust Metamion. [IpuMeHeHe METaIOB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI W3Y4YeHHUs BEHIECTB U HX MPEBPALICHUN: H3YUYCHUE
KOJTEKIUU «MeTabl U CIUIaBbl», 00pa3loB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOJIIOJICHUE W OINHMCAHWE JIGMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OINBITOB (B3aHMMOJICHCTBHE
TUAPOKCU]IA AIFOMUHUS C PACTBOPAMM KHUCIIOT U ILIEJI0YEH, KAUECTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJIIOoB).

Pacué€rneie 3a1aumn.

Pacuérbl Mmacchl BenjecTBa Uiau 00bEMa ra3oB 110 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, pacdEThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MTPOYKTOB PEAKIUH, €CIH OJHO U3 BELIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumMuu B o0ecrieueHrnr SKOIOrMYeCKOl, YHEPreTUUECKON U MUIeBoi 0e30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB M XUMUYECKHX PEAKIIUM.

[IpencraBnenus 00 0OMMX HAYYHBIX IPUHIUIAX IPOMBIIIJICHHOTO MOTYYeHHS BaXKHEHIIINX
BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPHAIOB: Ba)XXKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MAaTE€pHaibl, KPacK, CTEKJIO, KE€paMHKa, MATepUANIbl ISl DJIEKTPOHHUKH,
HaHOMAaTepHAaJIbl, OPTAaHNYECKNE U MHHEPAIbHBIE YI00PCHHS.

XUMHUS U 3[0pOBbE YEJIOBEKA: IMpaBUja MCIOJIb30BAHMS JIEKAPCTBEHHBIX IpPENaparos,
MpaBmIa 0€30MaCHOT0 UCIIONIB30BAHUS MIPENAPATOB OBITOBOI XUMHUHU B TIOBCETHEBHOW KU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MpU M3y4EHHH OOIIEH M HEOPraHMYECKOW XHMHUU B
11 xmacce ocyliecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH,
TaK U TOHSATUMN, SBISIONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHITHS : HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHs, aHATU3,
CUHTE3, Kiaccuukaius, TNEepUOAUYHOCTh, HaOIIOJCHUE, OHKCIEPUMEHT, MOJEIHUpPOBaHUE,
U3MEPEHUE, SBICHUE.

®dusnka: MaTepusi, SHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMoaKTUBHOCTb, MOJIEKYJIa, SHEPreTHYECKHIl YpOBEHb, BELIECTBO, TENIO, 00BbEM, arperaTtHoe
COCTOSIHHE BEIIECTBA, PU3NIECCKIE BETUIHHBI M €IUHULIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorusi: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OPraHU3Me.

I'eorpacdusi: MuHEepasbl, TOPHBIE TOPOIbI, TOJE3HBIE HCKOMAEMbI€, TOILITUBO, PECYPCHI.

TexHomorus: XuMU4eCcKast IpOMBIIUIEHHOCTh, METAJLTYPTHs, TPOU3BOJACTBO CTPOUTEITHHBIX
MAaTEepUAJIOB, CEIIbCKOXO035MCTBEHHOE MIPOU3BOACTBO, MUIIEBAss  MPOMBILIIEHHOCTD,
(dapmarieBTUUECKass ~ MPOMBIIUICHHOCTh,  IPOM3BOACTBO  KOCMETHYECKHX  TMPEMapaToB,
MIPOU3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepHualoB, AIEKTPOHHAS MPOMBIIIUIEHHOCTb,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaer TpeOOBaHMS K pe3ysibTaTaM OCBOEHHS OO0YYaroLUMHCS
MporpamMM CpeIHEro oO0mIero o0pa3oBaHUs (JTUMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4no-meronuueckoil OCHOBOM st pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS
MIPOrpaMM CpeTHEro OOIIero 0Opa30BaHuUs SBJISETCSI CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

B coorBercTBUM € CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ysIbTaTOB OCBOCHHUS NPEIMETA « XUMHUsD» Ha YPOBHE CpPEIHEr 0 001ero 00pa3oBaHus BbIIEIEHBI
CJIEYIOIIINE COCTABIISIOIME!

OCO3HAHHE OOYYAIOIIMMUCS POCCUICKON TIpa)KIaHCKOW HMJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHUIO;

HaJIM4Me MOTHBALIUU K 00yUYEHHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHHM JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaauLuii 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOZACTBOBATHCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYHUIUMHU LEJIOCTHOW CHCTEME XHMUYECKOTO
o0pa3oBaHMS;

HaJIMYME TMPABOCO3HAHUSA JKOJIOTMYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MpeIMeTa « XUMHUSD) TOCTUTAIOTCS B €TUHCTBE YUCOHOM
U BOCIIUTATENbHOM JIEATEIbHOCTH B COOTBETCTBMM C I'yMaHMCTUYECKHUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HJ€alaMU POCCHIICKOro Tpa)kJIaHCKOro OOIEeCTBa,
IPUHATHIMU B OOLECTBE HOPMAaMM W NPaBUIAMHU IOBEICHHUS, CIOCOOCTBYIOIIMMHU Ipolieccam
CaMOII03HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS IMYHOCTH 00Y4atOIIHXCSl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUs» OTpaxaroT cHOpMUPOBAHHOCTD
OIbITA TIO3HABATENLHON 1 MPAKTHUECKOM NeATENbHOCTH 00y4YaroUINXCs 110 peau3aliy MPUHATHIX
B 0O0ILIECTBE LIEHHOCTEH, B TOM YHUCIIE B YAaCTH:

1) rpa:xIaHCKOro BOCIUTAHUA:

OCO3HAHHUSI 00YYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPSAIKY;

IPEJICTABJICHNUS O COLMAJbHBIX HOPMax M IPaBWJIAX MEXJIWYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOM JEATENbHOCTHU MPHU CO3JaHUM Y4EOHBIX IPOEKTOB,
peleHny y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN XUMHUYECKHX KCIIEPUMEHTOB;

CIIOCOOHOCTH OHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYTHX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOM NEsITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS |

LIEHHOCTHOIO OTHOILLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMUH;

YBOXEHHUST K MpPOIECCy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHMS HAyKH €CTh pe3yJbTaT JUIMTENIbHBIX HAOIIOJCHUMH,
KPOIIOTJIMBBIX SKCIIEPUMEHTAIbHBIX [IOUCKOB, IIOCTOSIHHOIO Tpy/Aa YYEHbIX U IIPAKTUKOB;

UHTEpeca U [03HABaTEJIbHBIX MOTHBOB B IOJYYEHHU U TOCIEIYIOLIEM aHalu3e
nH(}OopMaIuu 0 Nepe1oBbIX TOCTHXKEHUAX COBPEMEHHON OT€UECTBEHHON XUMMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HpPaBCTBEHHOT'O CO3HAHMS, ITUYECKOIO TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMHUUECKUMU SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE TMOBEACHHWE U TOCTYNKH CBOUX TOBapHIEH C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME TIOCIIEJICTBUNA ATHX ITOCTYIKOB;

4) dopMupoBaHus KyJbTypbl 310POBb:

NOHUMAHHS IEHHOCTEH 370pOBOr0 M 0Oe30macHOro obpasa >KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOLIEHUSI K COOCTBEHHOMY (PU3NUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs MpaBuJl 0€30MacHOr0 OOpalleHUs] C BEIIECTBAaMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JESITETbHOCTH;

NOHMMAaHUs IEHHOCTH TPaBUJl HMHAWBHAYAJbHOTO M KOJUIEKTUBHOI'O 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOLINX 3/JOPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX NPUBBIYEK (YMOTpPEOIEHHUS aJKOroJs,
HapKOTUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKON JIATEILHOCTH,
0O0IIIECTBEHHO MOJIE3HOM, TBOPUECKOW U APYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B pEIICHUH TPAKTHYECKUX 3a/1ad COIHAIbHOMN
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEepeca K MPAKTHUYECKOMY H3YYCHHIO MPO(QECCHH Pa3IMYHOTO pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MH/AWBUIYaJIbHOM TpaeKTOpun 00pa3oBaHus, Oynyiei
npodeccuu u peaau3alnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH LIEIECO00Pa3HOr0 OTHOLICHHS K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

NOHUMAHHUSA TJIO0ATBHOTO XapaKTepa AKOJOTHYECKUX MPOOIIEM, BIUSHUSI SKOHOMUYCCKUAX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOM Cpelibl;

0CO3HAHUSI HEOOXOAUMOCTH UCIIOJIb30BAHUS JOCTHKEHUM XUMHHU JJIsl PELISHHs] BOIIPOCOB
paIMoHATBHOTO TPUPOIOTIOIH30BAHUS;

AKTUBHOI'O HEMNPUSTHS NIEUCTBUN, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH MPUPOIHOU cpene,
YMEHUSI TPOTHO3MPOBATh HEONAronpHUATHBIE HKOJOTHYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUM U MPEIOTBPALATh UX;

HAJIMYMS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, IKOJOTHUECKOW KYJIBTYPHI, OMBITA
NEeSITENbHOCTH  DKOJOTMYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJACTBOBAaThCS WMU B
MTO3HABATEIbHOW, KOMMYHUKATHBHON M COIIMATIBHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IIPOTUBOCTOATH UJEOIOrHU XeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAyKH U OOLIECTBEHHON NMPAKTHUKHY;

NOHUMAHUA CIEeNU(PUKHA XMMHUW KaK HayKHd, OCO3HaHusA €€ poiau B (HopMHUpOBaHHH
paIMOHATBHOI0 HAYYHOT'O MBIIUIEHHUS, CO3[JaHUU 1IEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOIEM



MHUpE KAaK O €IMHCTBE IPUPOIBI M 4YEIIOBEKA, B IIO3HAHWH IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodaeM COXpaHeHHs! IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHM JUISI COBPEMEHHOH IUBWIM3ALUU: B €€
T'YMaHUCTHUYECKOM HAINpaBIECHHOCTH W BAaXHOM pPOJM B CO3JAaHMM HOBOHM 0a3bl MaTepHaIbHOM
KYJIBTYpPBI, PEIIEHUHU TJI00aJIbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHs YEIOBEYECTBA — CHIPHEBOA,
SHEPreTUYeCKOl, NUIIEBOM M JKOJOTMYECKOW O€3011acHOCTH, B Pa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIIOBHM yCIEIHOro Tpy/Ja U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4wieHa
00111eCTBa;

€CTECTBEHHO-HAYYHONM TIPAaMOTHOCTH: IIOHMMAaHHUSA CYIIHOCTH METONOB IIO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOIy4yaeMble 3HAHUS IS
aHann3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpAa M NMPOUCXOASIIIUX B HEM H3MEHEHUH,
YMEHHUS J1enaTh 000CHOBAHHBIE 3aKIIIOYEHHS HA OCHOBE HAayYHbIX (DAKTOB M UMEIOIIUXCS JAHHBIX
C LIEJIBIO TIOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO MCIIOJIb30BaTh XUMUYECKNE 3HAHUS 7S pellieHus: mpobieM
B peaJbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpeca K IIO3HAHUIO M HCCIIEN0BATENIBbCKON AEATEIbHOCTH;

FOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMM B COOTBETCTBHHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJia B Pa3IMUHBIX chepax MpodecCuOHATBLHOM e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ysbTaTbl OCBOEHHUS YYEOHOro mpeamera «XUMHs» Ha YPOBHE
cpenHero oo01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIUXCS MEXIUCHMIIIMHAPHBIC
(MexTpeMeTHBIE) OOIIeHayYHbIC TIOHSATHS, OTPAKAIOIIHIE [EIOCTHOCTh HAYYHOU KapTUHBI MUPA
U ceurn UKy METO/10B TIO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BeIEeCTBO,
9HEprusl, sBJICHUE, MpoLecc, CUCTEeMa, Hay4dHbIM (DakT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOIII0IeHHE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpcaJbHble  y4yeOHble  JeiicTBUA  (ITO3HABaTelbHblE, = KOMMYHUKAaTHBHBIEC,
peryasTuBHbBIE), obOecnednBaroniye (OpMHpPOBaHME (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHONW KOMITETECHIIMU 00yJaroIuXcs;

CIOCOOHOCTh ~ OOYYalOUIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJbHble y4yeOHble ACUCTBUS B I103HABAaTEIbHOM U
COLIMAJIBHOM MTPAKTHKE.

MertamnpeamMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU Y4E€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIECHCTBUSIMHU.

OBJajieHNe YHUBEPCAIbHBIMHM Y4eOHBIMH NMO3HABATEbHBIMH AeiiCTBUSIMU:

1) 6a3oBble JJOrHYECKHUE IeliCTBUSA:

CaMOCTOSITENTbHO (DOPMYJTUPOBATh M aKTyaJHU3UpOBaTh IMpPOOJIEMYy, BCECTOPOHHE €
paccMaTpuBaTh;

OIIPENENIATh IIeNN JACATENIbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU 1IEISIMH;

UCTIONIb30BaTh MpPH OCBOCHWW 3HAHWN TNPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIENATH
XapakTepHble MpPHU3HAKM TOHATHMM M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHHUS OTACTHHBIX (DAKTOB M SBJICHUIA;



BbIOMPATh OCHOBAHUS U KPUTEPHUH Ul KIACCU(UKALIMK BELIECTB U XUMHUECKUX PEaKLUH;

YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXJIeHUsI (MHAYKTUBHBIE, 1€JyKTUBHBIE, II0 AaHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTU U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHUPOBATH BHIBOIBI U
3aKIIIOYCHUS;

IPUMEHATh B IPOLECCE MO3HAHMSI, UCIOIb3YEMbIE B XUMHUU CHMBOJIMUYECKHE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOAEIbHbIE MTPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) JIEMEHTA,
XUMHAYecKas (opmyna, ypaBHEHHE XUMHUYECKOW pEakIuud — TPU pPEmICHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIC MIPECTABJICHUS IS
BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIE HCCIE0BATEIbCKHE 1eHCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI' O IT03HAHMSI BEIIECTB U XUMHUECKUX PEAKLUH;

¢dbopMynupoBaTh €T M 3aJayd  HMCCIIEJOBAaHUS, HCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYIHPOBAHHbBIE BOIIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
11t POPMHUPOBAHUS TUITOTE3bI 11O TPOBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUMH;

BJAJETh HABBIKAMM CaMOCTOSTEIbHOIO IUIAHUPOBAHMSI M IPOBEICHUS YUCHHUECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOJII0JaTh 32 XOJOM IPOLIECCa, CaMOCTOSTEIbHO
IIPOTHO3MPOBATh €ro pe3ynbTaT, (HOpMyIupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOJENIaHHOM
pabore;

puoOpeTaTh OMNBIT YYEHHUYECKOH HCCIeI0BaTeNbCKOM U MPOEKTHOW JAeATeIbHOCTH,
IPOSIBJIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIICHUs
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInNYHbIX METO/I0B ITO3HAHMSL.

3) padorta ¢ ungopmanmeii:

OPUEHTUPOBATbCA B PA3IMYHBIX MCTOYHUKAX HMHPOpMauuu (Hay4HO-TIOMYJIsIpHAst
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBATh HH(OPMALIMIO PA3IMUHBIX BUA0B U (POPM IIPEICTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HENIPOTUBOPEUYUBOCTb;

(dbopMynupoBaTh 3ampochl M TNPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
nHpopMaluu, He0OX0AUMOI /7151 BBIOJIHEHUS Y4€OHBIX 337a4 ONpeIeaéHHOr0 TUIIA;

npuoOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (pOpMy THpeacTaBieHuss HHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KauecTBE CpEJICTBA MpH paboTe ¢ XUMHYECKOU
nHbopMaLuel: NPUMEHATb MEXIpeIMEeTHble ((pU3MYeckue M MaTreMaTH4yecKue) 3HAKH U
CUMBOJIBL, (hOpMYJIbI, a00peBUATYpbl, HOMEHKIATYPY;

UCII0JIb30BaTh U MPe0o0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMH KOMMYHMKATUBHBIMHU A€l CTBUSIMH:

3aJjaBaTh BOIPOCHI M0 CYILECTBY O0CYX/J1aeMOl TeMbl B XOJ€ JUaiora W/UiN JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTENBHO BBITOJHEHUS
MIPETIOKEHHOM 3a1a4u;

BBICTYIIaTh C IpPE3E€HTallMeH pe3ysbTaTOB IO3HABATEIBLHON NESITEIbHOCTH, MOMYyYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUU XMMHUYECKOTO
9KCIEPUMEHTA, MPAKTHUYECKOH paboThl MO HCCIEAOBAaHMIO CBOICTB M3y4aeMbIX BEILECTB,



peanu3anuy y4eOHOro IpoekTa M (OpMYIMpPOBaTh BBIBOIBI IO pe3yJbTaTaM IPOBEIEHHBIX
WCCIIECIOBAaHM MTyTEM COTJIaCOBAHMSI MMO3UIIMIA B X0/1€ 00CYKICHUS M 0OMEHa MHEHUSIMH.

Ogiajgenye yHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH ACHCTBUSIMU

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATh CBOK IIO3HABATEIBHYIO ACATEIBHOCTD,
onpenenss e€ Lenu U 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
NpeaIaraeMblii aIropuT™M AEUCTBUN IPU BHIOJHEHUU YU4E€OHBIX M MCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosnee F3PPEKTUBHBIN CIOCOO UX PELICHUs C YYETOM MOIYyYSHHs HOBBIX 3HAHUHN O
BEILECTBAX U XMMUYECKUX PEAKIIUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JACATEIIBHOCTA HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEJAMETHBIE PE3YJIbTATHBI
10 KIIACC

IIpenmeTtHbie pe3ynbTaThl OCBOEHUA Kypca «Opranndeckas XuMush» OTpakaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O XUMUYECKOW COCTABIISAIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUW MPUPOJBI, B ()OPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOMUMOW i pPEIICHUS
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHOU CPEJIE;

BIIQJICHUE CHUCTEMOM XMUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarollue
MOHATHUS (XUMHUYECKHI JIEMEHT, aTOM, SJICKTPOHHAsT 000JI0UKa aToMa, MOJIEKYJa, BaJIECHTHOCTD,
ANEKTPOOTPUIIATEIPHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJSpHAas Macca, MOJSAPHBIM 00bEM, YIJIEPOJHBIA  CKEJET,
(yHKIMOHANBHAS TPYIIA, paguKal, U30MEpHs, U30MEpPbI, TOMOIOTUYECKUN psij, TOMOJIOTH,
YIIEBOAOPOIBI, KUCIOPOI M a30TCOAEPKAIUE COCIUHEHHS, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TE€OpHUsl CTPOCHUS OpPraHUYEeCKUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHU;, MUPOBO33PEHUECKHE 3HAHUSA, JISKAIIUE B OCHOBE MMOHUMAHMS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUN, (PaKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYUYECHUH U O€3011aCHOM MCIOJIb30BAHUU BOKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,;

c(hOPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKK MOHITUH, YCTAHABIINBATH
HX B3aMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOLME MOHATHUS [IPU OMMCAaHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPTraHUYECKUX COEANHEHUIM;

chOPMUPOBAHHOCTh YMEHUN HCIONB30BaTh XMMHUUYECKYI0 CHMBOJHKY IJIi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN) (OpMYIT OpraHM4eCKUX BEIEeCTB
U YpaBHEHUU XMMHYECKHX PEAKIUN, U3rOTAaBIMBATh MOJAEIN MOJIEKYJ OPraHUYECKHUX BEIIECTB
JUTSI WILTIOCTPALlMU X XUMHYECKOT0 U MMPOCTPAHCTBEHHOIO CTPOCHUS;

c(hOPMUPOBAHHOCTh YMECHHI yCTaHABIMBAThH MPUHAIIC)KHOCTh U3YYCHHBIX OPTaHUYECKHX
BEIIECTB MO0 HX COCTaBy M CTPOCHHIO K OIpeNel€HHOMY KiIacCy/TpyIie COeAUHEHU
(yrmeBomopozpl, KHUCIOPOA U  a30TCOAEp)KAIUE  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), AaBaTh UM Ha3BaHUs Mo cucremarnuyeckoil Homenknarype (IUPAC), a takxke
MPUBOANTH TPUBHAIBbHBIC HA3BAaHUSI OTICIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMMIICH,
alleTHJIeH, STWICHIJIMKONb, TIUIEpUH, (QeHon, (opMalbIeruf, aleTalbIeTul, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KMCIIOTa, CTEapUHOBAs KUCJIOTA, TJI0K03a, PpyKTO3a,
KpaxmaJi, HeJUII0103a, TIUIUH);



c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BUIbl XUMHUYECKOM CBSI3M B OpPraHHMYECKHX
COCIMHEHUSIX (OJIMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJIOKEHUS TEOPHUH CTPOEHUS OpPraHHMYeCKHX
BemiectB A. M. ByrnepoBa ansi oOBbsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUsI MacChl BEUIECTB;

cOPMHPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (U3HUYECKHE W
XUMHUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3NMYHbBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, »TaH, OSTWJICH, MNPOINWJICH, aleTWIeH, OyraameH-1,3, MerwiOyramuen-1,3, OeH30m,
METaHOJ, ITAaHOJ, ATHJICHTJIUKOIb, TIIULIEPHH, (EHOM, alleTanblerul, MypaBbUHAs U YKCYCHas
KHUCJIOThI, TJIOKO3a, Kpaxmaj, IeJUI0103a, aMHHOYKCYCHasi KHCJIO0Ta), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XHUMHUYECKHUX PEaKLHil C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIIICBOJIOPOMHOTO CHIPHS
(HedTh, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX TMEPEepadOTKH M TMPAKTHUECKOE NPUMEHEHHUE
MIPOYKTOB NEPepadOTKH;

chOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOMMYECTBA HCXOIHOTO BEIIECTBA UITH IPOTYKTA PEAKIIH 110 U3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB HIIM MTPOAYKTOB PEaAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOW 3HAHHMI 00 OCHOBHBIX METOJIaX HAYYHOT'O
MO3HAHUS, MCHOJB3YyEMbIX B XUMHUU MPU HM3YYCHHH BELIECTB M XMMHYECKUX SBICHUU
(naOnrofeHue, U3MEpPEHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI IPUHATHS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUH COONIOATh MpPaBUiIa TONb30BAHUS XMMUYECKON MOCYIONH H
1a0opaTOpHBIM 000PYIOBaHKUEM, a TaK)Ke MpaBUiIa OOpaleHHs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMUYECKUNH JKCHEPUMEHT
(npeBpallleHNs OpraHUYECKUX BELECTB MPU HAarpeBaHUU, MOJYyYEHUE ITHIIEHA U HU3Y4YEHUE €ro
CBOICTB, KAU€CTBEHHBIE PEaKIIM1 OPTaHUYECKUX BEIIECTB, IeHATypalus OeJIKOB IMPU HarpEeBaHUH,
[IBETHBIC PEAKIIMHU OCJIKOB) B COOTBETCTBHH C MPABHJIAMU TEXHUKHU 0€30MaCHOCTH IIPH 0OpaIieHun
c BemiecTBaMH U Ja0OpaTOpHBIM 00OpYAOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMEe 3amucH YpPaBHEHHMH COOTBETCTBYIOIIMX peakUUid U (QOpMYIHpOBATh
BBIBOZIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMM KPUTHYECKHU aHAIM3UPOBATh XMMHUYECKYI0 HH(pOpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi nH(popMariu, THTepHET U Ipyrux);

chOpPMUPOBAHHOCTh yMEHHM COOMIOAAaTh MpaBHJIa D3KOJOTHYECKH I1e1eco00pa3Horo
MOBE/eHUsI B OBITY M TPYAOBOM JEATEIBHOCTHM B LEISAX COXPAaHEHMsI CBOEr0 3/10pOBb U
OKpYXarollleld MPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3ACHCTBHUS HA >KMBBIE OPraHU3MBbI
OIpeNeNEHHbIX OpPraHMYeCKUX BeIIecTB, MoHuMas cMmblca nokasarens IIIK, moscHaTs Ha
npuMepax crmocoObl YMEHBIIICHHs] M TIPEJOTBPAIICHHs] MX BPEAHOTO BO3/ICUCTBUS HA OPTraHU3M
YeJI0BeKa;

Ui 00y4aroluXcs C OrPaHMYEHHBIMH BO3MOXXKHOCTSIMU 370POBbS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL CIIETIBIX U CTA00BUAALINX O0YYAIONINXCS: YMEHUE UCIIOIb30BAThH PeNlbe(PHO-TOUCUHYIO
cuctemy obo3HadueHuit JI. bpaitnst s 3anucu XuMudeckux Ghopmy.



11 KVIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOSHUS Kypca «O01as 1 HeopraHudeckasi XMMUsD) OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUIN: O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYH O
KapTUHBI MHPA, POJIM XUMHH B TIO3HAHWH SIBICHUU MPHUPOJBI, B (OPMUPOBAHUU MBIIIICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATIBHOW TPaMOTHOCTH, HEOOXOOUMOW I pEelIeHUs
MPAKTUYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO U
MIPUPOJTHOU Cpee;

BIIQJICHUE CHUCTEMOM XUMHWYECKHX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIIOIATAOIINE
HOHATHUS (XMMHUYECKUIT DIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JEKTPOHHbBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJEHTHOCTh, 3JEKTPOOTPULIATEIIBHOCT, CTENEHb
OKHCJICHHS, XHMHYECKas CBS3b (KOBaJCGHTHAs, WMOHHAsA, METaNIMYecKas, BOJOpPOJIHAs),
KpUCTAJUIMYECKAasl  pElETKA, TUIBI XUMUYECKMX  pEakUWid, pPacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, IJIEKTPOIIUTUYECKAS JUCCOLUAIUSA, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKOHN peakiuu, XUMHUYECKOe paBHOBECHE); TEOPUH U 3aKOHBI (TEOpHS SJIEKTPOITUTHYECKOU
aucconuanuu, nepuonuyeckuii 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB,
3aKOH COXpPaHEHUS U TMPEBpAIlCHUs SHEPTHMH IPU XUMHUYECKUX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUHU, MHPOBO33PEHUYECKME 3HAHUS, JIEXKAIUe B OCHOBE IMOHUMAHMUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUU, (PaKTOJIOTHYECKHE CBEIACHHS O CBOMCTBAX,
coCTaBe, MOJTYYEHUH U O€30MacCHOM HCIOJIb30BAHUM BAKHEHIINX HEOPraHMYECKHUX BEIIECTB B
OBITY M ITPAKTUYECKOM J1eATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKYU TOHSATUH, YCTaHABIMBAThH
UX B3aMMOCBS3b, MCIOJIb30BaThb COOTBETCTBYIOLIME IOHATHS IIPU ONHMCAHUU HEOPIaHUUYECKUX
BEIIECTB U UX MPEBPAILCHU;

c(OPMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XMMUYECKYIO CHUMBOJIMKY IUISi COCTaBJICHUS
(dbopMyn BelIeCTB W ypaBHEHUN XWMHUYECKHX pEAKIHi, CUCTEMaTHYECKYyl0 HOMEHKIaTypy
(IUPAC) u TpuBHMaNbHBIE Ha3BaHUS OTJCIbHBIX HEOPTaHMYSCKUX BEUICCTB (yrapHbli ras,
VIJIEKUCIBIN ra3, aMMHUaK, raii€Has M3BECTb, HEralméHas W3BECTh, NUThEBAs COAA, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH ONpeAesATh BAICHTHOCTb U CTETIEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COCIUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAs!, HOHHAS,
METaJUINYECKas, BOAOPO/HAs) B COCAMHEHUSX, TUI KPUCTAUIMUECKOH PEHIETKH KOHKPETHOIO
BelllecTBa (aTOMHAas, MOJICKYJIIpHas, MOHHAs, MeTaJUIMYecKas), XapakTep cpeibl B BOJIHBIX
pacTBopax HEOPraHUYECKUX COEIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEILECTB
10 UX COCTaBY K ONpEICIEHHOMY KIIacCy/TpyIIe COSAMHEHUH (IIPOCThIE BEIIECTBA — METAJUIbI U
HEMeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM(OTepHbIE TUAPOKCHUIBI, COJIN);

cOPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT Tepuomudeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTHYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh dSJCKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 37ieMeHTOB 1—4 nepuonoB [lepuoanueckoii cucrembl XxumMmuyeckux 3iaementoB /1. U.
MeHzeneeBa, WCIONB3Ysl TMOHATHUS «S-, P-, O-DJEKTPOHHBIC OpPOUTAIN», «IHEPreTUYECKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKUX DJJIEMEHTOB M HX
COEAMHEHHI MO nepuoaam U rpynnam llepuoandeckor cuctemMbpl XUMHYECKUX 3iemMeHToB 1. U.
Menneneena;



c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB PA3NIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOU
CBA3M MEXJy HEOPraHWYECKHMMM BEIECTBAMM C IOMOLIBIO YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

chOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATH XMMHUYECKHUE DPEAKIMH IO Pa3IU4YHBIM
npu3HakaM (YHCITy W COCTaBY pEarupyrolIuX BeEMmIEeCTB, TEIUIOBOMY 3G (EKTy peakiuw,
W3MEHEHHUIO CTENEHEH OKUCIeHUSI 3JIEMEHTOB, 00pPaTUMOCTH PEaKIH, YIaCTHIO KaTaanu3aTopa);

c(hOPMUPOBAHHOCTh YMCHHI COCTABIISATh YPABHCHHSI PEAKIIMI PA3IMUHBIX THIIOB, ITOJHBIC
U COKpal€éHHbIe YpPaBHEHUS peakluii MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TU
peakIuy UAyT 10 KOHIIA;

chOPMUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIIMH, MOATBEPKIAIONINE KAa4eCTBEHHBIH
COCTaB pPa3IWYHBIX HEOPIraHUYECKUX BEIIECTB, pPACIIO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMUECKHUX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaxIuii MoCPEICTBOM COCTaBJICHHUS SJICKTPOHHOrO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHUMUYECKON peakiuu OT
pa3IUYHBIX (PAKTOPOB; XapakTep CMEUICHUS XUMHUYECKOrO pPAaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero BozaeicTBus (mpuniun Jle [atense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh XUMHUUECKHUE MTPOIIECCHI, JIEIKAIME B OCHOBE
MPOMBIIIUIEHHOTO TOJNIY4eHUs CEPHOW KHCIOTH, aMMHaka, a Takke CHOPMUPOBAHHOCTD
MPEACTABICHU 00 OOIMMUX HAYYHBIX MPUHIIUAMAX W IKOJOTHUUYECKHUX MPOOJIeMax XHMHUYECKOTO
MPOU3BO/ICTBA;

chOPMUPOBAHHOCTh YMEHUH NPOBOJWUTH BBIYMCICHUS C MCIOIb30BAHUEM TOHSITHS
«MaccoBasi 0Nl BEUIECTBA B PAcTBOpe», OOBEMHBIX OTHOIICHWN Ta30B MPU XHUMHUYECKUX
peaxusix, Macchl BEIIeCcTBa MM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00bEMY OJTHOT'O M3 YYACTBYIONIMX B PEAKIIMH BEUIECTB, TETUIOBOTO 3 eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHMs1 MAcCChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHUH;

c(hOPMUPOBAHHOCTh YMEHUW COOJIFOJIATh MpaBUja MOJb30BAHUS XUMHUYECKOH IMOCYI0H H
n1abopaTOpHBIM 00OPYIOBaHHEM, a TAKXKE MPaBUiIa OOpAICHHsI C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHH MJIAHUPOBATh M BBHIMOTHATH XUMHUYECKUN OSKCIEPUMEHT
(paznmokeHue NeEpoOKCUIa BOJOPOAA B NPUCYTCTBUU KaTalu3aTopa, OMNPEICIIEHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIWKATOPA, BIMSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIMH, peakldd HOHHOro OOMEHa, KaueCTBEHHbIE pEakluu Ha
cynbdar-, kKapOoHAT- U XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTATBHBIX
3amau o Temam «Metamwiey u «Hemeramibl») B COOTBETCTBUM C TPAaBUJIAMH TEXHHKHU
0e301acHOCTH MPU OOPAILEHUH C BEIIECTBAMU U JaOOPaTOPHBIM 000pYA0BaHUEM, IIPECTABIIST
pe3yabTaThl XUMHUYECKOT'0 OJKCIepuMeHTa B (GopMe 3amucH ypaBHEHHIH COOTBETCTBYIOIIMX
peakiuuii 1 GopMyJIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBATh XMUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (Cpe/ICTBA MACCOBOM KOMMYHHKAIMU, IHTEpHET U Apyrux);

chOpPMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiIa HKOJIOTMYECKH IEIECO00pPa3ZHOro
MoBeeHUsI B OBITY M TPYIOBOM [EATEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370POBbS U
OKpYXarolel MPUPOJHON Cpejbl, OCO3HABATh OMACHOCTh BO3JACHCTBHUS HA >KUBBIC OPraHU3MBbI
orpenenéHHbIX BelecTB, MoHMMas cMmbica nokazatens [1JIK, nmoscHATe Ha mpumMepax crocoObl
YMEHBIIEHUS U TIPEJAOTBPAIICHHS UX BPEIHOTO BO3ICHCTBHS HAa OPTaHU3M YeJIOBEKa;



U1l 00YYaIOUIMXCS C OrPaHUYEHHBIMH BO3MOXHOCTSMH 37I0POBbS: YMEHHE HPUMEHSAThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

IS CIIETIBIX U CTTa0OBUAAIIMX OOYYArONIMXCsl: YMEHUE UCTIONB30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins ais 3anucu XuMuueckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoimuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (uudposbie)
Ne n/m Kontpoabnble | IlpakTuueckue bp
MPOrpamMMbI Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKON XHMHUH
[Ipenmer opranmyeckon xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COETMHEHUN A. 3 https://lesson.edu.ru/04/10
M. byraepona
Hroro no pazneny 3
Pasznes 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YIIIEBOJOPOIBI — AJTKAHBI 2 https://lesson.edu.ru/04/10
99 HenpenenbHbie yriieBOAOPOIbI: AIKEHBI, 6 1 https://lesson.edu.ru/04/10
' aJIKa/InEHBbl, aJTKUHBI
2.3 ApoMaTH4ecKHe yrieBoa0pobl 2 https://lesson.edu.ru/04/10
24 IIpupoaHbIe HCTOYHUKH YTIIEBOIOPOOB 3 1 https://lesson.edu.ru/04/10
' U UX nepepadboTka
Hroro no pazneny 13
Pasnen 3. Kuciaopoacoaep:xamue oprannyecKue coeinHeHUs
31 Criuprer. deror 3 https://lesson.edu.ru/04/10
3.9 Anbaerunpl. KapOOHOBBIE KUCTOTHI. 7 1 https://lesson.edu.ru/04/10

CrnoxHble 2¢upbl




3.3 VYrieBoasl 3 https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepskaniue OpraHu4ecKue coeJuHeHHs

41 AMHUHBI. AMHHOKHACHOTEL benku 3 https://lesson.edu.ru/04/10
Hroro mo pazneny 3
Pa3nen S. BeicokoMoOJIeKY/IsIpHbIE COeAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KIIACC

KoauyecTBo yacoB DJIEeKTPOHHbBIE
HanmMeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoasbnsie | IIpakTnyeckue (mupp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMUH
Crtpoenue aromoB. [lepuoauieckuii 3aKoH
1.1 u [lepuonuueckasi cuicteMa XUMHYECKHX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemiecTBa. MHOroo0Opasue 4
' BEILECTB
1.3 XUMHUYeCKHe peaKuu 6 1 1
Hroro mo paznery 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertamibl 1
2.2 Hewmeramnbt 1 1
93 CBs13b HEOPTAHUYECKUX U OPTAHUYECKUX )
' BeIllEeCTB
Hroro no pazneny 17
Pasznen 3. XumMus u :KU3Hb
3.1 XHUMHS ¥ )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KosaunyectBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE

padoThI padoThI
pecypcsl
IIpeamer opraHudecKon Xumuu, eé 1

BO3HHMKHOBEHHE, Pa3BUTHE U 3HAYCHHUE
Teopust cTpoeHMs OPraHMYECKUX
2 coenquHenuilt A. M. Byrneposa, eé 1
OCHOBHBIE TOJIOKEHHS
[Tpencraienne o Ki1accupUKaIH
oprann4eckux BemecTB. HomeHnkmarypa

(cucremaTnueckas) U TpUBUAJIbHbIE L
Ha3BaHMsI OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH AL
MeraH 1 3TaH — IpoCTEUILINE 1
MIPEACTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
DTUJIEH U TIPOINUJIEH — MPOCTEUIINE 1
MpPEJICTaBUTENN AJIKEHOB
[Tpaktruueckas padora Ne 1. «ITomyduenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOICTBY
Anxanuensl. byraguen-1,3 u

9 metunoyraauen-1,3. [Tomyyenue 1

CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbI



10

11

12

13

14

15

16

17

18

19

20

AJKHMHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUH AL,
AneTuieH — npocTermuni
IIPEJICTABUTEIb AIKMHOB

Beluncienys no ypaBHEHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH3011 U ToIyoJd. TOKCUYHOCTD
apeHOB

I'eneTnyeckast CBsI3b yrieBOIOPOAOB,
IIPUHAUICKANIUX K Pa3JINYHBIM KJlaccaM

[IpupoaHbie HCTOUHUKH YIIIEBOAOPOIOB:
MPUPOJIHBINA ra3 U MOMYTHBIE HEPTIHBIS
ra3bl, He)Th ¥ IPOAYKTHI €€ epepaboTKu

[TpupoaHble HCTOUHUKH YIIIEBOJOPO/IOB:
NPUPOIHBIH r'a3 U MOMYTHbIC HETAHBIC
rasbl, He()Th M MIPOAYKTHI €€ epepadoTKu
KonTtponbnas padota 1o pasuery
«YTIeBOIOPOABI»

[IpenenbHbIC OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoj. BonopoaHas cBs3b
MHOroaTOMHBIE CIIUPTHI: ATUICHTITUKOIIb
U TJIHALEPUH

DeHOI: CTPOCHHUE MOJIEKYIIBI,
du3rUecKre U XUMHUYECKHE CBOICTBA,
NpUMEHEHHE

Anpaeruapl: GopMalbIerH U
aneTaIbIeTua. ALCTOH
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O,Z[HOOCHOBHLIC MMPpEACIbHBIC Kap60HOBBIe

KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CrteapuHOBasi U OJICMHOBASI KUCJIOTHI, KaK
MPEACTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

Mpbi1a KaK CONU BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ACHCTBHUE

CrnoxHble 2UpPbI KaK TPOU3BOIHBIE

Kap6OHOBI>IX KHCJIOT. FI/II[I)OJ'II/IB CJIOKHBIX

3¢upoB
JKupsl: ruponus, IpUMEHEHHUE,
Ouosioruyeckas polib JKHUPOB

VYTraeBoabl: cocTaB, KiacCU(pUKALIHSL.
Baxneiimme npeacTaBuTeNn: TiI0K03a,
¢dpykTo3a, caxaposa

Kpaxman u nemitoo3a Kak npupoaHbIe
MIOJIUMEPBI

KonTtponbnas pabora o pasnery
«Kucnopoaconepxaiue opraHuuecKue
COETUHEHUS

AMUHBI: METUJIAMUH U aHUINH
AMMHOKHUCIIOTBI KaK aM(pOTepHbIe
OpPraHUYECKUE COECTUHEHMS, UX
Ononornueckoe 3HaueHue. [lentuapl
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS



OCHOBHBIC IOHATHUS XUMHUHU
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BBICOKOMOJIEKYJIPHBIX COEIMHEHUI
OcHOBHBIE METOJBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

IInacTmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34



11 KIIACC

Ne
n/n

Koaun4yecTBo 4yacoB

Tema ypoka KoHnTtpoibHbIe
Bcero
padoThI

XUMHUYECKHUH DJIEMEHT. ATOM.
DneKkTpoHHast KOH(UTypaIHs aTOMOB

[Tepuoguueckuit 3akoH u [leprnoguueckas
cUcTeMa XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, UX CBA3b C COBPEMEHHOMU
TEOpUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ
T10 TPYIIaM U NepuoaaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMudeckux syemenToB .M. Menaeneera
B pa3BUTHU HAYKU

Crtpoenue BeniecTBa. XUMUYECKask CBSI3b,
€€ BUJIbI, MEXaHU3MbI 00pa30BaHUS 1
KOBQJIEHTHOM CBsI3H. BomopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.

Crenenn okucienus. Bemecrsa

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT O

CTPOCHHUS

[TonsiTve 0 TUCHIEPCHBIX CUCTEMAX.

HcTuHHbBIE U KOJUIOUAHBIE PACTBOPBI. 1
MaccoBas 105151 BelllecTBa B pacTBOpe

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTejibHbIE

pecypcbl
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Knaccugukanus 1 HoMeHKIaTypa
HEOPraHM4eCKUX COECIUHEHUN.
I'enernyeckas cBsi3b HEOPraHUUECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB

Knaccugukanus XuMHUecKX peakuui B
HEOPraHUYECKOW U OpPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MacCChl BELIECTB; 3aKOH
COXpaHEHUS U IIPEBPALLECHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

CkopocTb peakiuu. OOpaTHUMble PEaKIHH.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas padora Ne 1. «Bnusaue
pa3iInyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKLum»

DEeKTpONUTHYECKAs AUCCOIMALS.
[Toustre 0 BomopoaHom mokaszateie (PH)
pactBopa. Peakuinu noHHOTO OOMEHa.
I'mpponus opraHudecKux u
HEOPTaHUYECKUX BEIECTB

OKHCANTENHEHO-BOCCTAHOBUTEIIHLHBIC
peaxiuu. [TonsTHe 00 31€eKTpONIH3E
pacIuIaBoOB U PaCTBOPOB COJIEHN

KonTtponbhas pabota o pasneny
«TeopeTnveckre OCHOBBI XUMHH)
MeTtannsl, UX IMOJIOKEHHE B
[Tepromuyeckoit cucTeMe XUMUIECKUAX
anemenToB JI. 1. MenaeneeBa u
0COOCHHOCTH CTpoeHUst aToMOB. O01HEe
¢bu3nveckne CBOMCTBa METAJIOB
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CniaBbl METaIIOB. DJIEKTPOXUMHYECKHUI
PAIl HANPSHKEHUH METAIIIIOB

XUMHUYECKHE CBOMCTBA Ba)KHEHIIINX
METaJIOB (HATPHH, KT, KaIbIUH,
MarHui, aIlOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOKCTBA XpOMa, MEIU U UX
COCIMHEHUH

XUMHUYECKUE CBOMCTBA IIUHKA, Kee3a U UX
COeIMHEHUH

[TpakTnueckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME
«Mertamib»"

HewmeTaniel, ux IOJ0XEHHE B
[Teproauueckoil cucteMe XUMHUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB
®uU3nYEeCKrEe CBOMCTBA HEMETAJIIOB.
AnnoTponusi HeMeTaioB (Ha mpuMepe
KHCIIOpOJia, cephl, pocdopa u yriaeposa)
XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U
HUX COCOUHEHUU

XWMHYECKHE CBOMCTBA a30Ta, pocdopa u
HUX COeOUHEHUU

XUMHYECKUE CBOMCTBA yriIepoa, KpeEMHUs
U UX COSIMHECHUHN

[IpuMeHeHne BaXXHEMIINX HEMETAIIOB U UX
COeIMHEHUH
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O0o0011IeHIE U CHCTEMATHU3alMs 3HAHUH 110
TeMe «HemeTanney. Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX pCaKHI/Iﬁ nu
TEPMOXHUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCHEPUMEHTANIBHBIX 3a/1a4 10 TEME
"HemeTtanst"»

Kontponbnas pabota o remam
«Metamnel» 1 «HeMeTtamibl»

Heopranuueckue u opranndyeckue
kucaotel. Heoprannueckue u
OpraHMYeCcKHe OCHOBAHMSI

AmoTtepHbIe HEOpraHUYECKHE U
OpraHMYecKue coeuHeHus. | eHeTnueckast
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB

Ponp xumun B obecrieueHnn
AKOJIOTHUECKON, SJHEPTETHUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEeTUIINHBI

[IpencraBienus o0 OOLIMX HAYYHBIX
MNPUHIMIIAX TTPOMBIIIEHHOTO MTOTyYeHHUS
BaKHEUIIINX BEIIECTB

YemoBek B MHUPE BEIICCTB U MAaTCpHUaIOB

XHMHS U 300pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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