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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma o XuMHM Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yabTaTaM OCBOEHHS (elepanbHO 00pa3oBaTENbHON MpPOrpamMMbl CPEIHEro
obmero o6pazoBanusi (POIl COQO), npexncraBieHHBIX B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B o00pa3zoBaTeNbHbIX opranumzauusx Poccuiickoii ®enepanuu, peanu3yommx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUSA
BocnuTanus B Poccuiickoii ®eneparmuu Ha mnepuox ao 2025 roma» (PacmopsbkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTkKe MPOrpaMMbl MO XHWMHHU, K OINPEACICHUI0 OOIei
cTpaTeruu oOydeHHUs, BOCIIUTAHUS U Pa3BUTHS 00yUalOUINXCs CPEeICTBAMH Y4eOHOro mpeamera
«Xumust» s 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBUJIM KOHIENTYaJbHBIE TMOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTU IieNiei, coJep:KaHus, pe3yJbTaToB OOY4YEeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHMe, IOJIY4aeMoO€ BBIIYCKHUKAMH  0011e00pa30BaTeIbHOM
OpraHu3allM, SBISETCS HEOTheMJIEMOM 4YacTbl0o HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TAllOM peaju3ali Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
IIEHHOCTEH, TPUCYIIUX IEJIOCTHOM CHCTEME XHMHUYECKOro o00pa3oBaHUs. OTH IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHUS MHPOBO33PEHHSI M OOLICH KyIbTYpbI
YelioBeKa, a TaKKEe DSKOJOTMYeCKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
NpUPOAHOH cpene. Peannsyercs xuMudeckoe oOpazoBaHHe 00yJaIOIIUXCs HA YPOBHE CPEIHETO
obmero oOpa3zoBaHUsl CpeACTBAMU y4eOHOro mpeameTa «XHUMHs», COACpKAHUE U TOCTPOCHHE
KOTOpOTO ONpefieJieHbl B MporpaMMme IO XHMHH € Y4ETOM CHeNU(PHUKH HAyKH XUMUH, €&
3HAYEHUS B TIO3HAHUU MPUPOJBI U B MAaTEPHAIbHOM XKU3HU OOIIECTBA, a TAKkKe C y4ETOM OOIIHUX
Lene ¥ NPUHLIKIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBbl CPEAHEr0 OOIIEero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0coOyI0 pOjib B COBPEMEHHOMN
LUMBWIN3ALMHY, B CO3JaHUM HOBOM 0Oaszbl MaTepHabHOW KyJabTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(hopMupoBaHUEe PALMOHATLHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpy’KaroleM MUpPE Kak O €IMHCTBE MPUPOABI U YEIOBEKa, KOTOpoe (popMUpyeTCs B XUMUHU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPYKAIOILIEro MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, X CBOWCTBAMH M BO3MOXKHBIMU OOJACTSIMH MIPHUMEHEHHUSL.

TecHo B3auMONEHCTBYSI C JAPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YaCThbIO MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIIOBUEM YCIIEUIHOIO Tpyla U
KHU3HU KaKJo0ro wieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cO3WJaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelleHUe INI00aJbHBIX MPOOJIEeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOM, HJHEPreTHYEcKOi, MHUIIEeBOM, SKOJIOrHYeckoil Oe3omacHOCTH U
OXPaHbI 37]0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSAMH W HPUHLUIAMHU CpPEIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOyYaromMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEUIHOIO BKJIIOYECHHUSI B JKHU3Hb COLIMYMA,
MPOJOIKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBngomuMy npeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «OO0mmast 1 HeopraHudecKast XUMHUsI», OCHOBHBIM KOMITOHEHTOM COZIEP)KaHUsSI KOTOPBIX



SBIISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHU 110 HEOPraHUYECKON XUMUH (C BKIIOYEHHUEM
3HaHUH U3 0o0IIel XMMHUHU) M opraHudeckoil xumun. GopMupoBaHUEe TAHHOH CHCTEMBI 3HaHUH
IpU HM3Yy4EHUU MpeaMera o0ecledrBaeT BO3MOXKHOCTb PAcCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIINX MOHSATHH, 3aKOHOB M TEOPUH XUMHH.

CrpykTypa conepxanus KypcoB — «Opranuueckast xumus» 1 «O01mas 1 HeopraHuyeckast
XUMUsD» ¢(HOpPMHUPOBaAHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0/a K U3YyYCHHIO
yuyeOHOro Mmarepuajna U OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpEeNENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHWYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKHX W 3JIEKTPOHHBIX MPEJICTaBICHUH O CTPOCHHM BEIIECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIUMHEHUH. B Kypce opraHuueckoidl XMMUU TMOIYy4arOT
paszBuTHEe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETr0 0Opa3oBaHUS TEpPBOHAYATIHHBIC
MIPEJCTABICHNUA O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTe «XHMHUs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuail u
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHUsS» 00ydarolIUMCsl TPEIOCTABISAETCSI BO3MOKHOCTh OCO3HATh
3Ha4eHHE MEePHUOANYECKOr0 3aKOHAa C OOIIETEOPETHUECKUX U METOIOJOTMYECKUX IMO3HUIIMM,
riIy0Xe MOHSATh HCTOPHMYECKOE H3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmaromiei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucrteMa 3HaHMN O BOKHEHIIMX BEILIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, A TAKXKE O XUMHUUECKUX PEAKIUAX, UX CYHTHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsiercs B kypcax 10 wm 11 KiaccoB »ieMEHTaMM  COJACpKaHMS, HWMEIOIIUMHU
KYJIBTYpPOJIOTHUECKUI ¥ TPHUKIAJHON Xapakrep. ODTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, DPAacKpbIBalOT €€ poJib B II03HABAaTEJIbHOM U
MIPaKTUYECKON JAEATEIbHOCTU 4YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBA3AHHBIX C XMUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMALMIO U MPUMEHSTh €€ JUIsl TONOJIHEHUS 3HAHUHM, pellieHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUs» JAHHOTO YPOBHS M3YYEHHUsI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
o0ydJaroImuxcs MUPOBO33PEHUYECKOM OCHOBBI JJIsl MOHMMaHMs (PUIOCO(CKUX UAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, [TI03HABAEMOCTb IIPUPOAHBIX SIBICHUN ITyTEM SKCIIEPUMEHTA
W pemeHus] MPOTHBOPEYHH MEXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEIIOChUIKAMH,
OCO3HAHHE POJM XMMHUH B PEIIEHUH 3KOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHust
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIIOTUN U MaTepUaIIOB.

B nmnnane pemeHus 3agay BOCHMTAHUS, Pa3BUTHS M COLMAIU3ALMH  OOYYaIOLIMXCS
MPUHATHIE MPOrpaMMOM IO XUMHH TOAXOAbl K OIpPENEICHHUIO COACpX aHUS U IMOCTPOCHHUS
npeaMera MpeaycMaTpuBaioT (JOpMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX ICHCTBUI, MMEIOIINUX
0a30BO€ 3HaYEHUE VIS PA3INYHBIX BUJOB JIESATEIbHOCTH: pEIIEHHs Mpo0sieM, IIOUCKA, aHAIu3a U
00paboTku uH(pOpMaANMM, HEOOXOAMMBIX JUISI MPHOOPETEHHUS ONbITa MPAKTHYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.



B npakrtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oOmiero oOpa3oBaHUs, TpPU  ONPENCICHUH  COIEPKATEIbHON
XapaKTepUCTUKHU LeJed H3ydeHHs] IpeAMeTa HalpaBiICHUEM I[EPBOCTENCHHOW 3HAYMMOCTH
TPaIUIMOHHO Tpu3HaéTcs (opMHpoBaHHME OCHOB XHMMHYECKOHM HAayKHm Kak o00nacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUYECKOH IesITeIbHOCTH YeJIoBeKa M KaK OJHOro H3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOUYECKOW TOYKM 3pEHUS TaKOM MOAXOI K
OIpPEIETICHUIO TIeJIel U3YUeHUs IPeIMeTa SBIISETCS BIIOJIHE OMPABIaHHBIM.

CornacHO NaHHOW TOYKE 3PCHHS TIABHBIMH ICISIMHA H3YYCHHS TpeaMeTa «XHMHS» Ha
6azoBoM ypoBHe (10 —11 ki) sBASIOTCS:

e (QopmHpoBaHME CHUCTEMBbl XHMHUYECKUX 3HAHUN Kak BaKHEHIIEH CcoCTaBJISAIOLICH
€CTeCTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOW JIEKAT KIFOUYCBBIC MOHSTHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUHM XWMHUHU, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMHEpOBaHUE W PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX IMO3HAHUS BEIICCTB H
XUMHYECKUX PEaKInii, HEOOXOANUMBIX Ui MPUOOPETEHUSI YMEHUI OPHUEHTUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKUX SBJICHHUH, HIMCIOIINX MECTO B TIPUPOJIC, B MPAKTUICCKON U
MTOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHHH M CIIOCOOOB JIEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOI'0 JKCIEPUMEHTa, COONIIOJICHUEM TpaBMiI 0OE30MacHOro
o0pallleHus C BEeLECTBaMHU.

Hapsiny ¢ atum, comepkarenpHasl XapaKTepUCTUKA [IeJIe W 3a/1ad H3ydeHUsl mpeaMeTa B
MporpaMMme Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU NMPUOPUTETAMU
B CHCTeMe cpenHero obmiero oOpasoBanmsi. CerogHsi B MPENOAABAHWHM XWUMHH B OOIBIICH
CTeMeHU OTHAETCS MPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OoO0ydeHus,
OPUCHTHPOBAaHHOW HA TOJTOTOBKY BBITYCKHUKA OO0IIe0Opa30BaTEIbHON  OpraHHW3aIuy,
BIIQ/ICIOIIEr0 HE HAOOpOM 3HAHWMU, a (DYHKIIMOHATIHLHOW T'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHHSIMA aKTHBHOT'O TOJIYYCHHS 3HAHWH M MPUMEHEHHUS UX B PEaTbHOW XKHU3HU IS PEIICHUS
MIPAKTUYECKUX 3a7a4.

B cBs3u ¢ atuM npu wu3ydeHMHM TmpeaMeTa «XHUMHS» JAOMUHUpYIOLIEe 3HAueHUE
MPUOOPETAIOT TaKUE IeNH U 33a49H, KaK:

amanrtanus  OOydaloImUXCs K  YCIOBUSIM  JAMHAMHYHO  Pa3BUBAIOLIETOCS — MHPA,
(dbopMupoBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMIO,
COTPYAHHYECTBY, CaMOCTOATEIbHOMY TMPUHATHUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAITUSIX, CBSI3aHHBIX C BEIICCTBAMU U WX MPUMEHEHHEM,

¢bopMupoBaHre y OOYYarOMMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIHI),
MMEIONUX YHUBEPCAITBHOE 3HAYCHUE JIUIS PA3IMIHBIX BUIOB JICATEIBHOCTH: PEIICHHS MTPOOIIeM,
Moucka, aHamm3a M 00paboTku HHPOpPMAIMU, HEOOXOAMMBIX Ui MPUOOPETEHHS OIbITa
NeSITEeIbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B MO3HAHMHM XUMHUH, a TAKXKE JJIS OLEHKHU C
MO3UIUH IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOILIECCOB
Ha OpraHu3M YeJIOBeKa U IPUPOTHYIO Cpey;

pa3BHUTHE MO3HABATEIILHBIX WHTEPECOB, UHTEIICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaronmxcs: CIOCOOHOCTH CaMOCTOATEIbHO MPHOOpETaTh HOBBIE 3HAHUS 1O XHMHHU B
COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIONH30BaTh COBPEMEHHBIC HH(OPMAIIMOHHEIC
TEXHOJIOTMH ISl TIOMCKA U aHaIKu3a yueOHON U HAyYHO-TIONYIIpHOW HH(POpMALIME XUMUYECKOTO
COJICpIKAHUS;



(hopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOTIO MBIIIICHHS,
HAOIIOAAaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, IIPU IUTAHUPOBAHUU U NPOBEJACHUN XUMHUYECKOT0 SIKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYaromMxcsi YOSKIEHHOCTH B T'yMaHMCTHYECKOH HaIlpaBlICHHOCTH
XUMHH, €€ BaXHOM pOAM B  pEHIEHUHM MIOOAIBHBIX  MPOOJeM  palMOHAIBHOIO
MPUPOIONOIH30BAHUS, TIONOJHEHUSI YHEPreTUYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeX HOro OTHOIIEHUS K HPUPOJE M CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHHS OMbITA MCIIOIB30BAHUS MOTYYCHHBIX 3HAHUH JUTS IPUHSTHS
I'PaMOTHBIX PEIIEHUH B CUTYalUSX, CBA3AHHBIX C XMMUYECKUMU SIBICHUSMH.

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

OO1miee 4uCiio 4acoB, OTBEAEHHBIX AJIS M3YYEHHUS XMMHUHU, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 xmacce — 34 waca (1 wac B Hememo), B 11
kiacce — 34 vaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA
10 KVIACC
OPITAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKON XUMMHU

[TpenmeT opraHMYECKOM XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B NOJTYyYECHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopusl CTpOeHUs opraHnueckux coeauHeHuii A. M. byrieposa,
e€ OocHOBHbIe mnoyokeHus. CTpyKTypHble (OpMYJbl OpPraHMYECKUX BellecTB. [ omoinorus,
n30Mepusl. XMMHUYECKasi CBS3b B OPraHUYECKUX COCIMHEHUAX — OIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kiaccuuKaluyd — OpraHMyeckux  BemiecTB.  HomeHkiatypa
OpPraHUYECKUX COEJUHEHHH (cucremMaTHyeckas) M TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENIEH KIIACCOB OPIaHUYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YYCHHs BEIIECTB M HUX NPEBPALCHUI: 03HAKOMIICHHE C
oOpasliaMi OpraHMYecKHX BEIIECTB M MaTepualaMH Ha UX OCHOBE, MOJICITUPOBAHHE MOJEKYI
OpPraHMYECKUX BEIECTB, HAONIOJEHHWE M ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPTAaHUYECKUX BELIECTB MPU HArpeBaHUH (TUIaBiIeHUE, O0YTIIMBAaHUE U TOPEHUE).

YraeBogopoabl

AJNKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKUH psaja. MeraH M 3TaH — MpocTeiine
MPEICTaBUTENIM AJIKAHOB: (PU3MUECKME M XUMHMUYECKHE CBOMCTBa (peaklMM 3aMelleHus |
TOpPEHMs), HAX0KJIEHUE B IPUPOJIE, ITOJIyUEHHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psifl. DTWIEH U MPONUIIEH — IPOCTEHIINE
MIPE/ICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOWCTBA (peakuuHu T'HAPUPOBAHUS,
raJIor€HUPOBAHUs, THPATALMHU, OKUCIEHUS U ITOJIMMEPU3ALIUN ), TIOJIyY€HUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKHE
cBoiicTBa (peakuus nonuMmepusanun). [lonyyeHne CHHTETUYECKOr 0 KayuyKa U pE3UHBI.

ANKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTHYECKHUH psa. ALETWiIeH —
MPOCTEHIINN TPEICTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3HUECKIe M XUMUYECKHE CBOMCTBA
(peaxkuuu ruipupoBaHus, raJIoreHUPOBAHUS, TUAPATALUHU, TOPEHNUS ), TOTyYEHHUE U IPUMEHEHHE.



Apensl. benson: cocraB, cTpoeHue, (HU3MYECKHE W XUMUYECKHE CBOWCTBA (peaKiuu
raJIOrEHUPOBAaHUS U HUTPOBAHMs), MOJIYYEHHE U NPUMEHEHHue. Tomyon: cocmas, cmpoeHue,
Qu3zuueckue u xumudeckue ceoucmea (peaxkyuu 2aio2eHUpoO8anUs U HUMpPOBAHUs), NoIydieHue U
npumeHnenue. TOKCMYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIy YIVIEBOJOPOJIAMH,
MIPUHAJUISKAIUMU K Pa3JIMYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKN YTIEBOAOPOAOB. [IpupoaHbIii Ta3 ¥ NMonyTHBIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl mepepalOTKH HEPTH: TNEperoHka, KpPEeKUHT
(TepMHUYECKHIA, KaTaTUTHYECKHi), mupon3. [IpomxykTsl mepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yrosb ¥ MPOAYKTHI €ro nepepadoTKu.

DKcriepuMEHTANIbHbIE METO/bl U3YUEHHUs BEIIECTB U UX MPEBPALIECHUI: 03HAKOMIIEHUE C
oOpasnamu mjaacTMacc, KaydyyKoB M pe3uHbl, komiekuuu «Heptb» u «Yromnb», MoaenupoBanue
MOJIEKYJT YIJIEBOJAOPOJOB M TajOreHONpPOU3BOAHBIX, IPOBEIECHUE MPAKTUUYECKONW palbOThI:
MIOJIyYEHUE 3TUIIEHA U N3YYEHHUE €TI0 CBOMCTB.

Pacuérhrle 3agaun.

Bobuncienuss mo ypaBHEHMIO XHUMHYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
HCXOJHOT0 BEIIECTBA WIIM TMPOAYKTAa peaklUUd MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJTHOT'O U3 MCXOJIHBIX BEILIECTB UM MPOJYKTOB PEAKIIUH).

Kucnopoacoaep:kamme opranudeckue coeJHHEHUs!

[IpenenbHble OnHOATOMHBIE CHHUPTHL. MeTaHON W 3TaHON: CTpOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (peakUuu ¢ aKTUBHBIMH METaJIaMH, TaJoreHOBOAOPO/IaMH, TOpEHHE),
npuMeHeHue. Bogopoaubie cBs3u MeXAy MOJIeKyJaMu cnupToB. JlelicTBHe MeTaHoa U 3TaHOoJa
Ha OpraHu3M YeJIOBeKa.

MHoroaroMHsle CHUPTHL. OTUJICHIVIMKOJIb W TJIULEPUH: CTpPOEHHE, (GU3NYECKHE U
XMMHYECKHE CBOMCTBA (B3aMMOACHCTBHUE CO IIEJIOYHBIMUA METAJUIAMH, KaUeCTBEHHAsI PEakLus Ha
MHOTr0aTOMHBbIE CcHUpThI). [leiicTBue Ha opraHu3M denoBeka. IlpuMeHeHue riunepuHa u
STHJICHTJTUKOJISL.

@deHoN: CTpOCHUE MOJEKYNbl, (U3MUECKHe M XUMHUYECKHEe CBOMHCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denomna.

Anpneruapl M kemowusi. DOpManbleruj, aneTadbAerH]l: CTpoeHHe, (U3NYecKue u
XAMHAYECKHE CBOWCTBA (pEakIMM OKUCICHHS W BOCCTAHOBJICHHUS, KAaYeCTBEHHBIC PEAKIUH),
MOJIy4eHUE U IPUMEHEHHE.

OHOOCHOBHBIE Ipe/ieNbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsl U YKCYCHAsl KHCIJIOTBHI:
cTpoeHue, (pu3nuecKre U XMMUYECKHe CBOMCTBA (CBOMCTBa, 00IIME IS Kjlacca KUCIOT, PEaKIHs
sTepupUKalMM), NOoIydeHHMe u npuMeHeHHe. CTeapuHOBas M OJEMHOBAas KHCIOTHI Kak
MPECTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblja KaK COJMM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Morollee JeicTBue.

Crnoxable 3QHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONH3 CIOXKHBIX 3(UPOB.
Kupst. ['maponus sxxupos. [Ipumenenue xupos. buonorudeckas posb KUPOB.

VYrieBobl: cocTa, KiaccupUKaIus yriieBooB (MOHO-, IU- U Tiofucaxapuibl). [mroko3a —
MPOCTEHIINKA MOHOCAXapHl: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHEe U XUMHYECKUE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcunom wmeau(ll), okuciaeHne aMMHAYHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBiIeHHME, OpOXKEHUE TIIIIOKO3bI), HAXOXJIEHHE B IPUPOJE,
IIpUMEHEeHHe, Onomnoruueckas poib. PorocunTte3. PpykTo3a Kak U30Mep TITHOKO3BL.

Kpaxman u nemmono3a Kak nmpupojaHsie nonumepsl. CTpoeHHe Kpaxmaia M IeJUTIONIO3HI.
dusnueckue 1 XMMHUYECKHE CBOMCTBA KpaxMaia (TUAPOJIN3, KaueCTBEHHAs! PEAKIUs C HOA0M).



DKClepUMEHTANIbHbIE METO/bl W3YYEHHs BEIIEeCTB M HMX IPEeBPALICHU: MpOBEIEHUE,
HaOIIOJICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB, KadeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoma okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cnupToB (B3aumojeicTBue riaunepuHa c¢ ruapokcunom menu(ll)), anpaernnoB (okucieHue
aMMHUa4YHBIM pacTBopoM okcuna cepedpa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C WOJOM), MPOBEJICHUE IPAKTUUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnsle 3anaun.

Bolunicnenuss mo ypaBHEHUIO XHMHUYECKOH peakuuu (Macchl, 00bE€Ma, KOIMYECTBA
HCXOJTHOTO BEIIECTBA WJIM TPOJIYKTAa PEAKIMU IO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIUN).

A3zoTCcoaeprKalne opraHuueckrue CoeIMHEHusI.

AMUHOKHUCIIOTBI Kak amQOTepHbIe OpraHudeckue coenuHeHus. Dusnyeckue u
XMMHYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe 3HayeHHE
aMHUHOKHUCIOT. IlernTuabl.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIE coenuHeHus. [lepBuyHasi, BTOpUYHAS U
TpeTUYHAs CTPYKTypa O€nKoB. XHMHYECKHE CBOWCTBA OIKOB: THUIPOJU3, JCHATypaIus,
KaueCTBEHHBIE PEaKIIMK Ha OETIKU.

DKCIEepUMEHTAIBHBIE METOJIbI M3YUEHHUsI BEIIECTB W HMX NPEBpPAILCHUN: HAOIIOACHHUE U
ONKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHATypalus OeJIKOB MpU HArpeBaHUM, IIBETHHIC
peakiuu OeIKOoB.

BbicokomoJieKysipHbIe COeIUHEHU S

OcHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIHMED,
CTPYKTYPHOE 3BEHO, CTEHEHb MNOJUMEPHU3ALMH, CPEeAHssl MOJeKyysipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUsl U MOJTUKOH ICHCAIIHSL.

DKCIEePUMEHTAIbHBIE METO/bI U3YUYCHHS BEIIECTB U WX IMPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3namu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAY4YKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzaiust MexxnpeaMeTHbIX CBA3E€H MpPU U3Y4EHHHM opraHnyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK W
MOHATUH, SBJIAIOMINXCA CUCTEMHBIMU IS OTAEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE IOHSTHS: SBJICHHE, HAay4HbIM (akT, T'MIIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCHpUKaIus, TMEePHOAUYHOCTh, HAOIIOJICHNE, W3MEpEeHHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusnka: MaTepusi, YHEPTUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPIeTHUECKUI YPOBEHb,
BEIIECTBO, TeNI0, 00bEM, arperaTHOe COCTOsIHME BellecTBa, (U3MUYECKUE BEITMYUHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusm, Omocepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOrMYeCKH aKTUBHbIE BellecTBa (O€IKH, YIIeBOAb, )KUPBL, (PEPMEHTHI).

I'eorpacdusi: MuHEepasbl, TOPHBIE TOPOIBL, TTOJE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHOmorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHAILHOTO MTUTAHMS, MOIOIITUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUUYECKHUE IIPenaparhl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC



OBIIAS U HEOPI'TAHNYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XMMHH

XuUMHUECKU 3yeMeHT. AToM. Slapo aroma, u30TONBI. DJEKTpOHHas 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOLYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHus! JIEKTPOHOB MO OpOUTANsIM B aToMax 3J€MEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHasi KOHQUTypalys aTOMOB.

Ilepuonnueckuit 3akoH u Ilepumommueckas cucremMa XUMHYECKUX dieMeHToB I, U
MengeneeBa. CBs3b MNEPUOAMYECKOrO 3akoHAa U Ilepuoandeckold CHUCTEMBl XUMHYECKHX
anemeHToB J[. . MeHnaeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IMPOCTHIX U CIOXHBIX BEIIECTB
110 rpylnnam U nepuojam. 3HaueHue NepUoINYECKOro 3aKOHa B pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHMMUYECKas CBA3b. Buiupl Xumuueckodl CBsA3M (KOBaJIeHTHas
HENoJIsipHasl W TOJsSIpHasi, MOHHAs, MeTajuindyeckas). MexaHu3Mbl oOpa3oBaHMsI KOBAJECHTHOM
XMUMHYECKOH CBA3HM (OOMEHHBIM M JTOHOPHO-aKLENTOpHbI). BonopoaHas cBs3b. BaneHTHOCTB.
DIIEKTPOOTPULIATENIBHOCTh. CTeneHb OKUCIeHUs. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJNEKYISIPHOrO U HEMOJIEKYJISIPHOIO CTPOEHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBAa. THUIBI KPHUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonarne o0 mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas A0ms
BEILIECTBA B PACTBOPE.

Knaccupukanuss HeopraHuyeckux coeauHeHuil. HomeHkiaTypa HEOpraHWYeCKHX
BellecTB. ['eHeTHueckas CBsI3b HEOPraHMYECKHX BEIECTB, MPUHAISKAIIMX K Pa3JIUYHBIM
KJIaCCaM.

Xummnueckas peakuus. Kimaccupukanus XUMHUECKUX pEaKIuid B HEOPTaHWYECKOH |
OpPraHUYECKOM XMMHH. 3aKOH COXPAHEHMsI MacChl BELECTB, 3aKOH COXPAaHEHMsI U NPEBpallCHUs
SHEPrUU MPU XUMHUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3Nu4HbIX (akTopoB. OOpaTuMmble peakUuu.
Xnmuyeckoe paBHOBecHe. DAKTOpBI, BIUAIOIUE HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[TpuHnun Jle [larense.

Onexrponurndeckas aucconuanus. CuibHble U cialble 31eKTponuTsl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpalbHAas, ILIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.

OKClepUMEHTANIbHbIE METO/Ibl M3Y4YEHHS BEIIECTB U UX IPEBpallleHUi: JEeMOHCTpaIus
tabmun «llepuoguueckas cucrema xumudeckux siaemeHToB J[. M. MenneneeBa», u3yuyeHue
MoOJiele KpPHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHEe M ONHCaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHUWEe MEepOKCHIa BOIOpPOJAa B IPUCYTCTBHM KaTaau3aTopa,
OIIPENIEIICHUE CPEllbl PACTBOPOB BEUIECTB C IOMOILBIO YHMBEPCAIBHOIO MHAMKATOPA, pPEaKLUUU
HMOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKON paboThl «BiusHHE pa3nnyHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIUI.

Pacuérnsle 3anaun.

Pacy€rbl o ypaBHEHUAM XMMHYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOIB30BAHUEM ITOHATHUS «MACCOBAs J10JIs1 BEIIECTBAY.

Heopranuveckas xumus



Hemeramnsl. Ilonoxxkenne HemerauioB B llepuogumyeckoil cucteMe XHUMHUYECKUX
sanementoB J[. M. MenneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB. (DH3UYECKHE CBOWCTBA
HEMETAaJUIOB. AJUTOTPOIHS HEMETAILIOB (Ha pUMEpPe KUCIIOpoia, cepbl, hocdopa u yriaepoaa).

XYUMUYECKHE CBONCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOrT€HOB, CEphbl, a3ora, (ocdopa,
yrieposa v KpeMHUs) U UX COeIMHEHUH (OKCHUJIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJAOPOIAHBIX
COCJIMHEHMUI ).

[IpuMeHeHne Ba)XHEMIIMX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. lonoxenne meramuioB B llepruogudeckoi cuctemMe XUMHYECKUX 2J1€eMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000704YeK aTOMOB MeTamnoB. OOriue
¢u3nueckue cpoiictBa MeTayuioB. CIulaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUIN DPsii HANpPSKEHUM
METaJlIOB.

XUMHYECKHE CBOMCTBA BAXHEUIIUX METAUIOB (HATpPUM, KaJWi, KaJdbllMid, MAarHuu,
ATIOMUHUM, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

OO6mue crmocoOb! MOTyYeHHST METAIOB. [[pMeHeHne METaIIOB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W MX MPEBpPALICHUN: H3yUEHUE
KOJIeKIuu «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3ama4, HaAONIOJICHUE W ONKCAaHUE JICMOHCTPAIlMOHHBIX W J1a0OpaTOPHBIX  OIBITOB
(B3auMoIelicTBE THUIPOKCUIA ATIOMUHHUS C PACTBOpPAMM KHCIOT M IIENoYed, KaueCTBEHHBIE
peakiny Ha KaTHOHBI METAJIJIOB).

Pacuérnsie 3amaumn.

Pacuéter maccel BemecTBa WM 00BEMa Ta3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuse 4 )KU3Hb

Ponp xumMun B 00€CTIeueHNH SKOIOTHYECKOM, YHEPTETUYECKON U TTUIIIEBOM O€30MacHOCTH,
pa3BuTUU MeauIuHbL. [loHSATHE O HaydyHBIX METOAaX IIO3HAHMUS BEHIECTB M XHUMHUYECKHX
pEeaKIHi.

[IpencraBnernst 00 O0ONIMX HAyYHBIX NPHUHIWIAX I[POMBIIIICHHOTO TOTyYeHUS
BAKHEMIINX BEILECTB.

UenoBek B MHUpE BEIIECTB W MaTEPUAIOB: BAXKHEHIIIHNE CTPOUTEIBHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKW, CTEKIIO0, KepaMuKa, Marepuaibl AJsi SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4ecKrue U MUHepalbHbIe y100pEHUS.

XuMHsT U 3[I0pOBbE YENIOBEKA: IMpaBUJia HMCHOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBuIa 6€30MacHOr0 UCIONb30BAHUS TPENapaToOB OBITOBOM XUMHUU B TOBCETHEBHOW KU3HU.

MexmpeaMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPU M3YYeHHH OOUIell 1 HeOpraHMYeCKOl XUMUU B
11 xmacce oCcymIecTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSTHMA,
TaK U MOHSATUMN, SBIISAIOIIMXCS CUCTEMHBIMU JUIsl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
LHKIIA.

OO0mue ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (paKT, TUIOTE3a, 3aKOH, TEOopHs,
aHainW3,  CHUHTE3,  Kiaccupukanus,  MEePUOAUYHOCTh,  HAOIIOJECHUE,  DKCIIEPUMEHT,
MOJEJIMPOBAaHUE, U3MEPEHUE, SBIICHHE.

®usnka: MaTepus, SHEpPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, H30TOI,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, PU3NYECKHE BETUYMHBI U €IUHULIBI UX U3MEPEHUSI, CKOPOCTb.



buonorusa: xinerka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpPraHU3MeE.

["eorpadusi: MuHepasbl, TOPHbBIE TOPO/IbI, MTOJE3HbIE HCKOMAeMble, TOIIUBO, PECYPCHI.

TexHomnorus: XUMUYECKasi  TPOMBIIUIEHHOCTb, MeTaJuTyprHs, MIPOU3BOACTBO
CTPOUTETHHBIX MaTepHuaioB, CEJIbCKOXO035IIICTBEHHOE MIPOU3BOJICTBO, nuIIeBas
MPOMBIIIUICHHOCTh, (hapMarieBTU4ecKasl MPOMBINLIEHHOCTh, TPOM3BOJACTBO KOCMETHYECKUX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTS,
HaHOTEXHOJIOTHH.

[NTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOTPAMMBI [10 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OO0YYarOUTUMUCS
MporpamMM CpeIHEro o0IIero oOpa3zoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-meronuyeckoil OCHOBOM st pa3paOOTKU TJIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS
MIPOrpaMM CpeTHEro O0IIEero 0Opa30BaHUs SABISETCSI CHCTEMHO-/1EATEIbHOCTHBINA MOIXO/.

B coorBeTcTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS IpeaMeTa «XHMHUS» Ha YPOBHE CpeAHero ooOmiero oOpa3oBaHUs
BBIJICTICHBI CIIEYIONINE COCTABISIONIHUE:

OCO3HAHHWE OOYYAIOIIUMHUCS POCCHHCKON TPaXTAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOONPE/IETIEHHUIO;

HaJU4IMe MOTHUBAIMHU K 00YIECHUIO;

LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JIMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUYCCKUX TPATUIIUA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIUXCs PYKOBOJICTBOBATHCS B CBOCH NESATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIUMHU LEJIOCTHOM CHCTEME XHMHYECKOTO
o0pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KYIbTYphl U CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHUSD» JOCTUTalOTCSl B €IUHCTBE
ydeOHOW W BOCIHTATEIBHON JEATEILHOCTH B COOTBETCTBHHM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJBTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMU M HUJ€alaMH POCCHIICKOTO
IPaXXIaHCKOro OOIeCTBa, NPHUHATHIMH B OOIIECTBE HOPMaMU W TMpaBUJIaMU IOBEJICHUS,
CHOCOOCTBYIONIMMH TPOI[ECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYarOITUXCS.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaloT cHOPMUPOBAHHOCTH
OIBbITa TIO3HABATENIPHOW M TPAKTUYECKOM JAEATEIHbHOCTH OOydYaloluXxcs IO pealr3aluu
MIPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HAHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBAKEHUS K
3aKOHY U MIPaBOMOPSJIKY;

IPEJCTABJICHUS O COIHAIbHBIX HOpMax W NpaBHJIAX MEXJIUYHOCTHBIX OTHOIIEHUN B
KOJUICKTHUBE;



FOTOBHOCTH K COBMECTHOW TBOPUYECKOM JAEATEIbHOCTU MPU CO3JAaHUM YU4E€OHBIX MPOEKTOB,
pelIeHny yu4eOHbBIX U TTO3HABATENbHBIX 33]1a4, BBHIMTOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NTOHKMMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
MIPH aHATN3€ PA3INYHBIX BUIOB YICOHOU JEATEIHHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS :

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIECAUI0 OTEYECTBEHHOM
XUMHH;

YBOXKEHHUS K IPOIECCY TBOPUYECTBA B OOJIACTH TCOPHHM W TMPAKTHYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHHUS HAYKH €CTh Pe3ylbTaT ATUTENbHBIX HAOII0JIeHUM,
KPOITOTJIMBBIX SKCIIEPUMEHTAITLHBIX TTOMCKOB, TOCTOSTHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca H TO3HABATENbHBIX MOTHUBOB B TMIOJIYYEHUHM H TMOCICAYIOUIEM aHaIHn3e
nH(}opMaIuu 0 NepeIoBbIX TOCTHKEHUAX COBPEMEHHON 0T€YECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMUSI, STUUYECKOI0 MTOBEICHNUS;

CIIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XUMHUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYSICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE TMOBEACHHE U TOCTYNKH CBOUX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBHIA ITUX MOCTYITKOB;

4) popmMupoBaHMs KyJbTYPHI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0Oe30macHOro obpasza >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUIECKOMY 3710POBBIO;

coOmroieHns mpaBmil 0€30macHOro oOpalleHHsl C BEIIECTBAaMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JESITETbHOCTH;

NOHMMaHUsl 1EHHOCTH TMPaBUJ HMHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS AIKOTrOs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKATHBHOH KOMIICTCHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKON JCATEIHbHOCTH,
O0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPyruX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4acThe B pELICHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEI0 KJ1acca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO Npodeccuil pa3indHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYAOBOM AesITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYATBHOW TPACKTOPUU OOpa30BaHUSA,
Oymyuieil mpodeccuu M peaan3aluu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CITOCOOHOCTEH K XUMHH, MHTEPECOB M MOTPEOHOCTEH 00IIecTBa;

6) 3K0JI0rN4YeCcKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LIEIeCO00pa3HOr0 OTHOMICHHS K MPHUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MOHKMMAaHUs TJI00ATBFHOrO XapaKTepa HKOJIOTMYECKUX MpoOsIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOIHON U COLUAIIBHOM CPEJIbL;

0CO3HAHUSI HEOOXOAMMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMUHU JJISl PEIICHUS] BOIIPOCOB
PaMOHATIBLHOT O PUPOIOTIONIE30BAHMS,;



AKTUBHOI'O HENPUATHS JIEUCTBUUA, NMPUHOCAIIMX BpEI OKPYKAIOUIEH MPUPOAHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEONATOMPHUATHBIE AKOIOTHUYECKUE TOCIECACTBUS MPEANPUHUMAEMBIX
JIEWCTBUI U MPEIOTBpAIATh HUX;

HaJIUYMS Pa3BUTOTO JKOJIOIMYECKOTO MBIIIJIEHUS, HKOJIOTHYECKON KYJIbTYPhI, OIBITA
NESATENPHOCTH  DKOJIOTHYECKON  HANpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSI HWMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COIMANILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

chOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU,

MOHMMAHUS CHENU(PUKA XUMUU KaK HAyKH, OCO3HaHUA €€ poinu B (OPMHUPOBAHUU
paIMoOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MUpE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKA, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHuu mTpodJIeM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCO0OW 3HAYMMOCTH XHMHHU IS COBPEMEHHOUW IUBUIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpPaBJIIEHHOCTH U BAXKHOM pOJIM B CO3JaHMM HOBOHM 0a3pl MaTepHAIbHOM
KYJIBTYPBI, PEIICHUH TII00ABHBIX MPOOJIEM YCTONYHBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOA,
SHEPreTUYeCKOi, NHUIIEBOM M JKOJOTHYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00€eCIeYeHNN yCIOBUN YCIICITHOTO TPY/Aa U IKOJIOTHYECKH KOMGOPTHON KU3HU KaXKIOTO YIeHa
oOIecTBa;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHWSI,
WCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOIB30BATh MOMyYaeMbIe 3HAHUS IS
aHanu3a M OOBSICHEHHS SIBJICHUN OKPYKAIOIIEro MUpa W MPOUCXOMAIINX B HEM H3MECHCHHH,
YMEHHSI JIeIaTh 0OOCHOBAHHBIE 3aKITIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS TAHHBIX
C TIEJIBIO TIOJTYYEHHMS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCITOJIb30BATh XUMUYCCKHIE 3HAHUS IS PEIICHUS TPodiieM
B PEAJbHBIX )KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K TO3HAHUIO M MCCIIEIOBATEIIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUW 10 XUMHUH B COOTBETCTBHM C IKH3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJda B pa3UyHbIX cdepax npodecCHuOHATbHON
JeSATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yNbTaThl OCBOEHHS Yy4eOHOTO mpenMmera «XHWMHS» Ha YpPOBHE
cpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaUMMble U1 (HOPMHUPOBAHHMS MHPOBO33PEHUS OOYYAIOMINXCS MEKANCIMILTMHAPHBIC
(MexmpeMeTHBIE) OOIIeHayYHbIC TIOHSATHS, OTPAKAIOLIHE [IEIIOCTHOCTh HAYYHOH KAPTHHBI MUPa
U criequ(HKy METOJOB NO3HAHHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJCHUE, MPOIECC, CUCTEMA, HAYYHBIM (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNe, HAOJII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpyTue);

yYHUBEpCaJbHbIE  y4eOHbIe  JieiicTBHsA  (MTO3HABaTeNbHBIE, = KOMMYHUKAaTHBHBIE,
peryasTuBHbIE), obOecnednBaronie (GOpMHpPOBaHME (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COIMAIBbHON KOMIETEHIINN 00Y4alomuXcs;



CIIOCOOHOCTh ~ OOYyYaroLIMXCS  HCIOJB30BAaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHMS W YHUBEpCaJlbHbIE y4deOHBbIE ACHCTBUS B I103HABATEIbHOM U
COIIMAJIbHOM MPAKTHUKE.

MeramnpeamMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABaTEJIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JI€HCTBUSIMU.

OgiajeHHe YHUBEPCAJIbHBIMU YU4eOHBIMH NIO3HABATEJIbHBIMHU AeliCTBUSIMU:

1) 6a3oBble JOrH4YecKHe AeCTBUSA:

CaMOCTOSITENTFHO (DOPMYJTUPOBATh M aKTyaJHU3UpOBaTh IPOOJIEMYy, BCECTOPOHHE &
paccMaTpHBaTh;

OIpENEeNATh LENU JEATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUM HX JIOCTHXKEHUS,
COOTHOCUTH PE€3YJbTAThI IEATEIBHOCTH C IIOCTABIECHHBIMU LIESIMUY;

UCIIOJIB30BaTh NPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOIO MBIIUICHUS — BBIJIEIAThH
XapakTepHblE TPU3HAKM MOHATMM W YCTaHABIMBATh HUX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MOHATHUSA U1 O0BSICHEHUS OTACNbHBIX (DaKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH ISl KITACCU(PUKAIIMH BEIIECTB M XUMHUECKUX PEaKIUil;

YCTaHaBJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBSA3H MEXAY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYKICHHUS (MHIYKTUBHBIC, JEAyKTHBHbIC, II0 aAHAJIOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B PACCMATPUBAEMBIX SBIICHUAX, (DOPMyIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IOPUMEHSTh B MPOLIECCe MO3HAHUS, HCIONb3yeMble B XUMHHM CHUMBOJMYECKUE (3HAKOBBIC)
MO/JIENH, TPe0OPa30BbIBATh MOJIEIbHBIE MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XUMHUECKOW peakIUuH — TpU PELlICHUH Y4eOHBIX
[MO3HABATEJIbHBIX U IMPAKTHUYECKUX 33a7a4, MPUMEHITh Ha3BAaHHBIE MOJEIBHBIE IPEACTABICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3Y4aeMBbIX BEHIIECTB U XUMHUUECKHUX PEAKLIUM.

2) 0a3oBble HUccieaoBaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMH METOJIOB HaYYHOI' O [I03HAHUS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynupoBaTh LEAM M 33Ja4d  HMCCIEAOBaHUS, UCIOIb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHHS M OCHOBBI
111 GOPMHUPOBAHUS TUIIOTE3bI 110 TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQJIETh HAaBBIKAMU CaMOCTOSTENBHOIO IJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 332 XOAOM Ipolecca, CaMOCTOSATENBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (HOpMyIUpPOBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOH MCCIEI0BaTEeIbCKOW M TMPOEKTHOW JIeATeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY ITOMCKY METOJIOB PpEIICHHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOAO0B [TO3HAHUSI.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBAThCSI B pa3IMUHBIX HCTOYHMKAX HHpopManuu (Hay4HO-TIOMYJSIpHAs
JAUTepaTypa XHMHYECKOTO COJAEp)KaHus, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALMIO PpA3IUYHBIX BUIAOB M (OPM MpEACTABIECHUS, KPUTUUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(dhopMynupoBaTh 3ampockl U MPUMEHATH pa3jMyHble METOAbl NpU IOHCKE U 0TOOope
nH(pOopMaluu, HEOOXOAMMOM ISl BBIOJIHEHHS YUeOHBIX 3a1a4 ONpeeEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCMOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOATEIILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeacTaBiIeHUsT WHPOpMAIUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyyHBIM S3bIK B KauecTBE CpEJICTBA MNpH paboTe ¢ XUMHUYECKOH
uHpopMaLueil: TPUMEHATh MEXIIpeaIMETHbIe ((U3NYEeCKHe W MaTeMaTU4YecKue) 3HaKH |
CHUMBOJIBI, (hOpMYJIbI, a00pEBUATYpPbI, HOMEHKJIATYPY;

MCIIOJIb30BaTh U MIPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OsJajieHHe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI B XOJ€ TUaJIOra W/WIN TUCKYCCHH,
BBICKa3bIBaTh MJIeM, (OPMYJIUPOBaTb CBOM MPEUIOKEHHS OTHOCHUTEIbHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IIPE3CHTALMEN PEe3y/IbTATOB I103HABATEIBHOM JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH  BBINOJHEHUH XMMHUYECKOTO
HKCHEPUMEHTA, MPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOICTB M3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekra M (OpMyIMpPOBATH BBIBOJBI 10 pPE3yJIbTaTaM MPOBEIEHHBIX
WCCIIEIOBAaHHUI MyTEM COTJIacOBaHMS MTO3UIIMK B X0J1€ 00CYKJICHHSI 1 0OMEHa MHEHUSMHU.

OBJajleHHe YHUBEPCAJIbHBIMH PeryIsiTHBHBIMH JIeliCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYILECTBJISATH CBOIO IIO3HABATENbHYIO JEATEIbHOCTbD,
ompenenss e€ LeIM W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
MpearaeMblii alropuT™M JAEHCTBUN NPU BHIIOTHEHUH Y4E€OHBIX U UCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee F3pPEeKTUBHBIN CIOCO0 UX PElICHHs C YY4ETOM MOIYyYSHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEaKLUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIu3a W
CaMOOLIEHKHU.

HNPEIMETHBIE PE3VYJIBTATDBI

10 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaXaroT:

chOPMUPOBAHHOCTh TMPEJICTAaBICHUI O XUMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HayyHOW KapTHHBI MHpa, POJM XUMHUHU B IIO3HAHUU SIBICHUNW NOpUPOIBI, B (POopMHpOBaAHUH
MBIIUICHUSI U KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pPEIICHUA MPAKTUYCCKUX 3aJady MW OKOJIOIrM4YE€CKH 000CHOBAHHOIO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOU CPENE;

BJIQJICHUE CHUCTEMOM XHMHMUYECKUX 3HAaHHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIArarollue
MOHSTHSI (XUMUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH,
3MEKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBs3b, CTPYKTypHas ¢Qopmyna (pa3BépHyTas U
COKpami€HHas), MOJb, MOJSpHasT Macca, MOJSIpHBIM 00BbEM, YIJIEpOAHBIA  CKeJerT,
(yHKIMOHANBHAS TPYIIa, paguKal, U30MEpHs, U30MEpbl, TOMOJIOTUYECKUN psij, TOMOJIOTH,
YIIEBOJOPO/IbI, KUCIOPOJ U a30TCOAEpKAIUE COSAMHEHMS, MOHOMED, MOJIIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI); TEOPUU U 3aKOHBI (T€OPUsI CTPOCHHUS OPTraHMYEeCKHUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJHMYECKUU SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHU:A, JIC)KAIIUC B OCHOBC ITOHHUMAHUA
MPUYUHHOCTA M CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PaKTOJIOrHYECKHe CBEJCHUS O CBOMCTBAX,
COCTaBE, MMOJTYUCHUU U 6G3OHaCHOM HUCIOJIL30BAaHUU Ba)KHEUIINX OpraHn4C€CKuX BCIICCTB B 6LITy
Y IPAKTHYECKOH J1eTeTbHOCTH YEIOBEKa,



c(OPMHUPOBAHHOCTh YMEHUIl BBIABIISATH XapaKTEpHbIC MPU3HAKK MOHSITHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATHUS IIPU OIIMCAHUM COCTaBa, CTPOEHUS U
MPEBPAIICHUH OPTaHUYECKUX COEAMHEHUIM;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XMMUYECKYIO CHUMBOJIMKY IUISi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) GOpMYNT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHMX pEaKlUi, U3rOTaBIMBaTh MOAEIN MOJIEKYJ OpraHMYECKUX BEIIECTB
JUIS WJUTIOCTPAIMHM UX XUMUYECKOT0 U TPOCTPAHCTBEHHOT O CTPOCHUS;

c(OpMHPOBAaHHOCTh YMEHHUI YCTAHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOEHHIO K OINpeNesIEHHOMY KIJIAcCy/TpyIIie COEIUHEHUMN
(yrneBomopopl, KHUCIOPOA U  a30TCOAEp)KAIlUE€ COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMs), JAaBaTh UM Ha3BaHUs Mo cucremarnueckoi Homenknarype (IUPAC), a takxke
MPUBOJIUTH TPUBUAIbHBIC HA3BAHHUS OTIENbHBIX OPraHUYECKUX BEUIECTB (3THUJIEH, MPOIUJICH,
alleTWICH, STHJICHIJMKONb, T[JIMLEpUH, (eHon, (QopManblIerui, auneTalbJeruja, MYypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KMCIIOTa, CTE€apUHOBAs KUCJIOTa, TIII0K03a, PpyKTO3a,
KpaxmaJi, 1eJUTF0103a, TIUIUH);

chOpPMUPOBAHHOCTh YMEHHUS OIpPENeNsATh BUIbl XMUMHUYECKOM CBSI3M B OpPraHHMYECKHX
COEMHEHUX (OJMHAPHBIE U KPaTHBIE);

chOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUS TEOPHUH CTPOCHUS OpPraHHYECKHX
BemiectB A. M. byrnepoBa s 00bsICHEHHSI 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MAaCChl BEILIECTB;

cOpPMUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh COCTaB, CTpPOEHHUE, (u3nmdeckue u
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 3TaH, JTWICH, MNPONWICH, aleTWwieH, OyramaueHn-1,3, merunOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHTJIMKOIb, TJIMIEPUH, (EHOJI, aleTanbAeril, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUII003a, aMHHOYKCYCHAas KHCJIO0Ta), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui C
HCIIONIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HWCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOAHBIMA Ta3, yroie), CrocoObl MX MEpepabOoTKU M MPAaKTUYECKOe MpPUMEHEHUe
MIPOAYKTOB NEpepabOTKu;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKHUM YPaBHEHUSM
(Macchbl, 00b€Ma, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMH 0 H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OHOT'O U3 UCXOHBIX BEIIECTB MM MPOILYKTOB PEAKLIUN);

c(hOpMHUPOBAaHHOCTh YMEHHI BJIAJIETh CHCTEMOW 3HAHHMI 00 OCHOBHBIX METOaX HAy4YHOT'O
MO3HAHUS, HCIONB3YeMbIX B XHMMHU TpPU HU3YYEHHM BEUIECTB U XHWMHYECKUX SBICHHM
(mabnroneHue, U3MEpEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHAYECKHUE 3HAHUS [Tl IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IATh MpaBUjia MOJIH30BAHUS XUMHUYECKOW MOCYI0N U
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAKXKE IpaBUiIa OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIaA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBHIMOJHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHUs OpraHUYECKUX BELIECTB MPH HarpeBaHUU, MOJyYEHUE ITHIIEHA U HU3Y4YCHHE €ro
CBOWMCTB, KA4ECTBEHHbIE pEAKLHUHU OPraHUYECKUX BEILIECTB, JEHATypauus OEIKOB IpH
HarpeBaHuH, [[BETHbIE PEaKI[MU OEJIKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKHU OE30MaCHOCTU
Ipu OOpallleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEACTABIATh PE3YIbTaThl



XUMHYECKOI0 JKCIIEPUMEHTa B (OpMe 3aliCH YPaBHCHHH COOTBETCTBYIONIMX PEAKIMA U
(hopMyITUpOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMECHHHA KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO WH(OPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHMH COONIOAAaTh IPaBHJIAa JKOJOTHYECKH I1e]1eco00pa3Horo
MOBEJICHUST B OBITY W TPYMOBOHW JEATEIILHOCTH B IEJISIX COXPAaHEHUS CBOECTO 3JI0POBbS U
OKpY Karolled MPUPOJHON Cpeibl, OCO3HABATh OIMACHOCTh BO3JICHCTBUS HA KHBBIC OPTaHU3MbI
OINpENCNEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAass cMbicha mokasarens [IJIK, moscHaTh Ha
npuMepax crmocoObl YMEHBIICHHs] U MPEIOTBPAIICHHs] UX BPEAHOIO BO3JEHCTBUS Ha OPraHU3M
YeJI0BEKa,

Ui O0y4aroluXcs C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbS: YMEHHE HPUMEHSTH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB H XUMHUYCCKUX SBJICHHIA,

JUIS  CIENBIX W CIHA0OBHIANIMX OOYYalONIMXCS: YMEHHE HCIONIb30BaTh peibedHO-
TOYCUHYIO cUcTeMy oOo3HaueHuid JI. bpains ams 3anucu Xxumudeckux Gopmyi.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmiass W HeopraHuyeckas XUMHS»
OTpaXaroT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOW COCTABIIIONICH ©CTECTBCHHO-
HAayYyHOM KapTHHBI MHpA, POIU XUMHUHU B MO3HAHUU SIBICHUU NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUSI W KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHrs TPaKTHYeCKUX 3adad M OKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0POBBIO U TIPUPOIHON CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
MOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBI OO0BEM, BAIEHTHOCTh, OSJEKTPOOTPUIIATEIILHOCTD, CTEICHBb
OKHCIIEHUS, XHMHUYECKas CBs3b (KOBaJIEHTHAs, WOHHAas, MeETAUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  pemérka, THUIBI XUMHUYECKHUX  pEakluid, pacTBOp, DJIEKTPOJIHTHI,
HE3JIEKTPOJUTHI, JJIEKTPOIUTHYECKAsE JUCCOLUALMS, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKOM  peakluu, XHMHUYECKOE pABHOBECHE); TEOPUHM W  3aKOHBI  (TEOpHs
JJIEKTPOJIUTUYECKON Juccouranuu, nepuoanyeckud 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpPAHEHUs W TPEBPAIICHUS SHEPTHH MPH XUMUYCCKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUs NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJIICHH,
(hakToIornuecKue CBEJACHHUS O CBOMCTBAX, COCTAaBE, MOTYYCHUH M OE30MAaCHOM HCIIOIb30BAHUU
BAYKHEHIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUECKON JAESITETbHOCTH YEJIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKK MMOHSATHH, YCTaHABINBATH
UX B3aUMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHATUS MPHU OMMCAHUU HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLCHHUI;

chOpMUPOBAHHOCTh YMEHUN HCIONb30BaTh XMMHUUYECKYI0 CHUMBOJHKY JJIi COCTaBJICHHUS
(dbopMyn BeEHIECTB W ypaBHEHUH XMMHYECKHX PEaKIHil, CHUCTEMATHUUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHMaNbHBIC Ha3BaHUS OTICIBHBIX HEOPTaHMUSCKUX BEUICCTB (yrapHbi ras,
YIJIEKHUCIBIM ra3, aMMHUaK, rall€Has W3BECTb, HEralméHas W3BECTb, NUTHEBAs COAA, MHUPUT U

JpYTHE);



c(hOpMUPOBAHHOCTh YMEHUH OIPEENsATh BaJICHTHOCTb U CTEIIEHb OKUCICHUS XUMHUYECKUX
HJIEMEHTOB B COCAMHEHUSIX PA3JINYHOrO COCTaBa, BUJ XMMHUUYECKON CBSI3U (KOBAJICHTHAs!, HOHHAS,
MeTaJlJIN4ecKasi, BOJIOPO/IHAsA) B COCJUHEHMSIX, THUI KPUCTALIIMYECKON PEIETKH KOHKPETHOTO
BelIeCTBA (aTOMHAas, MOJIEKYJApHas, MOHHAas, METAJJIMYecKas), XapaKTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMUECKUX COEIMHEHMUIA;

c(OpMHPOBAHHOCTh YMEHHH YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPTAHUYECKUX BEIIECTB
0 UX COCTaBY K OMpeAeTEHHOMY KIIacCy/TpyIIe coelMHEeHUN (IIPOCThie BEUIecTBa — METAIUIbI U
HEMETaJIIbl, OKCUJIbI, OCHOBAHHSI, KHCIIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHMH pacKpbIBaThb CMBICI mepuonudeckoro 3akonHa JI. M.
MengeneeBa U JEMOHCTPUPOBATb €r0  CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTHYECKYIO (PYHKIIUY;

chOpMUPOBAHHOCTb yYMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XMMHYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoanueckoii cucreMbl XuMuyeckux 3iaemenToB /1. 1.
MeHeneeBa, HCMONB3YSl TMOHATHUS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHH Mo mepuoaaM M rpymmnam [lepuoanueckoit cucreMbl XUMHUECKUX 31eMeHToB [, U.
Menneneena;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOWMCTBA HEOPraHMYECKHX BEIIECTB pa3JIMYHbIX KJIacCOB, MOATBEP)KIaTh CYLIECTBOBaHHE
TEHETUYECKOW CBSI3M MEXIY HEOpPraHMYeCKMMH BEIIECTBAMHM C TIOMOIIBIO YpaBHEHH
COOTBETCTBYIOUINX XUMHUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIUPOBATh XMMUYECKUE PEAKIHH IO PA3TUYHBIM
npu3HaKaM (YUCIy W COCTaBY pEardpyrolIux BEIIECTB, TEMIoBoMy J(h(]eKxTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPABHEHMS PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpaméHHbIC YpaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTHIBAsl YCIOBHSA, IPU KOTOPBIX TH
peaKIy UIYT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIONINE KadeCTBECHHBII
COCTaB pA3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pACIO3HABAaTh OINBITHBIM IYTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHWMYECKHUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii HoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOr0 OalaHca 3TUX peaKlInii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW pEeaKkuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeHero Bo3aelcTBus (npuHuui Jle [larense);

chOpPMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XHUMUYECKHE IMPOLECCHI, JIeKallue B
OCHOBE MPOMBIIIJICHHOTO TTOTYYEHUSI CEPHON KUCIIOTHI, aMMHaKa, a TaKkke ¢(h)OpMUPOBAHHOCTD
MpeICTaBlICHU 00 OOIIMX HAyYHBIX MPUHIIMIIAX M KOJOTMYECKUX MpoOJieMaX XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHHUS C MCIOIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Jsl BELIeCTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHWHW Tra3oB MPU XMUMHUYECKUX
peaknuax, Macchl BellecTBAa UM 00bEMa ra3oB MO0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEILIECTB, IIPEBPAILICHNS U COXPAHEHUS DHEPTUH;



c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUjia MOJTH30BAHUS XUMHUYECKOW MOCYI0N U
1a00paTopHBIM 000pPYIOBAaHKEM, a TAK)KE MpaBUiIa OOpaIleHHsI C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBIMOJHATE XUMHUECKUH SKCIEPUMEHT
(pa3inoxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTalu3aTopa, OIpPENENIEHUE Cpelibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOI'0 MHINKATOPA, BIUSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOM peakIUH, PeaklMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIUH Ha
cynb(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATBHBIX
3ajay no Temam «Metamubl» M «HemeTtamuib») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0e301acHOCTH MPH OOPAILEHUH C BEIIECTBAMU U JaOOPaTOPHBIM 000pYA0BaHUEM, IIPECTABIISTD
pe3yibTaThl XMMHUYECKOr0 3KCIIepUMEHTa B (OpME 3almUCH ypPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJINpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(opMaImio,
MOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpeACTBa MaccOBOM KOMMYHHMKauuu, VHTepHeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBHJAa HKOJOTMYECKH LEIeco00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH [EATETHHOCTH B IENSAX COXPAaHEHHS CBOETO 3JI0POBBSI U
OKpY>Karollel MPUPOJHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSA Ha KMBBIC OPTaHU3MbI
OIpeNeNIEHHBIX BEIIECTB, MOHUMAs cMbIci mokazarens [1IK, moscHaATh Ha mpuMepax crocoObl
YMEHBIIEHUS U MPeIOTBPAILCHHUS X BPEIHOT0 BO3ACHCTBUS Ha OpPraHU3M YeJIOBEKa;

JUTsE OOyYaloUIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

JUISL  CICNBIX M CIA0OBWISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pPelbeHO-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpaiins muis 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm Konrpoasbnsie | IIpakTnueckue
NporpamMmsI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. TeopeTudeckue OCHOBBI OPraHNYeCKOil XUMMHU
[Ipeamer opranudeckoit xumuu. Teopust
11 CTPOECHHS OPTaHMUYECKUX COSUHEHHH A. 3
M. bytneposa
HUroro no pazneny 3
Pa3nen 2. YriieBoaopoabl
2.1 [IpenensHbIE YTIEBOIOPOIBI — ATKAHBI 2
59 HenpenenbHble yIiaeBOAOPOIbL: AIKEHBL, 6 1
' aJIKaIMCHBI, aTKUHBI
2.3 ApoMaTH4ecKue yriieBOAOPOIbI 2
24 [IpuponHbie HICTOYHUKH YITIEBOJOPOAOB U 3 1
' ux nepepaborka
Uroro mo pazneny 13
Paznea 3. Kuciopoacoaep:kamnye opranuieckie coeJuHeHUsI
3.1 Criuprsl. DeHon 3
3.9 Anpnerunbsl. KapOOHOBBIE KHCIIOTHI. 7 1
' CnoskHbIe 3QUpHI
3.3 VrieBoasl 3 1
Uroro no pazueny 13
Pazgen 4. A3oTcoaepskaniye opraHu4ecKue coeJnHeHNs
41 AMUHBI. AMUHOKUCIIOTHI. benkn 3




Hrtoro no pazneny

Pa3nen 5. BeicokoMoJIeKy IsIpHBIE COeIMHEHUS

51 ITnactmaccsl. Kayayku. Bonokna 2
HWtoro o paszneny 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34




11 KIIACC

KoJsmmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3ae/ioB U TeM (uudposbie)
Ne n/mm Kourpoabubie | IlpakTudeckue
NMpPorpaMmael Bcero o0pa3oBaTeJbHbIE
padoThl padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0OCHOBBLI XUMUH
Crpoenue atomoB. [lepnonnueckuii 3aKoH
11 u Ilepuoauyeckast cucteMa XUMHYECKUX 3
anemenToB JI. 1. Menneneera
19 Crpoenue BemecTsa. MHOroo0Opasue 4
' BEIIECTB
13 XVMHYECKHE PEAKIINH 6 1 1
Wroro mo pazneny 13
Pa3nen 2. Heopranuyeckasi Xumus
21 Mertannbt 1
2.2 Hemerambr 1 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 9
' BEIIECTB
Wroro no pazneny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XUMUSI ¥ )KU3HB 4
Hrtoro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 2 3




ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB JJ1eKTPOHHBbIE
Ne undpoBbie
i Tema ypoka Beero e L I —
padoThI padoTsI pecypes:
1 IIpeamer opranuyeckoil xumuu, eé 1
BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHHE
5 Teopust cTpoeHuUst OPraHMYECKUX COCIMHECHUH 1
A. M. BytnepoBa, € 0OCHOBHBIE TIOJIOKCHHS
[pencrasnenue o Ki1accupuKauu
3 opraHnyeckux BemecTB. HomeHkmarypa 1
(cucTemaTHueckast) ¥ TPUBUAIbHBIC HA3BAHUS
OpPraHWYeCKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH P
5 MertaH 1 3TaH — npocTenme 1
MPE/ICTABUTENN AKAHOB
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTHIIEH U TPONIIIEH — IPOCTEHIINe 1
MIPEICTABUTEIH aJTKEHOB
8 [pakrudeckas padora Ne 1. «[TomyueHue 1 1
STHIJICHA U U3YYEHUE eT0 CBOMCTBY
Anxanuensl. Byraguen-1,3 u
9 meTminoyTaaueH-1,3. [Monyuenue 1
CHHTETUIECKOTO KaydyKa U PE3HHBI
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTHYECKUH psAll. ALETUICH — 1

MPOCTEUIINI MTPEACTaBUTENb ATIKUHOB




Brruncnenus mo YpPaBHCHUIO XUMHYECKON

11
peakuuu

12 ApeHbl: 6eH3011 U TOIyol. TOKCHYHOCTD
apeHoB

13 I'enernaeckas CBA3b YIIeBOIOPOJIOB,
INpUHAUIEKALINX K Pa3IMYHBIM Klaccam
[IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB:

14 NPUPOIHBIHN ra3 U MOMyTHbIE HeTSAHBIE ra3bl,
He(pTh U MPOIYKTHI €€ TIepepadOTKH
[IpupoaHble HCTOUHUKH YTJIEBOIOPOIOB!

15 NPUPOIHBIHN ra3 U MOMyTHBIC HeTIHBIE ra3bl,
He(Th U IPOAYKTHI €€ TepepaboTKu

16 KonTponsuas padota mo pazaeny
«YTIeBOZOPOIBI»

17 [IpenenbHble OMHOATOMHBIE CIUPTHI: METAHOI
1 3TaHoN. BogopoaHas cBsi3b

18 MHOroaToMHbI€ CIAPTHI: STHICHIJIUKOIb U
TIIUICPHH

19 DeHOI: CTPOCHHUE MOJIEKYJIbI, (PU3UYECKUE U
XMMHYECKUE CBOWCTBA, IPUMEHEHHE

20 Anpaerunsl: GpopMabAETU U alleTalIbAEI U],
AneToH

21 OnHOOCHOBHBIE ITpeiebHbIE KapOOHOBBIE
KUCIIOTHI: MypaBbHHAsl U YKCYCHAs

29 [Ipaktuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23 CreapuHOBasi U OJIEMHOBAs KHCIOTHI, KaK
MIPEACTaBUTENH BBICHINX KAPOOHOBBIX KUCIOT

24 Mpl1a KaK CONY BBICIIMX KapOOHOBBIX

KHCIIOT, UX MOIOIICE JICHCTBHUE




CroxHblie 23QUpPBI KaK IPOU3BO/IHBIC
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX

3¢hupoB

26 JKupsr: ruaponus, npuMeHeHue,
Ouosornyeckas poib XKUPOB

YrineBonsl: cocTaB, KiaccupuKaIus.
27 Baxwuelive npeacTaBUTENN: TII0K03a,
(hpykrosa, caxaposza

Kpaxman u nemtono3a Kak MpapoIHbIe
MOJIUMEPHI

28

KonTtponbHas pabota 1o pasaeny
29 «Kucnopoiconepskaline opraHnIeckue
COCTMHEHHSD)

30 AMWHBI: METHIIAMWAH Y aHWJINH

AMUHOKHCIOTBI KaK aM(OTepHbIE
31 OpraHUYeCKUe COCIUHEHUS, UX
ouosornyeckoe 3uauenue. [lenTuasl

32 benku kak npupoaHsIe

BBICOKOMOJICKYJISAAPHBIC COCANHCHU L

33 OCHOBHBIE ITOHATHS XHMUU
BBICOKOMOJICKYJISAPHBIX COG,Z[I/IHGHI/II\/'I

OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCITMHEHUI.

HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoianuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThl

IIpakTHuyeckue
padoThl

DJIeKTPOHHbIE
nudpoBbIie
o0pa3oBaTebHbIE

pecypcsl

XHUMUYECKUH 3MeMEHT. ATOM. DJEeKTpOHHas
KOH(UTYpaIns aTOMOB

Ilepuoauyeckuii 3axon u [lepuonnueckas
CHCTeMa XUMHUYECKUX deMeHToB [I. 1.
MenpeneeBa, uX CBsI3b C COBPEMEHHOM
TeopHuel CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MCHECHHS CBOWCTB
XUMUYECKUX JIEMEHTOB U UX COCTUHEHUN MO
rpymmaM v nepuojgam. 3HaueHue
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux snemeHToB J[.1. MeHeneena B
Pa3BUTHH HAYKH

CtpoeHue BeliecTBa. XUMUYECKasl CBS3h, €€
BUAbI; MCXaHU3MbI O6pa3OBaHI/ISI KOBaJICHTHOM
cBs3u. BonmopoaHas cBs3b

BaneHTHOCTH. DIEKTPOOTPUIIATETHHOCTb.
Cremnennb okucieHus. BemiectBa
MOJIEKYJISIPHOT'0 ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI

ITonsiTue o qucnepcHbIX cucteMax. MicTuHHbBIE
Y KOJJIOMJIHBIE pacTBOPBI. MaccoBas 1o
BEILIECTBAa B paCTBOPE

Knaccudukaius 1 HOMEHKIIATypa
HEOpraHM4ecKux coeMHeHu. ['eHeTnueckas
CBSI3b HEOPIaHUYECKUX BEILLIECTB, PA3IUUHBIX
KJIAaCCOB




Knaccudpukanys XuMU4eCKHX peakuui B
HEOPraHU4ECKON U OPraHU4YECKOW XUMUU.
3aKOH COXpaHEHHs MACChl BEHIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS SHEPTUH IIPU
XUMHYECKUX PEAKIIHIX

CxopocTts peakiuu. OOpaTUMBbIE PEAKIIHH.
XHMHYECKOE paBHOBECHE

10

IIpakTrueckas padora Ne 1. «Bnusaue
pa3uYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKiium»

11

OnexTponuTHyeckas quccoruanys. [loasarue o
BOJOPOJHOM Toka3areine (pPH) pactBopa.
Peaxmuu nonnoro oomena. [ mupomnmns
OpraHNYeCcKHUX U HEOPraHUYECKHUX BEIECTB

12

OKHCIHTENPHO-BOCCTAHOBUTENEHBIE PEaKIIHH.
[onsiTHe 00 AMEKTPONU3E PACIIIABOB U
pacTBOPOB coJieit

13

KontponbeHas pabota 1o pasaeny
«TeopeTHUECKHEe OCHOBBI X MU

14

Merannebl, ux nonoxxenue B [lepuonnueckoit
CHUCTeME XUMHYECKUX 31eMentoB /1. .
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
atoMoB. O0mmue puU3nYECKre CBOWCTBA
METaJJIOB

15

CrnaBel METAIJIOB. DIEKTPOXUMIYECKUH P
HaNPsDKEHUH METaIOB

16

XHUMHYECKHE CBOMCTBA BaKHEUIIINX METAJIJIOB
(maTpuii, Kaui, KaabI[Ui, MATHAN,
AJIOMUHAN) ¥ UIX COCTMHECHUH

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU N




18

XnUMHUYecKHe CBOMCTBA IIMHKA, JKejie3a B UX
COCIMHEHUN

19

[Ipaktuueckas pabora Ne 2. "Pemenue
9KCIEPUMEHTAIIBHBIX 3a71a4 110 TeMe
«Meramiasi»"

20

Hemerannel, ux nonoxenue B [lepuoanueckoi
CcHCTEeME XUMHYECKUX deMeHToB 1. W.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nyecKre CBOMCTBAa HEMETAJITIOB.
AnoTporvs HeMeTauioB (Ha IpuMepe
KHCIIOpOaa, cephl, hocdopa U yriepona)

22

XUMHUYECKHUE CBOICTBA rajlor€HOB, CEPhI U UX
COCIMHEHU N

23

XuMHYecKrne CBOWCTBA a30Ta, pocodpa U ux
COCIMHEHUN

24

XuMH4eCcKre CBOMCTBA yriaepoaa, KPeMHUS U
AX COeTUHEHUI

25

IIpumeHenne BaxXKHEHITUX HEMETAIIJIOB U UX
COCIMHEHU N

26

O0001IeHNEe U CHCTEMATH3ALKS 3HAHUH 110
teme «Hemeramnel». Berancnenus mo
YPaBHEHUSAM XUMHUYECKUX PEaKIuil U
TEPMOXUMHUYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenne
3KCIIEpPUMEHTAIBHBIX 33724 M0 TeMe
"Hemertamnsr"»

28

KonTtponsHas padota mo TemaM «MeTalisDy |
«Hemeranmb»

29

HeOpFaHI/ILIGCKI/Ie " OPraHn4CeCKUC KUCIIOTHL.
HeOpFaHquCKHe 1 OPraHNn4Y€CKUC OCHOBAHUA




AmdoTepHbIe HEOPraHUYECKHE U
opranuueckue coenuHeHus. ['eneTnueckas

30 CBSI3b HEOPraHUYECKHX M OPraHuYeCKUX !
BEIIIECTB
Pons xuMuu B o0ecrieueHUH SKOIOTUYECKOM,

31 SHEPreTUYECKOM ¥ MUIIEBOM 0€30IMacHOCTH, 1
Pa3BUTHUH MEIUIIUHBI
IIpencraBnenus 00 00MUX HAYIHBIX

32 MPUHLMIAX TPOMBIIIIEHHOTO TTOTYYEeHUS 1
BAKHEUIIUX BEIIECTB

33 YenoBek B MUPE BEIIESCTB M MATEPHAIIOB

34 XuMUS ¥ 310POBbE UEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» Xumus, 10 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIHOHEPHOE
obuiectBo «M3narensctBo «IIpocBermenue»
* Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIIHOHEPHOE

OGH.ICCTBO «M31aTeabCcTBO «HpOCBCH_[eHI/Ie»

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
Xumus(6a30BbIl ypoBeHb ). Peann3arus o0pa3oBaHus: METOIMYECKOE MTOCOOUE TS YIUTENS
/ KaBepuna A. A., [Tuayruna I'.B.; mox pea.I'. B. ITuayrunoit. M. : ®I'BHY «UucTHTYT

cTpaTeruu pa3BuTHs oopasoBanus PAOy, 2022 81 c.:u.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/
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