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MNOACHUTEJIBHASA 3AIIMCKA

[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 pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COQO), mpexncraBineHHBIX B DenepalibHOM TOCYTapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B o00pa3zoBaTeNbHbIX opranumzauusx Poccuiickoii ®enepanuu, peanu3yommx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTHA
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 oOy4eHHUs, BOCIUTAHUS U PA3BUTHUS O0yUaIOIUXCS CPEICTBAMHU y4EeOHOro mpeamMeTa
«Xumust» s 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBUJIM KOHIENTYaJbHBIE TMOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTU IieNiei, coJep:KaHus, pe3yJbTaToB OOY4YEeHUS U
TpeOOBaHMl 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, TPHUCYIIMX IEJOCTHOM CHCTEME XHUMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHUS MHPOBO33PEHHSI M OOLICH KyIbTYpbI
YelioBeKa, a TaKKEe DSKOJOTMYeCKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
NpUPOAHOI cpene. Peannsyercs xuMudeckoe oOpa3zoBaHrue 00YYaIOLIMXCS 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 XKM3HU OOIIECTBA, a TAKXKE ¢ YIETOM OOMIMX
Lene ¥ NPUHLIKIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBbl CPEAHEr0 OOIIEero
obpazoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0coOyI0 pOjib B COBPEMEHHOMN
LIMBWIN3ALMY, B CO3JJaHUU HOBOW 0a3pl MaTepHajJbHOW KylIbTypbl. OHa BHOCHT CBOM BKIJAJ 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 OKPYXKAIOMIEr0 MHpa, OCO3HAHUS B3aWMOCBSI3U
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
KU3HU Kakaoro wieHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTellbHas, KaKk HayKa
BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelleHUe INI00aJbHBIX MPOOJIEeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOM, HJHEPreTHYEcKOi, MHUIIEeBOM, SKOJIOrHYeckoil Oe3omacHOCTH U
OXPaHbI 37J0POBbSL.

B coorBercTBUM ¢ OOmMMH LENSIMHA W NPUHLMIIAMH CpEIHEro oO0Iero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOyYaromMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKHX OPHEHTHUPOB, YCIENIIHOTO BKIIOYEHHUS B JKH3Hb COIMYMa,
MPOJOIKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBngomuMy npeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
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SBIISIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHU 110 HEOPraHUYECKON XUMUH (C BKIIOYEHHUEM
3HaHUH U3 0o0IIel XMMHUHU) M opraHudeckoil xumun. GopMupoBaHUEe TAHHOH CHCTEMBI 3HaHUH
IpU HM3Yy4EHUU MpenMera oOecledrBaeT BO3MOXKHOCTb PAacCMOTPEHMsI BCEro MHOI000pasus
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 Mmarepuajga U OOYCJIOBJIEHAa HMCTOPHMYECKM OOOCHOBAHHBIM PAa3BUTHEM 3HAHUHA Ha
OIpEeNENEHHBIX TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHWYECKUX COEAVHEHMH, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKHX W 3JIEKTPOHHBIX NPEJICTABICHUM O CTPOSHUM BEIIECTB.
Ceenenus 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OMOJIOrMYECKH aKTUBHBIX COEIUMHEHUH. B Kypce opraHuueckoidl XMMUU TMOIYy4arOT
pa3zBuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUsS MEPBOHAUYAIHHBIC
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
M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMS TEOPETHUECKUH Marepual u
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHUsS» 00ydarolIUMCsl TPEIOCTABISAETCSI BO3MOKHOCTh OCO3HATh
3Ha4eHHE MEePUOAMYECKOr0 3aKOHa € OOIIETeOPeTHMYECKMX M METOJ0JOTMYECKUX IO3UIHiA,
riIy0Xe MOHSATh HCTOPHMYECKOE H3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmaromiei a0
OOBSACHSIONICH U MPOTrHOZUPYIOIICH.

Enunas cucrteMa 3HaHMN O BOKHEHIIMX BEILIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, A TAK)KE 0 XMMHUUECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUS
nononHsiercs B kypcax 10 wm 11 KiaccoB »ieMEHTaMM  COJACpKaHMS, HWMEIOIIUMHU
KYJIBTYpPOJIOTHUECKUI ¥ TPHUKIAJHON Xapakrep. ODTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMHM HAayKaMH, DAacKpbIBalOT €€ poJib B II03HABATEIBHOU M
MIPaKTUYECKON JESATENbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaKEHHUS K IpOLECCY
TBOpPYECTBA B 00JACTU TEOPHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, TTOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(OpMAIMIO U MPUMEHATHh €€ /sl NONOJHEHUS 3HAHUU, pelIeHUs
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepkanue
yueOHoro npeamera «XUMHUs» JAHHOTO YPOBHS M3YYEHHUsI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHUYECKON OCHOBBI JAJIsl MOHMMaHMs (UIOCO(CKUX UAEH, TAKUX KaK:
MaTepHaJIbHOE €IMHCTBO HEOPIaHUYECKOIO U OPTaHUYECKOrO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, [TI03HABAEMOCTb IIPUPOAHBIX SIBICHUN ITyTEM SKCIIEPUMEHTA
W peleHHs] NPOTHBOPEYMH MEXKITy 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 3agad BOCHHMTaHUS, Pa3BUTHUS U COLMAIM3ALMU  O0YYarOLIUXCS
MPUHATHIE MPOrpaMMOM IO XUMHH TOAXOAbl K OIpPENEICHHUIO COACpX aHUS U IMOCTPOCHHUS
npeaMera MpeaycMaTpuBaioT (JOpMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX ICHCTBUI, MMEIOIINUX
0a30BO€ 3HAYEHHE VIS PA3INYHBIX BUJOB JICATEIBHOCTH: pEIIeHUs Mpo0iIeM, IIOUCKa, aHaIu3a U
0o0paboTku wuH(poOpManMM, HEOOXOAMMBIX JUIS NPUOOPETEHHsS] ONbITa MPAKTHYECKOH U
HCCIIEI0BATEIbCKOMN NEATENbHOCTH, 3aHMMAIOIEH Ba)KHOE MECTO B ITO3HAHUHU XUMUU.
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B npakrtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHUs, MpPHU  ONPEACICHUM  COAEp)KaTeNbHOU
XapaKTepUCTUKHU LeJed H3ydeHHs] IpeAMeTa HalpaBiICHUEM I[EPBOCTENCHHOW 3HAYMMOCTH
TPAJUIIMOHHO TpH3HAETCs (OPMHUPOBAHHWE OCHOB XHMHMYECKOW HAyKd Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUECKOH IesITeIbHOCTH 4YeJIOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOUYECKOW TOYKM 3pEHUS TaKOM MOAXOI K
OIpPEIETICHUIO TIeJIel U3YUeHUs IPeIMeTa SBIISETCS BIIOJIHE OMPABIaHHBIM.

CornacHO JTaHHOW TOYKE 3pEHMs TJABHBIMM LEJISAMU HU3y4EHMs IpeaMmeTra «XHUMHsD» Ha
6azoBoM ypoBHe (10 —11 ki1.) sSBASIOTCS:

e (OpMHUpPOBAHHUE CHCTEMbl XHUMHYECKHX 3HAHMM Kak BaKHEWINEW COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHPa, B OCHOBE KOTOPOM JIeXKaT KIIHOYEBBIC MOHATHUS,
dbyHIaMeHTalbHbIe 3aKOHBl MU TEOPUHM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHME CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN MX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmHpoBaHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHHS BELIECTB U
XUMHUYECKUX PEaKInii, HEOOXOAUMBIX Ui MPUOOPETEHUSI YMEHU OPHUEHTUPOBATHCS B
MUpE BEIIECTB M XUMHUYECKUX SBIICHHUH, UMEIOIINX MECTO B MPHUPOJIE, B MIPAKTHUECKON U
MOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHMH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOI'O OHKCIEPUMEHTa, COOIIOAEHUEM TMpaBWwil Oe30MacHOro
oOpalIeHus C BEIeCTBaMHU.

Hapsany c atumMm, copepkaTelibHas XapaKTepUCTUKA LeJed U 3a/1a4 W3Y4YeHUs MpeaMeTa B
MporpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU
B cHCTeMe cpeaHero ooOmiero obpa3oBanusi. CeromHs B MpENoJaBaHUU XUMHUHU B OOJNbIIEH
CTENIEHU OTHAETCsl MPEANOYTEHHE MPAKTUUYEeCKOW KOMIIOHEHTE COJep)KaHusi o0ydyeHwus,
OPHEHTHUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKA 00IIeo0pa3oBaTeIbHOW  OpraHM3aluH,
BJIQJICIOIETO He HAOOpPOM 3HaHUM, a (YHKIMOHAIBHONW T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMH aKTUBHOTO IOJIyYEHHs 3HAHUW U TPUMEHEHHUSI UX B PEATbHOM JKU3HU UIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBi3m c 9TUM TpH U3ydeHWH NpeaMeTa «XUMUS» JIOMHUHHUPYIOIIEe 3HAUYCHUE
MpUOOPETAIOT TaKKE LeNIU U 3a]auH, KaK:

ajantanuss  OoOydaloIIUMXcsl K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpAa,
(¢bopMHpOBaHUE HWHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO,
COTPYAHHYECTBY, CAMOCTOATEIbHOMY TPUHATHUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMHU M MX IIPUMEHEHUEM;

¢bopmupoBaHre y o0OyYaromMXCs KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUTS Pa3IMYHBIX BHJOB JCATEILHOCTHU: PEIICHUS MPOOIIeM,
Moucka, aHanm3a M 00paboTku uHPOpPMAIMU, HEOOXOAMMBIX Ui MPUOOPETEHHS OIbITa
NEeSITEIbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JIJS OLEHKHU C
MO3ULIMNA HKOJIOTMUECKON O€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XMMUYECKUX IPOLIECCOB
Ha OpraHu3M YeJIOBeKa U IPUPOIHYIO Cpeay;

pa3BUTHE MMO3HABATENIbHBIX MHTEPECOB, MHTEIICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00yYJarOIIMXCsl: CIMOCOOHOCTH CaMOCTOSITEIbHO TMPHUOOpPETaTh HOBBIE 3HAHHWS 10 XHMHUH B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTMH ISl TIOMCKA U aHaIu3a yueOHON UM HAay4YHO-TIONYJISIpHONW HH(POPMAIIMU XUMUYECKOTO
COJIEpKaAHUS;
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(hopMHpOBaHUE U Pa3BUTHE y OOYUAIOIIUXCS ACCOLIMATUBHOIO U JIOTHYECKOTIO MBIIIICHHS,
HaAOIIOAAaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IUTAHUPOBAHUU U NPOBEJACHUN XUMHUYECKOT0 SIKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYaromMxcsi YOSKIEHHOCTH B T'yMaHMCTHYECKOH HaIlpaBlICHHOCTH
XUMHH, €€ BaXHOM poJAM B  pEHIEHUH TINIOOAIbHBIX  MPOOJEM  palMOHAIBHOIO
MIPUPOIONOIH30BAHUS, TIONMOJHEHUS SHEPTeTUYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOr0 OTHOIIEHHUS K IpPHUPOJE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHHS OMbITA MCIIOIB30BAHUS MOTYYCHHBIX 3HAHUH JUTS IPUHSTHS
I'PaMOTHBIX PEIIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

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

OO1m1ee 4uCiio 4acoB, OTBEAEHHBIX AJIS M3YYEHUS XMMHUHU, HAa 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 xmacce — 34 waca (1 wac B Hememo), B 11
kiacce — 34 vaca (1 gac B Henenio).
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COJEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHU4eCKOM XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTUE M 3HAUECHUE B IMOJyYEHUU
HOBBIX BEIIECTB U MaTepHaioB. Teopus CTpOEHUsI OpraHuueckux coeauHennii A. M. byrneposa,
e€ ocHOBHbIe NOJOXKeHUsA. CTpPyKTypHble (OPMYJBI OpPraHMYeCKUX BellecTB. [ omororus,
n3omepus. XuMu4ecKasi CBsI3b B OpraHUUECKUX COEUHEHUSAX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccuduKkaluy — opraHMyeckux  BemiecTB.  HomeHkmatypa
OpPraHMYECKUX COCIUHEHHMH (CHCTeMaThdecKas) W TPHUBHAJIBHBIC HA3BaHUS BAKHEHIIHMX
IIpeJCTaBUTENEH KJIaCCOB OPraHUYECKUX BEIECTB.

OKCcrepuMEHTANIbHbIE METO/bl U3YUYEHHUs BELIECTB U MX MPEBpAILEHUIN: O3HAKOMJIEHHE C
oOpasliaMi OpraHMYecKMX BEIIECTB M MaTepualaMM Ha UX OCHOBE, MOJCIUPOBAHHUE MOJEKYI
OpPraHUYECKUX BEUIECTB, HAOJIOJEHUE U ONHMCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB IO
MIPEBpAILEHUIO OPraHUYECKUX BEILECTB IIPH HAarpeBaHUH (TUIaBJICHUE, O0YTIIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKMH psax. MeraH M 3TaH — MpocTedIIne
IIPEJCTaBUTENIN QJIKAHOB: (PU3MUECKME M XUMHUYECKHE CBOMCTBA (peakluM 3aMelIeHus |
TOpPEHMS), HAX0KJIEHUE B IPUPOJIE, ITOJIyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMUYECKUH psA. DTUIIEH U MPONUIEH — MpOoCTelIne
MPEICTaBUTENIN aJKEHOB: (U3NYECKUE W XUMHUYECKHE CBOWCTBA (PEaKUHWU TUIAPUPOBAHMSA,
raJlor€HUPOBAHUS, THIPATAIIMH, OKHCICHHS U TIOJIMMEPU3alluN ), TOTydeHUe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIHE XMUMHUYECKUC
cBOMcCTBa (peakuus nonuMepusanun). [loaydeHne CHHTETHUECKOr o KayuyKa U pe3UHBL.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psa. ALETHIEH —
MIPOCTEHIINI MPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUEe U XMMHUYECKHE CBOICTBA
(peaxkuuy ruipupoBaHus, raloreHUPOBaHUs, TUAPATALUU, TOPEHNUS), TOJTyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHHe, (PHU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
raJIoOTeHUPOBAaHUST M HUTPOBaHUS), MOJNy4eHHE U INpUMeHeHue. Tonyon: cocmas, cmpoenue,
QusuuecKue u Xumuyeckue ceolUCmea (peakyuu 2ai02eHuUpoOsanus U HUMpO8aHus,), noaydeHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBsI3b MEXIy YIJIEBOJIOpPOJAMH,
MPUHAJIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[IpuponHble UCTOUHUKHU YriaeBoaopoAoB. [IpupoaHblii Ta3 ¥ MonyTHbIE HE(TAHBIC ra3bl.
Hedpte u e€ mnpoucxoxnaenue. CrnocoObl mnepepabOTKM HEPTH: TNEPEeroHka, KpPEeKUHT
(TepMuUeCcKUid, KaTaTUTHYECKHit), muponu3. [IponykTsl mepepaboTku He(TH, UX MPUMEHEHHE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOyKTHI €ro NepepadboTKu.

OKCIepUMEHTAIIBHBIE METO/Jbl U3YUEHHUs BEILIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHUE C
oOpaslamu njaactMacc, KaydyKoB M pe3uHsl, komiekuuu «Hedgtb» u «Yromnb», MonenupoBaHue
MOJIEKYJ YTJIE€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEACHHUE IPAKTUYECKOH pPabOThI:
MOJIy4EeHUE 3TUJIEHA U U3y4YE€HHUE ero CBONUCTB.

Pacuérnsie 3anaun.
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Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOHOT'0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKIINH).

Kucnopoacoaepxammue opranuueckue coeAHHEHUs!

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpOeHHe, (U3NYECKUE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHue. BogopoaHbie cBs3u MeXAy MOJIeKyJaMHu cCOupToB. JlelicTBre MeTaHoNa U STaHOJIA
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOT0aTOMHBIE CcHHpTHI). [leiicTBue Ha opranu3M dYenoBeka. IlpuMeHeHue riaulepuHa U
STUJICHTJIUKOJSI.

@DeHoM: CTPOCHHE MOJEKYJbl, (pU3MYecKHe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denoma. [lpumenenue denona.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklMM OKUCIEHUS W BOCCTAHOBJICHHS, KAU€CTBEHHBIC PEAKIUH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHMe, (PU3NUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca KUCIIOT, PeaKIUs
sTepupUKalMM), TMOoNydyeHHue U mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
XKupsl. 'naponus xupos. [Ipumenenue xupoB. bruonoruueckas pois )KUpPOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapH: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom wmeau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuzna cepebpa(l), BoccraHoBieHHME, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHWE B MPUPOJE,
pUMeHeHHe, Ouomnoruueckas poib. PorocunTte3. PpyKTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemnonosa kak npupojnble noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bL.
dusnueckue 1 XMMUYECKUEe CBOMCTBA KpaxMaiia (THApOIu3, KaUeCTBEHHAs: PEaKLUs C HOJIOM).

DKCriepUMEHTANIbHbIE METO/bl W3YYEHHs BEIIEeCTB M MX IMPEeBPALICHUI: MpOBEIEHUE,
HaOJIIOIGHUE W ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadeCTBEHHBIC
peaKkmuyu OJHOATOMHBIX CIUPTOB (OKHCIAcHHME 3TaHoima okcuaoM wmemu(ll)), MHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcunua cepebpa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C WOJOM), MPOBEJICHUE TPAKTHUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenus 1o ypaBHEHMIO XUMHMYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOAHOI'0 BEIIECTBA WM MPOJAYKTAa peakUuWd IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJHOT'O U3 UCXOJHBIX BELIECTB WU MPOIYKTOB PEAKIINH).

AzoTcoaeprKalife opraHun4eckue COeAMHEHUS.

AMHMHOKHCIIOTBI Kak aMm(oOTepHble OpraHudeckue coenuHeHus. Dusnueckue U
XMMHYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpuMepe ThuiuHa). buonornyeckoe 3HayeHHE
aMHUHOKUCIOT. IlennTuabl.
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benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcIepUMEHTaJIbHBIE METO/AbI M3YYeHHs BEIIEeCTB W MX NPEBpAlleHHii: HaONoJeHuE U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3alH, CpelHsAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOJIMMEPU3aIns U TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MeXnpeaIMETHBIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TIOHSTHSA: SBICHHE, HAy4HbIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BEITMYMHBI U €ITUHUIIBI
UX U3MEPEHUSI.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTMYECKN aKTHBHBIE BelecTBa (OENKH, yrIIeBOABI, XKHUPHI, (PEPMEHTHI).

I'eorpacdusi: MuHepanbl, rOpHbIE IOPO/IbI, MTOJIE3HBIE NCKOMIAeMbIE, TOIINBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI XHMHH

XUMHYECKHI 31eMeHT. AToM. Slapo artoma, wH30TONBl. DJEKTPOHHAs 000J0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTanH, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB [0 OpOUTAISIM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHasi KOH(UTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKHMX 3ieMeHToB JI. U
MenpaeneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa U [lepmoguyeckoil CHUCTEMBI XMMHMUYECKHX
snementoB JI. M. MenjaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
110 FpyNIaM U nepuogam. 3HaueHUe IEPUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHMUYECKas CBS3b. BuIbl XMUMHYECKOW CBSI3M (KOBaJEHTHAs
HeMoJIIpHas M MOJsIpHasi, MOHHAs, MeTajulnyeckas). MexaHu3Mbel oOpa3oBaHMs KOBaJIEHTHOM
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XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
DNEeKTpOOTpULATENbHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATMOHBI M AHUOHBI.

BemecTBa MOJEKYISIPHOr0O U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeLIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonsitue o auciepcHBIX cucTeMax. VICTHHHBIE U KOJUTOWIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukamuss HeopraHmuecknx coequHEeHWH. HoMmeHkmaTypa HEOpraHWYeCKHX
BEILECTB. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, MPHUHAMNEKAIIUX K Pa3IUYHBIM
KJIaccaMm.

Xumnueckass peakuus. Kiaccupukanus XUMHUECKUX pEaKIMid B HEOPraHUYECKOH H
OpPraHMYeCKOM XMMHH. 3aKOH COXPaHEHUs MAcCChl BEIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
SHEPI'UM MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT PazNU4HbIX (akTopoB. OOpaTHMBbIE pEaKLUU.
Xumnueckoe paBHoOBecue. MDakTOphbl, BIMSIONIME HAa COCTOSHHME XHMHUYECKOTO PaBHOBECHSI.
ITpunnun Jlelllarense.

Dnexrponutudeckas aucconuanus. CuipHBIE W Cia0ble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaabHasi, HIEJI0YHAas.

OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEPUMEHTAIbHBIE METOJbl WM3yUEHHUs BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpALIUS
tabmmmn «llepuognyeckas cuctema xuMudeckux siemMeHTOB J[. M. MenpaeneeBa», u3ydeHue
MOJIeTIe KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHE U ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKeHHWE IEepPOKCHIa BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OTIpPEJICTICHUE CPEbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATBHOIO MHAMKATOPA, PEAKIUU
HOHHOTO OOMEHA), TPOBEACHHE MPAKTHYECKON paboThl «BrusHME pa3nudHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON PEaKiiumy.

PacuérHble 3amaun.

Pacuérel Mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIIOJIB30BAaHUEM MTOHATHUS «MAaccoBasi J10J1s1 BEILIECTBAY.

Heopranuueckasi xumust

Hemerannsl. Ilonoxenne HemeramwioB B Ilepuoguyeckoil cucremMe XUMHYECKUX
anementoB JI. M. MenxaeneeBa u OCOOGHHOCTH CTpoeHHs aToMoB. (DHU3WYECKHe CBOWMCTBA
HEMETAIIOB. AJUTOTPOIHsI HEMETAIIOB (Ha IpUMepe KUciIopoa, cepsl, pocdopa u yriaepona).

XWMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAIOB (TallOT€HOB, cepbl, a3o0ta, ¢docdopa,
yraepoja U KpeMHHUs) U UX COeTUHEHUM (OKCHUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCIMHCHHM ).

[IpumeHeHne BaKHEUIIMX HEMETAIUIOB U UX COCIMHEHUI.

Meraiubl. lonoxenne meraiuios B Ilepuoanueckoit cucteMe XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOUYEK aTOMOB MeTauioB. OOriue
¢usnueckue cBoiictBa mMeTauioB. CIlaBbl METAIIOB. DJIEKTPOXUMHUYECKUN PsIi HAMPSKSHUIMA
METaJlIOB.

XHUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpHl, Kajluid, KajablUd, MAarHuu,
ATIOMHUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue ciocoObl momydeHust MeTawioB. [I[puMeHeHe METAIIIOB B OBITY M TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB W HX IPEBpPALICHUI: H3y4YeHHE
KOJIeKIMA «MeTajutbl ¥ CIUIaBbI», OOpa3I[OB HEMETAJUIOB, PEIICHUE AKCIEPHUMEHTATHHBIX
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3ajjay, HaOMIOJEHHE M  ONMCaHUE JEMOHCTPAlMOHHBIX U  JIAOOpAaTOPHBIX  OIBITOB
(B3anMozielicTBUE THAPOKCUIA AITIOMUHUS C PACTBOPAMM KHCJIOT M LIEJIOYEN, KaueCTBEHHBIE
peaKkIuy Ha KaTHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuérel Maccel BemecTBa MM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce Win 00bEMY OJHOTO M3 y4acTBYIOIIMX B PEAKIMM BEIIECTB, pacd€Tbl Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOIYKTOB PEAKILIMH, €CIIM OJTHO U3 BEILECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponp xuMun B 006ecriedeHnu HKOIOrMUECKON, YHEPreTHYeCKOM 1 MUILEeBOi 0€301MacHOCTH,
pazBuTUM MeauluHbL. [loHATHE O Hay4YHBIX MeETOJaX ITO3HAHHUS BEIIECTB M XUMHYECKHX
peaKuuu.

IIpencraBnenus 00 oOMmMMX HayyHbIX MPUHLMIAX [POMBIIUIEHHOIO IOJy4EHUS
Ba)KHEHUILNX BEIIECTB.

UYenoBek B MHUpE BEHIECTB W MaTEPUATIOB: BAKHEHIIME CTPOMTEIBHBIE MaTEPHAIIBL,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMHKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUe U MUHEpaJIbHbIE Y 00pEHUs.

XUMHSA U 3[0pOBbE YEJIOBEKAa: IpaBUJIa HUCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTosB,
IpaBuiIa 6€30MacHOr0 MCIOIb30BaHMs IPENapaToB ObITOBOM XUMHM B TOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MpU MU3ydeHUU OOIIeH U HEOpraHMYeCKOW XMMHUU B
11 xacce ocymiecTBiseTCS Yepe3 UCMOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATUH, SIBISIFOIIMXCSA CUCTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: HAay4dHBIH (DakT, TUMOTe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTe3,  Kilaccuukanus,  NEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOZEIINPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usnka: MaTepus, dHEPrus, Macca, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOIl,
pPaIMoOaKTUBHOCTh, MOJICKYJIA, SHEPTeTHUECKUH YpOBEHb, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, PU3NUECKUE BETMUUHBI U €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepaiibl, TOpHbIE IOPO/bI, 10JIE3HBIE HCKOIIAEMbIE, TOILIMBO, PECYPCHI.

TexHonorus: XMMHMYECKasi  MPOMBIIIJIEHHOCTb, METaJIITyprus, IIPOU3BOJCTBO
CTPOMUTEIBHBIX MaTepHUaOB, CENNbCKOXO035CTBEHHOE IIPOU3BOJICTBO, nuuieBas
MPOMBIIIJICHHOCTh, (papManeBTUYeCKass MPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€PHAJIOB, 3JIEKTPOHHAS IPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITIPOIPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMsS K pe3yJbTaTaM OCBOCHHS OOYYaroITUMUCS
MporpamMM CpeJHEro o0miero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-meronnyeckoil OCHOBOM st pa3pabOTKU IJIAHUPYEMBIX Pe3ylIbTaTOB OCBOCHHUS
IIPOrpaMM CpeTHEro o0IIero 0Opa30BaHus SABJISETCSI CHCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B coorBeTcTBUU C CHCTEMHO-AEATEIBLHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUSI MpeaMeTa «XHUMHsS» Ha YPOBHE CpeAaHero oOmiero oOpa3oBaHUs
BBIICTICHBI CJIEIYIOIINE COCTABIISAIONINE:

OCO3HAHHME OOYYAIOIIUMHUCS POCCHHCKON TPa¥KTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIETIEHUIO;

HaJIMYUe MOTHBAIUU K O0yUYEHHIO;

IeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX
LIEHHOCTEH M UCTOPUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH JESTEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIUMHU LEJIOCTHOW CHCTEME XHUMHUYECKOro
o0pa3oBaHus;

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

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUSA MpeaMeTa «XHUMHUsD JOCTHTalOTCS B EIUHCTBE
yu4eOHOW Y BOCHUTATEIbHOW JEATEJIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKUMH,
COLIMOKYJBTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU M HUJ€alaMH POCCHICKOTo
IPaXXIaHCKOro OOIecTBa, MPHUHATHIMH B OOIIECTBE HOPMaMU W TMpaBUJIaMU TOBEJIECHUS,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTU 00YYarOIINXCsl.

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS IMpEeAMETa «XUMHUA» OTpaxaroT c(popMHUpPOBAHHOCTh
OMbITa TIO3HABATETFHOW M TIPAKTUYECKOM JEATEIHbHOCTH OOydYaloluXcs MO0 pealu3aluu
MIPUHSATHIX B OOIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpamaaHCcKOro BOCIUTAHMS .

OCO3HaHUS 00Y4arOIIMMUCA CBOUX KOHCTHUTYLHOHHBIX IIPaB U 00A3aHHOCTEH, yBaK€HUs K
3aKOHY U MPaBOMOPSIIKY;

NPEJCTABICHUS O COIMAIbHBIX HOpMax W MpaBHJIAX MEXJIWYHOCTHBIX OTHOIIEHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW AEATEIbHOCTU MPU CO3JIaHUHU YU4E€OHBIX MPOEKTOB,
peleHnr yaeOHbBIX U TTO3HABATEILHBIX 33]1a4, BBIMTOJTHCHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHUX
P aHAJIN3€ Pa3IMYHBIX BUI0B yUEOHOH 1eATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA !

LEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJEIUI0 OTEUYEeCTBEHHOM
XUMHH,

YB@)XEHHUS K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTHUECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHUS HAyKH €CTh Pe3yNbTaT MIUTEIbHBIX HaOIIOICHHUIA,
KpOTOTJIUBBIX SKCTIEPUMEHTAIILHBIX TTOUCKOB, TOCTOSIHHOTO TPY/Ja YYEHBIX U MTPAKTHKOB;
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UHTEpeca U TI03HABATEJIbHBIX MOTHBOB B IOJYyYEHHUM U TIOCIEIYIOIIEM aHaJIM3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MTOBEICHUS;

CIIOCOOHOCTH OILIGHHMBAaTh CHUTYallud, CBS3aHHBbIE C XHUMHUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEACHHE M TOCTYNKH CBOMX TOBAPHUIIEH C TMO3MUINI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHusi KyJbTypPbl 310POBb:

MOHMMAHUS IIEHHOCTEH 3I0poBOro M OezomacHOro obpasza >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOI0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIO/ICHUs TIpaBWJI OE30MacHOrO OOpalleHHsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JESITEIbHOCTH;

NMOHUMAaHUsI IT[EHHOCTH TPAaBUJ WHIWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MMacHOro
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOUIUX 3I0POBBIO U KHU3HU JIIOJICH;

OCO3HAHMS TIOCJICICTBUM W HENPHUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATECITHHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE€ B PELICHUU NPAKTUYECKUX 3a/lady COLHUAIbHOMI
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUeHHUI0 mpodeccuil pa3aIudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3ybTaTaM TPYJI0BOM 1E€ITeIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBUAYATbHOW TPACKTOPUU OOpa3OBaHUs,
OymyImiei mpodeccuu M peaan3alui COOCTBCHHBIX JKH3HCHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) IK0JI0TMY€eCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKH 1IeTIeCO00Pa3HOro OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAHUS TJIO0ATBFHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM, BIHUSHHS 3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON M COLIMATIBHOM CPEIbl;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUM XUMHH JJIs1 PEIICHHsI BOIIPOCOB
paIoHaIbHOI0 IPUPOIONOIH30BAHUS;

AKTUBHOTO HETIPUATUS JEHCTBUM, TMPUHOCSIIMX BPEd OKPYKaIoIIed MPUPOTHON cpeje,
YMEHHsI TIPOTHO3UPOBATH HEONArOMPHUATHBIE HKOIOTHMUYECKHUE MOCIEACTBUS MPEITPUHIMAEMbIX
JNEUCTBUN U NPEAOTBpalIaTh UX;

HaJIM4Ms PAa3BUTOTO 3KOJOIMYECKOTO MBIIIJIEHUSA, SKOJIOTMYECKON KYJIbTYPhl, OIBITA
NESTENPHOCTH  DKOJIOTHYECKOM  HAMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSA HWMH B
MO3HABATENbHON, KOMMYHUKATUBHOMN M COIMATBHOMN MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMOhOOHH;

7) 1EeHHOCTH HAYYHOT0 MO3HAHUS:

cOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH W OOIIECTBEHHON NIPAKTHKH;
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NOHUMAaHUA CIeUU(PUKA XMMUU KAaK HayKd, OCO3HaHMs €€ poiaud B (POPMHPOBAHUHU
PalMOHATIBLHOI0 HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O E€IMHCTBE IPUPOIBI M 4YEIIOBEKA, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHUHM JAJsl COBPEMEHHOW LUBWIM3AlUU: B €€
T'YMaHUCTUYECKON HAIpPaBJIIEHHOCTH U Ba)XHOM pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHalIbHOM
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, TMHUIIEBOM M HKOJOTHYECKOW O€30macHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecreyeHnH YCIIOBHM yCHEIHOro Tpy/a U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
HCIONb3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOIb30BaTh MOJIYy4aeMble 3HAHUS JUIS
aHamM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpAa M MPOUCXOASIIINX B HEM H3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKII0YEHHS HA OCHOBE HAYy4YHBIX ()aKTOB U UMEIOIUXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO UCIOIb30BATh XMMUYECKHE 3HAHUS IS PELICHUs TPo0ieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K TO3HAHUIO M MCCIIE0BATENIBbCKON AEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylda B pa3lM4HbIX cdepax npodeccuoHaNbHOMI
JESITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeamMeTHble pe3yJbTaThl OCBOEHHUS Y4eOHOro mpeamera «XUMHs» Ha YPOBHE
cpeaHero ooiiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIHUITIHHAPHBIE
(MexmpenMeTHbIe) O0IIeHaYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
u CHCHI/Iq)I/IKy MCTOOOB MMO3HAHUS, UCITOJIB3YCMbIX B €CCTCCTBCHHBIX HAayKax (MaTCpI/Iﬂ, BCUIECTBO,
JHEprus, SBJCHHE, MPOIECC, CUCTEMA, Hay4HbII (akT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBaHE, HAOIIOICHNE, H3MEPEHHE, YKCIICPUMEHT U IPYTHE);

YHHUBEpCATbHBIE  y4eOHble  JeiicTBus  (MIO3HABATENbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHBIC), oOecreunBapmue ¢GOpMUpPOBaHHE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMANIbHON KOMITETCHIIMU 00YYarOIUuXCs;

CIIOCOOHOCTh ~ OOYyYarolIMXCS  HCIIONB30BaTh  OCBOEHHBIE  MEKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YyHUBEpCAIbHBIE y4yeOHbIe JCUCTBUS B II03HABATEIbHOH U
COLIMATbHON MTPAKTHKE.

MeranpeaMeTHble Pe3yJabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH yUCOHBIMU
MO3HABATEbHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JIEHCTBUSMHU.

OBiaieHHe YHUBEPCAJIbLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH JIeHCTBUSIMU:

1) 6a3oBble JIOrH4YecKHe AeHCTBUSA:

CaMOCTOSTENILHO (OPMYJIUPOBATh M AKTyaJIM3UPOBaTh IMPOOJIEMY, BCECTOPOHHE &
paccMaTpuBarh;

OIpEeNEeNATh eI JeATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU,
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UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATHMM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLINE MOHATHUSA sl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUN;

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

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOUTH JIOTMYECKHE pACCYXIEHMsI (MHAYKTUBHbBIE, IEAYKTHBHbIE, [0 aHaJIOTUN),
BBISBJIATh 3aKOHOMEPHOCTU M IPOTHBOPEUHUS B PacCMaTPUBAEMbIX SBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHNS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHNS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHME XUMHYECKOW peakIul — TpU PElICHUH Y4eOHBIX
IIO3HABATEIIBHBIX WU NPAKTUYECKUX 3a/ad, IPUMEHATh Ha3BaHHBIC MOJENBHBIC IIPEICTaBICHHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIU.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHIA;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHUS TUIIOTE3bI 1O IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpPOBaTh OOOOIIEHHS W BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOOB [TO3HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAJIM3UPOBaTh HMHGOPMAIMIO pA3IUYHBIX BUAOB U (OpM MpeAcTaBlIeHUs, KPUTUYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHbIH $S3bIK B KadecTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnajgeHne yHHBepCaJbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMM:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;
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BBICTYIIaTh C IPE3E€HTallMel pe3ybTaTOB I0O3HABATENIBHOM AEATEIBHOCTH, IMOTYYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCIIeIOBAaHUM MyTEM COTjIacoOBaHMsI O3UIMN B X0/1€ 00CYKIeHHUsI 1 0OMEHAa MHEHUSMU.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
orpenenss €€ el U 3aJa4yd, KOHTPOJIMPOBAaTh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILIECTBIISATh CAaMOKOHTpPOJIb CBOEH JEATEILHOCTM Ha OCHOBE caMoOaHalu3a M
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XMMUsS» OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHU O XWMHYECKOH COCTABIISIONIEH E€CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHHM B TO3HAHUHU SIBICHUHA NPUPOIBL, B (HOPMHPOBAHUU
MBIIUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM TpaMOTHOCTH, HEOOXOIMMOM ISt
pelIeHusl MPaKTUYeCKUX 3a/ad M OSKOJIOTMYEeCKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOHOU CPENE;

BIQJICHUE CUCTEMOM XMMHMYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollue
MOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, JICKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTD,
3JIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpalléHHas), MOJb, MOJSIpHas Macca, MOJISIpDHbII OO0BEM, YIJIEpOAHBIA  CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PaauKal, W30MEpHUs, M30MEpbl, TOMOJIOIMYECKHHA psi, TOMOJIOTH,
YIJI€BOLOPOBI, KACIOPOJ U a30TCOAEpKAILNE COSAMHEHMS, MOHOMED, MOJIIMMEDP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUU U 3aKOHBI (T€OpHUs CTPOEHUSI OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHsT Macchl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHHMAHMUS
NPUYUHHOCTA M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOrMYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, NOJIYYEHUN U 0€30MaCHOM HCIIOJIb30BAaHUH BAKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U IPAKTHYECKOM 1eATENbHOCTH YEIOBEKA,

Cc(OPMHUPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTE€PHbIE MPU3HAKU MOHATHUH, yCTaHABINBATb
UX B3aUMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOLIUE ITOHATHUS IIPU OMMCAHUU COCTaBa, CTPOCHHUS U
MIPEBPALEHUI OPraHUYECKUX COCIUHEHMUI;

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XMMHUYECKYIO CHMBOIIMKY IUISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OPMYJT OPraHNYEeCKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUUi, U3rOTaBIMBATh MOJIEIHU MOJIEKYJl OPraHUYECKHX BEILECTB
JUI WIUTIOCTPALIMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTAHABIMBATh MPUHA/UIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 WX COCTaBy M CTPOCHHIO K OIpeNeNEHHOMY KIIACCY/TpYIe COEAMHEHUM
(yrneBonopozpsl, KHCIOPOJX M  a30TCOJAEpXKallue COEIAUHEHMs, BBICOKOMOJIEKYJISIpHbIE
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COCIMHEHHM), JaBaTh WM Ha3BaHUs 1o cucremarndeckoi HomeHkiarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAIbHBIE HA3BaHUSI OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
alleTWJIeH, STWICHIJIMKONb, TIULEpHUH, (eHod, (opManbIerui, aueTanbIeruja, MypaBbUHAS
KHCIIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAPUHOBAs KHUCJIOTA, TIIOK03a, PpyKTO3a,
Kpaxmal, LIeJUII0J103a, TIHUIIIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENCIATh BUIbI XHUMHUYECKOW CBSI3M B OPTaHHMYECKHX
COeMHEHUIX (OUHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH ITOJIOKCHUS TEOPHUH CTPOCHUS OPTaHMYCCKHX
BemecTB A. M. bytiepoBa 1 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUSI; 3aKOH COXpPaHEHUsI MAaCChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, (HUIUYECKUE U
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, »TaH, OSTWJICH, MPOINWJICH, aleTWIeH, OyraaueH-1,3, MetwiOyramuen-1,3, OeH3om,
METaHOJI, ITAHOJ, ATHICHIJIUKOIb, TJIMIEPUH, (DEHON, aleTalbIerul, MypaBbiuHas U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmai, IeJUII0JI0o3a, AaMUHOYKCYCHas KHUCII0Ta), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKUX pPEaKUUl C
KCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyit;

chOPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTb HCTOYHUKU YIIEBOJOPOAHOTO CBIPhS
(HedTb, TPUPOIHBIA Ta3, yrojib), CIOCOOBI WX MEpepadOTKU U MPAKTUYECKOE NPUMEHEHHE
MPOAYKTOB NepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHHUM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA HMCXOMHOTO BEIISCTBA WM MPOJAYKTa PEAKIHMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

chOpPMUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHMS, MCHOJB3YyEMbIX B XUMHUHM TPH HM3YYCHHHM BEIIECTB M XHMHYECKUX SBICHUU
(mabmogeHue, W3MEpPEHHE, OJKCIEPHUMEHT, MOJEIHPOBAHUE), UCIOIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JJI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSA3aHHBIX
C BEIIECTBAMU U UX MPUMECHEHHUEM;

chOpMUPOBAHHOCTh YMEHUU COOIO/IAaTh MpaBUjla MOJb30BAHUS XUMHUYECKON MOCYI0H U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE ITpaBuiIa 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTh M BBHIMOJHATH XUMHUYECKUN DSKCIEPUMEHT
(mpeBpallleHHs] OPraHMYECKUX BEUIECTB MPU HArpEeBaHUM, MOJYUCHHE ITHICHA U U3yYCHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKUHUU OPraHUYECKUX BEIECTB, JeHAaTypauus OelKOoB mpH
HarpeBaHWH, [[BETHBIC PEAKIINU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH O€30MACHOCTH
pu OOpallleHUH C BEIIECTBAMHU U JIaDOPaTOPHBIM 0OOPYIOBAHHEM, MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (OpME 3aliCH YPaBHCHHH COOTBETCTBYIONIMX PEAKIHA U
(hopMynupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HWH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh yMEHHMH CcOOMIOAAaTh MpaBHJIa 3KOJOTMYECKH 1€1eco00pa3Horo
MOBeEHUsI B OBITY M TPYAOBOH JEATENHHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBSI U
OKpY’Kalolllel MPUPOTHOM Cpebl, OCO3HABATh OMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpENEIIEHHBIX OPraHMYEeCKMX BEUIECTB, MOHMMas cmbica nokasarens [I/JIK, moscHsaTe Ha
puMepax crocoObl YMEHBIICHHs] U TPEJOTBPAICHUS] UX BPEIHOr'0 BO3JIEHCTBUS Ha OpraHU3M
YeJI0BEKA;
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JUTsl 00YYalOIIUXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI: YMEHHE MPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA,

JUISL  CIENBIX M CIA0OBHISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu Xxumudeckux Gopmy.

11 KUIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHS Kypca «OOmas W HeopraHudeckas XUMHS)
OTpaXaroT:

chOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HaydHOW KapTHUHBI MHpA, PO XWMHH B TO3HAHWHU SIBJICHUW NPHUPOABI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHus TMPaKTUYECKUX 3aJad M JKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO U IPUPOIAHOM CpEIE;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HaHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XMMUYCCKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTH, DSJEKTPOOTPULIATEIILHOCT, CTEHEHBb
OKHUCJICHUSI, XUMHYECKas CBs3b (KOBaJEHTHAas, MOHHAs, METAUIMYECKas, BOJIOPOJIHAs),
KpUCTAJZIMYECKasi ~ peméTka, TUIbl XUMHUYECKUX  pEakIui, pacTBOp, DIEKTPOJIUTHI,
HEIJICKTPOJUTHI, JJICKTPOIUTHYECKAsT IHUCCOIMAIIUS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON  peakluH, XMMHYECKOe paBHOBECHE); TEOpPUU M  3aKOHBI  (Teopus
AJIEKTPOIUTUYECKON nuccoumanuu, nepuoandeckuii 3akon JI. M. MengeneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUs M MPEBPAIICHUS SHEPTHH MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM S3BIK XHMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE ITOHUMAHUS NPUYMHHOCTA M CHUCTEMHOCTH XUMUUYECKHX SIBIICHUU,
(hakToNOrnuecKue CBEIACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH M OE30MacCHOM HCIIOIIb30BAHUU
BXHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOH IeATETHHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU TMOHSATUH, YCTaHABIMBAThH
HX B3aWMOCBS3b, HUCIOIB30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU OMHMCAHUH HEOPTaHUYECKUX
BEIIECTB U UX MPEBPAILCHUH;

c(OPMUPOBAHHOCTh YMEHHW HCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY IS COCTaBJICHHS
(dbopMyn BeIIECTB W ypaBHEHUH XHWMHUYECKUX pPEaKIUi, CHUCTEMaTHYECKY0 HOMEHKIATYpy
(IJUPAC) u TpuBHaibHBIC Ha3BAaHHUS OT/ACIBHBIX HEOPraHMYECKHMX BeEIIeCTB (yrapHblii ras,
VIJIEKUCIBbIN ra3, aMMHUak, rami€Has M3BECTb, HEraum€Has W3BECTh, MUThEBAs COAA, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHHH OIpeesaTh BAICHTHOCTh U CTEIICHb OKUCIICHUSI XUMUYECKHIX
3JIEMEHTOB B COCTMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIeHTHAs!, HOHHA,
MeTaJuInueckasi, BOJOPOAHAs) B COCIMHEHUSIX, THI KPUCTAUIMUYECKON PEHIETKU KOHKPETHOTO
BellecTBa (aToMHasi, MOJICKYJSpHAas, HOHHAs, METaJIn4yecKas), XapakTep cpeAbl B BOTHBIX
pacTBOpax HEOPraHWUYECKUX COCTUHCHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAAIC)KHOCTh HEOPTAaHUYECKUX BEILECTB
10 UX COCTaBY K OINpPEACTEHHOMY KIIacCy/TpymIe COeMHEHNN (MPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEPHBIE TUIPOKCUIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHUU pacKphIBaTh CMBICH Mepuoanudeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MMPOTHOCTHYECKYIO () YHKIIHNH;

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE 24.09.24 05:59 (MSK) Ceptudukat E51970C1BFBF739F489422EFF9013CBF
"NOBEANHCKASA CPEAHAA OBLLEOBPA30BATEJ/IbHASA LUKOJIA", l'eoprny
MapviHa IMUTpWEBHa, ANPEKTOP




cOPMUPOBAHHOCTh YMEHMH  XapaKTEepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHUYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHsI CBOMCTB XMMHUYECKHX OJJIEMEHTOB M HX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpPMUPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPTaHWYECKHX BEIIECTB PA3JIUYHBIX KIACCOB, IOATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXJY HEOPraHMYEeCKHMH BELIECTBaMH C TIIOMOIIbI YpaBHEHHH
COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XMUMHUYECKHUE DPEAKIMH IO Pa3TUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyroliux BEIIECTB, TEMmIoBoMy AJ(h(eKTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMHU, YIACTHIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPAaBHEHMs PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpaméHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHSA, MIPU KOTOPBIX 3TH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3fMYHBIX HEOPraHWYECKUX BEIIEeCTB, pACIIO3HABATh OIBITHBIM MYTEM HOHBI,
MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHWMYECKHUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTH OKHUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OalaHca 3TUX PeaKIInii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIIHero Bo3aelcTeus (nmpunuun Jlelllarense);

chOpMUPOBAHHOCTh YMEHHUN XapakTepHU30BaTh XHWMHUYECKHE MPOLECCHl, JeKallue B
OCHOBE MPOMBIIIJICHHOTO MOTYYEeHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTD
MpeICTaBlICHU 00 OOIIMX HAy4YHBIX MPUHIIMIIAX M KOJIOTMYECKUX MpoOiieMaX XUMHUYECKOro
MIPOM3BOJICTBA,

chOpMUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYMCICHUS C MCIOIH30BAHUEM TOHSITHS
«MaccoBasi IOl BEIIECTBA B pAcTBOPE», OOBEMHBIX OTHONMIEHHH Ta30B TPU XHUMHUYECKUX
peaKLusAX, MacChl BellecTBA WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Ui 00bEMY OJHOTO M3 yUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO 3(QeKkra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHsI MAacChl BEL[ECTB, IPEBPAILLCHHS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOIH30BAHUS XUMHUYECKOW MOCYI0N H
1a00paTopHBIM 000pPYIOBAaHKEM, a TaK)Ke MPaBUiIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMONHATH XUMHUYECKUH SKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalu3aTtopa, ONpeJesieHue Cpeabl
PacTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCATHHOIO HHINKATOPA, BIMSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOM peaKIUH, PeakIUd HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cynb(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAITBHBIX
3amau mo TemMaM «Metamne»y u «Hemeramibl») B COOTBETCTBHHM C TPaBUIAMH TEXHUKH
0e30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIaOOpaTOPHBIM 000pYAOBaHUEM, TTPEICTABISITh
pe3yibTaThl XUMHYECKOr0 S3KCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GopMyIHPOBAThH BHIBOIBI HA OCHOBE 3THX PE3Yy/IbTATOB;
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c(OPMUPOBAHHOCTh YMCHHIA KPUTHYCCKH aAHAJIM3HPOBATh XHUMHYCCKYIO HH(OPMAIIHIO,
MONTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOW KOMMYHHKAIWu, VIHTEpHET U
APYTHX);

chOPMUPOBAHHOCTh YMEHHI COONIOAATh TPaBHJIa DJKOJOTHYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOH JEATSIIBHOCTH B IENSIX COXPAHEHHUS CBOCTO 370POBbS M
OKpY’KaroIIel MPUPOTHONW CPEellbl, OCO3HABATH OIMMACHOCTH BO3JICHCTBUS HA KUBHIC OPTaHH3MBI
OIpeIeEHHBIX BEIIECTB, MOHMUMas cMbICa mokazaTens [1JIK, moscHATh Ha mpuMepax CroCoObI
YMCHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui 00y4aroluXcs C OrpaHMYEHHBIMH BO3MOXXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSATH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEUICCTB H XUMHUYCCKHUX SBJICHHIA,

JUIS  CIENbIX H CHA0OBHIANIMX OOYYarONIMXCSA: YMEHHE HCIONb30BaTh peabedHO-
TOYCUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nnst 3amucu xuMudeckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBouacos JJIeKTPOHHBIE
Ne HaunmeHoBanuepasaeioB u
(undposbie)
n/n TEeMNPOrpaMmbl Bceero Kontpoabubiepadorsl | IlpakTHdecknepadoTsl

o0pa3oBaTeJIbHBICPECYPCHI

Pazgen 1.TeopeTndyeckne OCHOBBI OPraHU4YeCKOH XMMHUH

IIpenmer oprannyeckoi xumuu. Teopus
11 CTPOEHUS OPTraHUICCKUX COCTUHCHHUH A. 3

M. bytneposa

Uroromopaznemy 3

Pazgen 2.YrieBonopoanl

21 [IpenenbHBICYTIEBOAOPOABI — aJTKAHBI 2
99 HenpenensHbie yrneBogopoabl: ajJKeHbl, 6 1
QJKaJIMCHBI, AIKUHBI
2.3 ApoMaTHYeCKUEYTIICBOOPOIBI 2
24 [IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB 3 1
1 uX repepaboTka
Hroromnopasneny 13

Pa3nen 3.Kuciaopoaconep:xanmeopranudeckuecoeIMHeHNs

3.1 Crnuptel. ®eHon 3

39 Anpnerunsl. KapOOHOBBIE KHCTOTHI. 7 1
' Crnoxubie 3pupbI

3.3 Vriesoasl 3 1
Uroromopaznemy 13
Pa3nen 4.A30Tcoaep:kanmmeopraHudecKuecoe MHeHus

4.1 AmMuHBI. AMUHOKHUCIIOTHL. benku 3
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Hroromnopasneny 3

Pa3nen S5.BeicokoMosieKyIsIpHBIECOCAUHEHUS

51 [Inactmaccel. Kayuyku. Bonokna 2

Uroromopaznemy 2

OBLIEE KOJIMYECTBO YACOB I10 34 5 9
[TPOT'PAMME
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11 KIIACC

KosmuyecrBouacos DJIeKTPOHHbIE
HaumeHoBaHMepa3/ie0B U
Ne n/mm (uudposbie)
TEMIIPOrPaMMBI Bcero KontpoabHbiepadorsl | I[IpakTuueckuepadoThl
o0pa3oBaTebHbIEPECYPCHI
Paznen 1.TeopeTnyeckneoCHOBBIXMMHUH
Crpoenne aromoB. [leproamaeckuit
11 3akoH U [leproauueckas cucrema 3
' XMMHUYECKUX deMeHToB /[, 1.
Menneneena
19 CtpoeHueBeliecTna. 4
' MHoroo06pa3ueBeIecTs
1.3 XuUMHUYEeCKHEepeaKLnU 6 1 1
Uroromopaznemy 13
Pa3nen 2.Heopranuueckassxumus
2.1 Meranbl
2.2 Hemetamnsl 1
53 CBsi3b HEOPraHUYECKUX U ’
' OpraHUYECKHUX BEIIECTB
Hroronopasneny 17
Pa3nen 3.Xumus u :Ku3Hb
3.1 XUMHUS ¥ KU3Hb 4
Hroronopaszneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 2 3
[MPOI'PAMME
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ITOYPOYHOE INIJIAHUPOBAHHUE
10 KITIACC

Ne
n/
n

Temaypoka

KoaunyecTtBouacos

Bcee KonTpoabHbiepa
ro 00THI

IIpakTH4yeckuepa
00THI

Jdarauzyue
HHSA

DJIeKTPOHHBIENN(PPOBHIEOOPA3OBATEIBH
blepecypchl

IIpenmer opranuveckom
XUMHH, €€ BOSHUKHOBCHUC,
pa3BUTHE U 3HAUEHUE

Teopus cTpoeHus
OpPraHWYeCKUX COEANHEHUN
A. M. bytrneposa, eé
OCHOBHBIE TIOJIOKEHHS

IIpencraBnenue o
KJIacCH(UKAIUH
OpPTraHWYECKHUX BEIIECTB.
Homenknatypa
(cucremarnueckas) u
TPUBHUAIbHEIC HA3BAHUS
OpPraHn4YeCKuXx BECIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTMYECKUM sl

MeraH 1 3TaH —
MpocTeHIINe MPeCTaBUTEIH
aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHE,
CBOICTBa

OTHJIeH U TPOIFIICH —
MPOCTEHIITUE MPEICTABUTEIN
AJIIKEHOB

[pakruueckas pabora Ne 1.

1

MapwuHa MUTpreBHa, AMPEKTOP
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«IlonyueHue 3TUNICHA U
HU3y4YEHUE ErO CBOMCTB

Ankanuensl. byranuen-1,3 u
MeTmIoyTaaueH-1,3.
[Tony4yenue CHHTETUYECKOTO
KaydyKa ¥ pEe3UHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUN PAI.
AlleTHIIeH —
HPOCTEUIIUUIIPEICTABUTEID
AJIKHHOB

11

Brrunciienus 1o ypaBHEHHUIO
XUMUYECKOU peaklnu

12

ApeHbI: 0EH301 B TONYOIL.
ToKCUYHOCTH apEHOB

13

I'eneTnyeckas CBsI3b
YIJIEBOIOPOJIOB,
MPUHATISKAIIX K
Pa3IMYHBIM KJIaccam

14

IIpupoaHbIe HCTOUHUKHU
YTIEBOIOPOIOB: MPUPOAHBII
ra3 v IONyTHEIE HEPTSHbIC
rasbl, He)Th U IPOIYKTHI €€
nepepadoTKH

15

[IpupoaHbie HCTOUHUKH
YIJIEBOAOPOAOB: IPUPOIHBIN
ra3 ¥ MoIyTHbIC He(TSIHBIC
rasbl, HeQTh U IPOAYKTHI €€
nepepaboTKu

16

KonTponsHas padboTa mo

1 1
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paszaeny «YTIeBOJOPOIbI»

17

[IpenenbHbIe OMHOATOMHBIE
CIUPTHL: METAHOJ U 3TAHOI.
BonoponHascsssb

18

MHOroaToOMHBIE CIUPTHI:
STHJICHTJIMKOIb U TIHLIEPHH

19

®deHom: cTpoeHHE
MOJIEKYJbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIpUMCHEHUE

20

Anpnerunsl: popManbaeru
U areTajbIerun. AeToH

21

OaHOOCHOBHBIE NpeIETbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHast

22

[IpakTuueckas pabora Ne 2.
«CnoiicTBa pacTBopa
YKCYCHOU KHCIIOTBI»

23

CreapuHOBast U OJICMHOBAs
KHCIIOTHI, KaK
MPEICTAaBUTENHN BBICIITHX
KapOOHOBBIX KUCIIOT

24

MpbLia KaK COJH BBICIIIUX
KapOOHOBEIX KHCIIOT, HX
MotoIIee IeHCTBHE

25

CrnoxxHbie 3pupbI Kak
MIPOU3BOIHBIC KAPOOHOBBIX
KHCIIOT.
Iuponu3cnoKHBIX3(UPOB

26

JKupsl: rugponus,
MIPUMEHEHUE,

1
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Omomoruyeckas POJIb KUPOB

27

VrneBonpl: cocras,
Kiaccudukanus.
Baxueiimue
MpeICTABUTENN: TII0KO034,
¢dpykTo3a, caxaposza

28

Kpaxman u nemironosa kak
MPUPOJHBIE TOTUMEPBI

29

KonTponsaas padboTa mo
pazaeny
«Kucnoposconepxaiiue
OpPraHUYECKHE COCITUHEHUS

30

AMUHBI: METHJIAMHH U
AHHUJIMH

31

AMWHOKHUCIIOTEI KaK
aMdoTepHbIE OpraHNIeCKHE
COCTUHEHUS, UX
OHOJIOrMYecKoe 3HAaUCHHE.
IlenTuael

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCANHEHUS

33

OCHOBHBIE TOHITHSI XUMUH
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI

34

OCHOBHLIC METOAbI CHHTE3a
BBICOKOMOJIEK YIS PHBIX
coenuHeHui. [lmacrtmaccel,
KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

34 2 2
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11 KIIACC

Ne
n/
n

Temaypoka

KoaunuyecTBouacos

Bce
ro

KonTpoabhbiepa
00THBI

IIpakTHuyeckuepa
0o0ThI

Jarauzyue
HUsl

DJIeKTpOHHbIeNU(PPOBBICOOPa3OBATEIbH
blepecypchl

XUMUYECKUH dIEMEHT. ATOM.

OneKkTpoHHAs KOHPUTYpaLns
aTOMOB

[Tepuomuueckuii 3aKoH U
ITepunonuyeckas cucrema

XHMHYECKuX 31eMerToB /. 1.

MenpeneeBa, Ux CBSI3b C
COBpPEMEHHOMN Teopuei
CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COeAUHEHUM
T10 TPYIIIIaM | IIEPHOIaM.
3HayeHUe MePUOANIECKOr0
3aKOHA U CUCTEMBI
XUMHYECKuX 3aeMeHToB J[.1.
MenpeneeBa B pa3BUTHU
HayKH

Crpoenue BemecTsa.
XuMmuueckast CBsi3b, €€ BUIBL;
MeXaHU3Mbl 00pa30BaHMUS
KOBaJICHTHOH CBSI3H.
Bonoponnascssasb

BanenTHOCTS.
ONEeKTPOOTPHUIIATEIEHOCTD.
CrerneHb OKUCICHUSL.
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Bemecta MonekyIsipHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHUSL

[TonsiTe 0 AUCTIEPCHBIX
cucremax. IcTuHHBIE 1
KOJUTOUHBIEC PACTBOPHI.
MaccoBast 10715 BEIISCTBA B
pacTtBope

Knaccudukarms u
HOMEHKJIATypa
HEOPraHUYECKUX
coenuHeHUM. I'eHeTHUECKas
CBSI3b HEOPraHUYECKUX
BEIICCTB, PA3JIUYHBIX KJIACCOB

Krnaccudukarmss XuMu4eckux
peaKkuuii B HEOPraHM4eCcKou u
OpPraHM4EeCKOM XUMHUU. 3aKOH
COXpaHEHUS MACChI BEILIECTB;
3aKOH COXpPaHEHUS U
MIPEBPAILICHUS SHEPTUU TIPH
XUMHYECKUX PEAKIHSIX

CKOpOCTh peakIluH.
OO0paTuMBIe peaxIiy.
XUMHUUYECKOE PaBHOBECHE

10

[Ipaktuueckas pabora Ne 1.
«BrusHUE pazIaHBIX
(haKkTOpPOB Ha CKOPOCTH
XUMHYECKON peaKiinm

11

DNEKTPOTUTHICCKAS
aucconuars. [Toustue o
BOIOPOIHOM ToKazaresne (pH)
pacTBopa.
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PeakuunnonHoroooMeHa.
I'mpponu3opranuueckux u
HEOPraHNYEeCKUXBEIIECTB

12

OKHUCIUTENBLHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUU.

[TonsiTHe 00 37EKTPOIN3E
pacIuIaBoB U PaCTBOPOB
coinei

13

KontponbsHas pabora o
pazneny «Teopernueckue
OCHOBBI XUMHU)»

14

Mertannsl, UX TON0KEHNE B
[Tepronuyeckoii cucreme

XHMHYECKuX 31eMeHToB []. U.

MemneneeBa 1 0COOEHHOCTH
CTPOEHUSI AaTOMOB.
OO0muepu3nIeCKUeCBOICTBA
METAJIIIOB

15

CrutaBbl METaJUIOB.
ONEKTPOXUMUUIECKUN PsITT
HaIpsOKEHUI METAIIIIOB

16

XUMHUYECKHUE CBOMCTBA
Ba)KHEHIIINX METAJIOB
(HaTpuii, Kamui, KaIbIIHi,
MarHui, aJFOMUHUN ) 1 UX
COCTMHEHU

17

XHUMHYECKUE CBOMCTBA
Xpoma, MeIi U UX
CcOoeqUHEHUI

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKejie3a U UX
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COEIMHEHU M

19

[IpakTraeckas padbora Ne 2.
"Pemenue
AKCIIEpUMEHTATBHBIX 3371a4
mo TeMe «MeTtamis»"

20

HemeTannel, ux moIoKeHUE B
ITepronuyeckoii cucreme
XHMHUYECKux 31eMeHToB /. U.
MemneneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB

21

duznyeckue CBOICTBa
HEMETAJIJIOB. AJITOTPOMHS
HEMETaJUIOB (Ha mpuMepe
KHCII0poJa, cepbl, hocdopa u
yTIeposa)

22

XUMHUUECKHE CBOUCTBA
TaJIOT€HOB, CEPHI M MX
COoeqUHEHUI

23

XUMUYECKHE CBOMCTBA a30Ta,
dbochopa 1 ux CoeMHCHUN

24

XUMHYECKHE CBOMCTBA
yraepona, KpeMHUS U HX
COoeTUHEHUMN

25

[IpumeneHue BaxHEHIINX
HEMETAJUIOB U UX COEIMHEHUM

26

OO0o01IeHme 1
CHCTEMAaTH3aIlMA 3HAHUH 110
TeMe «Hemeramabry.
Brluncnenus no ypaBHEHUAM
XUMUYECKUX PEaKLUN U
TEPMOXUMHUYECKHE PACUETHI
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27

[IpakTrueckas padora Ne 3.
«Peienue
SKCIEPUMEHTANIbHBIX 3a/1a4
o Teme "HemeTamib"»

28

KontponsHas pabora o
TeMaM «MeTajieDy U
«Hemeramnsy/Beepoccuiicka
s IpOBEpOYHast paboTa

29

Heopranuueckue u
OpPraHWYeCKHe KUCIOTHI.
Heopranuueckue u
OpraHuYecKre OCHOBAHUS

30

AmdorepHbIe
HEOpraHU4YecKHe 1
OpraHWYecKUe COSANHEHHS.
I'eneTnyeckas cBsi3b
HEOPraHUYEeCKUX U
OpraHNYECKUX BEIIECTB

31

Pons xumMum B oOecriedennn
JKOJIOTUYECKOM,
SHEPreTUYEeCKON U MUILIEBOU
0€30IacHOCTH, Pa3BUTHHI
METUITAHEI

32

[Ipencrapnenus: 06 oOLMX
Hay9IHBIX TIPUHIIATIAX
MIPOMBIIIUICHHOTO TIOJTy4YeHUS
Ba)KHEHIITNX BEICCTB

33

UYenoBek B MUpE BELIECTB U
MaTepHuajoB

34

Xumus u 340POBLCYCIOBCKA
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OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

34 2 3
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"MOBEAUHCKASA CPEAHSASAA OBLLLEOBPA3OBATEJIbHAS LUKOJIA", leopruny
MapwuHa MUTpreBHa, AMPEKTOP




[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULMNAJIbHOE KA3EHHOE OBLLEOEPA30BATE/IbHOE YYPEXXAEHUE 24.09.24 05:59 (MSK) Ceptudukat E51970C1BFBF739F489422EFF9013CBF
"MOBEANHCKASA CPEJHASA OBLLIEOBPA30BATEJIbHAS LUKOJIA", l'eopruy
MapviHa IMUTpWEBHa, ANPEKTOP




[IOKYMEHT MOAMMUCAH 3MIEKTPOHHOW MOANUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLLIEEOEPA3OBATE/IbHOE YYPEXXEHVE

24.09.24 05:59 (MSK) Ceptudukat E51970C1BFBF739F489422EFF9013CBF
"MOBEANHCKAS CPEAHAA OBLLEOBPA30BATEJ/IbHAS LUKOJIA", l'eopruy
MapuHa MUTpreBHa, AMPEKTop




