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AHHOTALNUA

PaGouas nmporpamma 1o 6MOJIOTHHM COCTaBJI€HA HA OCHOBAHUU CIIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o  ®enepanbHbiii 3akoH «O06 00pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roga Ne 273-D3 (¢
WU3MEHEHUSMHU U JIOTIOJHEHUSMH ),

e @enepanbHbIi rocyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTA CPEAHETO 00IIero 00pa3oBaHus
(yrBepraeH nprkazoM MuHucTepcTBa o0pa3oBanus U Hayku PO Ne 413 ot 17 mas 2012 roma);

e [Ipuka3 MunucrepcrBa npocsenienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 “O BHeceHUU
M3MEHEHUH B (efiepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbINA CTAHAAPT CPEIHETO OOIIET0
o0pa3oBaHMsl, YTBEPKICHHBIHN MpuKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannu
ot 17 mas 2012 1. Ne 413” (3apeructpuponan 12.09.2022 Ne 70034)

e OcHoBHas o0pa3oBarenbHas Mporpamma cpeanero oomero oopazosanuss MbOY CII Ne 35;

o  VYuyeOusbii mnan MBOY CII Ne35;

o ®depaepanbHas paboyas mporpamma 1o yueoHoMy npeamery «XuMuu» 0a30Bblil ypOBEHb

Cpok peanuzaiyiy mporpaMMbl — JBa y4eOHBIX roja
[To yueOnomy mumany MBOY CII Ne35 na uzydyenue yueOHoro npeamera XuMUM Ha 6a30BOM
ypoBHe B 10-11 knacce orBoautes 1o 1 yacy B HeZleO.

IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XUMHMM Ha YPOBHE cpelHero obiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpa3oBanun B Poccuiickoit ®epepanum,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (enepaabHOH 00pa30BaTeNbHONW MPOrpaMMbl CPEAHEro OOIIero
obpaszoBanus (POIl COO), mpencraBieHHbIX B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yuérom KoHuenuu npemnojiaBanust yueOHOro npeamera « XuMHs» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoii @enepanuu, peanu3yrooluX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX NoJIOkeHUH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit denepanuu Ha nepuon 1o 2025
roga» (Pacnopsixenue [lpaButenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MporpaMmbl IO XHMHH, K OINpEAEIeHHI0 00leil cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHUS O0yUaIOLIUXCs CpeicTBaMU yueOHoro npeamera «Xumusi» g 10-11
KJJacCOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHLeNnTyalbHble mnojoxeHus @OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH II€JIeH, COJEpKaHMs, pPE3yJbTaTOB OOYYEeHHS U TpeOOBaHUU K YPOBHIO
[IOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, MOJTydyaeMOe€ BBIMYCKHUKaMH OO0IIeo0pa3oBaTeIbHON OpraHu3allnu,
ABJISIETCA HEOTHEMIIEMOM YacThiO UX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEpIIAIOLINM 3TAIlOM pealn3aluu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEW, MPHUCYIIUX IEJIOCTHOM CUCTEME
XMMHUYECKOro 00pa30BaHUs. ODTH LIEHHOCTH KacaloTCs IMO3HAHMSA 3aKOHOB MPHUPOAbI, (POPMUPOBaHUS
MHUPOBO33pEHUs U OOLIeH KyJIbTyphl YEIOBEKa, a TaKXKe 3KOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U MPUPOJIHOM cpezie. Peanuzyercs xumuueckoe o0pa3oBaHue 00yUJaIOIIMXCs Ha YPOBHE
cpenHero o6iiero oopa3oBaHuUsl CpeACTBAMH y4eOHOTO mpeaMeTra «XUMHs», COAepKaHUE U MTOCTPOCHUE
KOTOPOT'O OIpeJesIeHbl B MPOrpaMMe MO0 XUMHH € y4€TOM cHeuu(UKH HAyKU XUMHHU, e€ 3HAYCHHs B
MMO3HAHUM MPUPOJIBI U B MaTEPUATILHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIMX Iesiel U TPUHLIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI cpelHero obiiero obpasoBaHusi B Poccuiickoit
denepanuu.

XUMHUSL Kak 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK HIPAeT OcoOyl pojib B COBPEMEHHOMH
LUMBUJIM3AlMU, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJl B
¢dbopMHpOBaHKE PAIMOHAILHOTO HAYYHOTO MBILIUIEHUS, B CO3[aHHME IIEJIOCTHOTO TpEACTaBIEeHUs 00
OKpY’KaIoIlleM MHUpE Kak O €IMHCTBE IMPUPOJIbI U YEIOBEKa, KOTOpoe GOopMHUpYeTCs B XUMUU HAa OCHOBE



ITOHUMaHHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBS3M MEXAY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHO B3anMOJENCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMU, XMMUS CTaja HEOThEMJIEMOM YaCThIO
MHUPOBOW KYJBTYpPbI, HEOOXOJMMBIM YCIIOBHEM YCHEIIHOTO TPyJa W >KU3HM KaKJOTO 4YjieHa OOIIecTBa.
CoBpeMeHHast XMMUs KaKk HayKa CO3MJ1aTeIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HallpaBJeHa Ha pelIeHUE
rJI00aTBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOW, MHIIEBOM,
HKOJIOTMUYECKOI 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B cooTBeTcTBUUM ¢ OOIMMH LETSIMH U TPUHIMIIAMU CPEIHEro O0IIero o0pa3oBaHUs COAEpIKaHUE
npeameta «Xumus» (10—11 kmaccel, 6a30BbIH ypOBEHb H3yUEHHUS) OPUCHTHUPOBAHO MTPEUMYIIIECTBEHHO HA
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOLIMXCSl, HEOOXOIAUMYIO MM JUIsl BRIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS] B JKU3Hb COI[MYMa, MPOJOJKEHHsS OOpa30BaHMsI B Pa3IMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngomUMy IpeaMeTa «XUMHUS» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O01mas 1 HeoOpraHu4eckass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX SIBISIFOTCS OCHOBBI
0a30BOM HAYKH: CUCTEMa 3HAHUI [0 HEOPraHMYEeCKOH XUMHUU (C BKIIFOUEHUEM 3HAHUM U3 0011el XUMUH) U
OopraHuyeckoil xumuu. @opMUpPOBaHUE JAHHON CUCTEMbI 3HAaHUM NIPU U3YyUEHUH NPEIMETAa 00ECIIEUNBAET
BO3MO>XHOCTh PACCMOTPEHHUS BCETO MHOI000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHIA
XUMUH.

Ctpykrypa conep:kanus KypcoB — «Opranndeckas XuMus» U «O0IIas 1 HeopraHu4ecKasi XUuMUS
copMHpOBaHa B IpOrpamMmMe 1o XMMUHU Ha OCHOBE CHCTEMHOTO TTOAX0/1a K U3YYEHHUI0 yueOHOT0 MaTepuaa
u 00yCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha OMpPENEIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoll XMMHUHU BEIIECTBA PAacCMATPUBAIOTCS Ha YPOBHE KJIACCHYECKOU
TEOPUHU CTPOCHMSI OPTaHUYECKUX COCAUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUUYECKHX U 3JIEKTPOHHBIX
MPEJCTaBICHUN O CTPOCHUH BemecTB. CBeAeHUs 00 M3y4aeMBIX B Kypce BEIIECTBaxX AAI0TCS B Pa3BUTHH —
OT YIJIEBOJIOPOAOB IO CIOKHBIX OMOJIOTUYECKH aKTHUBHBIX COeTUHEHHH. B Kypce opraHuyeckoil Xumuu
MOJTy4ar0T pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUsI MEepBOHAYAIBHBIC
MIPEJICTABICHUS O XUMHUYECKOHN CBSI3U, KJIacCU(IUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOHN peaKiuu.

[Tox HOBBIM yriioM 3peHHs B IipeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMaTpUBAETCS H3yUEHHBIN Ha
YPOBHE OCHOBHOTO OOMIEr0 0Opa3oBaHMs TEOPETHUECKUI MaTephal U (DaKTOIIOTUYECKHUE CBEICHUS O
BEIECTBaX W XMMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HEOpraHuyecKas XUMHs»
oOyyaroluMcsl TPEJOCTaBIsAETCS BO3MOXKHOCTh OCO3HaTh 3HAYEHHE MEPHOJUYECKOr0 3aKOHa C
O0IIETEOPETUYECKUX U METOI0JIOTUYECKUX MO3UIUHN, ITy0kKe MOHATh UCTOPHUECKOE U3MEHEHNE (PYHKITHI
3TOr0 3aKOHA — OT 0000IIaroIIel 10 00BACHSIONMEH 1 IPOTHO3UPYIOLIEH.

Envnast cucrema 3HaHMI O BaXHEMIIMX BEIECTBAX, MX COCTABE, CTPOEHUH, CBOWCTBAX H
NPUMEHEHUH, a TaKXK€ O XHWMHUYECKUX PEaKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHserca B Kypcax 10 u 11 kimaccoB aneMeHTaMu COAepKaHUsl, UMEIOIUMU KYJIbTYpPOJOTHYECKUI U
MIPUKJIaHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT HOHMMAaHUIO B3aUMOCBSI3U XUMUU C IPYTUMU HAYKaMH,
pacKkphIBalOT €€ poJib B IO3HABATEJBHOM M MPAKTUYECKOH AEATENbHOCTH 4YellOBeKa, CIIOCOOCTBYIOT
BOCIIUTAHMIO YBaXXEHUS K IPOLECCY TBOPUECTBA B 00JACTH TEOPUU U IPAKTUUECKUX NMPUIOKEHUH XUMUH,
MIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX IpolOiiemax,
CBSI3aHHBIX C XUMHEH, KpUTUUECKHU OCMBICIMBATh MHPOPMAIIUIO U IPUMEHSTH €€ /1715 TIONOJIHEHUS 3HAHUH,
pELIECHNs] UHTEUIEKTYAIbHBIX U 9KCIIEPUMEHTAIBHBIX MCCIIEOBATEIbCKUX 3aJad. B 1enoM coxepxanue
yueOHOro mnpeamera «XUMHs» JAHHOTO YPOBHS HM3y4€HUS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
o0yJaroImuxcss MHPOBO33PEHUYECKOM OCHOBBI Ul TMOHMMaHUs (QUIOCOPCKUX HIeH, TakuX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYeCKOro MUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB
X COCTaBOM U CTPOEHHEM, ITO3HABAEMOCTb IMPHUPOAHBIX SABJICHUN IYTEM 3KCIEPUMEHTAa W PELICHHUS
MIPOTUBOPEUYUI MEX1y HOBBIMU (DaKTaMU U TEOPETUYECKUMU MPENNOCHIIKAMHU, OCO3HAHUE POJIN XUMHUU B
peLIeHNH 3KOJOrMUYECKUX Mpo0JieM, a Takke MpolsieM cOepeXeHUsl SHEPreTUYECKUX PECYpCOB, ChIPbS,
CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B muiane pemeHus 3amad BOCIUTAHMS, Pa3BUTHA M COLMAIM3ALMU OOYYarOIIUXCS HPUHSATHIE
IporpaMMoOil MO XMMHHM TIOOXOAbl K ONPEICNICHUI0 COJAEpKaHUS U TMOCTPOEHUs IpeaMera
npeaycMaTpuBatoT (OPMHUPOBAHNE YHUBEPCATIBHBIX YUEOHBIX IEHCTBHM, UMEIOMINX Oa30BOE 3HAUCHHE JIIS
Pa3IMYHBIX BHJIOB JAEATEIBHOCTH: pELIEHUs MpodiieM, MOWCKa, aHaiuu3a U o0paboTku uHopManuuy,
HEOOXOAUMBIX JUIsI TMPHUOOPETEHUsl OIbITa TNPAKTHUYECKOM M HCCIEeI0BaTeIbCKOW JEATeNbHOCTH,
3aHMMAIOIEN BaXKHOE MECTO B TO3HAHUU XUMUHU.



B npaktuke npenoaaBaHusi XMMUU KaK Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U Ha yPOBHE
cpeaHero oOmiero oopa3zoBaHusi, IPU ONPEACICHUU COJCPKATEIBHON XapaKTEPUCTUKU IeNeH U3yUeHHS
IpeIMeTa HalpaBjIeHHEM MEPBOCTEIIEHHOM 3HAUMMOCTH TPAIULIMOHHO pU3HAETCs (POPMUPOBAHHE OCHOB
XMMHAYECKON HAyKH KaK 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKOM EATETbHOCTH YeJI0BEKa
U KaK OJHOrO U3 KOMIIOHEHTOB MHUPOBOU KyibTypbl. C METOAMYECKON TOYKM 3PEHUS TaKOM MOIAXO[ K
OIIpEEIICHUIO LeJIeN N3YUYEHNUs [IPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs IVIAaBHBIMHU IIEJIIMU M3YYEHHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 x1.) sBRIsIFOTCS:

(hOopMUPOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHUU KaK BAKHEHIICH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B OCHOBE KOTOPOW JIeKAT KIIIOUEBbIE MOHATHUSA, (PyHIaMEHTAlbHbIE 3aKOHBI U TEOPHUH
XMMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHME M TIOHUMAaHHUE CYIIHOCTH JOCTYNHBIX 0000IeHni
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHS;
dbopMUpOBaHHE M pa3BUTUE MPEACTABICHUI O HAayYHBIX METOJAX I[O3HAHUSA BEIIECTB M XUMHYECKHX
peakiuii, HeOOXOTUMBIX Uil TPUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX
SIBJICHUH, IMEIOLIUX MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HU;

pa3BUTHE YMEHHI U CIOCOOOB JIEATEIHHOCTH, CBA3AHHBIX C HAOIIOACHHEM U OOBSICHEHHEM XUMUYECKOTO
AKCIIEPUMEHTA, COOIIOICHUEM MTPaBHII O€30MMaCHOT0 OOpAaIEHHS C BEIIECTBAMH.

Hapsiny ¢ aTum, coaeprkaTenbHas XapakTepUCTUKA LIEIeH U 3a1a4 U3y4eHUs IpeAMETa B IporpamMme
110 XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMU B CUCTEME CPEHETO
obmero obpazoBanus. CerofHsi B MperogaBaHUN XUMUHU B OOJIbIICH CTENEHHW OTAAETCS MPEANOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEpkaHHs OOydeHHUs, OpPMEHTHPOBAHHOW Ha IMOATOTOBKY BBIITYCKHUKA
001meo0pa3oBaTeNIbHOM  OpPTraHU3alllM, BIAACIONIETO HE HA0OpOM 3HAHWH, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTHUBHOTO IMOJTYYEHHS 3HAHWA W MPUMEHEHUs UX B
peasIbHOM JKU3HM JUIsl peLIeHUs TPAKTUUYECKUX 3ajay.

B cBs13u ¢ 3TUM NpU U3YYEHUHU TIpeIMeTa « XUMUSD) TOMUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LeJH U 33J]a41, KaK:

ajanrtanus oOydyarouxcs K YCIOBUSM JMHAMUYHO pa3BHUBAIOIIETOcs MUpa, (HOpMHUpOBaHHE
UHTEJJIEKTYaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  camMO00pa3o0BaHUIO, COTPYAHHUYECTBY,
CaMOCTOATENIbHOMY IPUHATHIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C
BEILIECTBAMU U X TPUMEHEHUEM;

¢dbopmupoBaHre y OOy4YaIOUIMXCS KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIWH), MUMEIOIIUX
YHHUBEpPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BUAOB JACSITEILHOCTU: PElIeHUs mpobaeM, MONCKa, aHalu3a U
00paboTKu MH(pOpMaAIMH, HEOOXOAUMBIX Ui MPUOOPETEHUsl OMNbITa JEATENbHOCTH, KOTOpas 3aHUMAaET
BaXHOE MECTO B IMO3HAHWU XUMMH, a TAKXKE JUISI OLIEHKHU C MO3MLUN 3KOJIOTHYECKOH Oe30MacHOoCTH
XapakTepa BIHUSHUS BEIECTB U XUMUYECKHX IIPOIIECCOB HA OPTaHM3M YeJIOBEKA U PUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYaldbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yyaroIuXcsl: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBbIE 3HAHUS 110 XUMHUHU B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTSIMH, MCTIOIH30BaTh COBpEMEHHbIE NH(POPMAIIMOHHBIE TEXHOJIOTHH AJIs MIOMCKa
U aHaJln3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

¢dbopMHUpoBaHHE U Ppa3BUTHE Yy OOYyYaroOIUXCS ACCOLMATHBHOTO M JIOTMYECKOI'O MBILIUICHHUS,
Ha0JII0/1aTeIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPblE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPH
IJIJAHUPOBAHUU U MPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE y OOydaroIUXCsl YOEKIEHHOCTM B T'YMaHMCTUYECKOM HAIPaBIIEHHOCTH XMMHH, €€
BXHOW pPOJIM B PEIICHUU TJIOOATBHBIX MPOOJIEM palMOHAIBHOTO MPHPOIONOIB30BaAHUS, MOMOIHEHHUS
SHEPreTUYECKUX PECYpCOB U COXPAHEHHS MPHUPOAHOIO pPABHOBECHS, OCO3HAHUS HEOOXOIWMOCTH
Oepe’KHOr0 OTHOILIEHMS K MPUPOJAE U CBOEMY 3/I0POBBIO, & TAKXKE MPHUOOPETEHHUS OIbITA HCIIOIb30BaHUS
MOJTYYCHHBIX 3HAHWUW JJIS1 TMPUHATHAS TPAMOTHBIX PEIIEHWN B CHUTYaIUSAX, CBA3AHHBIX C XUMHUYECKUMHU
SIBJICHUSIMU.

B y4uebnoM mmane cpemgHero obmiero oopazoBaHus mpeaMeT «Xumus» 0a30BOro YpOBHSI BXOJUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMEThI».

OO1iee yuCIIO YacoB, OTBEAEHHBIX U U3yUYEHUS XUMUHU, Ha 0a30BOM YpPOBHE CPEIHEr0 OOIIEeTro
oOpa3zoBanusi, coctaBiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezento), B 11 knmacce — 34 yaca (1 gac
B HEJIETIO).

COILEPKAHUE OBYYEHUS

10 KJIACC



OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpenMer opraHndeckod XMMMM: €€ BO3SHMKHOBEHME, Pa3BUTHE U 3HAUYECHUE B IIOJIyYEHHUU HOBBIX
BEIIIECTB U MaTepuaaoB. Teopus CTpOECHHUsS] OpraHrMYecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE
nosoxkeHus. CTpyKTypHbIe (OpMYITbl OpPraHMYECKUX BEIEeCTB. I 'oMonorus, nsomepus. XUMHUYECKas CBSI3b
B OPraHMYECKHUX COCIUHEHMSIX — OJVUHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o KiIaccUpUKAMK OpraHMYECKHX BemiecTB. HoMeHkmarypa OpraHMYecKux
COoelMHEHUIl (cucremaTHyeckas) M TPUBHAJIbHBbIC HA3BaHUS BaKHEHIIMX IpEICTaBUTENEH KJIaccoB
OpPraHMYECKUX BEILECTB.

OKcIepUMEHTAIIbHbIE METO/Ibl M3YUEHHS BELECTB U UX IPEBPALLCHUN: 03HAKOMIIEHUE ¢ 00pa3naMu
OpPraHMYECKUX BEILECTB U MaTepraIaMH Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEIIECTB,
HaOJI0ICHNE U ONMCAaHUE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BELIECTB NPHU
HarpeBaHuu (IJIaBJIEHUE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUH psl. MeTaH M 3TaH — IPOCTEHIINE PEICTaBUTEIN
aJIKaHOB: (PU3NYECKHUE U XMMUUYECKHE CBOMCTBA (PEaKIIMU 3aMELICHUs] U TOPEHHUs ), HAXOKICHUE B IPUPO/IE,
[I0JIy4YE€HUE U IIPUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psA. OTUIEH M NPONWIEH — IpOCTeHIne
NPEJCTaBUTENI  AIKCHOB: (U3WYECKHEe W XHMHUYECKHE CBOWCTBA (peakiuu THAPHPOBAHUS,
raJJOreHUPOBAHUS, TUAPATALlUH, OKUCIECHHS U TIOJIMMEPU3allin ), MOJydeHHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraauen-1,3: cTpoeHne, BaXHEHIINE XMMUYECKHE CBOWCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, I'OMOJIOTUYECKUH psiA. ALETUIEH — MNpPOCTEUIIUi
IPEJCTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHE, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benzonm: cocraB, cTpoeHHe, (HU3MUECKME U XHMHUYECKHE CBOICTBa (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHHMSA), IIOJIyYE€HUE U IPUMEHEHHE. 101)0/1: COCMAs, cmpoenue, usuieckue u
Xumuueckue CceoUCmea (peakyuu 2ano2eHupo8anus U HUMPOBAHUs), NOYUeHue U HnpuMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTnyeckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, IPUHAUICKAIUMH K Pa3InYHbIM
KJIacCcaM.

[IpupoaHbIEe HCTOUHUKH YTII€BO0POA0B. [IpupoaHblii ra3 u nomyTHble HeQTsAHbIE Ta3bl. HepTh 1 eé
npoucxoxaeHne. Criocodsl nepepaboTku He(PTU: MEepEeroHKa, KPEKUHT (TEPMUUYECKHUM, KaTaTUTUYECKH),
nupoau3. [IpoaykTsl nepepaboTku HE(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €ro rnepepaboTKH.

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MpEBpallleHUi: 03HAKOMJIEHUE C 00pa3liaMu
IlacTMacc, KaydyykoB M pe3uHbl, koiekuun «Hedte» u  «Yromp», MoJenHpoBaHUE MOJEKYI
YIJI€BOJIOPOAOB U TaJOr€HONPOU3BOIHBIX, NPOBEICHNE MPAKTUYECKOW pabOoThl: MOJYyYEHHUE ITHIIEHA U
H3Yy4YEHHUE Er0 CBOMCTB.

Pacuérneble 3anaun.

Bblunciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BELIECTBA WJIM MPOJAYKTAa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOAHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxamme oprannyeckne coeANHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOI M ATAHOJ: CTPOEHHE, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (peaklUuMHW C AaKTUBHBIMH MeETaJlJIaMH, TaJOre€HOBOJOPOJIaMHU, TOpEHHE), TNPUMEHEHHE.
BonopoaHeie cBA3M MEX 1y MOJIEKYJIaMU CIUPTOB. JlelicTBHE METAHOIIA ¥ TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroatoMHble COUPTHI. OTHJIEHTJIMKOIb U TJIMLEPHH: CTPOCHUE, (PU3NYECKUE M XUMHUYECKHE
CBOWCTBa (B3aMMOAEUCTBUE CO LICTOYHBIMH METaJlaMH, KaueCTBEHHAsh peaKlMs Ha MHOTOaTOMHBIE
cnupthl). JlelicTBre HA OpraHu3M yesoBeka. [IpuMeHnenune raunepruia u dTUICHTITUKOIIA.

@deHoN: CTpOEHHE MOJIEKYJNbl, (U3MUECKHe W XHMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunsl U kemonvi. GopManpAeTH, aleTaNbJICTUA: CTPOCHUE, (PU3NYECKHe U XUMHUYECKHUE
CBOMCTBA (peaKIM OKUCICHHS U BOCCTAHOBJIEHUS], KAU€CTBEHHbIE PEaKliu), MOJIy4eHHEe U PUMEHEHHE.

OHOOCHOBHBIE NpeJieNbHbIe KapOOHOBBIE KUCIOThl. MypaBbHHAs U YKCYCHAs! KUCIOTBI: CTPOEHHUE,
¢bu3nyueckue U XMMHYECKHE CBOWCTBA (CBOMCTBA, 00IIMe Ul Kiacca KUCIOT, peakuus dTepUu(UKaIim),




noJiydyeHue u npumeHeHue. CTeapuHoBasi U OJICMHOBAs KMCIIOTHI KaK MPeICTaBUTEIH BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eCTBHUE.

CrnoxHble 3(¢Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ 'MApONIN3 CIOXKHBIX 3GUpoB. JKUpHI.
I'mpponus xupos. IIpuMenenue xupos. buosornueckas posib :KUpPOB.

VYrneBoabl: cocTaB, Kiaccu(UKanus yrieBoloB (MOHO-, AM- M Tojucaxapunbl). [roko3a —
MPOCTEUIINI MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE U XMMUYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcugom meau(ll), oxumciaeHne aMMHMadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKICHUE B MPHPOJIE, IPUMEHEHHUE, OMOIOTHYECKas pOJlb.
®orocunres. PpykTo3a Kak U30Mep TITIOKO3bI.

Kpaxman u wnemmonosa Kak nOpupofHble noiaumepbl. CTpoeHHe KpaxMmana U LEJUIOJIO3bI.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaina (THIPOIu3, KaYeCTBEHHAs PEaKIusi C HOJ0M).

DKcIepUMEHTAIbHBIE METO/IbI M3YUEHHSI BELIECTB U MX MPEBPALICHUN: TIPOBEICHHE, HAOIIOIeHUE U
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAa4E€CTBEHHBIC PEAKIMH OJHOATOMHBIX
cnupToB (okucaeHue 3TaHosa okcuaoM Meau(Il)), MHOroaToMHBIX CIMPTOB (B3aUMOICHCTBUE TIIMLIEPUHA
¢ ruapokcuaom menu(Il)), anpaernmoB (OKHUCIEHHWE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaom menu(Il), B3ammopeicTBue Kpaxmalia ¢ HOJIOM), TPOBEACHHE MPAKTHUYECKOH pabOThI:
CBOICTBA pacTBOpa YKCYCHOU KHCIIOTBHI.

Pacuérnbie 3anaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BELIECTBA WJIM MPOJAYKTAa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO W3 MCXOAHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepkalie opraHn4eckie CoeIMHEHNUs.

AMUHOKHUCIOTBL Kak aM(oTepHble oOpraHuyeckue coeAuHeHus. DuU3NYecKue U XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe MHIKHA). buonornueckoe 3Ha4eHnEe aMUHOKHUCIIOT. [lenTuabl.

benku kak mpuUpoOJIHBIE BHICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuyHas, BTOpUUHas U TPEeTUYHAS
CTpyKTypa OenkoB. XMMUYECKHE CBOMCTBA OEJIKOB: THIIPOJIN3, ACHATYpAIUs, KAYECTBEHHBIC PEaKIK Ha
OeNKH.

DKcIepUMEHTAIbHBIE METOABI W3YUEHHs BEIIECTB M MX INPEBpAIICHUI: HAOIIOEHUE U ONMCAaHHE
JI€MOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBaHUH, I[BETHBIC PEAKIINH OEIKOB.

BbicokoMo1eKy ISIpHbIE COeTMHEeHUs

OcHOBHbIE MOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, CTENEHb [OJIMMEPU3AINH, CpelHAs MoJyieKyisipHas Macca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MONUMEPHU3aIusl U MOJTHUKOH ICHCAIHS.

DKcIepUMEeHTaTbHBIE METOJIbI N3YUEHUS BEIIECTB U MX MPEBPAICHHI: 03HAKOMIJICHHE C 00pa3amMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zamusi MeXNpeAMETHBIX CBsA3€M MpH HM3yYeHHH opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHSITHH,
SIBIISFOIINXCS] CHCTEMHBIMH ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOm1re ecTeCTBEHHO-HAYYHBIE IOHATHS: SIBJICHNE, HAYYHBIH (PaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CHHTE3, KJIacCu(UKaIMs, NEPUOINIHOCTDb, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOAETHUPOBAHNUE.

®dusuka: Marepus, SHEprusi, macca, aTOM, 3JIEKTPOH, MOJEKYJa, SHEPreTUYECKU! YpPOBEHbD,
BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIECTBa, (PU3UYECKUE BEIMYMHBI M EAMHHUIBI HMX
M3MEpEHUSI.

buonorus: kierka, opranusM, 6uocgepa, 0OMeH BeIIecTB B OpraHu3Me, (POTOCUHTE3, OMOJIOTMYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIAEBOIBI, )XUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOTHS: THWIIEBBIE MPOIAYKTHI, OCHOBBI PAIMOHAIHHOTO TIMTAaHUS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE MpenapaThl, MaTepraibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUU



XuMHudecKui 37eMeHT. AToM. Slmpo aToma, M30TOMBI. DJIEKTPOHHAs 00070YKa. DHEPreTHYCCKUE
YPOBHH, IOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, d- amemerThI. OCOOCHHOCTH pacTpeieICHUS JICKTPOHOB
o OpOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypaIUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB Jl. M. Menneneesa.
CBs3b neproanYecKoro 3akoHa u lleproanueckoi cuctemsl xuMuueckux 3eMeHToB J1. 1. Menaeneesa ¢
COBPEMEHHOU TeOpUel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHUX JIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB 10 IPYyIMIaM U NepuoAaM. 3HaUeHHUE NePUOINIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BeniecTBa. XUMHUYECKask CBsI3b. BUbl XUMUYECKON CBSA3M (KOBAJIGHTHAS! HEMOJSIPHAS U
MOJIApHAs, WOHHAs, MeTauhdeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHON XHMHUYECKOW CBS3H
(oOMeHHBI M JOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTb. DIEKTPOOTPUIATENBHOCTD.
Crenenb okucienus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTAIUVIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[lonsiTHe 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMHBIE pacTBOPbI. MaccoBas 107151 BElIeCTBa
B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenvHeHuil. HomeHkiaTypa HEOpraHMUYECKHUX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAUICKALIUX K PA3IUYHBIM KJIACCaAM.

Xumundeckas peakius. Kinaccudukanus XuMHUYECKUX PEeaKIMii B HEOPTaHUYECKOM M OPTaHUYECKOM
XUMUU. 3aKOH COXPaHEHHS MAaCcChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUH ITPU XUMUYECKUX
peakLusx.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iIMuHbIX (hpakTopoB. OOpaTHMble peakliui. XUMUYECKOE
paBHOBecue. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle latense.

OnektponuTrueckas aucconuaius. CwibHbIe U clladbie 3JeKTpouThl. Cpea BOJHBIX PacTBOPOB
BEILECTB: KUCasi, HEUTpabHas, LIEJI0YHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCrepUMEHTANIbHBIE METO/Abl M3YyYeHHUs BEUIECTB M HMX MPEBPAICHHIA: JEMOHCTpAIMs TaOJHII
«Ileppuoguyeckas cucrema xuMuueckux oduieMeHtoB JI. WM. MeHnneneeBa», u3ydeHue Mouenen
KPUCTAINTMYECKUX PEHIETOK, HAONIO/IEHNe U ONMHCAHHE JEMOHCTPAIMOHHBIX M JIa0OPATOPHBIX OIBITOB
(pa3znoxeHue MEepoKCHIa BOAOPOAA B NPHUCYTCTBUHM KaTalu3aTopa, OINPEICIICHHE CPEelbl PacTBOPOB
BEUIECTB C TMOMOUIbIO YHUBEPCAIBHOTO HMHIMKATOPA, PEaKIMH HOHHOTO OOMEHa), MpPOBEACHHE
MPaKTUUECKOU paboThl «BiusiHue pa3nudHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peaKIum.

Pacuérneie 3amaumn.

Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEAKITUH, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI, PaCUETHI
C UCIOJIb30BAaHUEM MOHATHUS «MAaccoBasi J0JIs1 BELIECTBAY.

Heopranunueckasi xumust

Hewmeramnsl. Ilonoxenne nemeraiwios B [leproandeckon cucreMe XUMUYECKUX dyiemMeHTOB JI. U.
MenneneeBa U OCOOEHHOCTU CTpO€HHUs aromoB. Du3Hueckue CBOWCTBA HEMETAJIOB. AJIIOTPOIHUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BAaXKHEHIIMX HEMETAJUIOB (TaJIOTE€HOB, CEphI, a30Ta, (pocdopa, yriepona u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSTUHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COECIUHEHUN.

Merauel. [lonoxenne meraiuioB B Ilepronnueckod cucreMe xuMudeckux snemeHtos . .
MenneneeBa. OCOOEHHOCTH CTPOCHHMS IJEKTPOHHBIX 000J0U€K aTOMOB MeTayuioB. O0mme dusndeckue
cBolcTBa MeTauioB. CIUIaBbl METAJJIOB. DJIEKTPOXUMUUYECKHUM psAJl HAIPSHKEHUH METaIIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUHM, KA, KaJIbIMK, MarHUW, aJFOMUHUU,
IUHK, XPOM, JKEJIe30, ME/Ib) U UX COCTUHEHHI.

O61ue cnocoObl nmoxydeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOAbl M3YYEHHUS BELIECTB M HUX IMPEBpALICHUN: U3YUCHHE KOJUIEKIIMHU
«Metamel M CIUIaBb», 00pa3IOB HEMETAJUIOB, PEIICHHWE DKCIIEPUMEHTAIBHBIX 3a/1a4, HaOII0JeHUuEe U
OMHCaHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOJIEHCTBHE THIPOKCHIA aTIOMUHUS C
pacTBOpaMH KUCJIOT U MIEJI0UYei, KaueCTBEHHBIE PEAKIIMY HAa KATHOHBI METAJIJIOB).

Pacuérnsie 3amaymn.

Pacuérer Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOUINX B PEAKIIMU BEIIECTB, paCYEThl MacChl (00bEMA, KOTMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIINH, €CJIU OJIHO M3 BEIIECTB UMEET MPHUMECH.

Xumus U KU3Hb



Ponp xumum B 06ecrieueHnn YKOJI0THIECKOM, SHEPTETHUECKOW 1 TTUIIIEBOM 0€3011aCHOCTH, pa3BUTHH
MeauuuHbL. [IoHsATHE 0 HAyYHBIX METOJaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienust 00 OOMMX HAYYHBIX NPUHIUNAX MPOMBIIIIEHHOTO MOJYyYEHHUS BaKHEUIINX
BELIECTB.

YenoBeKk B MHpE BEHIECTB U MaTepUAIOB: BaKHEHMIIME CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE =~ MaTe€pUallbl, KpacKd, CTEKJIO0, KepamMHKa, Marepuaiabl il 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIE y100pEHUSI.

XuMHs U 370pOBBbE YEJIOBEKA: IpaBUJIa MCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBHiia
0€3011acHOT0 UCIIOIB30BAHUS MPENapaToB OBITOBON XMMHHU B TOBCEAHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBS3U.

Peanuzarus MexXnpeIMEeTHBIX CBSA3EH P M3yUYCHHUH OOIIeH 1 HeopraHuvecko xumuu B 11 kiacce
OCYILECTBIISICTCA 4Yepe3 HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHHA, TaK U TOHSITHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOu1re ecTecTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAIH3, CHHTE3,
KJaccuuKanus, IepuoAUYHOCTb, HAOIIOJCHIE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHHE, SIBIICHUE.

®dusuka: wmarepus, OSHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPTEeTUUECKU YPOBEHb, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHHE
BelIeCcTBa, ((U3NUECKIE BETUIHHBI U CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- U MUKPOIIEMEHTHI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHoNmOTHA: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUIYPrusi, IPOU3BOACTBO CTPOUTEIIBHBIX
MaTEepUajoB, CEIbCKOXO3UCTBEHHOE IPOU3BOJICTBO, IMHUIIEBAs MPOMBIIUICHHOCTD, (hapmarieBTH4ecKast
[IPOMBIIIJIEHHOCTh, IPOM3BOJCTBO KOCMETHYECKUX IpEnapaToB, IMPOU3BOACTBO KOHCTPYKLIHMOHHBIX
MaTEepUaJIOB, ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 10 XMMHWHW HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K Pe3yJibTaTaM OCBOEHHUs OOYYAarOIIUMHUCS MPOrpamMm
cpenHero ooOmero o0pazoBaHUs (JTUYHOCTHBIM, METalpeaMETHBIM M TpeaMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOHM U pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS TPOTPAMM CPEIHETO
o01ero o0pazoBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cOOTBEeTCTBUU C CHCTEMHO-IEATEILHOCTHBIM TTOIXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIhTaTOB
OCBOGHHS NpeaMeTa «XUMHs» Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHMs BBIIENEHBI CIEIyHoIue
COCTABIISIOIIHE:

OCO3HaHHE OOYYalOIIMMHUCA POCCUUCKON Tpa)TaHCKOW HWISHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOTIPEICIICHUIO;

HaJIM4YMe MOTUBAILIUU K 00YUEHUIO;

IeJIEHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KITFOYEBHIX IIEHHOCTEH
Y UCTOPUYECKUX TPaIUIHi 0a30BOI HAYKU XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIINXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMHU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYHE TIPABOCO3HAHUS DKOJOTHUYECKOW KYIBTYphl W CHOCOOHOCTH CTAaBHTh IENM M CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMgHOCTHBIE PE3ybTaThl OCBOCHHUS TpeaMeTa «XHUMHsS» JOCTHTAIOTCS B €IUHCTBE YYEOHOU H
BOCIIUTATEIHLHON JEATETbHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMU, COIMOKYIBTYPHBIMHU, TYXOBHO-
HPAaBCTBEHHBIMH I[IEHHOCTSIMH ¥ HJEaTaMH POCCHUHCKOTO TPaKIAHCKOTO 0OIIecTBa, NMPHHATHIMUA B
o0IIecTBE HOpPMaMH W TPaBWIAMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLIECCaM CaMOIO3HAHUS,
CaMOpa3BHUTHUS M HDABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0YYAFOIIIUXCS.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS MpenMeTa «XHUMHS» OTpakatoT cHOPMHUPOBAHHOCTH OMbBITA
MO3HABATEIFHON M MPAKTUYECKON JEATEIHHOCTH O0YJarOIIUXCs M0 peaTu3alliy MIPHHATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS



0CO3HaHHUs 00yUYalOIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U
MIPABOTIOPSIKY;

MPEJICTaBJICHHSI O COLUATbHBIX HOPMAaX M MpaBUiIaxX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON NEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX U O3HABATEIbHBIX 33/1a4, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPHUHUMATh MOTHUBBI, HAMEPECHUS, JIOTUKY U apryMEHTHl JIPYTUX MPH
aHaJIM3e pa3IMYHbIX BUJOB YUeOHOM NesATEIIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHONW XUMHUU;

YBOKEHUS K MPOIIECCY TBOpPYECTBA B 00OJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HaHHUs TOTO, YTO JOCTIKEHUS HAyKH €CTbh Pe3ylbTaT [UIMTEIbHBIX HAOIOJIEHUM, KPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX IIOMCKOB, IIOCTOSTHHOTO TPYya YYEHBIX U MIPAKTUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUHU U TOCJIEAYIONIEM aHajiu3e MHGOpMaluu O
MePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUU, CBSI3aHHBIE C XHWMUYECKUMH SIBICHUSMHU, U TNPUHUMATDH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPHUIIIECH C MO3ULINN HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITHX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHUS IIEHHOCTEN 3I0POBOT0 U 0€301acHOro 00pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHST TIPaBHJT 0E€30IIaCHOTO OOpAaIleHUs! C BEUIECTBAMHU B OBITY, MIOBCEIHEBHOW KHU3HU U B
TPYIOBOU AESITENbHOCTH;

MMOHMMAHUS IEHHOCTH MPABWJI WHIUBUIYAJIBHOTO W KOJUIEKTHBHOTO O€30MAacHOrO TMOBEJCHUS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaAHUS MOCJIEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB,
KYpeHHUs);

5) Tpya0BOIro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIEOBATENBCKON IESTEIbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX IESITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 COIMAIBLHON HAMPaBICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY H3yUEHHUIO0 MPOQEeccHil pa3NIuyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHECHHS TTPEIMETHBIX 3HAHUH 110 XHMHH;

YBXKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ylbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAJIBHOW TPAEKTOPUH oOOpa3oBaHus, Oymyiein
npodeccun M peanu3aluu COOCTBEHHBIX J>KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH 11eTIECO00Pa3HOT0 OTHOIIEHUS K IPUPOJIE, KAK UCTOUHHUKY CYIIECTBOBAHUS KU3HHU HA
3emie;

MOHMMAaHUS TJI00AJTBHOTO XapakTepa OJKOJOTHYECKUX TMPOoOJieM, BIUSHUS SKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUSI HEOOXOIWMOCTH HWCIIOJIB30BAHMS JOCTIKCHHH XUMHUU [UISl PEHICHUS BOIMPOCOB
paIMOHAIBLHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JNEHUCTBHUW, NMPHUHOCAIINX BpPEI OKpPYXKAroLEeH NPUPOJHOW Cpele, YMEHHs
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HAJIMYHUs PA3BUTOTO YKOJIOTHUYECKOTO MBIIIJICHHS, YKOJIOTUYECKOU KYIbTYPhI, ONbBITA AEITEIbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  PYKOBOJACTBOBATHCI HMH B  TIO3HABATEIHHOM,
KOMMYHHKATHUBHOU U COIIMAILHOM MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO MPOTUBOCTOSITH UACOTOTHH
xemohobuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTA MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 OOIIIECTBEHHOMN MPAKTHUKH;



MOHUMAaHMsl CeUU(PUKA XUMUHM KaK HAyKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU PALIIOHAILHOTO
HAYYHOTO MBIIUICHUS, CO3JJaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KAIOIEeM MHUpPE KaK O €IMHCTBE
IPUPOJBI U YENIOBEKa, B IMO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHM MPOOJIEM COXPAHEHUs
IIPUPOHOTO PaBHOBECUS;

yOexEHHOCTH B 0CO0OW 3HAUYMMOCTM XHMMHUHU JUIi COBPEMEHHOW LMBMIM3AlMU: B €€
T'YMaHHCTHYECKOH HANpaBICHHOCTU M BaXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHOMN KYJIbTYpPHI,
pelIeHUH II00aJbHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPhEBOM, YHEPIETHUECKOM,
MUIIEBOM M 3KOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICUeHUH YCIOBUHN YCIEIIHOTO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOM KU3HU KaXKJ0TI'0 YjeHa O0IeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUs CYITHOCTH METOJ/I0OB MO3HAHMUSI, UCIOIb3YEMBIX B
€CTECTBEHHbBIX HAyKaxX, CIIOCOOHOCTH MCIIOJb30BaTh IOJIydaeMble 3HAHUS MU aHAIU3a U OObSICHEHMS
SBJICHUH OKPY)KAIOIIETO0 MHpa M MPOUCXOIAMIMX B HEM M3MEHEHHH, yMEHHUs JelaTh O0OOCHOBaHHBIC
3aKJIIOYEHHs Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJIy4EHHs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIIOJIb30BaTh XUMMYECKHE 3HAHUSA JJs pelleHus npolieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATENbCKON JEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHUIO U caMOOOpa30BAHUIO, K aKTUBHOMY
MIOJIyYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TETbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHHS YY€OHOrO IpenMmeTra «XHMHS» Ha YPOBHE CPEIHEro
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHHMS  MHUPOBO33PCHHUS  OOYYAKOIIUXCS  MEKIUCIHUILIMHAPHBIC
(MexmpenMeTHbIe) OOIICHAayYHBIE TOHATHS, OTPAXKAIOIIUE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa M
crienu(UKy METOJIOB MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HAayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIECC, CHCTEMa, HAy4YHBIH (DaKT, NMPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHKe, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YVHUBEpCaJIbHbIC Y4eOHBIC JeHCTBUSA (MTO3HABATEIIbHBIE, KOMMYHUKATHUBHBIC, PETYyISTHBHBIC),
obecrieunBarone (HopMUpoBaHHE (YHKIMOHATHHOH T'PAMOTHOCTH U  COIMAJIBHONH KOMIICTCHIUH
00yJaronuxcs;

CMOCOOHOCTH 00yYarOIINXCsI UCTI0JIb30BaTh OCBOCHHbIE MEKANCLIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE
3HaHUS M YHUBEPCAIbHBIC YIeOHbBIE ICHCTBHS B TIO3HABATEIILHOW M COITMAIBHON TIPAKTHKE.

MertanpeamMeTHbple  pe3yapTaThl  OTPaXKAIOT  OBJAJIEHWE  YHHBEPCAIbHBIMU  Y4EOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajeHne YHMBEPCAILHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTIPENIeNIATh IeNN JEeATEIBHOCTH, 33/aBas NapaMeTpbl U KPUTEPUH WX JOCTIKEHHS, COOTHOCHTH
PE3yNbTaThI AEATENBHOCTH C MTOCTABIEHHBIMHU LIEISIMH;

WCIIOJIb30BaTh TP OCBOCHUH 3HAHHWNA MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTEePHBIS
MPU3HAKU TIOHATUN M yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIME MOHATUS AJIS
OO0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATH MTPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaCCYXKICHHS (MHAYKTHBHBIC, NEAyKTHBHBIC, 1O AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS B PACCMATPUBAEMBIX SBICHUSAX, (DOPMYITHpPOBATH BBIBOJBI H
3aKJTFOUCHUS;

MPUMEHSTH B TPOIIECCE MMO3HAHMS, UCTIOIb3yeMble B XHMHUU CHMBOJIMUYECKUE (3HAKOBBIC) MOJICIH,
peoOpa3oBhIBATh MOJEIBHBIE MPEICTABICHUS — XUMHUYECKH 3HaK (CHMBOJ) DJIEMEHTAa, XMMHYECKas
dbopMyIa, ypaBHEHHE XUMHYECKOH PEAKIIUU — MPU PEIICHUN YUeOHBIX TTO3HABATEIBHBIX U MPAKTUICCKHIX
3a/a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS IS BBIIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIECTB M XUMUYCCKUX PEAKITHH.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUIECKUX PEAKIIHIA;



(GopMyIMpOBaTH LENU U 3aJla4d UCCIIECAOBAHUS, HCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIBHO
copMyIHpOBaHHBIE BOINPOCHI B KayecTBE HMHCTPYMEHTA MO3HAHUS M OCHOBBI Uil (HDOPMHUPOBAHUS
TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUM;

BJIa/IETh HABBIKAMU CAMOCTOSATEIBHOTO INIAHNPOBAHUS U IPOBEICHNS YUEHUUECKUX IKCIIEPUMEHTOB,
COBEPILICHCTBOBaTh yYMEHHUS HAOJIOJAaTh 3a XOJOM IIPOLECcCa, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIIFHO JOCTOBEPHOCTH pE3YNIbTaTOB
UCCIIEI0BaHMsI, COCTaBJIATh OOOCHOBAHHBIN OTUYET O MPOJeIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIBCKOW W MPOEKTHOH NEeSTETbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pEIEHUs] INPAaKTUYECKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHbIX METOJIOB [IO3HAHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYJIApHAs JUTEpaTypa
XMMHYECKOI'0 COJEp KaHUs, CIIPaBOYHbIE OCOOMS, pecypchbl MIHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3NUYHBIX BHIOB W (OpPM MPEICTABICHHS, KpPUTHUECKH OLICHUBATh €€ JIOCTOBEPHOCTh U
HEMpPOTUBOPEUYUBOCTb;

(dbopMyIHpOBaTH 3aIPOCHl M MPUMEHATH PA3IUYHbIE METOABI MPU MOUCKE U 0TOOpe MH(popMaruy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeaEHHOr0 TUIIa;

npuoOpeTaTh OMNBIT HUCMOJB30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMABHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMAUU (CXEMBbI, TpapHKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEICTBA NMPH padOTe C XMMHUYECKOW HH(pOpManuei:
IPUMEHATh MEXIIpeIMEeTHble ((pU3MuecKue U MaTeMaTH4yecKue) 3HAaKU M CHMBOJbI, (OpMYIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OBiagenne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJjaBaTh BOINPOCHI IO CYILIECTBY OOCY)XJaeMOHl TeMbl B XOJ€ Juajora H/WIU JTUCKYCCHH,
BBICKa3bIBaTh WACH, (HOPMYITUPOBATH CBOW MPEIUIOKEHUS OTHOCHTEIHHO BBHIMOJHEHUS MPEIIOKEHHON
3ajJjauuy;

BBICTYNIaTh C MpEe3eHTaluedl pe3ylbTaTOB II03HABATEJIbHOM JI€ATENbHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUH XHMHUYECKOIO HKCIEPUMEHTA,
MIPaKTUYECKON pabOThI IO MCCIIET0BAHUIO CBOWCTB M3y4aeMBbIX BEILLECTB, pealu3aluy y4eOHOro mpoeKTa
1 (OpMYJIMPOBATH BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHBIX HCCIEIOBAHNN MYTEM COTJIaCOBAaHUS MO3ULIUI
B X0/JIe 00CYXeHUsI U 0OMEHa MHEHUSIMHU.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

CaMOCTOSITENIbHO MJIAHUPOBATh U OCYILECTBIATH CBOIO NO3HABATENbHYIO JIEATEIbHOCTh, ONPEEIIss
e€ 11eJ1 U 3a]1a4i, KOHTPOJIUPOBATh U 110 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh IPEeJIaraeMblii alrOpUTM
JEHCTBUI MpU BBIMOJIHEHUH YU4EOHBIX M MCCIIEI0BAaTENbCKUX 3a/1a4, BIOUpaTh Haubosee 3P PeKTUBHBIN
CIOCO0 MX pelIeHus C y4ETOM MOITy4YEeHHUSI HOBBIX 3HAHUH O BEIeCTBaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJBTATHBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUH 0 XMMUYECKOI COCTABIISIOIIECH €CTECTBEHHO-HAyYHON KAPTUHBI
MUpa, POJIM XMMHH B MIO3HAHUU ABJIEHUHN TIPUPOJIbI, B POPMUPOBAHUYU MBIIIIEHUS U KYJIbTYpbl JINYHOCTH,
e (YHKIMOHAJIBHON I'PAaMOTHOCTH, HEOOXOAMMOM JJIsl PElIeHUs] MPAKTHUYECKUX 3a/lad U SKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELE;

BIIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE IOHATHUS
(XMMUYecKuil ~ DJIEMEHT, aToM, DJEeKTpOHHas  000J0YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATENILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas (opmyina (pa3BépHyTas M COKpaméHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA OO0BEM, yriaepoAHbIi ckeneT, (yHKIMOHAJIbHAS TpYIIa, pajukal,
M30MEpPHsI, U30MEPBI, TOMOJIOTUUECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOX U a30TCOJEpIKaIIHe
COEIMHEHHSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COCAMHEHMUS); TEOPUH U
3aKOHBI (TEOpHS CTPOEHUs opranndeckux Bemects A. M. ByTiiepoBa, 3aK0H COXpaHEHUS MacChl BELIECTB);



3aKOHOMEPHOCTH, CHMBOJMYECKHM S3bIK XUMHH; MHPOBO33pEHYECKHE 3HaHUs, JeKallle B OCHOBE
MOHUMAHUS TMPUYMHHOCTH ¥ CHCTEMHOCTH XWUMHUYECKHX SBIICHUH, (AKTOJIOTHUUECKHUE CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJIYYEHUHU U OE30M1aCHOM HCIOJIb30BAaHUHM BaXXHEHIINX OpraHMYECKHUX BEILIECTB B
OBITY U IPAKTHYECKOH eATEIHHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh yYMEHUU BBIABIATh XapaKTepHbIe IMPU3HAKU TOHSATUM, yCTaHABIMBATh HX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME TMOHATUS TIPU OINMCAHUM COCTaBa, CTPOCHUA U
MpEeBpaLICHUI OPraHUYEeCKUX COCTMHEHUI;

cOPMUPOBAHHOCTh ~YMEHUH HUCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIUKY IS  COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpal€HHOIN) (GOopMyll OpPraHM4ecKuX BEIIECTB U
YpaBHEHUN XWMHUYECKUX pEaKIMi, M3roTaBIIMBaTh MOJIETU MOJIEKYJ OPraHMYECKUX BEIIECTB MJIf
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH IPHHAIC)KHOCTh H3yYCHHBIX OPTAaHUUYECKUX BEIIECCTB
10 UX COCTaBY U CTPOEHUIO K OIpe/eIEHHOMY KJIacCy/Tpymie coequHeHul (yrieBogopo/ibl, KUCIOPO U
a30TCO/ICpXKAIINE COCIUHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematndeckorn HomeHkiatype (IUPAC), a Ttakyke NpWBOAWTH TPUBHAIBHBIE HA3BaHHS OTICIBHBIX
OPraHMYECKUX BEIICCTB (ITWICH, MPOINWJICH, alleTUJICH, JSTWICHIJIMKONIb, TIUIEPHUH, (EHOI,
dbopManbaeru, aueTanblIerujl, MypaBbUHAas KHCIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapHHOBAs KMCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0II03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUYECKOW CBS3U B OPraHUYECKHX COETUHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPUH CTPOCHHS OpPraHMYECKHUX BEIIECTB A.
M. BbytnepoBa st 00BsSICHEHHs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUS MACChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (DU3MYECKHE U XUMHUYCCKHEC
CBOMCTBA TUMIMYHBIX MPEACTABUTEIICH PA3TUYHBIX KJIIACCOB OPTAaHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MIPOMWIICH, aleTuwieH, Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAaHOJ, ATAHOJ, ITHJICHIJIHKOJb,
TIIMLEpHUH, (PeHou, aleTanbIerusl, MypaBbuHas U YKCyCHas KHCIOTBI, TJIOKO3a, KpaxMmal, ILeJUII0J03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXKIYy HHUMHU YypPaBHCHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHIl C CMOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIIECBOJOPOIHOTO CHIpbs (HE(DTH,
NPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX TMEpepadOTKH M TMPAKTHUYECKOe MPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYMCIECHUS MO XUMHUYECKHUM YpaBHEHUSM (MaccChl,
00bEMa, KOJMYECTBA MCXOJHOIO BEUIECTBA WJIM TMPOJYKTa PEAKIMH IO H3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BIIAJETh CHCTEMOMN 3HAaHUI 00 OCHOBHBIX METO[aX HAyYHOTO IMO3HAHMUS,
UCIONIb3YEMBIX B XUMHH MPU W3YYEHHH BEIECTB M XMUMHUYECKHUX SIBICHHH (HaONIoneHue, U3MEpeHue,
SKCIIEPUMEHT, MOJICTUPOBAHKE ), UCTIOIB30BaTh CUCTEMHBIC XUMUYECKNUE 3HAHUS JIJISl IPUHSATHS PEIICHUN
B KOHKPETHBIX KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUiia TOJH30BAHUS XMMHUYECKOM TIOCYIOM |
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe MpaBuUia OOpaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOIHATH XUMHUUECKH SKCIIEPUMEHT (TIpEeBpaIIeHUs
OpPraHUYECKUX BEIECTB MPU HArPEBaHUU, MOJYUYCHHE STUJIEHA U W3YYEHHUE €T0 CBOMCTB, KaueCTBEHHbBIC
pEeaKuy OpraHNYeCKHX BEIIECTB, JCHATypalus OeJIKOB MPH HarpeBaHUM, IIBETHBIC PEAKIMU OCIKOB) B
COOTBETCTBUH C TpaBUJIaMU TEXHHKH O€30MacHOCTH TP OOpaIlleHWH C BEIIeCTBAaMHU M JaOOpPaTOPHBIM
000py/nOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3aluCU YpaBHEHHIA
COOTBETCTBYIOIIMX PEAKINi U POPMYIUPOBATH BEIBOABI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMUUYECKYIO HH(OPMAIIHIO, TOTYIaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBOM MHGopMauu, MHTepHeT u qpyrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIO/IaTh MpaBUiia SKOJIOTHYECKH I1€1ecO00pa3HOro MOBEACHUS B
OBITY W TPYIOBON NEATEIHLHOCTH B IIEJIAX COXPAHEHUS CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHOMN
Cpelbl, OCO3HABaTh OINACHOCTb BO3JIEUCTBHS HA JKHUBBIE OPraHU3Mbl OINPEACIIEHHBIX OPraHMYECKUX
BEIIECTB, TMOHWMAass cMmbIch mokazatenst [IJIK, mosicHATh Ha mpuMepax CrnocoObl yMEHBIICHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUTsl OOYYArOIIMXCSI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHE MPUMEHSITh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUI;



IS CIIETIBIX M CITA00BHUIAIINX O0YYaIOMINXCs: YMEHUE UCTIONIB30BATh Pelbe(PHO-TOUCUHYIO CHCTEMY
obo3nauenuii JI. bpains i 3anmucu XUMUYECKUX (GOpPMYIL.

11 KJIACC

[IpeameTHbIe pe3yiabTaThl OCBOEHUS Kypca «O0I1as u HeopraHuyeckasi XUMHs» OTPaKatoT:

cOPMUPOBAHHOCTh TMPEACTABICHUN: O XHWMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBJICHUN TIPUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U KYITbTYPBHI
JUYHOCTH, €€ (YHKIHOHAIBHOW TIPAMOTHOCTH, HEOOXOJUMOW ISl PElIeHUS MPaKTUYECKUX 3aJad U
AKOJIOTHYECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHUW, KOTOPas BKJIKOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JCKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCT, CTENEHb OKHCIIEHUS, XMMHUYECKas CBS3b
(KoBasieHTHAsl, MOHHAs, METaJUIMYECKasi, BOAOPOAHAs), KPUCTAIMYECKAs PEHIETKA, TUIBI XUMHUYECKUX
peakuuii, pacTBOp, 3JIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs IUCCOLMALMS, OKHUCIUTENb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMHYECKON peaKIK, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
3IEKTPOJUTUYECKON JUCCOoManuu, nepuoanyeckuii 3akon . 1. MeneneeBa, 3aKk0H COXpaHEHUs MACChl
BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAILCHUS SHEPTUH MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKALME B OCHOBE TOHUMAHUS TPUYUHHOCTU
U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJIYUCHUU H
0€30MacHOM HCIOJNb30BAHUM BaXHEHIIMX HEOPraHWYECKHUX BEUIECTB B OBITY M MPaKTUYECKOU
NEeSITeTbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTepHbIE MPU3HAKU TOHSATUH, yCTAaHABIMBATh HX
B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MMOHATHS MPU ONMUCAHUM HEOPTraHWUYECKUX BEIIECTB U UX
MpEBpaICHUN;

c(OPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHYECKYI0 CHMBOJIMKY IS COCTaBICHHS (HOPMYII
BEIIECTB U YPaBHEHHUIN XUMUUYECKUX peakiuil, cuctemarnyeckyro HomeHkIatypy (IUPAC) u TpuBuansHbie
Ha3BaHUs OTJEIbHBIX HEOPTaHMYECKHX BEHICCTB (yrapHbI Ta3, YIIEKHUCIBIA ra3, aMMHak, raméHas
U3BECTb, HETral¢Has U3BECTh, MUTHhEBAS COMA, TUPUT U IPYTHE);

cOPMUPOBAHHOCTh YMEHHH ONPENCNATh BaJICHTHOCTh W CTEICHb OKHUCIICHUS XWMHUYECKUX
AJIEMEHTOB B COCAMHEHMSX Pa3UYHOIO COCTaBa, BUJA XHMHUYECKOH CBs3M (KOBaJICHTHAs, WOHHAs,
MeTaJuThuecKasi, BOJOPOJAHAS) B COSAMHEHUSAX, TUI KPUCTATUIMUECKONW PEIIETKU KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYyJsipHAsi, HWOHHAsA, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PacTBOpPAX
HEOPraHWYECKUX COEANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAAJIEC)KHOCTh HEOPTAaHUYECKUX BEIIECTB MO UX
COCTaBYy K OMNpeNeIEHHOMY KJacCy/TpyIme COeAMHEHUH (ITPOCThIe BEIIECTBA — METAJIB U HEMETAaJLIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pPacKpbhIBaTh CMBICT Tepuoandeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHUPOBATH €TO0 CUCTEMATU3UPYIOIIYIO0, OOBbSICHUTEIHHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHHWE AaTOMOB XHUMHUYECKUX
sanemeHToB 14 mepuonoB Ilepmonmnueckoir cucremsl xumuueckux siemeHToB . M. Menneneesa,
UCTOJB3ysl TMOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAIN», «IHEPreTUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COECJIMHEHUH IO NEpUOaM U Ipynnam
[Tepuoanueckoit cucrembl XuMu4eckux 31aeMeHToB J[. . Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH XapakTepHu30BaTh (OMHCHIBATH) OOIIME XWMHYECKHE CBOMCTBa
HEOPTraHUYECKHX BEIIEeCTB PA3JIMUHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHWE TE€HETHYECKOW CBS3U
MEXy HEOPraHM4eCKMMHU BEIIECTBAMU C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIAaCCHU(PHUITUPOBATH XUMUUYECKHIE PEAKIIMH 10 PA3TUYHBIM MTPU3HAKAM
(uMcty ¥ COCTaBy pearupyroliuX BELIECTB, TEIIOBOMY 3(h(EKTy peakluu, W3MEHEHHIO0 CTeleHen
OKHWCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, YIaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh yYMEHUN COCTABJISATH YpPaBHEHUS PEAKIUN pa3IMYHBIX THUIOB, TOJHBIE U
COKpaII€HHBIC YPAaBHEHUSI PEaKIIMi HOHHOTO 0OMEHA, yUYUThIBAs YCIOBUS, IIPU KOTOPBIX ATH PEAKIIUHA UAYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPKIAONINE KAdeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;



c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYLUTHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKIIHi
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATUX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOW peakuuud OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMELICHHS XMMHYECKOTO PABHOBECHS B 3aBUCHMMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCT YMEHUH XapaKTepU30BaTh XHUMHUYECKHE IPOLECCHI, JIeKAIlue B OCHOBE
MIPOMBIIIJICHHOT'O TTOJTYYeHHs CEPHOM KUCIIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTH MPEACTABICHUI 00
O0IIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTH YMEHUIN POBOJAUTH BHIYUCIICHHS C UCIIOJIb30BAHUEM MOHATHS «MAccoBast 10JIs
BELIECTBA B pacTBOPE», 00BEMHBIX OTHOLUIEHUM I'a30B IPU XUMHUUYECKUX PEAKIUAX, MACCHl BELIECTBA MU
00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOIO U3 YYaCTBYIOIIMX B
peaKIMy BEUIECTB, TEIJIOBOTO 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
MIPEBPALICHHS U COXPAHEHUS SHEPTUU;

cOpPMUPOBAHHOCTh yYMEHUH COOJIOAATh TMpaBWiIa T[OJNH30BAHUS XUMHUYECKOW TMOCYIO0M W
mabopaTopHbBIM O0OpYIOBaHUEM, a TaKKe IpaBujia OOpaleHUs C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIITOJTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHITh XUMHUYECKHUI SKCIIEPUMEHT (pa3iiokKeHHe
IIEPOKCUJIA BOJOPOJA B IPUCYTCTBUU KaTaIU3aTOPA, ONPEAEICHUE CPEbI PACTBOPOB BELIECTB C TOMOIIBIO
YHHUBEPCAIBHOTO HWHIMKATOpa, BIMSHUE DPA3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMHYECKOW pPEaKIIHH,
peakuu HOHHOTo 0OMeHa, KaueCTBEHHbBIE peaKlIMK Ha CyJb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH
aMMOHHUS, pellieHue IKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «MeTtamib» u «HeMeTtannsl») B COOTBETCTBUU
C IIpaBWJIaMU TEXHHUKHU OE€30MaCHOCTH IpU OOpAIEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYAOBAHUEM,
MIPEJICTaBIATh PE3YJIbTaThl XMMUUYECKOTO SKCIIEpUMEHTa B (hopMe 3aITUCH YPABHEHUN COOTBETCTBYIOILIUX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATh XUMUUYECKYIO HH(OPMAIINIO, TOTYIaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpeiCTBa MACCOBON KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(OpPMUPOBAHHOCTh YMEHHUI COOIIIOIaTh MpaBUjia SKOJIOTHYECKH 1e1ecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOH JEATENIBHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOIHOM
Cpelibl, 0OCO3HaBaTh ONACHOCTh BO3/JEHCTBUSA HAa >KMBBIE OPTaHU3MBbI OINPEAEIEHHBIX BEIECTB, TOHUMAs
cmblicia nokasarens [1/IK, noscHaTh Ha npumepax croco0bl yMEHbIIEHHUS U IPEOTBPALLIEHHS UX BPEAHOIO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsL 00YYarOIIMXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0pPOBbS: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHMS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIS CJIETIBIX U CIA00BUIAIIMX O0YYarOIIMXCs: YMEHNE UCTIO0Ib30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpailist uid 3anmucu XUMHYECKUX (GOPMYIL.
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