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IHHOACHUTEJBbHASA 3AIINCKA

[IporpamMma mo XMMHUM Ha YpOBHE CpeHEro oOIiero obpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUM K pe3ysibTaTaM OCBOEHUs (peepanbHOil 00pa30BaTebHOW IMPOrpaMMBbl CPEIHEr0 0OLIEro
obpazoBanus (POIT COO), npencrasienubix B deaepaibHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTenpHBIX  opraHu3anmsx  Poccuiickoii ~ ®exepanuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IMPOrpaMMbl, U OCHOBHBIX IOJIO)KeHMH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI MO XUMHH, K ONpEAeNeHUI0 OOIIeH cTpareruu
00y4yeHHMs, BOCIIUTAHUA U PA3BUTHUS OOYYAIOLIMXCS CPEACTBAMHU Y4€OHOro mpeamera «XUMMsD s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIeNTyaiabHble mnonoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEGHHOCTH LEJEH, COJlep)KaHMs, pe3yJbTaToB OOy4YeHUs U TpeOOBaHMHA K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHue, MM0JIyyaeMoe BBIITYCKHMKaMU 0011e00pa30BaTebHON OpraHu3anuy,
ABIISICTCS HEOTHEMJIEMOM YacCThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TArloM
peanu3alM Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEH, NPHUCYILUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUpobl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYIbTyphl YEJIOBEKa, a TaKXKe HKOJOTMYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TPUPOAHON cpene. Peammsyercs xuMmudeckoe
o0Opa3oBaHMe OOYYalOLIMXCS HA YPOBHE CpeaHEero oOuiero oOpa3oBaHUS CpPEACTBAMHU Y4eOHOTro
npenMera «XuMus», ColepKaHue U MOCTPOEHHE KOTOPOTO OMpPENEIeHbl B MPOrpaMMe MO XUMHUH C
yu€ToM crneun(uKd HayKu XUMHHM, € 3HaueHUs B MO3HAHUM NPHUPOJBI U B MaTEpUAIBbHOM >KU3HU
oOmiecTBa, a Takke € y4€TOM OOMMX Iefled M NPUHLHUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0co0yl pPOjb B COBPEMEHHOMU
LUBWIN3ALUU, B CO3/JaHUM HOBOW 0a3pl MaTepHalbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHNE PAIIMOHATBHOIO HAyYHOTO MBILIUICHHS, B CO3[aHUE IIEJIOCTHOTIO IMpPEICTaBICHUS 00
OKpY>KaloIlleM MHUpe KaK O €JUHCTBE IPUPOBI U YelloBeKa, KOTOpoe (OPMHUPYETCS B XUMUU Ha OCHOBE
MOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOUCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMoOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMH, XHUMHs CTajda HEOThEeMJIEMOMU
YacThI0O MUPOBOHM KyJIbTYphl, HEOOXOJMMBIM YCIOBHEM YCIEUIHOI'O TPyJa W >KU3HM KaXKJOro 4JeHa
obOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HampaBjeHa Ha pelleHue IMoOAIbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrMYeCKOil 0€30aCHOCTH M OXPaHbl 310POBbSL.

B coorBerctBHM ¢ OOIMMH LENSIMH M TNPUHLMIAMH CpEIHEro oOmero ooOpa3oBaHUA
conepkanue mnpeamera «Xumusi» (10-11 kmaccel, 06a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOyYaloImuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHYECKMX OPHEHTHPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COLUYMA,
MIPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMy npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchbl — «Opranuyeckas XUuMus» u
«O0mas U HeopraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHHsS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWH IO HEOPTraHWYECKONW XUMHUU (C BKIIOUYCHHEM 3HAHWHN U3
o0meil XUMUU) U OpraHndeckoil xumuu. PopMHpPOBaHKWE AAHHOW CHUCTEMbI 3HAHUN MPU W3YUEHUH
npeaMera 00ecredynBaeT BO3MOYKHOCTh PAacCMOTPEHMsI BCEr0 MHOrooOpas3usi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepkaHus KypcoB — «Opranudeckas xumusi» u «OOmas M HeopraHuyeckas
XUMHUsD» CPOpPMHUpPOBaHA B IMpOrpaMMe IO XHUMHHM Ha OCHOBE CHCTEMHOIO IOAXO0Ja K H3Y4EHUIO
ydeOHOrO MaTepuasia W OOyCIIOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha



ONpENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMM BEILIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIIACCHUYECKOW TEOPUU CTPOECHHSI OPraHUYECKHX COCJUHEHUM, a TaKkKe
Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTABICHUH O CTpoeHHH BemiecTB. CBeneHHUst 00
M3Yy4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTUHU — OT YIJIEBOJOPOOB JI0 CIOKHBIX OMOJOTHYECKH
aKTUBHBIX COCJIMHEHUH. B Kypce OpraHM4eckoil XMMHUU TOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC Ha
YpOBHE OCHOBHOTO 0011ero o0pa3oBaHUsS MEepBOHAYAJIbHBIE MPEJICTABICHHUS O XUMHUYECKOW CBA3H,
KJIacCCU()MKALMOHHBIX TPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHs B npeaMmere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3YYCHHBII Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUs TEOPETUYECKUH MaTrepuan u
(aKTOJIOTHUECKUE CBENEHUS O BEIIECTBAX W XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0masi ¥ HeopraHuyeckas XUMHUS» OOYYAIOIIMMCS TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHUE MEPUOJMYECKOr0 3aKOHA C OOILIETEOPETHUYECKUX W METOJIOJIOTMYECKUX MO3MIMM, Iirydxe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHSIOMEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHWN O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOEHUHU, CBOICTBAX H
IIPUMEHEHNH, a TAaK)K€ O XMMMYECKHUX PEAKLUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHMS
nonoaHsierca B Kypcax 10 u 11 kinaccoB aneMeHTaMu coAepKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
U TIPUKJIATHON XapakTep. DTHU 3HAHHUS CIOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMM, pacKpbIBalOT €€ pPOJib B I103HABATEJIBHOW W MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHHS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUH M MPAKTUIECKUX
MPWIOKEHUH XHUMHUHU, IMOMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHEW, KPUTUUECKH OCMBICIMBATh HHPOPMAIUIO U TPUMEHATh
e€ I TIONOJIHEHUS  3HAHMW, pPELIEHUS  MHTEJUIEKTYalbHBIX M JKCIIEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM coaepxkaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
M3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYYAIOUIUXCS MHUPOBO33PEHUYECKONM OCHOBBI IS
NOHUMaHus (umocopckux uAeH, TaKUX KaK: MaTepualbHOE €IWHCTBO HEOPraHW4YeCKOoro u
OpPraHUYeCcKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHMEM, I03HABAEMOCTb
MPUPOIHBIX SBICHUM MyTEM HKCIEPUMEHTa M PEIICHUs MPOTUBOPEUYUN MEXIY HOBBIMU (aKkTaMu U
TEOPETUYECKHUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEUICHUU SKOJIOTMYECKUX MpodieM, a
TaKKe MpodsieM cOepexeHUs] PHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3JaHMSI HOBBIX TEXHOJIOTHH U
MaTepHaoB.

B mutane pemieHus 3amad BOCIUTAHUS, Pa3BUTHS M COLMAIM3ALUU OOYYaIOIIMXCS MPHUHSTHIE
[IpOorpaMMoONl 10 XMMHHM IIOAXOABI K OIPEHNECICHUI0 COACPKAaHUA M IIOCTPOCHUS IpeaMeTa
nperycMaTpuBaioT (GopMHUpOBaHNE YHUBEPCATBHBIX YU€OHBIX AEWCTBUN, UMEIONINX 0a30BOE 3HAUECHUE
JUI  pa3iMYHBIX BHUJOB JIEATENILHOCTH: peIIeHus MNpodjeM, TMOUCKa, aHalu3a Hu 00paboTKU
nH(popMalUK, HEOOXOAWMBIX MJisi NPUOOPETEHMs] OMbITa MPAKTUYECKOW U HCCIIe0BaTeNbCKON
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B [IO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE cpeaHero ol1miero o0pa3oBaHus, MPHU ONPEIEICHUN COAEPIKATEIILHOW XapaKTepUCTUKH Lienei
M3y4eHUs IpeaMEeTa HaIlpaBJICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH TPAAUIMOHHO IPU3HAETCS
¢dbopMHpOoBaHHE OCHOB XHMMYECKOW HayKd Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPAKTUYECKON JIeATEIbHOCTH YeJOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOANYECKON TOYKM 3PEHHUS TAaKOU IOAXOJ K OIPENCICHUIO LEJIEW W3Yy4EHHUs MpEeIMeTa SBIIACTCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS IVIABHBIMHU LIETSIMU M3YUYCHUs MpeaMeTa «XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaXKHEUIIIEH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIIOYEBbIE MOHATHUS, (PyHIAMEHTAIbHBIC
3aKOHbl M TEOPUU XHMHH, OCBOCHHME S3bIKA HAYKH, YCBOCHHE W IIOHMMAaHHE CYLIHOCTH



JOCTYIHBIX 00O0OIIEHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOpPHEH HuX
Pa3BUTHUA U CTAHOBJICHMUS;

e (opmupoBaHuE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX IO3HAHMS BEIISCTB U
XUMHUYECKUX peakIuii, HEOOXOAUMBIX JJIsi IPHOOPETEHUsI YMEHUM OPUEHTHPOBATHCS B MUPE
BEIIECTB W XUMHUYECKHX SIBICHUN, HMEIOIUX MECTO B TPHUPOJIC, B TPAKTHUECKOU U
MTOBCETHEBHOM JKU3HH;

e pa3BHUTHE YMEHUU U CHOCOOOB ACSATEIHLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOIEHUEM TIPaBUII 0€30MIaCHOTO OOPAICHHSI C BEIICCTBAMH.

Hapsiny ¢ atum, conepskarenbHas XapaKTepUCTHKA LeJe W 3ajady HM3ydyeHUs MpeaMmera B
porpaMMe Mo XMMHUHU yYTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMH IPHOPHUTETAMH B
cucreMme cpenHero ooOuiero obpasoBanus. CerojHs B MpenofaBaHUM XUMHUU B OOJbILIEH CTENeHU
OTHAETCS MPEANOYTCHUE MPAKTUICCKOW KOMIIOHGHTE COJEp)KaHUsi O0ydeHHUs, OPUSHTHPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I111€00pa30BaTEIbHON OpraHu3alliy, BIAJACIOIIEro He HaOOpoM 3HaHHM, a
(YHKIIMOHATTLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH aKTHBHOTO IOJIYYCHUS 3HAHUN U
MPUMEHEHHUS UX B PEaTbHOMN KU3HU JIJIS1 pEeUICHHs] MPAKTUYECKUX 3a]1a4.

B cBs3m ¢ 3TUM TIpH U3yYEHUU MpeaMeTa «XUMUsS» JOMUHUPYIOIIEe 3HAYCHUE MPHOOPETAIOT
Takue LeH U 33aJ1a4i, KaK:

ajanranys OoOydJaromuXcss K YCIOBHSIM JIUHAMUYHO pPa3BUBAIOMIETOCS MHpa, (HOPMHUPOBAHUE
UHTEJUJICKTYallbHO ~ Pa3BUTON  JTUYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIILHOMY TPHUHSATHIO TPAaMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HECHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE Y 0OYYAOIIUXCS KIFOYCBBIX HABBIKOB (KIFOYECBBIX KOMIICTCHIIHIA), UMEIOIIIX
YHHUBEpCATbHOE 3HAUCHUE JUIS PAa3IMYHBIX BUJOB JEATEIHLHOCTHU: pElIeHUs nmpobiaeM, MoncKa, aHaan3a
u o0paboTKHM HMHPOpMAIMU, HEOOXOMMMBIX Jii HPUOOPETEHUs OIbITa JESATENIbHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B TO3HAHMM XWMHUHU, a TaKXKe IS OLUEHKH C TO3HIMHA 3KOJIOTUYECKOU
0€30MMacHOCTH XapaKTepa BJIMSHHUS BEHIECTB M XUMHYECKHX TPOIIECCOB HA OPTaHMW3M 4YeJIOBEKa W
MIPUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, HHTEUICKTYAIBHBIX W TBOPYECKHUX CIOCOOHOCTEH
00y4aroIuXcsi: ClIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBUU
C XKU3HECHHBIMH MOTPEOHOCTSIMH, WCIOJB30BaTh COBPEMECHHBIE WH()DOPMAIIMOHHBIC TEXHOJIOTHU IS
MOKCKA M aHaJKn3a Y4eOHO! 1 HaydHO-TIOMYIIpHON HH(OPMALIUK XUMUYECKOTO COACPKAHMUS;

dbopMUpOBaHHE W PA3BUTHE y OOYYAIONMIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOII01aTEIHbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPY IJTAHUPOBAHUH ¥ ITPOBEJICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE Y OOyUaromuXcsi YOS)KIEHHOCTH B TYMaHUCTUYECKOW HAMPAaBICHHOCTH XUMUU, €€
BXHOW POJIM B PEIICHUU TII00ATBHBIX TPOOJIEM PallMOHAILHOTO MPUPOIOIOIBE30BAHNS, TIOMTOJHEHUS
OHEPTeTHYECKUX PECYPCOB U COXpPAHEHHS MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OEepeXKHOTO OTHONIICHHS K TPUPOJE U CBOEMY 3I0POBBIO, a TakXKe MPUOOPETEHHsI OIbITa
WCIIOJIb30BAHUS TTOTYICHHBIX 3HAHUH JUTSI IPUHSATUS TPAMOTHBIX PEIICHUH B CHTYAIlMSIX, CBI3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B yueGHOM mmaHe cpemHero obmiero oOpa3oBaHus IPEAMET «XHUMHS» 0a30BOTO YPOBHS BXOJIHUT
B COCTaB IMpeIMeTHOH 00nacTi «EcTecTBeHHO-HaYyYHBIE TIPEIMETHI».

O6miee uncio YacoB, OTBEACHHBIX JIJISl U3yUEHHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3zoBanusi, coctaBiseT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B ITOJIYYCHUH HOBBIX
BEUIECTB U MarepuayoB. Teopus cTpoeHHs opraHudeckux coequHeHuit A. M. ByrtnepoBa, eé
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHble (OpMYJbl OpraHMYeCKUX BelecTB. ['omMoJorus, u3oMepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenue o kiaccuuKalMyM OpraHudeckux BemiecTB. HoMeHKiaTypa oOpraHMuecKux
COEMHEHUI (cHucTeMaTHyYecKas) M TPUBHAJIBHBIE Ha3BaHUS BAaXKHEMIIUX IpPEACTaBUTENIEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYeCKMX BELIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCIUPOBAHHE MOJEKYI
OpPTaHUYECKUX BEIIECTB, HAOIIOJCHHE W OMHMCAHHE JIEMOHCTPAIMOHHBIX OMBITOB MO IPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHMH psa. MeraH M 3TaH — HpoCTeHIIne
IIPEJICTAaBUTENN AJIKAHOB: (pU3MUECKHEe M XMMUYECKUE CBOMCTBA (pEakLUU 3aMELeHUs U TOpEeHus),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psAf. ODTUJIEH W MPONUJIEH — IMPOCTEHUIINe
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBOHCTBA (peakiuM TIUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3AlINN ), TOTYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3: cTpoeHHe, BaXHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusannn). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJOTHUECKUI psii. ALIETUIEH — NMpOCTEHIINi
MIpPE/ICTaBUTENb AJKHWHOB: COCTaB, CTpO€HHE, (PU3MUEeCKHMe W XHMHUYECKHE CBONCTBA (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), OJTydeHHUE U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (u3NUEeCKHMe W XUMHUYECKHE CBONCTBA (peakiuu
raJJOTeHUPOBAHUS W HUTPOBAaHMSA), NOJYYeHHWE W TpHUMEHeHue. Toryon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue C60UCMEA (peakyuu 2ai02eHUpoSaAHUs U HUMPOBAHUS), NOJYYEeHUe U
npumererue. TOKCUYHOCTb apeHOB. | 'eHeTHUeCKast CBA3b MEXKY YIIIEBOAOPOJaMH, IPUHAJIEKAILUMU
K pa3jMyYHbIM KJIaccaM.

[IpupoHbIe HCTOYHUKH YTIIeBOI0po10B. [Ipupoansblii ra3 u nomyrHele HeTsIHbIE Ta3bl. HedTh
n e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKM HEPTH: MEpPEeroHKa, KPEeKHHI (TePMHUYECKUH,
KaTaJIMTHUeCKui ), mupou3. [IpoaykTel nepepaboTku HehTH, UX MPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ POJYKTHI €T0 nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3yYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamMu IlacTMacc, KaydykoB M pe3uHbl, kowiekuuu «Hedts» u «Yromnp», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U TaJIOTeHONPOU3BOIHBIX, MPOBEJICHHE MPAKTHUECKOW paboThI: MOTyYeHHE
STHJIEHA U U3yYEHUE €TO CBOMCTB.

PacuérHsle 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJIHOTO M3 MCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

IIpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKHE U XUMUUYECKHE
CBOMCTBAa (peakUMM C AKTUBHBIMU METa/lIaMH, TaJIOTE€HOBOJOPOAAMM, TOPEHME), NPUMEHEHHE.
BonoponHeie ¢BA3M MEXIy MOJEKyJIaMU CHOUPTOB. JleWcTBHE METaHOJAa W 3TAHOJNA HAa OpPraHU3M
4eJI0BeKa.




MHoroaToMHbI€ CHUPTHI. DTHICHTIUKOIb U TIUIEPUH: CTpOEHHUE, (PU3HUeCKre U XUMHYECKHUE
CBOHCTBa (B3aUMOJEHCTBHE CO LIEIOYHBIMU METAJIJIaMH, KaueCTBEHHAas Peaklus Ha MHOIOaTOMHbIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

®deHou: CTpOEHUE MOJIEKYJIbl, (U3NYECKHEe M XMMHUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue peHona.

Anbnerunipl U kemonwvt. DopMalbIeTua, aleTaabIACIU/: CTPOCHUE, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBAa (p€akUMM OKHUCIIEHHS M BOCCTAaHOBJIEHHUS, KAaueCTBEHHBIE pEaKLMM), IOIYyYEHHE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJEIIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasT M YKCYCHas KHCIJIOTBI:
cTpoeHue, (u3n4Yeckue M XMMHUYECKHE CBOMCTBa (CBOMCTBaA, oOIMe JUIsl Kilacca KHUCIOT, peaklus
STepUUKAINN), TOTyYeHHE U puMeHeHne. CTeapuHoBast U OJICMHOBAs KUCIOTHI KaK MPECTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHble 23QHUPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['HIponn3 ciokHBIX 3QupoB. Kupsl.
I'maponns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KUPOB.

VYrneBonbl: coctaB, Kiaccu(pUKaIUs YriIeBOJAOB (MOHO-, AM- U Tonucaxapunbl). [nmokoza —
IPOCTEHIIMIA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbl, PU3NUYECKUEe U XUMUYECKHUE CBOICTBA
(B3aumoneiictBue ¢ rugpokcugom meau(ll), okuciaenne ammuadyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIFOKO3bl), HAX0XKJCHHUE B MPUPOJIE, IPUMEHEHHE, OUOJIOTHYECKasi POJlb.
®orocunTe3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u wnemnronosa kKak HpupojHble noiauMepbl. CTpoeHHe Kpaxmalla U IIeJUIIOJIO3BI.
duznyeckue U XMMUUECKHUE CBOICTBa Kpaxmaiia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKcllepUMEHTAJIbHbIE METOJbl M3YyYCHMsI BEIIECTB M HUX NpPEBpallleHHi: MpoBeieHue,
Ha0JIt0/IEHNEe U OINHCaHUE JAEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKIIMU
OJTHOATOMHBIX CIUPTOB (OKMCIeHHEe dTaHona okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumopelictBue ruuepuHa ¢ rugpokcunom wmeau(Il)), anprernyoB (OKUCIEHHE aMMHUAYHBIM
pactBopom okcuna cepedpa(l) m ruapokcugom menu(ll), B3aumozeilicTBue Kpaxmalia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaumn.

Bbruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHH4ecKHe coequHeHHs. DU3ndyecKkue U XUMHYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIUHA). buonornyeckoe 3HaueHne aMMHOKUCIOT. IlenTuel.

benku kak npuUposHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs H
TpeTU4Hass CTPYKTypa OenkoB. XHMHUYECKHE CBOilcTBa OENKOB: THUIPOJIM3, JEHATypamus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcIeprMeHTaIbHbIE METO/IbI M3YUEHHsI BELIECTB U UX IPEBpAIleHU: HaOIr01eHuEe U ONTCAaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPU HarpeBaHHUH, IIBETHBIE PEaKI[UU OEIKOB.

BbicokomonekyIsipHbIe COeIUHEHUSA

OcCHOBHbIE TOHATUSA XHMHHM BBICOKOMOJIEKYJSIDHBIX COEJAMHEHHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALNH, CPENHSS MoJeKyysapHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHUN — MOJIMMEPU3aLNs U TOJTUKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOJBl M3yYEHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBA3€W MpPU HM3y4eHUHU oOpraHudeckod xumuu B 10 kiacce
OCYIIECTBISICTCA Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITHH,
ABJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEeHHO-HAYYHbIC TMOHSATH: SBICHHE, HAy4YHBIH (paKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHalIU3, CHUHTE3, KJIacCU(UKalusi, NEePUOAUYHOCTb, HAOJIIOACHNUE, W3MEpPEHHE, DSKCIIEPUMEHT,
MOJIETTUPOBAHUE.



®duznka: maTepusi, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, SHEPreTUYECKHl ypOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHoe€ COCTOSIHHE BElIeCTBa, (M3MYECKHE BEIUYMHBI U €AMHHULBI MX
HU3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeLIECTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCTIKHU, YIIIEBOIbI, YKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIe, TOTLTUBO, PECYPCHI.

TexHonmorusa: NUIIEBbIE MPOJIYKTHI, OCHOBBI PAlMOHAIBHOTO MWUTAaHHUS, MOIOIIHE CPEJICTBA,
JIEKAPCTBEHHbIE M KOCMETHYECKHE Ipenaparbl, MaTepuajbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMudeckuit aneMeHT. AToM. S1ipo aToma, U30TOMbI. DJIEKTPOHHAsI 000JI0YKa. DHEPreTHIEeCKHe
YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTanmu, s-, P-, 0- smemeHTh. OCOOECHHOCTH pacHpeCICHHS
ANIEKTPOHOB MO OpOUTaisiM B aTOMax »JJIEMEHTOB IMEPBbIX YETHIPEX NEPUOAOB. JEKTPOHHAS
KOH(HUTypamnus aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Ces3p mepuoanyeckoro 3akoHa u Ilepuoauueckoil cucrembl xumuueckux osnemeHtos JI. U.
MeHnaeneeBa ¢ COBPEMEHHOH TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIIAaM U MEPUOIaM.
3HavYeHNE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BUbl XuMU4ecKol CBS3M (KOBAJIEHTHAsI HEMOJIIpHAast
U TOJIApHAsA, MOHHAs, MeTajinueckas). MexaHu3mMbl 00pa3oBaHMs KOBAJIEHTHOM XMMHMUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHEIN). BogopoaHas cBsi3b. BaqeHTHOCTh. DIEKTPOOTPUIIATETEHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BEUIECTBA. T[HNBl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

ITonsaTne o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBas [0
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranumdeckux coeauHeHuil. HoMmeHkmaTypa HEOpPraHMYECKHX BEILECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3TUYHBIM KJIACCAM.

Xumuueckass peakuus. Knaccudukanus XHMHYECKUX peakIMid B HEOPraHUYECKOH H
OpraHMYEeCKOM XHMMHMH. 3aKOH COXpPAHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHs W IPEBPAILCHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peaklHH.
Xumnueckoe paBHoBecue. DakTOphI, BIUAIOIINE HA COCTOSTHUE XMMUYECKOro paBHoBecus. [IpuHiun
Jle llarense.

Onexrponutuyeckass auccouuanus. CunbHble u crnabble anekTpoiuThl. Cpeaa BOIHBIX
PacTBOPOB BEIIECTB: KHUCIAsA, HEUTpaJIbHasl, IIETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METOJbl U3yYEHHS BEUIECTB U WX NPEBpAIICHUN: TeMOHCTpAIUs TabauI
«Ilepuognueckas cucrema xumuyeckux i3nemeHTtoB [[. WM. MenneneeBa», H3ydyeHHE MO
KPUCTAINIMYECKUX PEETOK, HAOIIOIEHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00PaTOPHBIX OIBITOB
(paznokeHue InepokcHuaa BOJAOPOJA B IPUCYTCTBMM KaTalu3aTopa, ONpPENEICHHE CPElbl pPacTBOPOB
BEUIECTB C TOMOIIBIO YHUBEPCAJIBHOTO HWHAMKATOpa, PEaklud HOHHOro oOMeHa), IMpOoBelIeHUE
MPAaKTUYECKON paboThl «BiusiHMEe pa3nuUHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM PeaKIimy.

Pacuérhrle 3agaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKMX PEaKLHW, B TOM 4YHUCIIE TEPMOXHMHYECKHE PACUETHI,
pacy€ThI ¢ UCIIOJIB30BAHNUEM MTOHATUS «MACCOBas JOJIs BEILIECTBAY.



Heoprannyeckasi Xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuoanyeckoil cucreMe XMMHUUECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. DPU3NUeCKUe CBOWCTBA HEMETAUIOB. AJIOTPOIHUS
HEeMeTaJUIoB (Ha MpuMepe KUciaopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaXXHEHININX HEMETAJLIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHMUIA).

[IprMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue meramioB B lleproanueckoit cucreMe xumuyeckux siemeHToB JI. .
MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aroMoB MeTauioB. OOmue
¢uzmveckne cBorcTBa MeTawioB. CIulaBpl METAIOB. DJEKTPOXMMHYECKUN P  HANPSHKCHUI
METaJUIOB.

XHWMHYECKUE CBOMCTBAa BAXKHEHUIIIMX META/UIOB (HATPUM, KaJIMH, KaJIBIIMA, MAarHUM, aJlOMHHHH,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTUHECHUMN.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamioB B ObITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BELIECTB M HMX IMPEBpAIICHUMN: M3y4eHUE KOJUICKIIUU
«MeTamsl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/lad, HaOII0IeHue U
OMHCaHUE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpamMH KUCJOT U IIEI0YEH, KaYeCTBEHHBIE PEaKIIMK HA KATHOHBI METAJUIOB).

Pacuérneble 3anaun.

Pacuérbl macchl BelecTBa Wik 00bEMA ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe WU
00BEMY OMHOTO W3 YYACTBYIONIUX B PEAKIMHM BEIIECTB, PAacu€Thl Macchl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecriedeHHWH HSKOJIOTUYECKOW, SHEPreTHYEeCKOW W TMHIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIMHEL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIHil.

[IpencraBienuss 00 OOIIMX HAyYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOMYYSHHS BaKHEHUIIUX
BEIIECTB.

UenoBek B MHpE BEUIECTB M MaTEpUANIOB: BaXXKHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl JJIsg JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHHUS.

XuUMHS ¥ 3I0pOBBE YEJIOBEKA: MpaBUJIa MCIIOIB30BAHUS JICKAPCTBEHHBIX IMpEnapaToB, MpaBUiIa
0€30MMacHOT0 HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3arust MeXNpeaAMETHBIX CBS3€i MpU U3y4eHUU OOIIed M HeopraHudeckod xumuu B 11
KJIacCE OCYIIECTBIISIETCS Yepe3 HCIOIh30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHN, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mume ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAay4HbIH (DAaKT, THIOTE3a, 3aKOH, TEOpPHs, aHAIIN3,
CUHTE3, KIaccu(uKaIus, IepuoAUYHOCTb, HAOIOIEHUE, YKCIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNE,
SIBJICHHE.

®dusnka: Marepusi, HHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
PaIMOAKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKUH YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIMYMHBI U €IUHUIIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: knerka, opranusM, sKocucreMa, 6nochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepasbl, TOpHbIE IOPOIbI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonmorus: XUMHUYECKash MPOMBIIUIEHHOCTb, METaJUIYpTUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUasoB, CETbCKOX03IMCTBEHHOE IPOU3BO/ICTBO, MUIIEBasi IPOMBILIUICHHOCTh, (hapMalleBTUYECKas
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IpernapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepualoB, 3JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOrPaMM
cpenHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAlpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJAMYECKON OCHOBOW IJisi pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHEro
o011ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTrBercTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOAXOJAOM B CTPYKTYpE JHMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS IpeaMera «XHMHsS» Ha YpPOBHE CpellHEro oomero oopa3oBaHUsl BbIAEICHBI
CJIEYIOIIE COCTABIISIOLIUE!

OCO3HAaHHE OOYYaIOIIUMHUCA POCCUMCKONW TIpaKJaHCKOM MAEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPEICTICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIEJICHATIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKACHUN JIMYHOCTH HAa OCHOBE KITFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloImUXCs PYKOBOACTBOBATHCA B CBOCH JCSATEIHHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIIUMH 1IETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMS DKOJIOTHUECKON KYIbTYPBI M CIIOCOOHOCTH CTAaBHUTH 1M U CTPOUTH
YKU3HEHHBIE I1JIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS MpeaMeTa «XUMHs) JIOCTUTAIOTCS B €IUHCTBE YUCOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W UJCAJlaMU POCCHUHCKOTO T'PaKIaHCKOrO OOIIEeCTBa,
MNPUHATHIMU B O0IECTBE HOPMAaMHM M TIpaBUJIAMH TMOBEACHHUSA, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYAIOIIUXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOSHUS MpeAMeTa «XUMHUS» OTPaXaroT chOPMUPOBAHHOCTD OIBITA
MO3HABATENIPHON M TPAKTUYECKOW JEATENbHOCTH OOydYaloluXcsi MO peaju3aluu MPUHATHIX B
o0111ecTBe 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUsI OOYYArONIMMUCS CBOUX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMaxX © TpaBWiIaX MEXKIUNYHOCTHBIX OTHOIICHUNU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACSITEIIBHOCTA TPHU CO3JaHUM Y4YEOHBIX IPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTBI IPYTUX TpH
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATEIbHOCTH,

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIe/INI0 OT€YECTBEHHON XUMUU;

YBaKEHHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHU M MPAKTUUECKOTO MPUMEHEHHS XUMUU,
OCO3HaHHUs TOTO, YTO JOCTHIKEHHS HAYKH €CTh PE3yJabTaT JUIUTEIbHBIX HAONIONEHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSTHHOTO TPYy/a YYEHBIX U MTPAKTHUKOB,

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHU U MOCIEAYIONIEM aHalnu3e WH(OPMAILUU O
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMS;

CIIOCOOHOCTH OLIEHWBATh CUTYaIlUW, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHHUSMH, U MPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTM OLIEHMBAaThb CBOE IIOBEICHUE U IMIOCTYNKM CBOMX TOBAPUILEH C TO3HUIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:



MOHUMAHMsI [EHHOCTEeW 370poBOoro W Oe3omacHoro obpa3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

COOJTFOICHHS TTPaBUIT 0€30TIACHOTO OOpAIIEHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM JKU3HH U B
TPYJIOBOU JESITENbHOCTH;

MMOHUMAHUS [IEHHOCTH MPABWJI UHANBUIYAIBHOTO M KOJUICKTUBHOTO 0€30MaCHOTO MOBEICHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUs TIOCIEACTBHIA W HENPUATUS BPEIHBIX TMPUBBIYCK (YIMOTPEOICHHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEOBATENIbCKONM  JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEUICHHMM MPAaKTHUYECKUX 3a/Jad  COIMaJIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YYEHHIO Mpodeccuil pa3inyHOro pojia, B TOM YMCIIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUAYATbHOW TPACKTOPHH OOpazoBaHUs, Oymymiei
npodeccun U peanuszaldyd COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4eCcKOro BOCIMTAHMSI:

9KOJIOTUYECKH II€JI€CO00Pa3HOTO OTHOIICHHUS K TPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

MMOHUMAHHUS TJIOOAJIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIHSHUS 3IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JIOCTHXKCHUN XUMHUU I PEIIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BaHNS;

AKTUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIIUX BPEI OKPYKAIOIIEH NMPUPOJAHON Cpee, YMEHUs
MIPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMACMBIX TEHCTBUM U
MpeAOTBpaIIaTh UX;

HaJU4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, OSKOJOTUYECKOW KYyJIbTYpHI, OIBITA
NEeATEIBbHOCTH YKOJIOTHYECKON HANPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B TIO3HABATEIBHOM,
KOMMYHUKAaTUBHOW M COITMAIBHOM TPAKTHUKE, CIHOCOOHOCTH M YMEHHUS AaKTUBHO TMPOTHUBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayK{ U OOIIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHus e€ poinu B (HOPMHUPOBAHHUU
paIrMOHAIFHOTO HAYYHOT'O MBIIIIEHUS, CO3aHUH LIETOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MHUPE
KaKk O €IMHCTBE MNPHUPOABbl M YEJIOBEKa, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pElICHUH
po0JIeM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JUIS COBPEMEHHOW IMBUIM3AIMU: B €€
FYMaHUCTHYECKOM HANpaBIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOM 0aszbl MaTepuaibHOU
KYJIbTYpPbI, PELICHUH TI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI UYEIOBEUECTBA — CBHIPHEBOIA,
HEPTEeTUYECKON, THUIIEBON M IKOJOTHYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAHUITUHBI, 0OCCTICUCHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHUECKUA KOM(POPTHOM KU3HU KaXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM  TI'pDaMOTHOCTH:  TOHMMAaHHUS  CYHUIHOCTH  METOJOB  IO3HAHWUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIONBh30BaTh IOTydaeMble 3HAHHS s
aHayM3a U OOBSICHEHHs! SIBJICHUM OKPYKAIOLIEro MUpa U MPOUCXOASIIUX B HEM M3MEHEHHM, YMEHUS
nenath 00OCHOBAHHBIE 3aKIIOUEHUS HA OCHOBE HAy4YHBIX ()AaKTOB M UMEIONIMXCS JAHHBIX C IIEIBIO
MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHUS NJIsl pelieHus mpobiem B
peaIbHBIX KU3HEHHBIX CUTYAIUX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM JIEATETbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO  CaMOOOPa30BaHUI0, K AaKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 1O XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHoHaTbHON AeITeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbI

MeTtanpeMeTHbIE Pe3yIbTaThl OCBOCHHS YU4€OHOTO TMpenMera «XUMUsS» Ha YPOBHE CPEIHErO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble JUISI  (OPMHPOBAHUS MHUPOBO33PCHUS  OOYYAIOMIMXCS  MEKIUCIUILIMHAPHBIC
(MeXIIpeIMeTHbIC) OOIIeHAYYHBIC MOHITHS, OTPAXKAIONIUE IIEIOCTHOCTh HAYYHOW KapTHHBI MHUpPA U
crenu(uKy METOJIOB IIO3HAHWS, WCIONb3yeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SABJCHHE, MPOLECC, CHCTEMa, HAyYHbIH (aKT, IPUHIUI, THIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHs, UCCIICJIOBaHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHUE);

YHUBEpCaJbHbIC yucOHbIC JCUCTBHUS (TIO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecnieunBaromue QGopMupoBaHue (QYHKIIMOHAIBHOH TI'PAMOTHOCTH M COIMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHBIC,
MHUPOBO33PCHUYCCKHIE 3HAHKS U YHUBEPCAIbHBIC y4eOHBIC JICHCTBHSI B TIO3HABATEIILHOM U COIMAIBLHON
MPaKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl ~ OTPAXKAIOT  OBJIAJICHHE  YHHBEPCAIBHBIMH  YUYCOHBIMH
[103HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbLHBIMH 1€l CTBUSIME:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO  (POPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh  MpOOJieMy, BCECTOpPOHHE e
paccMaTpuBarth;

OTIPENIENIATh LENH JEATSILHOCTH, 3a/1aBasi apaMeTPbl M KPUTEPUU UX JTOCTUKCHHUS, COOTHOCHTD
Pe3yIbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIOJIb30BaTh TMPU OCBOCHWUU 3HAHUN TNPUEMBI JIOTHYECKOTO MBIIMUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKY TIOHATHH U YCTAHABIMBATh UX B3aMMOCBS3b, HCIIOIB30BaTh COOTBETCTBYOIINE
TOHSATHS JIJISI OOBACHCHUS OTICIBHBIX (DAKTOB M SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIAaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATH MPUIMHHO-CIICCTBEHHBIC CBA3U MEKIY H3y4aeMbIMH SIBJICHHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYXJCHUS (MHIAYKTUBHBIC, JIEAYKTUBHBIC, 110 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUSX, (DOPMYyIHUpOBaTh BBIBOABI H
3aKJIIOYCHUS,

PUMEHATh B MPOIECCE IO3HAHWS, HCIOIb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBBIE)
MOJIeJI, TPeoOpPa3OBbIBATh MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHIA 3HAK (CHMBOJI) JJIEMEHTA,
XuMudeckas (GopMmysa, ypaBHCHHE XUMUYECKON pEakiMK — NP PEMICHUH YIeOHBIX MO3HABATEIBHBIX
U TPAKTUYECKUX 3a]ad, MPUMCHATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS JUIS BbISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB M XUMHUCCKUX PEAKIINH.

2) 6azoBbIe HCCIeN0BaTEIbCKHE TeliCTBHS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynHpoBaTh [EIM W 33aJa4d  HMCCIICJIOBAHUS, HCIOJb30BaTh IIOCTABJICHHBIC W
CaMOCTOSITEITEHO C(POPMYITUPOBAHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHHUS W OCHOBBI JIJIS
(bOopMHUPOBaHUS THITOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKAa3bIBACMbIX CYXICHUM;

BJIQJICTh HABBIKAMH  CAMOCTOSTEIBHOTO IUTAHHPOBAHHWS W TPOBEACHHS  YYCHUYCCKUX
HKCICPUMECHTOB, COBEPIICHCTBOBAThH YMEHHs HAOJIOaTh 3a XOJOM IMPOIecca, CaMOCTOSITEIbHO
MPOTHO3MPOBATh €ro  pe3yibTar, (OPMYyJIUpPOBaTH OOOOIICHWS W  BBIBOABI OTHOCHTEILHO
JOCTOBEPHOCTH PE3YJIbTATOB KCCJICIOBAHUSA, COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJCIAHHON
pabore;



PUOOPETATh OMBIT YUEHHUUECKOW MCCIE0BATENLCKON M MPOEKTHON NEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY IMOMCKY METOJIOB pEIEHHs MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TTO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IUYHBIX HWCTOYHHMKAX WMHPOpMaUuu (HAY4IHO-TIOMYJISApHAs JIMTepaTypa
XMMHUYECKOIO  COJAEp)KaHUs, CIpaBOYHble ImocoOusi, pecypchl VHTepHeTa), aHaJIW3UPOBATh
MHGOPMALIMIO PA3TUYHBIX BHIOB U (OPM IMPEICTaBICHHS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh
U HENIPOTUBOPEUUBOCTH;

¢dbopMynIHMpOBaTh 3ampOCHl M MPHUMEHSATh pa3NWYHBIE METOJAbl TPU TOUCKE H O0TOOpe
uHpopMaluu, HEOOXOJUMOM [l BBINOJIHEHHS Y4eOHbIX 3a/]jau ONPeesIEHHOIO THUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIBHYIO (opMy mpeacraBieHuss HHGOPMAIMH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4ECTBE CPEICTBA MPU pabOTe C XUMHUECKOW MH(pOpManueii:
IPUMEHATh MEXIpeaAMeTHble ((u3nyeckrue W MaTeMaTH4YecKHe) 3HAKW U CHUMBOJIBL, (OPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJITHOCTH.

OgiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSMM:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOHl TeMbl B XOJ€ Juajora W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh UJEH, POPMYIMPOBATH CBOH MPEJIOKEHHSI OTHOCUTEIBHO BBIITOJHEHHS IPEIOKEHHON
3ajJjauy;

BBICTYIIaTh C TIpe3EHTAalMed pe3yJIbTaTOB MO3HABATEIBHON JESTEIBHOCTH, IOJYUYECHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM HPU BBIMOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA,
MPAaKTUYECKOH pabOTHl 1O HCCIEJOBAHUIO CBOMCTB M3Y4aeMBIX BEUIECTB, pPEAM3alUU YIeOHOTO
npoekta U (OpMYyIMpOBaTh BBIBOABI IO pe3ylbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUNA MyTEM
COIJIACOBaHUS MO3ULUHI B X0/ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Ogiaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBaTb M  OCYLIECTBISATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompenenss e€ eI W 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMbplii  QAITOPUTM  JEWCTBUI TNpPH BBINOJHEHWH Y4YEeOHBIX M HCCIEI0BaTEIbCKUX 3ajad,
BbIOMpaTh HaunOosiee 3(PGEKTUBHBIN CcOCO0 MX pElIeHHs € Yy4ETOM IOJIyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AESITETbHOCTH HA OCHOBE CAMOAHAIN3a U CAaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:
c(OPMHPOBAHHOCTh MPEACTABICHUH O XMMHUYECKOH COCTaBIAIOMIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUU SIBIEHUN NpUPOAbl, B (HOPMUPOBAHUU MBIIUICHUS U
KYJIBTYpBl IMYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN JIJIsl PelICHUs TPAKTUYECKUX
3a]1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cperie;
BJIICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBONOJATAOLIUE IMOHSITHS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, OJJIEKTpOHHas o00o0JiouKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XMMUYECKas CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaliéHHas),
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIA CKENeT, (PyHKIMOHANbHAS TPYIIa, PaguKal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIIIEBOJOPO/bI, KUCIOPOJ U a30TCOAEpKAINe
COEAMHEHUs, MOHOMED, MIOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTPOEHHUS OpraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHM; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE NMOHMUMAaHUS IPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUECKUX SABICHHUN, (PaKTOJOTHUECKUE CBEICHUS



O CBOWCTBaX, COCTaBe, NOJYYEHHHM M OE30MAaCHOM HCIIOJIB30BAaHUH BAXHEHUIINX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

c(OPMHPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHBbIC MPHU3HAKH TOHSATHI, YCTAaHABJIMBATh UX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IIOHATUSA IPU ONMCAHUU COCTaBa, CTPOCHHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUN;

cOPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJII COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMya OpraHWYECKHX BELIECTB U
YPAaBHEHUN XHMHYECKUX DPEAKUWW, M3rOTABIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB s
WUIIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAJICKHOCTh H3YYEHHBIX OPraHMYEeCKHX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY KJIACCy/TpyIIe COeAMHEHUH (YTrieBOIOPOIBI,
KHCIIOPOJI U a30TCOJIepKAIlUe COeTMHEHUS, BBICOKOMOJIEKYIIIPHbIE COCTMHEHUS ), 1TaBaTh UM Ha3BaHUs
no cucrematuueckoi HomeHkinarype (IUPAC), a Takxke NpUBOAUTH TpPUBUAIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIEeCTB (STWUJICH, NPOMWICH, AaleTHJIeH, STUICHIJIMKOINb, TJIHUIEPHH,
benon, popmanbaerny, aneTanbAeTHI, MypaBbHHAS KHCIOTA, YKCYCHAs! KHCJIOTA, OJIGMHOBASI KHCIIOTA,
CTeapuHOBas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, [eJITI0I03a, TJIULKH);

c(OPMHPOBAHHOCT YMEHHUS ONpPEACNATh BHIbl XHUMHYECKOHW CBSI3M B OPraHUYECKUX
COeMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOCHHSI OPraHNYECKUX BEUIECTB
A. M. bytnepoBa ansi 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH
COXPAaHEHHUs MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U XHUMHUYECKUE
CBOMCTBA TUIWYHBIX MPEACTABUTENCH Ppa3INYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, MpPONWIEH, auneTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, STaHOI,
STWIEHIJIUKOJb, TJIMLIEPUH, (PEHON, aneTalbJeruji, MypaBbUHAs M YKCYCHas KHUCIJIOTHI, TJIIOKO3a,
Kpaxmall, [eJUTI003a, aMUHOYKCYCHAs! KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MKy HUMU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJOPOJIHOTO CHIPbS (HEPTH,
IOPUPOJHBIN Ta3, yroib), CIOCOOBI MX MEpepabOTKH U TMPaKTHUECKOEe NPUMEHEHHE IPOJYKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOAWTH BBIUMCICHHS MO XUMHUYECKUM YpaBHEHUSM (MacChl,
00bEMa, KOJMYECTBAa MCXOJHOIO BELIECTBA WM MPOAYKTAa PEAKIMH MO MU3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEIIECTB UM MPOAYKTOB PEAKIINHN);

c(hOPMHUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWW 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCTIONB3YEMbBIX B XUMHUU MPU W3YUYCHHUH BEIIECTB U XMMHUYECKHUX SBIICHUHN (HAOIIOIeHUE,
U3MEpeHue, HKCIEPUMEHT, MOJEIUPOBAHME), HCIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HaHUSA s
MPUHATUS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUI COOMIOJAaTh MpaBHUia IOJb30BAHUS XUMHUYECKOM TMOCyaoil u
nabopaTOpHBIM 00OPY/IOBAaHUEM, a TaKXKe IMpaBuiia OOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh yYMEHUN IJIAHUPOBATh M  BBHINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHusT OpPraHMYECKHX BELIECTB IPU HArPEBaHWM, IOJYYEHHE OTUIEHA M M3YyYEHHE €ro
CBOMCTB, Ka4eCTBEHHbIC PEAKIMM OPraHMYECKUX BEIIECTB, JIeHATypalus OeNKOB MpH HarpeBaHUH,
I[BETHBIC pEaKkIMi OEJIKOB) B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU OE30MACHOCTU MpPU OOpaleHUU C
BEUIECTBAMH U  JIaOOpaTOPHBIM  OOOpPYIOBaHHEM, TMPEACTABIATh PE3YNbTaThl XUMHYECKOIO
SKCIepUMEHTa B (hopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAaKUUH M (OPMYINPOBATH BBIBObI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTUYECKH AaHATU3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBA MacCOBOW nHpopManuu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA YKOJIOTUYECKH 1IeJIECO00Pa3HOTO MOBEICHNUS B
OBITY U TPYAOBOH JAEATEILHOCTU B LIETSAX COXPAHEHUS CBOETO 3J0POBbSI U OKpYXKAloUlel MpupogHon



Cpedbl, OCO3HABAaTh OINACHOCTh BO3JICUCTBUS HA JKMBBIE OPraHU3Mbl OMNPEACIIEHHBIX OPraHUYECKHX
BellecTB, MOHMMasi cMbich mokazatens [IJIK, mosicHaTh Ha mpuMepax cHnocoObl YMEHBIICHUS U
MPEIOTBPALLECHHS UX BPEAHOTO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

U 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHUE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYCCKUX SIBIICHUN;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh pPelbepHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiis muist 3anvcu XumMudeckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMHUsD OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEICTABICHHUIA: O XHMHUYECKOW COCTaBISIONICH €CTECTBCHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUHU B IMO3HAHWUU SBJICHUN NPUPOIbl, B (OPMHUPOBAHUU MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHHS TPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHHW, KOTOpas BKJIIOYAECT: OCHOBOINOJATrAKOLIUE IOHATHUS
(XMMHUYECKU#l 3JIeMEHT, aTOM, M30TOI, S-, P-, 0- AJIEKTPOHHBIE OpPOUTAIM ATOMOB, MOH, MOJICKYIa,
MOJIb, MOJISIPHBIM 00BEM, BaJIGHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYecKas, BOJOPOJHAs), KpPUCTAUIMYECKas peméTKa, THIIbI
XUMHUYECKHUX PEAKIMM, pacTBOP, AIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIMTHYECKAs JUCCOLUALUS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMi, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTHUECKON JUccoLaluy, nepuoanyeckuit 3akon Jl. . Menzaeneesa, 3akoH
COXpaHEHHUsT MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHHUS SHEPTHMM IPU XHUMHYECKUX
peaxkuusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS, JIeXKAILUE B
OCHOBE NMOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHHUM, (PaKTOJOTHYECKUE CBEICHUS
O CBOICTBax, cOCTaBe, IMOJyYEHHU M OE30IaCHOM HCIIOJIb30BAaHUM BAXKHEHIIMX HEOPraHMYECKHX
BEIIECTB B OBITY U MIPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE NMPHU3HAKU TOHSITHI, YCTaHABIMBATH HX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAHUM HEOPTAHMYECKUX BEIIECTB U
UX NIPEBPALLEHUM;

c(OpMUPOBAHHOCTh YMEHUN HCIIOIH30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (OpMYyII
BEIIECTB M YypaBHEHMH XUMHUYECKUX peakuui, cucrematnueckyro HomeHkiatypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHMS OTAEJbHBIX HEOPraHMYECKUX BeELIeCTB (yrapHbIil ra3, YIVIEKHCIBIM Tas,
aMMHMaK, Tani€Has U3BeCTh, HeTalI€Has U3BECTb, MUThEBAas COJia, MUPUT U JPYyTHE);

c(OPMUPOBAHHOCTh YMEHHUI OIpeNeisTh BaJE€HTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHHSIX Pa3IMYHOTO COCTaBa, BHUJ XUMHUECKOW CBs3M (KOBAJEHTHAs, MOHHaf,
METaJIJIN4YecKasi, BOJOPOJHAs) B COCIUMHEHUSX, TUIN KPUCTAJUIMUECKONH pEMETKH KOHKPETHOIO
BEIIECTBA (aTOMHasl, MOJIEKYJISIpHasi, HOHHAs, METAJUINYECKast), XapakTep cpelibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUI;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHA/IJIEKHOCTh HEOPTAHUUECKUX BEIIECTB 10 UX
COCTaBY K OMPEIEIEHHOMY KJIacCy/TpyIe COeTMHEHUH (MPOCThIe BEIIECTBa — METAJIbl U HEMETALIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PAaCKpPBIBaTh CMBICI Nieproauyeckoro 3akona . . MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BATH 3JEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
sanemeHToB 1-4 mepuonoB llepuogunueckoit cucrembl xumudeckux snemeHToB J[. M. Menneneesa,
UCIIONIB3Ys TOHSTHS «S-, P-, O-3JIeKTPOHHBIC OpOHMTANN», «IHEPIeTHUECKHE YPOBHHY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB XMMHYECKHUX JIEMEHTOB U MX COEAMHEHHH MO MEepuojaMm Hu
rpynnam [lepuoanueckoil cuctembl XxuMuueckux 3iaeMeHToB J[. . Menzaeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOICTBa
HEOPraHWYECKHNX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N€HETUYECKON CBSI3U
MEX/y HEOpPraHM4eCKMMM BELIECTBAMHM C IIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIUX XUMHUYECKHX
pEeaKIunii;



cOPMUPOBAHHOCTh YMEHUSI KIACCU(PUIIUPOBATH XUMHYECKHE PEaKIUU M0 PasIuIHBIM
Mpu3HaKaM (YUCIy U COCTaBY PEarupyroUINX BELIECTB, TEIJIOBOMY 3(DeKTy peakuuu, U3MEHEHHUIO
CTETIEHEeH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTau3aTopa);

c(OPMUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHUS pPEaKUUN DPA3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIEHHbIE YPAaBHEHHS pPEeaKUUii HOHHOTO OOMEHA, YUUTHIBAsl YCIIOBHS, IPU KOTOPBIX 3TH PEaKIUH
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHUH MPOBOAUTH PEAKIMH, MOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYECKHUX BEILECTB;

cOPMUPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYLIIHOCTb OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEACTBOM COCTABICHHSI JIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKIuu OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XWMHUYECKHE MPOIIECCHI, JIEKAIIWE B OCHOBE
MPOMBIIIJICHHOTO  TMOJIY4€HHsT CEPHOM KUCIOThI, aMMHUaka, a Takke CcQOpPMHUPOBAHHOCTD
NpeACTaBIeHUd 00 OOImMX HayyHBIX NPUHIMIAX M SKOJIOTMYECKHX Mpo0iieMax XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCIICHUS C UCIIOJB30BAaHUEM TOHSTHS «MaccoBas
JI0JISl BEILECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHX PEAKLHUAX, MaCChl
BEIIECTBA WM 00BbEMaA T'a30B MO M3BECTHOMY KOJHMYECTBY BEUIECTBA, MAacce WM OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIIOBOro 3(ddexra peakud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacChl BEIIECTB, IPEBPAILICHHS U COXPAaHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh YMEHUW COONMIOJaTh NpaBUiia TOJIB30BAHUS XUMHYECKOW MOCYAOH U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TakKKe IMpaBuiia OOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBHIMONHATH XUMHUYECKUH HDKCIEPUMEHT
(pa3nokeHne TMEPOKCHIa BOAOPOJA B NMPHUCYTCTBHM KaTalHM3aTopa, ONPEACICHHUE CPelbl PacTBOPOB
BEIIECTB C TOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOpA, BIUSHUE Pa3NUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHAYECKON PEeaKIny, peakiii HOHHOTO 0OMEeHa, KadyeCTBEHHBIE PeaKIny Ha Cynb(ar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33a7a4 M0 TeMaM «MeTalab» U
«Hemeranbl») B COOTBETCTBUM C ITpaBHWJIaMU TEXHUKU 0€30IaCHOCTH MpPH OOpallleHUH C BEIECTBAaMU
1 1a00paTOPHBIM 00OPYIOBaHHEM, MPEACTABIATh Pe3yIbTaThl XMMUUYECKOTO dKCIEpUMEHTa B (opme
3allUCH YPaBHEHUI COOTBETCTBYIONIMX pEaKIWid W (OPMYIMPOBATH BHIBOJBI HAa OCHOBE OSTHX
pe3yIbTaTOB;

COPMHPOBAHHOCTh YMEHHMI KPHUTHYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKalUU, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHUS B
OBITY M TPYAOBOM JESATETLHOCTH B LIEISIX COXPAHEHHUsI CBOETO 3[J0POBbS M OKpYXKarolled MpUpOaHOM
Cpelbl, 0CO3HABAThH OMMACHOCThH BO3ACHCTBHS HA KUBBIE OPTaHU3MBI ONPECTIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [IJIK, moscHATe, Ha mpumepax crmocoObl YMEHBIICHHS W MPEIOTBPALICHUS HX
BPETHOTO BO3CHUCTBUS Ha OPTaHU3M UYEIIOBEKA;

JUI O0YYArOMIMXCsl C OTPAaHMUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/aX IMO3HAHHSI BEIIECTB M XUMHUECKUX SBICHUH;

U CIETbIX M CIA0OBUAAIIMX OOYYaIOUIMXCSA: YMEHHE HCIOJb30BaTh pelbe(HO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMmudeckux Gopmys.
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