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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa mo XuUMHH Ha YpOBHE CpeIHEro o0iiero oopazoBaHusi pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoi
®denepanun», TpeOOBaHWU K pe3ysbTaTaM OCBOCHHUS ¢eaepanbHOil 00pa3oBaTEIbHON
nporpamMmbl - cpeaHero obmiero ooOpaszoBanus (POIl COO), mnpencTaBiIeHHBIX B
denepaibHOM ToCyJapcTBEHHOM oOpasoBarenbHoM crta”aapre COO, ¢  yudérom
Konuenuuu mpenonaBanusi y4eOHOro mpeaMmeTa «XuUMHUS» B  00pa30oBaTeIbHBIX
opranuzanusx Poccuiickoii ®enepannu, peanu3yolUX OCHOBHbIE 00pa3oBaTElIbHBIC
IIPOTpaMMBbl, U OCHOBHBIX MOJOKEeHUN «CTparernn pa3BUTHs BOCIIUTAHUSA B Poccuiickoi
®depneparuu Ha niepuoy Ao 2025 roga» (Pacnopspkenue [paBurenscta PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOJIXO/J0B K pa3pa0OTKE MporpaMMbl IO XUMHH, K OMPEIACICHUIO OOIIeH
cTpareruu OOydY€HHs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCS CPEICTBAMHU Yy4eOHOTrO
npeamerta «Xumusi» aig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIICTITyaJIbHbIC
nosnoxkenust ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COAEpKaHUsI, Pe3yJIbTaTOB
00y4eHus U TpeOOBaHUM K YPOBHIO IIOJITOTOBKYU BBIITY CKHUKOB.

XuMuyeckoe 00pa3oBaHuE, IMOJIy4aeMOe BBIIYCKHMKaMHU O00I111€00pa30BaTeIbHON
OpraHM3aliM, SIBISIETCS HEOThEMJIEMOW 4YacThl0 HX 0OOpa3oBaHHOCTH. OHO CIYKUT
3aBepLIAIONIMM JTallOM peau3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CUCTEME XHUMHUYECKOro oOpa3oBaHMs. JTU
LEHHOCTH KacaloTCid MO3HAaHUS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
oO01Iell KyJIbTYphl YEJIOBEKA, a TAKXKe SKOJOTMYeCKH 0O0CHOBAHHOI'O OTHOIIEHUSI K CBOEMY
3I0pOBBIO U MPUPOJHON cpene. Peanuzyercst xumMuyeckoe 00pa3oBaHue 00yJaroMxcs Ha
YpPOBHE cpeaHero oOiiero o0pa3oBaHUsI CPEACTBAMH y4eOHOro mpeamMera «XUMUus,
coZiepaHue U TMOCTPOEHHE KOTOPOIrO OINPEAENICHbl B MPOrpaMMe MO XUMHUU C y4ETOM
cnenuUKy HAyKH XUMHH, €€ 3HaYeHUsl B TO3HAHWU MPUPOIbl U B MAaTEPUATBHOM KUZHU
oOmiecTBa, a Takke C Y4€TOM OOIIMX IeJed W NPUHLHUIIOB, XapaKTEPU3YIOLIUX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oomero oOpasoBanus B Poccuiickoit
Qdenepaunm.

XHUMHST Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT oco0yi poyib B
COBPEMEHHOW LMBUJIIM3aLlMU, B CO3/JaHUM HOBOW 0a3pl MaTepHalbHOM KyJbTypbl. OHa
BHOCHUT CBOH BKJIaJ B (POPMHUPOBAHHE PAIIMOHAIBHOIO HAYYHOTO MBIILJICHUS, B CO3JJaHHUE
LEJIOCTHOIO TPEACTaBICHUS 00 OKpYXalolleM MHpe Kak O €IWHCTBE MPHUPOIbI U
yelioBeKa, KoTopoe (opmMupyercs B XMMHUM Ha OCHOBE IMOHUMAHHUS BEUIECTBEHHOIO
COCTaBa OKPYKAIOILIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIy CTPOCHHEM BELIECTB, UX
CBOICTBaMH U BO3MOXKHBIMU 00JIACTAMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThbI0 MUPOBOM KYJIbTYPbI, HEOOXOANUMBIM YCIOBHEM YCIIECIIHOTO TpyAa
U JKU3HU KaXoro wieHa obuiectBa. CoBpeMeHHasi XMMUs KaK HayKa co3uaTeNbHasl, KaK



HayKa BBICOKMX TEXHOJIOTMI HAlpaBJIeHA HA pelIeHUE rI00aJbHbIX MPOOJIEM yCTOMYMBOTO
pPa3BUTUSI 4YEJIOBEUECTBA — CHIPHEBOM, JIHEPre€TUYECKOW, IMHIIEBOM, 3SKOJIOTHMYECKOU
0€30MacHOCTH U OXPaHBbI 310POBBSI.

B cootBeTcTBUU ¢ 00IIMMHU LEISIMU U MPUHIIMIIAMUA CPEIHETO 0011ero 00pa3oBaHUs
comepxanue npeamera «Xumus» (10—11 kmaccel, 0a30Bblii  ypOBEHb H3yYEHHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJbTYPHYIO MOJArOTOBKY OOYYarOIIMXCH,
HEOOXOJMMYIO UM JJisi BBIPAOOTKM MHUPOBO33PEHUYECKHUX OPUEHTHPOB, YCIEIIHOTO
BKJIFOYEHUS B JKU3HB COLIMYMa, IIPOJOJKEHUsT 00pa30BaHMs B pa3IMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBngomuMu IpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — « Opranundeckas
xumus» U «OOIIas U HeopraHudeckas XMMHUsSD», OCHOBHBIM KOMIIOHEHTOM COZEpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKHU: CUCTEMa 3HAHUI MO HEOPTraHUYECKON XUMUU
(c BKJIIOYEHHEM 3HAHMHM M3 OOIIeW XUMHUH) U OpraHudeckod xumuu. DopMuUpoBaHHE
JAHHOW CHCTEMbl 3HAaHMM NpPU U3YYEHHUH MpeaMeTa O00ecleYrMBacT BO3MOXKHOCTb
pPacCMOTpPEHHsI BCEr0 MHOrooOpasvs BEIIECTB Ha OCHOBE OOIIMX TMOHSTHI, 3aKOHOB H
TEOPUN XUMUHU.

Crpykrypa conepxkaHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» cpopmupoBaHa B IporpaMMe 1o XMMUU Ha OCHOBE CHUCTEMHOTO
MOAX0Ja K M3YYEHHIO YU4eOHOTO MaTepraia U 00yCIIOBIIEHa HCTOPUYECKU 0OO0CHOBAaHHBIM
pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYEeCKON XMMHUHU BEIECTBA PAcCMATPUBAIOTCA HAa YpPOBHE KJIACCHYECKOW TEOpuu
CTPOEHHs OpPraHWYECKHX COCIMHEHHW, a TAaKXKE Ha YPOBHE CTEPEOXUMHUYECKUX H
3JIEKTPOHHBIX MPEICTaBICHUN O cTpoeHHu BeulecTB. CBeleHUsS 00 M3ydaeMbIX B Kypce
BELIECTBaX JAIOTCSI B PA3BUTUM — OT YIVIEBOAOPOJOB 1O CJIOXHBIX OHOJIOTHYECKU
aKTHUBHBIX COEAWMHEHHWHA. B Kypce OpPraHM4ecKOM XHMHUHM IIOJYy4YarOT pa3BUTHE
copMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs TE€PBOHAYATILHBIC
OPEJICTaBICHUS O XHMHUYECKON CBSI3M, KIAcCU(UKALMOHHBIX MPHU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Tox HOBBIM yrJIOM 3peHHs B IpEeIMETe « XUMHUsD 0a30BOTO YPOBHS PACCMaTPUBAETCS
U3YUYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETHUECKUN MaTepual U
(bakToJOrMYeCKUe CBEACHUS O BEIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeopraHuyeckas XuUMHUs» OOy4YaloIMMCA MPEAOCTaBISeTCS
BO3MOXXHOCTh OCO3HaTh 3HAUYE€HHE NEPUOJAMYECKOr0 3aKOHA C OOIIETEOPETHYECKHX U
METO/I0JIOTUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (QYHKLUNA 3TOTO
3aK0Ha — OT 00o0O0MIaroIIel 10 0OBSICHSIONIEH U MPOrHO3UPYIOLIEH.

Envnas cucremMa 3HaHMM O BaXHEMIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHUH,
CBOMCTBax M IPUMEHEHHH, a TaKK€ O XUMHUYECKHX PpEaKIUSAX, HX CYLIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnoJHsAerca B Kypcax 10 m 11 kmaccoB anemeHTaMu
COZEP/KAHUS, UMEIOIIUMHU KYJbTYPOJIOTUYECKUI M MPUKIAAHOW XapakTep. DT 3HAHUS



CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHUMHH C JPYTMMH HayKaMH, PacKpbIBalOT €&
poJiIb B IIO3HABATEJIBHOM M NPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBA)XXKEHHSI K IMPOLECCY TBOPYECTBA B 00JIACTU TEOPUM W MPAKTHUYECKHX
NPWIOKEHUN XUMHUHM, TOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOiieMax, CBA3AHHBIX C XHUMHEW, KPUTUYECKH OCMBICIUBATH
uHGOPMAIIMIO U IPUMEHSATH €€ AJIs TOTOJHEHUS 3HaHUH, PEIICHUs UHTEIJICKTYalbHBIX U
DKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTENbCKUX 3a7ady. B 1enoMm coxepxaHue y4eOHOro
npeaMeTra «XUMHUsD JaHHOTO YPOBHSI U3Y4YEHHUSI OPUEHTHUPOBAHO Ha (OpMUpOBaHUE Y
00yyJaronmxcsi MUPOBO33PEHUYECKON OCHOBBI JJI MOHUMaHUs PUI0CO(CKUX UIIEeH, TaKUX
KAaK:  MAaTepUaIbHOE  E€JUHCTBO  HEOPraHMYECKOI0 M OpPraHU4YecKoro  Mupa,
00YCJIOBJICGHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U CTPOCHHUEM, I103HABAEMOCTb
IIPUPOJHBIX SIBJICHUM MYTEM JKCIIEPUMEHTA W PELIEHUS NMPOTUBOPEYUN MEKIY HOBBIMU
(dakTaMu U TEOPETUUYECKUMM MPEANOChUIKAMH, OCO3HAHHME POJIM XMMHHM B PEUICHUU
HKOJIOTUYECKUX MpoOJieM, a Takxke HpodsieM cOepekeHUsi SHEPIeTUYECKUX pPECYpPCOB,
CBIPbs, CO3JJaHNsI HOBBIX TEXHOJIOTUM U MAaTEPUAIIOB.

B nane pemieHus 3ajad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUUU O0YyYarOIIUXCS
IMPUHATHIE TPOTPAMMOMN 10 XUMUU MTOAXObI K ONPENEIICHUIO CONECPKAHUSI U TIOCTPOCHHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YYE€OHBIX JEHCTBUI,
uMeronMx 0a30BO€ 3HAYEHHWE JJI Pa3IMYHbIX BUJOB JEATEIBHOCTHU: PEIICHUS IpooieM,
MOKUCKa, aHaldu3a U o0paboTKu MHGOPMAIMK, HEOOXOIUMBIX ISl IPUOOPETEHUSI OMBITA
MPAKTUYECKOM M HCCIEIOBATEIIbCKOM JEATEIbHOCTH, 3aHUMAIOIIEN Ba)XKHOE MECTO B
ITO3HAHUU XUMUH.

B npaktuke npenoaaBaHusi XMMUM KaK Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus,
TaKk MU Ha YPOBHE CpEAHEro oO0IIero oO0pa30BaHMs, MPHU ONPEACICHUN COJIEPKaTEIbHON
XapaKTEPUCTHUKH LIEJIEW U3yUEHUS PEIMETA HAIIPABJIECHUEM NIEPBOCTENEHHON 3HAYUMOCTHU
TPaJAMIIMOHHO MpPU3HAETCA (POPMUPOBAHUE OCHOB XHMHYECKOM HAyKHM Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, IPAKTUYECKON ACATEIBHOCTH YEJIOBEKA U KAK OJHOIrO M3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbhl. C METOOUYECKON TOUYKHM 3pEHUs TAKOM MOAXOH K
ONPENEIICHUIO LIEJIEH N3YyUEHHS TIPEAMETA SBIIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUA TJIABHBIMHM LIEJIAMHU WU3YUYCHHS NpeaMeTa « XUMUsSDH»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIIOTCS:

e (opMHUPOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUN KaK BaKHEHIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIC
NOHATHS, (yHAAMEHTAIbHBIC 3aKOHBI M TEOPUU XMMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U MOHUMAaHHE CYIIHOCTH JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHE C HCTOPUEN UX PA3BUTHUSA U CTAHOBIICHMUS;

e (opMupoBaHue W pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMHUYECKHX pEaKUUil, HEOOXOAUMBIX ISl NPUOOPETEHUS] YMEHHI



OPHUEHTHUPOBATLCS B MUPE BEIIECTB U XUMHUYECCKUX SBJICHUHN, HMEIONIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

e pa3BUTHUE YMEHUU U CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOIIOJCHHEM H
OOBSCHEHUEM XMUMHYECKOTO JKCIEpPUMEHTa, COOJIIOJICHUEM MpaBuil 0€30MacHOr0
oOpallleHHs C BeIIeCTBaMHU.

Hapsiny ¢ »Tum, coaepkarenpHas XapaKTEepHCTHKa IIeNied W 3aJad H3ydeHUs
npeaMeTa B MporpaMMme MO0 XWMHHM YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUHU C
HOBBIMHM TPUOPUTETAMU B CHCTEeME cpefaHero obmiero obpa3oBanusa. CeronHs B
NpEenoJlaBaHu XUMUU B OOJbIIECH CTENEHU OTHAETCA MPEANOYTEHUE MPAKTHUECKOU
KOMITOHEHTE COJIepKaHUsI OOy4eHMs, OPHUEHTHUPOBAHHON Ha TOJFOTOBKY BBIITYCKHHUKA
00111e00pa3oBaTeIbHOM  OpraHu3allii, BIAJCIONIET0O HE  Ha0OpOM  3HAHWH, a
(GyHKIIMOHATBLHOW TPAMOTHOCTBIO, TO €CTh CTIOCO0AMHU M YMEHHSIMU aKTHUBHOTO TTOTYYCHUS
3HaHUH ¥ MPUMEHEHUSI UX B PEATIbHOM KU3HHU JIJISl PEIICHUS MTPAKTUYECKHUX 3a/1ay.

B cBs3M ¢ 3TUM npu HM3yYEeHUU MpeaMeTa «XUMHUS» JTOMUHUPYIOIIEEe 3HAYCHUE
IpUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

amanrtanus OoOydJalomuXcsl K YCIOBUSM JMHAMUYHO pPa3BHUBAIOIIETOCS MHPA,
dbopMUpOBaHNE WHTEIJICKTYyallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJAHHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

dbopmMupoBaHUE y OO0YYAIOIIUXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIONINX YHUBEPCATBbHOE 3HAYCHHUE [JIsl PA3NUYHBIX BUIOB JACSITEILHOCTU: PEIICHHS
npo0sem, IOUCKa, aHaau3a U 00paboTku HHGOPMAIINK, HEOOXOUMBIX JIJIsl MPUOOPETEHUS
OTIbITA JICITEILHOCTH, KOTOPasi 3aHMMAET BaXKHOE MECTO B MO3HAHWU XMMUH, & TAKXKE IS
OIICHKM C TIO3UIIMA DKOJIOTMYECKOW Oe30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHUYECKHUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTC/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH O0ydYaroImMXCcs: CIOCOOHOCTH CaMOCTOSTENILHO MPHOOpPETaTh HOBBIC
3HaHUS 10 XWMHUHU B COOTBETCTBHM C J>KU3HEHHBIMH TMOTPEOHOCTSIMHU, HCIIOIH30BaATh
COBpeMeHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl IOMCKA U aHalln3a YYeOHON W HayIHO-
MOMYJIIPHOM HHPOPMAITUHA XUMHUICCKOTO COJICPKaHUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO W JIOTUYECKOTO
MBIIICHUS, HAOJIOMATeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPHIE OCOOEHHO
HEOOXONMMBI, B YACTHOCTH, TMPHU I[UIAHUPOBAHUU H TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHUE y oOydaronmxcsi yOexAEHHOCTH B T'YMaHUCTHUYECKOW HampaBlIEHHOCTH
XUMUH, €€ BaXHOW POJM B PEHICHHH TJIOOAIBHBIX TMPOOJIEM  PaAIMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TOIMOJHEHUS JHEPreTHUYEeCKHX PECypcoB U COXpaHEHHs
IPUPOJTHOTO PAaBHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEpexHOT0 OTHOIICHHUS K MPUPOIE
U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUS OIbITa UCIOJIb30BAHUS MOJYUECHHbBIX 3HAHUN



JUISl TIPUHATHAS TPaMOTHBIX PEIMICHUH B CHUTYalHUsX, CBS3aHHBIX C XUMHUYCCKUMU
SIBJICHUSIMU.
B ydeObHOM maHe cpemHero oOrmero oOpa3oBaHHS TPEIMET «XUMHS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00macTh « EcTeCTBEHHO-HAYUHBIC TPEAMETHI.
OO01iee 4YMCIO YacoB, OTBEAEHHBIX MJIsi W3Y4YEHUS XUMUHU, Ha 0a30BOM YpOBHE
cpemnero obmero obpaszoBanusi, coctaBisier 68 wacos: B 10 xmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJAEPKAHUE OBYUYEHUA

11 KJIACC
OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3eMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI0YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelesieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[Tepronnueckuit 3akoH U [lepuonnueckas cucTreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoandeckon CUCTEMBI
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TIpynnaM M TEepUoaaM.
3HaYCHUE NEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJSIpHAas W TMOJsSpHas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOW XHWMHUYECKOW CBS3U (OOMEHHBI W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJJIOMJHBIE PAaCTBOPBI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3]IMYHBIM KJIaccaM.

Xumuyeckas — peakmnusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYEeCKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUA U MPEBPALLICHUS SJHEPTUU TP XUMUYECKUX PEAKLIMSX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3iuvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlarense.

OnexTponutuyeckas aucconuanus. CuibHbIe U ciadbie 3ekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIJIAs, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucrema Xxumuueckux snementoB [, U.
MenpeneeBay, U3ydeHHE MOJENCH KPUCTALIUYECKUX DPEMIETOK, HAOIIOJCHUE U



OMMUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE NEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeICHUE CPeAbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHMBEPCAIBHOTO HHJMKATOPA, pEAaKIUH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUUYECKOIN paboThl «BiausiHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BELLIECTBAY.

Heoprannyeckas xumus

Hemerammer.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®uznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUINMX HEMETAUIOB (TaJOre€HOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B [lepuoamyeckont cucteMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIUiaBbl METaJUIOB.
DIEKTPOXUMUUECKUI PSIJT HATPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHWH, KaJWi, KaJIbITUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBbITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe M OIMCaHHE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemecTBa wiM 00bEMa ra3oB MO HW3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET MIPUMECH.

XUMHUSA U KU3Hb

Ponp xumum B o0OecrieueHUr SKOJOTUYECKOM, YHEPTETUICCKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HayyHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnennss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUsI BXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPUATIOB: BAXHEWIINE CTPOUTEIBHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya0OpeHus.

XuMHUs M 3I0pPOBbE YEIIOBEKA: IPaBWJIA MCIHOJIB30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOrO HMCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B ITIOBCEJHEBHOM JKM3HU.

MexnpeaMeTHbIe CBs3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MpH  HU3YyYEeHUHM oOmEed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBIAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyUHBIX MOHATHH, TaK W MOHATHM, SIBISIOMIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, JHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, paJIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOILUIMBO,
peCypCHlI.

TexHoIorus: XUMUYECKass MPOMBIIUIEHHOCTb, METAJLTYPTHsl, MMPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IIHILEBAs
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMWNU
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA
JIMYHOCTHBIE PE3YJBbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4arolMMHUCST IPOrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.



B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM MOJXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XHMHs» Ha ypPOBHE CPEIHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CIASAYIONMIAE COCTABIISIONINE:

OCO3HaHWE OOYYaIOIUMHCS POCCUUCKONW TPAKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPEIECIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJM4yue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U ujeasaMyd POCCUMCKOrO0 Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4arommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OITBbITa ITMO3HABATEILHOW U TPAKTHYECKON JIEITeIbHOCTH
oOy4Jaronuxcs Mo peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro0 BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOpPMax U TpaBUaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX W TMO3HABATEJIbHBIX 3aJlay, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX IIPU aHAIU3€ PA3IMUYHBIX BUJIOB YUYCOHOM NIESITEIHHOCTH;

2) IATPUOTHYECKOTO0 BOCTIUTAHUA:

IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHOMN XHMUM;

YBOXEHUS K TPOIECCY TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUSI HAyKU €CTh Pe3yjIbTaT



JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHUMAHUsI LEHHOCTEHM 3I0pOBOro U 0Oe30macHoro odpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COOMIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEliecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOTIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
JIEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©W  APYruX BHJAX
NEeATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUUM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIe;



MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHHH XUMHUHM IS
pELIEHUs BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEd OKpYKarolleu
MPUPOTHONU Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4usl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBiieHuss 00 OKpYyKaloleM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YeJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHUU MpoOJeM COXpaHEHHS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37[aHMHM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYpbI, PEIICHUHU TI00aIbHBIX TPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYCHUH YCIOBUI
YCIEIIHOTO TpyJda U DKOJOTMYECKU KOMMOPTHOM KHU3HM KAXKIOrO UJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh
MoJlyyaeMble 3HAHUS JIJIs aHAJM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLUSIX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATEIBbCKON IEATENBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMU;



UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOHaTbHON

JEATEIIbHOCTH.
METANPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YICOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsT  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
LEJTOCTHOCTh HAy4YHOM KapTUHbI MHUpa M CHEUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCAJIbHBIC yUe€OHbIEC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaoIme (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YarOXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAJIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJSATHBHBIMU
JICUCTBUSIMU.

Osaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NOo3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 0a3oBble JJOrH4YecKre JAeCTBUSI:

CaMOCTOSITeTbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEACsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIBTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapPAaKTEPHbIE NMPU3HAKKU TOHSATUW U yCTAHABIMBATHh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHIM;

YCTAHABIIUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXJICHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMBIE B XUMUU CHUMBOJNYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN



3HaK (CHMBOJI) DJEMEHTa, XUMHU4YecKas ¢GopMysa, YpaBHEHHUE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOCIIBHBIC TIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYCCKUX
peaKkuuu;

bopMyIUpOBAThH 1EJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKIICHUN;

BJIAJCTh HaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IIPOBEACHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESATEITLHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3a/]ad, MPUMEHEHUIO Ppa3InYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX WHGOpMau (HAYy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh WH(OPMAIMIO PA3IMYHBIX BHJIOB U (HOpM
MIPE/ICTABIICHNUS, KPUTHYICCKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEYHBOCTH;

bopMyITUPOBATH 3aMPOCH U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOMUMOW [JI1 BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

puOOpETaTh OIBIT KCIOJIL30BaHUSA HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIb30BaTh HAyYHBIA S3BIK B KadeCTBE CpEJACTBA NIpH paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHole ((dusndeckue u
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPbI, HOMEHKIATYPY;

WCIIOJI30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:



3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOW TEMbI B XOJE IUAaora W/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEIIBHO BBIITOJIHEHHUS MPEIJI0KEHHON 3a/1a4U;

BBICTYNAaTh C TPE3EHTAIMEN PE3YyJIbTATOB IT03HABATEIBHOU JESITEIBLHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU TIPU BHITIOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, pealn3alud y4eOHOTO MpOoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yjbTaraM IPOBEAEHHBIX HCCICAOBAHMN MYTEM COIJIACOBAHUS IMO3UIMNA B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHUSIMH.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHWPOBAaTh M OCYIIECTBIISITH CBOK TMO3HABATEIIBHYIO
JESITENbHOCTb, ONpeAesas €€ LeIH W 3aJayd, KOHTPOJHMPOBAaTH M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeajiaraeMblii  aJIrOpuTM JACHCTBHM TMpHU
BBITIOJTHEHUU YUYeOHBIX U HCCIIEIOBATEIIbCKUX 3aj7ad, BBIOMpaTh HaumboJjee
3¢ (eKTUBHBIA CcrOcO0 HX peHeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKHUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEU JEATEIBHOCTA HA OCHOBE CAMOAHAIM3a
1 CAMOOILICHKHU.

NPEJIMETHBIE PE3YJIBTATBI
11 KJIACC

[IpenMeTHBIC pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHM B T[IO3HAHUHU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0pPOBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM 3JIEMEHT, aTOM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBajieHTHas, MOHHAs, METaJUIMYECKasi, BOAOPO/IHAS ), KpUCTAJUIMYECKas peiiéTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAST JTUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKOM peaklMi, XUMHUYECKOE€ PAaBHOBECHE), TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKONU AucCcCoUUanuu, nepuoanueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H



CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHHH U O€3011aCHOM HCIOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHMU BBIBIISATh XApAKTEPHbIC NPU3HAKU IOHSTUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILME IOHSITHUS NPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
cocTaBieHUs (GOpMyJl BELIECTB M YpPaBHEHUHl XHMMUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHblii ra3, yIJIEKHCIBIA Tra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAUHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUINYECKasi, BOJAOPOAHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpPMUPOBAHHOCTD YMEHHU yCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KJaccy/Tpyrine
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbl, OCHOBaHUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCH/IBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [l
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJieMeHTOB |—4 mnepuonoB Ilepmonnueckoi cucTeMsl
xumudeckux sneMmentoB JI. M. MeHneneeBa, MCHONB3ysS MOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpynnam llepuoauueckon cucteMbl XUMHAYECKUX diieMeHTOB []. U.
Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMHUYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPTaHHUYECKUMH
BEILECTBAMH C [TIOMOILBI0 YPABHEHHUM COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIHH 10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolUX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OPaTHMOCTH
peakuuy, y4acTHIO KaTajln3aTopa);



c(hOpPMHPOBAHHOCTh YMEHHIA COCTABJIATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMiA HOHHOTO 0OMEHA, YUNUThIBAS
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT IO KOHIIA,

c(OPMHPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TMOJATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pAcCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
ATUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
pPEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelTHero Bo3naerctsus (npuniui Jle [larense);

chOpMHPOBAHHOCT, YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeKaIe B OCHOBE IMPOMBINIJICHHOTO TIONYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHINAIMAX WU
AKOJIOTHYECKUX MPOOIEMax XHMMHUIECKOTO MPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHUIN TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSATHUSL «MaccoBasi JIOJs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIIAN
BEII[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKOU
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXe MpaBWia OOpalleHUs ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHIMIOJHATh XUMHUYECKHMA
DKCIIEPUMEHT (pa3jIoKeHHe IMEePOKCHIa BOJOPOJa B MPUCYTCTBUU KaTallh3aTopa,
OTIPEJICIICHAE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKIUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCICPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTamely B «HeMeramibl»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHHKH
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIuii U (HOPMYJIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YIHTATOB,;



c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMHUUYECKYIO
uHpOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOONIOJaTh  TIpaBUJia  AKOJOTHMYECKHU
1eaecooOpa3Horo MOBEASCHUsT B OBITY W TPYJIOBOM JCATEIBHOCTH B IEJSIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOAHOM CpEelbl, OCO3HABATH
OMacCHOCTh BO3IEHMCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbica mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XHMHYECKUX SBJICHHUHL;

JUISL CHENBIX W CIA0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE UCIIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHX

dbopmy.
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