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IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (penepalibHOi 00pa30BaTEIbHOM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoi dexepanuu, pealn3yrOIMMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenbcTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3padOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COAep)KaHMs, pPE3ylbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YelOBeKa, a TaKKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0pOBBIO U
npuUpoaHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 00YJArOMIMXCS Ha YPOBHE CPEAHETO
o01rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHe U MOCTPOCHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHEIM(PHUKA HAyKH XUMHH, €€
3HAUEHUs B MIO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBUJIM3AIMHN, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIeHUS
00 OKpYXaroIeM MUpe Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHHU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3HU
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHSA CTala
HEOTHEMJIEMOH YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTtBa. CoBpeMeHHasi XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUUecKOi, MHUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B coorBercTBHMM ¢ OONIMMHU IEISIMH W TPUHIUMIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHST 00pa30BaHUs B a3 IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  peaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
XuMUs» U «O0IIas 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHOW CHCTEMbI 3HAHHUH
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTpaMME 10 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
onpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPHHM CTPOCHUSA OPraHWYECKUX COCAUHEHM, a
TAKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX IPEACTABICHUN O CTPOEHHUH BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTMYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHudeckoid XWMHUU TOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJiOM 3peHHUs B MpeaMere «XuUMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpPraHWYECKassk XUMHU» OOYJAIOIIUMCS TPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAQYCHHE MEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX IO3UIIHH,
IyO)Ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKXXE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHHUMAaHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPaKTUYECKOU JIEATETHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K MPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U NMPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a7ad. B memom conepkanue
yueOHoro mpeamMera « XUMUS» JaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEIIIECTB UX COCTABOM U CTPOEHHEM, ITO3HABAEMOCTh MTPUPOIHBIX SIBJICHUN MMYTEM IKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTUM U MaTEPUAIIOB.

B mnnane pemeHus 3amad  BOCIHUTAHHS, PA3BUTHS M COIMATHM3AIMUA  OOYJArOIIMXCSI
MPUHATBIE NPOTrPaMMON MO XHMHHU IMOAXOJbl K ONPENEIICHUIO COJIEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUHM, MMEIOIIHUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEIICHUs MPOOieM, IMOMCKa, aHAIN3a 1



00paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaIMLUMOHHO TMpu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOM HayKH Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEJIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH HM3y4eHHUsS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONIECH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JiekaT KIIIOUEBbIC MOHATHS,
(yHIaMEeHTaJIbHbIE 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOEHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U PA3BUTHE MPEACTABICHUN O HayYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAONMIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3ydeHus MpeaMera B
nporpamme 1o XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMHU ITPUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTENEeHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aINH,
BJIQ/ICIONIET0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3ajau.

B cBi3u c 3TMM npu H3ydyeHUH MpeaMera «XUMHUsS» JOMHHHUPYIOLIEe 3HAYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OoOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OYyYarOImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoOIieM,
MOWCKa, aHalIW3a U 00paboTku WHPOpMAIUU, HEOOXOMUMBIX IS MPHOOPETEHHUs OIMbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJIid OLEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE



TEXHOJIOTHH JIJIsl TOMCKA M aHalln3a y4eOHOW U HaydHO-TIOMYIIpHOU WH(DOPMAIINA XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU ¥ IMPOBEICHUN XUMUYECKOTO IKCTICPUMEHTA;

BOCIIHUTaHHE Y OOydaromuxcs yOeKIEHHOCTHM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebHOM mnaHe cpeaHero odmiero odpazoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuciIo 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Heaemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripesielieHUs] JEKTPOHOB IO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKHUX 3ieMeHTOoB [ U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHHsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUOANYECKOT0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKas CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsIpHasl U TOJIIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 0Opa3oBaHUsl KOBaJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajleHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve 0 nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 1o
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknarypa HeOpraHu4yecKux
BEILECTB. ['eHeTHueckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMIECKANIUX K PA3IUYHBIM
KJIaCCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYECKOW U
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
OHEPIUHU IIPU XUMUYECKUX PEAKIIUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTUMble peakLUu.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37eKTposnuThl. Cpea BOAHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M MX IPEBPALICHUMN: JEMOHCTPALIHS
tabmun «llepuonuueckass cucrema xumudeckux snemeHtoB . M. MenneneeBa», m3zydeHue
MoJeNiell  KPUCTANIMYECKUX peIIEToK, HaOMI0JeHWe U OINUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIpENIETIEHUE CPEelbl PAaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIUUY.

Pacuérnrie 3amaun.



PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAas 10JIA BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anementoB JI. U. MenzaeneeBa u 0COOEHHOCTH CTpoeHHs] aromMoB. (Du3nueckue CBOHCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa U yriaepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue merainos B Ilepruoauyeckoi cucTeMe XUMUYECKUX 3J1€MEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obuiue
¢uszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJlIOB.

XUMHUYECKHUE CBOWCTBA BAXKHEUIMX METAJUIOB (HATpPUHM, KaJUid, KajblMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: HW3yYCHUE
KOJUIEKIIMKU «MeTaibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE HSKCIEePUMEHTATBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPAMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIEIOYeH, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B o0ecrie4eHnH SKOJIOTUIECKON, SHEPTeTHUYECKON U MUILEBOI O€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX TPOMBIIIICHHOTO TOTYYECHUS
BAKHEUIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUANOB: BAXHEHIINE CTPOUTEIbHBIE MAaTEepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHST U 3]I0POBhE HYEJIOBEKA: MpaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHMS MPENapaToB OLITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpH W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK M MOHSTHH, SBJISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHUHTE3, Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOIMIOJEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



O®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaIuOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUN YpOBEHb, BEUIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI HX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KOocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XMUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUIypIrus,  MPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAS MPOMBIILICHHOCTD,
HaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYy4YarOIIUMHKCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEEIICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEITOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAKOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUs, CAMOPAa3BUTHUS M HPABCTBEHHOI'O CTaHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;
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YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM M TMPAKTHYECKOTO MPUMECHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKCHUS HAyKU €CTh Pe3ylbTaT JUIMTEIBHBIX HAOIOICHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECA M T[O3HABATEIbHBIX MOTHMBOB B TMOJYYEHHH M MOCICIYIOIIEM aHalu3e
nH(OpMAIUK O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE W IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECCTBUM STUX TTOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHUs IICHHOCTECH 370pOBOTO M 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUIECKOMY 37I0POBbBIO;

COOIOZICHHSI TIPaBMIJI OE30MACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKX 3I0POBBIO M KU3HU JTIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIBHOCTH,
00111eCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX IESITEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0IIECTRA;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLMATBHOM CpeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHIKEHUN XUMUH ISl PEIICHUS] BOTIPOCOB
PalMOHAIBHOTO TPUPOIOTIOIB30BAHNS;

AKTHBHOTO HETPUSATHS JIEHCTBHUIA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPHUSATHBIC SKOJIOTHUYECKHUE TMOCIEIACTBUS MpPeaPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETLHOCTH  JKOJIOTUYECKOMW HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
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[I03HABATEJILHOM, KOMMYHUKAaTUBHOM M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs cHeuM(UKN XUMHM Kak HayKH, OCO3HaHHMA €€ poiud B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUSI 00 OKpYXKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHny IpobeM COXpaHeHHs! IPUPOJHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUBUWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTUYecKoil, NHIEeBOM U HSKOJIOTMYECKOH O0e30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH: IIOHUMaHMsI CYIIHOCTHM METOJIOB IO3HAHUA,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAaHMM II0 XUMHUU B COOTBETCTBUM C >KMU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqafonmxca MG)K}II/ICIII/IHJ'II/IHapHBIe
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaromue (GopmMupoBaHHE (PYHKIMOHATHHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.
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MetanpeameTHble pe3ysbTaThl OTPAXXKalOT OBJAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl U KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHATHI M YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE OHSITHS JIsl OOBSICHEHHUS OT/ICTBHBIX (PAKTOB U SIBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU I KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3U MEXKI1Y N3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHU CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMudeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATEJIbHBIX U TMPAKTUUECKUX 3aJ]a4, MPUMEHITh Ha3BAaHHBIC MOJEIbHBIC MPEACTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMyIupoBaTh IENM M 3aJa4d  UCCJIEIOBAHMS, WCIOJb30BaTh IIOCTABIEHHBIE |
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIIJICTh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJAOM MPOIECCa, CAMOCTOSITEIIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHUYECKOM MCCIEI0BaTENbCKOW M MPOEKTHON JesTeNIbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGoOpMaIuu (HAyYHO-TIOMYJISIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh Pa3IMYHBIE METOJbI TPH TOWUCKE U OTOOpE
uH(pOopMaIii, HEOOXOAUMOH /7S BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpPETaTh OMBIT MCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOSATENIFHO BBIOMPATh ONTHMAIbHYIO (OpMy HpeacTaBiIeHUs MH(popManuu (CXeMbl,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYECKue W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (hOpMYyIIbI, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCTIONIb30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATIISHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYJIHPOBATH CBOM IPEJIOKCHUS OTHOCHTEIFHO  BBITOJIHEHUS
HpeAI0KEeHHOH 3a/1auu;

BBICTYIIAaTh C MpPE3CHTAIEel pe3yabTaTOB MO3HABATEIBHOM JIEATEIHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabdOTHl MO WCCIEJOBAHHIO CBOWCTB M3Yy4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro MpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0J€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OsJiajieHNe YHUBEPCAJIBLHBIMH PeryisTUHBHBIMH el CTBUSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOKO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBITOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CITOCOO MX PEIICHHs C YYETOM MOJydeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIMIX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a |
CaMOOLICHKH.
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INPEJIMETHBIE PE3YJIBTATDI

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HEOpraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOpP,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMALUS, OKUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHECHHS W MPEBPAIICHUS YHEPTUU NMPU XUMHUUYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(hakTOIOTUYECKHE CBEJEHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUN U 0€30MMacCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTepPHbIC NMPU3HAKU TOHSATUHN, YCTaHABIIUBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJisi COCTABIICHHS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PpEAKIHMi, CHUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHblii Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas WU3BECTh, HEraméHas W3BECTh, NUThEBAs COAa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUM ONPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIECTBA (aTOMHAs, MOJEKYJSIpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeapl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;
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c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHUX 3JEMEHTOB M UX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyueckoil cucteMbl XuMU4eckux snementoB /1. U.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIAcCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXAY HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyroliux BEIIECTB, TEINIOBOMY J(G(EeKTy peakium,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJIHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT /10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUsI CEPHOM KHMCIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIMX HAy4YHBIX MPUHLMIIAX U 3KOJOTHYECKUX MpOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHMEM IOHSATHS
«MaccoBasi JI0Js BEIEeCTBAa B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MpaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYAOH U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOAOPOAA B MPHCYTCTBUM KaTajlM3aTopa, OINpEAETICHUE Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PELICHHUE SKCIEePUMEHTAIbHBIX
3agad mo temMam «Mertamasl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEICTABIATh
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pE3yIbTaTbl XUMHYECKOI'O OJOKCIICPHUMCHTA B (bopMe 3alIucu ypaBHeHI/Iﬁ COOTBCTCTBYIHOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHeT u
ApYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOMATh TMpaBHJIa HKOJIOTHYECKU IEJIECO00Pa3HOTO
IIOBCACHHUA B 6BITy 158 pr,[[OBOfI NCATCIIBHOCTU B HCIIAX COXpaHeHI/Iﬁ CBOCTIoO 3I[0p0BL$I 158
OKpYKarolllel MPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
Ol'Ipe,I[eJ'IéHHBIX B€IICCTB, ITOHMMAasA CMBICI IIOKa3aTCIId HI[K, INOSICHATH Ha IpUMEpax CIIOCOOBI
YMCHBIICHUSA U ITPEAOTBpALICHUS UX BPEAHOI'O BOSI[Cf/iCTBPIH Ha OpraHu3M 4YC€JIOBCKaA,

JUUIA 06yqafonmx051 C OFpaHquHHBIMH BO3MOXHOCTSIMHA 3IIOpOBB$II YMGHI/IG HpI/IMeHSITb
3HAHUSA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX HBHeHHﬁ;

JJIA  CICIIBIX H CJ'Ia6OBI/I,Z[}IH_II/IX O6y‘IaI-OH_[I/IXC}IZ YMCHHUE HCII0JIb30BATh penLe(bHo-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
Kosnu4yectBo yacos
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI VaeGHbIe Koutposbusie | TpakTaueckasn
4achbl padoThI 4acThb
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
11 Crtpoenue atomoB. Ilepnoanyeckuii 3akon u [lepuoguveckas 3 0 0
cucTeMa XuMuieckux 3jeMenToB Jl. . MenaesieeBa
1.2 XHMHYeCKHEe peaKunu 6 1 1
1.3 Ctpoenue BemecTBa. MHOrooOpa3ue BenecTn 4 0 0
Hroro mo pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtanibl 6 0 1
2.2 HemeTtasibl 9 1 1
2.3 CBs13b HEOPraHNYeCKHUX U OPraHUYEeCKHX BellecTB 2 0 0
Hroro no pasneny 17
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Pa3zgen 3. XuMus u 'KU3HL

3.1 | X¥MHA U JKU3HD 4 0 0
HToro no pasneny 4
OBIHIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 34 2 3

[IpomexyTouHas aTTecTAlMsA NPOBOAUTCH B (hopMe roJ0BOr0 OLlEeHUBAHUSA 0€3 yueTa TeMaTHYeCKUX MPOBEPOUYHBIX PadoT.
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