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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOTPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMera
«Xumust» s 11 knacca Ha 6a30BOM YPOBHE COCTaBWJIM KOHIIENTYyanbHbIe mojiokeHuss OI'OC
COO o0 B3auM00OYCIOBIEHHOCTH LIeJIeH, COJlepKaHUsl, PEe3yJIbTaTOB 00y4eHUs U TpeOOBaHUMN K
YPOBHIO [TOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEH, TPHUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOIHOI cpene. Peanusyercs xuMmuyeckoe o0pazoBaHrue 00y4yaroluxcs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAaKXKe C y4ETOM OOIIHNX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalIbHOW KyabTypbl. OHa BHOCHUT CBOH BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
HA OCHOBE MOHMMAaHHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU KakJoro ujeHa oOmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxkanue mpeamera «Xumus» (11 kmace, 6a30BBI ypOBEHb M3YYEHHs) OPHUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U 3BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs TNEPBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECCKUX M METOJOJOTHYECKUX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTA U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKphIBalOT €€ poJib B TIO3HABATEILHOW U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHYECKON OCHOBBI /IJIsi TOHUMaHUA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pElIeHUs TPOTHBOPEUYM MEXIy HOBBIMU (PaKTaMU U TEOPETUUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS U COLMATH3AIMHN  OOyYarOIIUXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUS MPoOJieM, MMOUCKA, aHAIN3a U
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeNIOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHYECKHUX SIBJICHUM, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUICCKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, comepkarenbHas XapakTepUCTUKA LieJei U 3aJa4 U3y4eHHus MpeaMeTra B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OO0ydyeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3NIUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpooIieM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIMI IKOJIOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIICPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHICHWH MIOOAJIBHBIX  MPOOJIEM  palMOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HYHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO1ee Ynciio 4acoB, OTBEACHHBIX U M3YYCHHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHErO
obmero oopazoanusi B MOY «Cpennsisa mikosa Ne 33» B 11 kimacce — 34 yaca (1 gac B Heeno).

COJAEP/KAHUE OBYYEHUSA

11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA
Teopernyeckne 0CHOBbI XMMHHU

XuMHUecKui dreMeHT. AToM. Snapo aroma, H30TONBL. DIEKTPOHHAs 00O0JIOYKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux osnemeHtoB J[. M.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOU TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoNYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuABbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUciIeHns. IoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BelleCTBA. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE ¥ KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILIECTBA B PACTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIECTB. ['eHeTnyeckass CBA3b HEOPraHUYECKUX BEIIECTB, IPUHAMICKANMUX K PA3ITUYHBIM
KJIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakIuil B HEOpraHUYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALCHUS
OHEPIUH IIPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3NIUyHBIX (akTopoB. OOpaTHMble peaKIMH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtuueckas aucconuanus. CubHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHasl, IEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB U UX MPEBPALICHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMYECKUX pemEToK, HaOJIIoJeHHe U ONHMCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKeHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE CPelbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpOoBeJleHHuEe MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (PaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKLIUM.

Pacuérnble 3a1aun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs1 BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilomoxenue HemeraioB B Ilepuonnueckod CUCTEME  XMMHYECKHMX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVUMHYECKHUE CBOMCTBA BAKHEHIINX HEMETaUIOB (TaJIOr€HOB, cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramisl. [lonoxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOiiue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METaJIOB.

XYMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPHUH, Kaiuii, KanblMid, MarHui,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M MX NPEBPAILICHHUN: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE AKCIEePHUMEHTATbHBIX
3a7a4, HaOJIOJIEHWEe W  OINHCAHWE JIEMOHCTPAIlMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIouYei, KadyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3anaun.

Pacué€Tel mMacchl BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIONIMX B PEAKIIMU BEIIECTB, PacdE€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuA " )KU3Hb

Ponp xumMun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIIEBON 0€301MacHOCTH,
pa3BUTHU MeauIUHBL. [loHSATHE O HAydHBIX METOJaX IIO3HAHWS BEMIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnenuss 00 O0OMUX HAyYHBIX NPUHIHUIAX [POMBIIUIEHHOTO TMONYyYeHUs
BaKHEUIIINX BEIIECTB.



YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHAabl,
KOHCTPYKLIMOHHBIE MaTepUallbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTCpHUANIbl I DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHMSI IPENapaToB ObITOBON XUMHUH B TOBCEJHEBHON KU3HH.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX IOHATHH,
TaK U NOHATHUMH, SABISAIONIMXCA CUCTEMHBIMU IS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHHUE.

®dusuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HMOH, WU3O0TOIL,
PaZlnOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO0, OOBEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI UX U3MEPEHMSI, CKOPOCTb.

Buonorus: kinerka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepUaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, IUIIEBAs
IPOMBIIIICHHOCTh, (papMalleBTUYECKass NPOMBIILICHHOCTh, ITPOU3BOJCTBO KOCMETHYECKHX
IIPEnapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEpUAIOB, IEKTPOHHAsS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnuBaeT TPeOOBaHHUS K peE3yslbTaTaM OCBOCHHUS OO0Yy4YarOIIUMHCS
IpOrpaMM CpeaHero obiiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hayuno-mMeTonnyeckoil OCHOBOW st pa3paboTKU IIaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
MPOrpaMM CPeTHET0 00IIeTro 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B coOTBETCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE€ JHMYHOCTHBIX
pEe3yabTaTOB OCBOCHHS TIpeAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOIHE COCTABIISIONINE:

OCO3HaHHE O0YYAIOMIMMHUCS POCCHUUCKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICTICHHIO;

HaJIMYNEC MOTHUBAIIUN K O6y‘-ICHI/II-O;

[eJICHANTPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHWW JTUYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ HCTOPUUECKUX TPATHIINIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOCH AESITENHLHOCTU
ONEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMH, MPUCYIIUMU HeHOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
obOpa3zoBaHus;



HaJIMYUe TPABOCO3HAHUS SKOJOTUYECKOW KYyIbTYypbl M CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JIngHocTHBIE pPE3yibTaTbl OCBOCHHA MNPCIAMCTA «XuMuI» JOCTUTIarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJeallaMd  POCCHUUCKOIO
TpaXXJIaHCKOTI'O O6H.[CCTBa, INPUHATBIMU B O6H.[€CTBC HOpMaMH HW IIpaBUJIaMU TIIOBCACHMHA,
CIOCOOCTBYIONTUMH TPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00Y4aIOIINXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXKaloT cPOpMUPOBAHHOCTH
OMbITAa TIO3HABATEIILHOM M TPAKTHYECKOH MACSITENbHOCTH OOYYAIOIIMXCS IO pealn3aiun
IIPUHATLIX B O6H.[€CTB€ HeHHOCTefI, B TOM YHUCJIC B 4aCTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MNpeaACTaBJICHHUA O CONUMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIHbHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMS .

OCHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACICAWUIO OTEUYECTBEHHOU
XVAMMUH,

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M IMPAKTUUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOT'O Tpyada y‘-IéHBIX " IIPaKTUKOB,

WHTEpeCca W TIO3HABATECILHBIX MOTHBOB B TIOJIYUCHHHW H TOCIICAYIOIIEM aHANu3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMOBEACHMA,

CIIOCOOHOCTH OICHUMBATh CUTyalluHh, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HOSHHI/IfI
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS 1IEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KW3HHU, HEOOXOJUMOCTH
OTBETCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy q)HSI/I‘IeCKOMy H IICUXUYCCKOMY 310POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU NI TEIHHOCTH;

MOHMMAHUSA 1EHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:



KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BATEIbCKONW JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLUAIbHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM NeSITeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUH OOpa3oBaHMUs,
Oynyieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUSCKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELISHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HEMPUSATHS IEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JEMCTBUM U PEAOTBPALLATH UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIILUIEHUS, S3KOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO03HABATEIIFHON, KOMMYHUKATHBHOHN M COIMATIBHON MIPAKTHKE, CIIOCOOHOCTH W YMCHHSI aKTUBHO
MPOTUBOCTOATH UAEONIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(HhOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOW MTPAKTUKHU;

MOHMMAaHUSA CHENU(PUKA XUMHUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
paIoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
petieHun mpo0IeM COXpaHEHUsT TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHON POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHNUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
OSHEPreTUYECKOW, TMHUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIErO0 MHpAa U TMPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHUsI Ie71aTh 000CHOBaHHBIC 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (h)aKTOB M MMEIOIIUXCS TaHHBIX
C TIENBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO MCIIOIb30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

MHTEpeca K MO3HAHUIO U HUCCIIEJOBATENbCKON A TENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30OBaHHIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pPa3iIuuyHbIX cdepax mnpodeccrHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4deOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqafom1/1x051 MCKIAUCHUIITIMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayYHbIEC TIOHSATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHOH KapTUHBI MUpPa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprusi, SBJICHHE, MPOLECC, cUCTeMa, Hay4YHbINH (DaKT, MPHUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATHBHBIE,
perynsTuBHBIE), oOecrneynBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh ~ OOyYaloOIIUMXCSl  HCIOJb30BaTh  OCBOCHHBIE — MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSIMHU.

OBy1aieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aAKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

MCIIOJIb30BaTh NPU OCBOECHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIbHBIX q)aKTOB n ﬂBJ’ICHI/II\/JI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUU I KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTHU U MMPOTHBOPCUYHA B paCCMAaTPpUBACMBIX SABJICHUMAX, q)OpMYJIHpOBaTB
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIONb3YEMblE€ B XUMHHM CUMBOJUYECKUE (3HAKOBHIE)
MO/JIEJIH, IPE0O0Pa30BBIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MMO3HABATCIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 6a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIaACTb OCHOBAMH METOJ0B HAYUYHOTI'O IMMO3HAHWA BEIIECTB U XUMHUYCCKUX peaKHHﬁ;

dbopMyIUpOBaTh IENM W 3aJa4d  WCCJICIOBAHMS, WCIOJB30BaTh IIOCTABICHHBIE W
CaMOCTOSITENNLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;



BIAJICTh HABBIKAMHU CAMOCTOATEIBHOTO IUIAHMPOBAHHA M IPOBEICHHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOZOM IpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIIEI0BATEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO pPA3JIMYHBIX BHUIOB U (OpPM MpencTaBieHUs, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTD;

dbopMynHupoBaTh 3ampOCHl M NPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOope
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuel: MPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTeMaTU4YecKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3ajJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJI€ JAMAora U/Win JAUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIINOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUYEeCKOM paboThl IO HCCIEJOBAaHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3zanu y4yeOHOro mnpoekTa ¥ (OpMYJIHpPOBaTh BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBaHMSI MO3UIMNA B X0/1€ 00CYKAECHUS 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npelaraeéMblii alrOpUTM JIEHCTBUI NpPU BBIMOJHEHUH Y4YEOHBIX M HMCCIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4eHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKLUsX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmass W HeopraHudeckas XUMHsD)
OTPAXKAIOT:



c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHYECKOW COCTaBIISIONMICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B TO3HAHUM SIBICHUN NPUPOABI, B (hopMHpoBaHUU
MBIIUICHAST W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHUYECKUX 3a7ad M HSKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM CpeEAE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJATAIOLINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/Inyeckas, BOJOPOAHAA),
KpUCTAJUIMYECKasi  pemérka, THUIBl XUMHYECKHUX  pEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON auccoluanuu, nepuoauueckui 3akon JI. WM. MenaeneeBa, 3akoH
COXpPaHEHHUsI MAcCChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAILICHUS DHEPTrUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE ITOHMMAaHHA MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHMUYECKHUX SIBJICHUM,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTAaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpPHBIC NMPU3HAKU MOHSATHH, YCTAaHABIMBATh
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABIICHHS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHs OTICIbHBIX HEOPraHUYECKHX BEHICCTB (yrapHblii Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HerauméHas W3BECTh, INUThEBAs cOAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OTNPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHHUSIX, TUI KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs, MOJEKYJSpHAas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTraHMUECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe cCoeTuHeHUN (IpOCThie BEIecTBa — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEpPHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM paCKpbIBaTh CMBICH Tepuoandeckoro 3akona [[. .
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINUU;

chOpMUPOBAHHOCTh YMEHHUW  XapaKTEPH30BaTh JJIEKTPOHHOE CTPOSCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos Ileprnoanyeckoi cucteMbl XUMUYECKUX 351eMeHToB /1. U.
MeHnneneeBa, HCIOJIB3Ysl TOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XHMHYECKHUX JIIEMEHTOB M WX
COEIMHEHUH 110 nepuoaam u rpynnam [leproaundeckoil cucteMbl XUMUYECKUX 31emMeHToB [[. 1.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PAa3JUYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAaHUE



TEHETUYECKON CBA3M MEXJIYy HEOPraHMYeCKUMHU BEIIeCTBaMU C TOMOIIbIO YpaBHEHUM
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKHCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YUaCTHUIO KaTalnu3aropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpaIléHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3MUYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABaTh ONBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTAaBJICHUS AIEKTPOHHOr0 OaaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHUMHYECKHE IIPOIECCHI, JIeKallhue B
OCHOBE MPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cOopMHUPOBAaHHOCTh
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHHWH Ta30B NPU XHUMHUYECKHX
peaKIusIX, MacCchl BEUIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOrO 3¢ eKra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00pPaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3mokeHue TEpOKCHIa BOJOPOAA B TPHCYTCTBUM KaTallM3aTopa, OIPEICICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOMIBIO YHUBEPCAIHLHOTO HHIUKATOPA, BIMSHUAE PA3IMIHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMM Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHbIX
3amad o temMam «Metamel» W «Hemeramiel») B COOTBETCTBMH C TPAaBWIAMH TEXHHUKH
0€30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO WH(POPMAIHIO,
MOJy9aeMyi0 W3 Pa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHWKanuu, WHTepHET U
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
NOBEJICHUST B OBITY M TPYJOBOH IEATETHFHOCTH B IEISIX COXPAHEHHsS] CBOETO 3II0OPOBBSI U
OKpY’Kalomiel MPUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha XKHBBIE OPTaHH3MBI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMast cMbIch nokazatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHBIICHHUS U MPeIOTBPAILEHHs UX BPEJIHOTO BO3JICHCTBUS HA OPraHNU3M YeJIOBEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Konrp.  Ilpakr. (wnpponeie)
Bcero oOpa3oBaTe/ibHbIE
pao paod
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
11 Crpoenue atoMoB. [lepuonnueckuii 3akoH u [lepuonnyeckas 3
' cucteMa xuMudeckux sneMenToB /. . Meneneera
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BeIIeCTB 4
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6
2.2 Hemerannsl 9 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 2
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




n/n

HOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

11 KIIACC

KoanyecTBo 4acosB

Bcero

Kourp.
pao.

IIpakr.
pao.

Jara
U3ydeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

Hepuonnqecm/lﬁ 3dKOH U Hepnozu/lquKaﬂ CHUCTEMa

XUMHYECKHX d1eMeHTOoB /1. 1. MeHaeneeBa, uX CBA3b C

COBpPEMEHHO Teopuel CTPOCHHS aTOMOB

3aKOHOM€pHOCTI/I M3MEHCHHS CBOMCTB XUMHYECKUX

AJIEMEHTOB M UX COEIMHEHMH 110 IPpyNIaM U IEPUOIaM.

3HadeHue MNEpUOANYICCKOr0 3aKOHA U CUCTCMbI

XUMH4YeCKUX 3neMeHToB .M. Menneneesa B pa3BuTun

HayK1

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€ BUJIBL;
MEXaHU3MBbI o6pa3013aHI/1;1 KOBAJICHTHOM CBSI3H.
Bonoponnas cea3b

BanenTHOCTh. D1EKTpOOTpUIIATENBHOCTD. CTENEHB
okucieHus. BemjecTBa MoneKkyasipHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[TonsTue o qucniepcHbIx cucrteMax. IcTuHHBIE U
KOJUTOMHBIE pacTBOPBL. MaccoBas /101151 BEIIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
COeMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUUECKUX




BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUUeCKUX peakiuii B
HEOPraHMYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH

8 COXPAHEHHUS MACChl BELLIECTB; 3aKOH COXPAHEHUS U
MIPEBPAICHHS YHEPTUU TPU XUMHUUECKUX PEAKIIHUIX

9 Cxopoctb peakuuu. OOpaTuMbIe peaklni. XUMHYIECKOE
paBHOBECHE

10 [TpakTuueckas pabota Ne 1. «BnusiHue pa3zinuuHbIx
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm»
DnekTponuTHdeckas auccounarnus. [lonstue o

11 BOZIOpoAHOM Toka3zatene (PH) pactBopa. Peakuuu
MOHHOTO oOOMeHa. ['uapon3 opraHu9IecKux 1
HEOPraHUYECKUX BEILECTB

12 OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [lonsaTue
00 3JIEKTpOJIN3€E pacIlyiaBOB U paCTBOPOB COJIEH

13 KonTponbhas pabota no pazueny «Teopernyeckue
OCHOBBI XUMHUU»
Mertamuibl, ux nosoxenue B [lepuoguueckoil cucreme

14 xumMuueckux ayemenToB [[. . Menneneesa u
0CO0EHHOCTH cTpOoeHHsI aToMOB. O01ue pusnueckue
CBOMCTBa METAJJIOB

15 CrutaBsl METAJUIOB. DIIEKTPOXUMUYECKUN PAJT
HaIpsKEHUN METaJNIOB

16 XVMHYECKUE CBOKWCTBA BAKHENILINX METAIOB (HATpHil,
KaJIWi, KaJIbIIUA, MarHui, AIIOMAHAN) U UX COSTUHEHUHN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEAUHEHUIN

18 XyUMHUYecKre CBOMCTBA ITUHKA, JKeJle3a U MX COCTUHECHMI

19 [IpakTuyeckas padora Ne 2. "Perenune




AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme «MeTtauib»"

Hewmeramibl, ux nonoxenue B [lepuoauueckoit cucreme

20 xuMmudeckux saementoB JI. . Menaeneena u
OCOOEHHOCTH CTPOEHHUS aTOMOB
du3nyYecKue CBOMCTBA HEMETAILIOB. AJITIOTPONUS

21 HEMeTaJUIoB (Ha IpUMepe Kucaopoaa, cepsl, pochopa u
yriiepojia)

99 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COCIMHEHUN

23 XUMHYECKHE CBOMCTBA a30Ta, pochopa 1 X COeTUHEHUN

24 XVMUYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX
COCIMHEHUN

25 [IpumeHeHre BaXKHEUIIMX HEMETAIIIOB U UX COEAMHEHUI
O06o01IeHre U cucTeMaTr3aIus 3HaH|I 110 TeMe

26 «Hewmetamibry. Berauciaenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUN U TEPMOXUMHUUECKHUE PACUETHI

97 [TpakTrnyeckas padora Ne 3. «Pemenue
SKCHEPUMEHTAIBHBIX 3a7a4 1o Teme "HemeTamnbr"»

28 KontponbHas padota mo teMam «MeTayisi» u
«Hemeramnby/Bceepoccuiickas npoBepouHas padoTa

29 Heoprannueckue u opraHu4ecKue KMUCIOTHI.
Heoprannueckre u OpraHn4ecKue OCHOBAHHUS
AmMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUE

30 coelMHEeHUs. | 'eHeTnyeckas CBsi3b HEOPraHMUECKUX U
OpPTraHUYECKUX BEIECTB
Poinb xumum B 00ecIiedeHIH SKO0JI0THIECKOM,

31 DHEPreTHYECKOM U MUIIEBOM 0€30MaCHOCTH, PA3BUTUU

MCOUILIUHBI




32 [IpencraBnenus 00 0OMIMX HAYYHBIX MPUHLIUTIIAX 1
HPOMBIIUICHHOTO NOJTYYEHHS BKHEHIITNX BEIIECTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB
34 XuUMHS ¥ 370pOBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Crankos C.A. AkiimoHepHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



