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VYpoBens o6pazoBanus (kiacc) cpeanee odmiee ooOpazoBanue 10-11 kmaccs
KommuectBo gacoB 34; 11 xnacc 1 gac B Henelo.
VYuurenr HOnuna Huna AnekcanapoBHa

[Iporpamma pazpabortana

B cootBeTcTBUM ¢ DI'OC COO (mpukaz Munobpuayku Poccun ot 17 mast 2012 r.
Ne 413);

B cootBeTcTBUU ¢ DOIT COO (mpuka3z MunnpocsenienusiPoccuu ot 18 mas 2023
r. Ne 371)

¢ yuérom YMK I'.E. Pym3utuca, ®. I'. ®empamana.M.: «IIpocBemenne»,2019

c ydeToM Meronuueckux peKOMEHJAUMi MO CO3aHUI0 M (YHKIMOHUPOBAHUIO B
0011e00pa30BaTeIbHbIX OPraHM3ALUIX, PACTONOKEHHBIX B CETbCKOM MECTHOCTH M MAlbIX
ropojax,  LEHTPOB  00pa3oBaHMA  €CTECTBEHHO-HAYYHOM M TEXHONOTHYECKOH
HanpasieHHocteld («Touka (%OCTa») (yTBepkIeHbl pacmopskeHueM MuHucTEpCTBA
npocsenienus Poccuiickoit @enepannn ot 12 suBaps 2021 r. Ne P-6).
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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma mo XWMHHM Ha YpOBHE cpeaHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOEHHS  (efepalbHO  00pa3oBaTelIbHON
nporpammel cpeanero odmero odpazoBanusi (OOII COO), npencrabiennsix B denepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmmu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickort deneparmm,
peanu3yoImx 0OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI, 1 OCHOBHBIX MM0OJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0JI0OB K pa3paboTKe MpOorpaMMbl MO XHMHH, K OIpeNeiIeHHIo oOIIei
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0OydarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» s 10—11 ximaccoB Ha 0a30BOM YpPOBHE COCTABMJIM KOHLENTYaJlIbHbIE IMOJO0XKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOYy4YeHUs H
TpeOOBaHUH K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHMe, IOJy4aeMOe€ BBITYCKHMKaMu  0011eo0pa3oBaTesbHOM
OpraHW3aIliM, SBISICTCS HEOThEMJIEMOW dYacThlo WX oOpa3oBaHHOCTH. OHO  CIIy)KHUT
3aBEepIIAIOIIMM STallOoM pPEaTU3allid Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITIOYCBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB IMPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3J0pOBBIO U
npupoaHON cpeze. Peanusyercs xuMuueckoe 00pazoBaHue 00y4aromMuXcsi Ha YpOBHE CPEIHETO
o0miero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpKaHUEe U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MporpaMMe MO0 XUMHU € Y4ETOM crenupuKd HayKd XUMHH, €€
3HAYEHUS B MIO3HAHUU NMPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKe C YUYETOM OOIIUX
1enei ¥ MPUHIMUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccutickoii deaepanum.

XUMHUS Kak 3JIEMEHT CHCTEMBI €CTECTBECHHBIX HAayK uUrpact 0006}/}0 POJib B COBpeMeHHOﬁ
OUBUIM3allU, B CO3JaHHNHU HOBOH 0a3bl MaTepHaHBHOﬁ KYJIbTYPHI. Ona BHOCHUT CBOM BKJIaJ B
(bOpMHpOBaHI/IC panroHaJIBbHOI'O HAYYHOI'O MBIIIJICHUSA, B CO3JaHUEC LCJIOCTHOI'O MPEACTABIICHUA
00 OKpYyXXaromeM MHPE KaK O CAUHCTBC IMPUPOJALI U YCIIOBCKA, KOTOPOC q)OpMI/IpyeTCH B XUMHUH
Ha OCHOBC IMOHHMAaHUSA BCHICCTBCHHOT'O COCTABA OKPYXKAIOMICTO MHUPA, OCO3HAHHA B3aMMOCBA3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSIMHU IMIPUMCHCHHMUA.

TecHo BSaHMOﬂeﬁCTBYE ¢ JApyrumMmu CCTCCTBCHHbIMU  HAyKaMH, XHMHUS  CTaJia
HEOThEMJIEMON 4YacTbIO MHpOBOﬁ KYJIBbTYPBI, HeO6XOI[I/IMbIM YCJIOBUCM YCICHIHOI'O TpyJda U
JKHU3HH KaXJ0I'0 YJICHa O6H_ICCTB8.. COBpeMeHHaH XUMHUA KaK HAayKa CO3HUJAaTCI/IbHAsl, KaK HayKa
BBICOKHX TEXHOJIOTHI HallpaBJICHA Ha PCUICHHC r100aIbHBIX HpOGJ’ICM YCTOI\/’I‘II/IBOI‘O pa3BUTHUSA
4qciaoBCUYCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HHMCBOﬁ, 9KOJIOTHYCCKOM O€30IMacHOCTH U
OXpaHbI 3I0POBbA.

B cootBercTBMM C OOmMMH LENsIMU M NPUHLUUIAMU CpelHero oOIero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

COCTE[BJ'IHIOH_[I/IMI/I npeamMeTa «XuUMHS» SBIAIOTCA 0a30BbIC KypChl — ((OpFaHI/I‘{eCKa}I
XUMUA» U «06ma;1 1 HCOpraHn4vcckas XuMusa», OCHOBHBIM KOMIIOHCHTOM COACPIKAHUA KOTOPBIX
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SIBIISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH MO0 HEOPraHUYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. GopMUpOBaHHE JAHHOW CUCTEMbI 3HAHUM
IpU HU3Yy4CHUU MpeaMeTa 00ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckast xumusi» u «O0Ias 1 HeopraHuaeckast
XUMUsD» ¢(HOpPMHUPOBAHA B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/a K W3YUYECHUIO
yu4eOHOTro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWN Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KIACCHUECKOM TEOPUH CTPOCHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U BJIEKTPOHHBIX HPEJICTABICHUNW O CTPOCHUM BEILECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaX JAAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEIUHEHHH. B Kypce opraHMueckoil XMMUU MOJIy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHus MepBOHAYaIbHbIE
MIPEJICTaBICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MIPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIHH.

[Tox HOBBIM yIJIOM 3peHHs B IpeaMere «XuUMus» 0a30BOTO YpOBHS paccMaTpUBAECTCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TCOPETHYCCKHA MaTepuanl |
CbaKTOJ'IOl"I/I'-IeCKI/Ie CBCIACHHUS O BCHICCTBAX U XI/IMI/I‘-IGCKOﬁ peaKI_[I/II/I. TaK, B 4aCTHOCTHU, B Kypce
«OO0rmasi ¥ HeOpraHW4YecKass XUMHUs» OOYJArOIIUMCS TIPEIOCTABIISETCS BO3MOXHOCTh OCO3HATH
3HAYCHUE TEPUOJMYSCKOr0 3aKOHA C OOIIETCOPETUYCCKMX W METOJIOJIOTHYSCKUX ITO3HIINH,
IyOXe TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromen 10
0OBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucteMa 3HaHMI O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB aiieMeHTaMH  COJACPKAHUS, HMEIOIMMU
KYJIbTYPOJOTHYECKAUA W TIPUKIQAHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B I0O3HABaTEIbLHOW U
MPAKTUYECKOW JIEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUH M NMPAKTUUYCCKUX MPHUIOKCHUNA XUMHH, IOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIIMBATh MH(POPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHWUMN, pelieHus
MHTEJUJIEKTYaJbHBIX M JKCIIEPUMEHTAIBHBIX HCCIIEOBATeNbCKUX 337ad. B 1enom coxaepikanue
yueOHoro nmpeamera «XUMHs TaHHOTO YPOBHS M3YYEHHs] OPUEHTUPOBAHO HA (JOPMHUPOBAHUE Y
o0yuaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMAaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBICHUN MYTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaloB.

B mnnane pemieHus 3amad  BOCHHTAHUS, Pa3BUTHUS W COLMAIM3AIUM  OOYYaIOLIUXCS
MPUHATHIE TPOTPAMMOM MO XUMHUU TMOJXOABI K OINPEACTICHHIO COJEp)KaHUS M TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaroT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, UMEIOIIHX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TIOMCKa, aHAIHu3a U
00paboTku uWHPOpPMAIK, HEOOXOJUMBIX JUIsI NPUOOPETEHHs OMbITa MPAKTHYECKOW U
HCCIEN0BATEILCKON NeATEILHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMHU.

B nmpaxTuke npenoaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHusl, TaKk U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TNpU  OMNPEAETICHHUU  COJAEp)KaTeNbHOU
XapaKTEPUCTUKHU LeJell M3y4eHHs IIpelIMeTa HalpaBICHUEM IE€PBOCTENIEHHOW 3HAYMMOCTU
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TPAJUIIMOHHO Tpu3HAETcs (QOpMUpOBAHHE OCHOB XHMHUYECKOM HayKu Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOW JEATEIbHOCTH YEIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MMpOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPENIETICHUIO LIEJIEH N3YYEHHUSI IIPEIMETA SBJISIETCS BIIOJIHE OIIPaBJaHHbIM.

Cornacuo [[aHHOﬁ TOYKE 3PCHUS TJIaBHBIMHU LCIIIMHU HU3Y4YCHUS MPEAMCTa «XuMus» Ha
6azoBom ypoBHe (10 11 K1) sIBISIFOTCS:

e (QopMUpOBaHME CUCTEMbl XMMHUYCCKUX 3HAHUM KaK Ba)KHEHIICH COCTABIIAIONICH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, B OCHOBE KOTOPOU JieKaT KIIIOYEBBIC MOHATHA, (pyHIaMEHTAIbHBIC
3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TIOHMMaHHE CYITHOCTH
JOCTYIHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH HuX
Pa3BUTHUSA U CTAHOBJICHUS;

e (GopMuUpOBaHHE U pa3BUTHE TNPEICTABICHUM O HAYYHBIX METOJaX TIO3HAHUS BEIIECTB H
XUMUYECKUX PEeaAKINi, HEOOXOTUMBIX I MPUOOPETEHUSI YMEHH OPUEHTUPOBATHCS B MHpPE
BEIIECTB W XWMHYECKUX SBJICHWW, HWMEIONIMX MECTO B TMPHUPOJE, B TMPAKTUUYECKOU U
MMOBCEIHEBHOM KH3HU,

e Da3BUTHE YMEHHUH M CIOCOOOB JCSATEIHHOCTH, CBSI3AHHBIX C HAONIOJCHHEM U OOBSICHEHHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsimy ¢ atuM, coneprkaTelibHas XapaKTepUCTHKA IeJIed W 3a/Ja4 U3yUeHHUs MpeMeTa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH MTPHOPHTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CeromHs B TPENOJaBaHUKW XUMHH B OOJbIIEH
CTCTIICHH OTMAETCSA TPEANOYTCHUE IPAKTUYCCKOW KOMIIOHCHTE COJICp)KaHus OOydeHUs,
OPHUEHTHUPOBAHHOW Ha TIOJrOTOBKY BBINMYCKHHKA OOIE00pa30BaTeIbHON  OpraHU3allny,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUH M TPUMEHEHUS UX B PEANbHOW KM3HU JJIS PEIICHUS
MPAKTUYECKHX 3a7a4.

B cBa3m ¢ aTUM IIpyu MH3YYCHHUH IIpCIAMETa «XHUMHUS JAOMHUHHUPYIOIICE 3HAUYCHUC
HpI/IO6p€TaIOT TakuC LICJIN U 3aJa4M, KaK:

ajanrtanuss  OOyYaloIIUXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHPA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmMupoBaHHe Yy OOYYAIOMIMXCS KIFOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIICTCHIINH ),
HUMEIOIINUX YHUBEPCAIbHOE 3HAYCHHE JIJISl PA3JIMYHBIX BUJIOB JCSTEIBHOCTH: PEUICHHUS TPOOIeM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJI NPHOOPETEHUS OIbITa
JEeSITENFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHH, a TAKKe IS OLIEHKH C
MO3UIUI IKOJIOTUYECKON 06€30MacCHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN
oOyyaronuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHaliu3a Y4eOHOW U HAyYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYECKOTO
COJICpKaHUS;

(bOpMI/IpOBaHI/IC " pa3BUTUC Y O6yanOIHI/IXCH aCCOIIMAaTUBHOI'O M JIOTHYCCKOI'O MBIIIJICHUWA,
Ha6J1IO,Z[aTCJ'ILHOCTI/I, CO6paHHOCTI/I, AKKYPAaTHOCTH, KOTOPBIC 0COOEHHO HCO6XOIII/IMBI, B
YaCTHOCTHU, IIPH TNIAHUPOBAHUU U ITPOBCIACHUN XUMHUYCCKOTO SKCIICPUMCHTA,
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BOCIIMTAaHUE Yy OOydarommxcs YyOSKIEHHOCTHM B TYMAHHCTHUYECKOW HAarpaBIEHHOCTH
XUMUHM, €€ BAXHOW pOJM B  PpEIICHUH TJIOOANBHBIX MPOOJIEM  palMOHAIBLHOTO
IIPUPOIOIIOJIL30BAHUS, IONOJHEHHSI DHEPreTUYECKUX PECYPCOB M COXPAHEHUS IPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3/10pOBbIO, @ TAKXK€ MPUOOPETEHUS OIbITa UCIIOJIb30BAHUS MOJIYYEHHBIX 3HAHUN Ul MPUHATHS
IPAMOTHBIX PELIEHUN B CUTYalUsIX, CBSI3aHHBIX C XUMHYECKUMU SIBJICHUSAMH.

B ydueOHOM mimaHe cpemHero oomiero oOpazoBaHHs MpeaMeT «XUMHUs» 0a30BOTO YypPOBHS
BXOJIUT B COCTaB MPEIMETHOM 0071acTH «ECTeCTBEHHO-HAYYHBIC MPEAMETHI.

OOmiee 4ncino 4acoB, OTBENEHHBIX /ISl M3YUEHHs] XMUMHUHU, HA 0a30BOM YpPOBHE CpPEIHEro
obuiero obpaszoBanusi, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexenwo), B 11
kiacce — 34 gaca (1 yac B Hezemio).

Conep:xxkanme
11 KJIACC
OBIIAS 1 HEOPTAHUYECKASI XUMMUS
Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTUYecKre yPOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB 0 OpOUTaIsIM B aromMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuonuueckuii 3akoH u Ilepuomumueckass cucremMa XUMHUYECKHUX diieMeHTOB /Jl.
N. MengeneeBa. Csizb NepuoaUYEcKOoro 3akoHa M Ilepuoauyeckoil CHCTEMBbI XMMHUYECKUX
anementoB JI. M. MeHzeneeBa ¢ COBpEMEHHOW TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX M CIOYKHBIX BEIIECTB
10 TPYIIaM ¥ TeproiaM. 3HaUeHHUE MTePUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHYeCKOW CBA3M (KOBaJEHTHAas
HEMoJIApHas U TOJspHAasi, MOHHAsA, MeTajuimueckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTIOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DNEeKTPOOTpULIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

IlonsTue o AUCTICPCHBIX CUCTCMaAX. HcTuHHBIE U KOJIOUIHBIE pacCTBOPHI. MaccoBas 10J1s1
BCIICCTBA B paCTBOPC.

KJ'IaCCI/I(l)I/IKaL[I/IH HCOPraHN4YCCKUX COCIUHEHUH. HOMCHKHaTypa HCOPraHN4CCKUX
BemiecTB. I'eHeTndeckas CBs3b HCOPraHN4YCCKUX BCUICCTB, NPHUHAJICIKAIINUX K Pa3JIMYHBIM
Kj1acCaM.

XuMu4geckas pcCaKuus. KJIaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKHUX pCaKL[I/Iﬁ B HCOpFaHH‘{eCKOf/'I u
OpFaHH‘{CCKOﬁ XUMHUHU. 3aKOH COXpaHCHUS MACChl BEHICCTB, 3dKOH COXPAaHCHUSA U MPCBPALLICHUA
OHCPTUU IIPpU XUMHWYCCKUX PCAKIUAX.
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CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHBIX (akTopoB. OOpaTHMbIe pEaKIUU.
Xumuueckoe paBHOBecue. DakTOpbl, BIUSIOMIME HAa COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle larense.

Onexrponautnueckas auccouuanusa. CunbHble U ciadble 3eKTposuTsl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KHUCIIasl, HEMTpallbHAasl, HIEI0YHAs.

OKHUCIINTEIEHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.

OKCIIEpUMEHTAJIbHBIE METO/Ibl WM3YYEHHs BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cuctema xumudeckux siaemeHtoB [I. WM. MenpaeneeBa», u3ydeHue
MoJenen KPUCTAJUIMYECKUX pELIETOK, HabJ0IeHNE
1 OTHMCAaHKE JEMOHCTPAIIMOHHBIX U JIJA0OPATOPHBIX OIBITOB (Pa3yioKeHHE MEPOKCHIAa BOJIOPOA B
MIPUCYTCTBUM  KAaTAJIIM3aTOpa, OIPENEICHUE CpeAabl pacTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO MHAWKATOPA, pEaKlMd MOHHOTO 0OMEeHa), MPOBEACHNE MPAKTUYECKONH pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOMN peakium.

Pacuérabie 3a1ayu.

Pacuérel o ypaBHEHHSM XUMHUYECKUX PEAKIUH, B TOM YHCJIE TEPMOXUMUYECKHAE PACUETHI,
PacU€ThI C UCIOJIB30BAHUEM IOHATHS «MACCOBAs JOJIS BELIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [Tonoxenue nemerannoB B [leproanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHMsI aromMoB. (Du3nWyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponvsi HeMeTauIoB (Ha MpuUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa).

XVMMHYECKUE CBOMCTBA BAXHCHINMX HEMETa/NIOB (TaJIOT€HOB, cephl, a3oTa, (ocdopa,
yriepoja ¥ KPeMHHS) U UX COSTUHCHHI (OKCHIOB, KHCIOPOICOAePIKANIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIINX HEMETAIJIOB U UX COCAMHEHUN.

Mertannsl. I[lonoxxeHue MeTaajaoB B HepHOHquCKOﬁ CUCTCMC XMMHNUYCCKHX 5JICMCHTOB I[
N. Menneneena. Ocobennoctu CTPOCHHUA SJICKTPOHHBIX 000JI04€EK aTOMOB METAJIOB. O6I_HI/IC
(1)I/ISI/ILICCKI/IC cBolictBa MeTtajioB. CIuiaBbl METaJIOB. SHGKTpOXI/IMI/ILIGCKI/Iﬁ pAaa HaprDKCHI/Iﬁ
MCTAJIJIIOB.

XHWMHUYECKHUE CBOMCTBA BaXHEHIIMX META/UIOB (HATpHWM, KaJlMid, KajbllUi, MarHwi,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O6H_[I/Ie CITOCOOBI MOJIYYCHUS MCTAJIJIOB. HpI/IMeHCHI/IC MCTaJlJIOB B 6LITy 1 TCXHHUKCE.

OKCOEPUMEHTAIbHBIC METOJbl HM3YYCHHUS BELICCTB M WX NPEBPAIICHMI: HU3YUYCHHUC
KOJUIeKIIUu «MeTaiiel U CILJIaBBI», O6pa3I_IOB HEMCTAJIJIOB, PCHICHUEC OSKCIICPUMCHTAJIbHBIX
3aaa4, Ha6J'IIO,[[CHI/Ie u OIMKUCAaHUC JACMOHCTPAlTMOHHBIX n J'IaGOpaTopHBIX OIIBITOB
(B3aHMOHCﬁCTBHC TUAPOKCHU A AJIIOMHUHHUA C paCTBOpaMU KHUCJIOT U menoqeﬁ, Ka4yCCTBCHHLBIC
PCaKIM Ha KATUOHBI MCTaJ'IJ'IOB).

Pacuérnble 3a1aun.
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Pacu€rbl maccel BemiecTBa wiM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM 00bEMY OJHOTO U3 YYacCTBYIOIIMX B PEAKIMU BELIECTB, pacdEThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuA ¥ ;KHU3Hb

Ponp xumMun B obecrieueHnn IKOJIOTHYECKOM, SHEPTETUUECKOM U MUIIEBOW OE30TIaCHOCTH,
pa3BuUTUU MeAuIUHbL. [loHSATHE O HAydyHBIX METOJAxX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBnenuss 00 OOmMUX HAYYHBIX MPUHIMIAX TMPOMBIIUICHHOTO TOJTYYEHHS
Ba)XHEUIIINX BEIIECTB.

Yenosexk B MHUPEC BCHICCTB W MATCPUATIOB: BaKHEHIITHE CTPOUTCIIBHBIC MaTCpHajlbl,
KOHCTPYKIHMOHHBIC MaTepuajbl, KpaCKH, CTCKJIO, KEpaMHWKa, MaTCpualJibl IS SJICKTPOHHKU,
HaHOMAaTCpHraJbl, OPTaHUYCCKNEC U MUHEPAJIbHBIC y1106peHH51.

XuMHUsA U 370pOBbE YEJIOBEKa: IpaBHJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPEraparos,
IIpaBUIIa 0€e301acHOTO MCIOJIb30BaHUS IpenapaToB OBITOBOM XUMHN

B IIOBCEIHEBHOU KU3HHU.

MexxnopeaMeTHEIE CBSI3H.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YUYCHHUH OOIIEH W HEOPraHWYECKOW XHMMUU B
11 xnacce ocymiecTBISETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHIA,
TaK U MOHSATHUM, SBISIOUIUXCA CUCTEMHBIMU I OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
UK.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHAJIU3,
CUHTE3, Kiaccu(duKaIus, TMePUOTUIHOCTh, HAOIIOIEHNEe, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPECHUE, SIBJICHUE.

dusmka: marepus, dHEpPrusi, Macca, aroM, IEKTPOH, MPOTOH, HEUTPOH, WOH, HM30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe

COCTOAHHUC BCUICCTBA, q)HSI/I‘leCKI/Ie BCIIMYHHBI 1 CAMHUIIBI UX U3MCPCHHA, CKOPOCTb.

buomnorus: KIICTKA, OpraHu3M, 39SKOCHCTCMA, 61/10c<1)epa, MaKpo- W MHKPOIJICMCHTEHI,
BHUTaMUHBbI, obMeH BCHICCTB B OPraHusme.

Feorpa(bm[: MUHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIMBO, PECYPCHI.

TexHosorus: XuMu4ecKas MPOMBIIIJIICHHOCTb, MCTAJUITYPIrusd, IPOU3BOJACTBO CTPOUTECIIbHBIX

MaTepuajioB, CEIIbCKOXO03SMCTBEHHOE MMpOn3BOACTBO, nUIIcBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTquCKaﬂ MMPOMBIIIJICHHOCTD, MPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcepuraiosB, DJICKTPOHHAsA MPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI
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OI'OC COOQO ycranaBnmuBaer TpeOOBaHHS K pe3ylIbTaTaM OCBOCHUS OOYJarOIIUMHUCS
MporpaMM CpeiHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEIMETHBIM H MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Uil pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MporpaMM CpeJHEro o01Iero 0opa3oBaHus SBISAETCA CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIBHOCTHBIM IIOJXOJ0M B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHUS INpeameTa «XHUMHs» Ha YpPOBHE CpEeIHEro oouero ooOpazoBaHuUs
BBIJICJIEHBI CJIEYIOLINE COCTABIIAIOIINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCHUHCKON TPaXKJAHCKOW HJACHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH M CAMOOIIPEIETICHUIO;

HaIn4yue MOTHBAITUHU K 06y‘-I€HI/II-O;

L[€JIeHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJECHUH JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUN 0a30BON HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarONTUXCS PYKOBOJICTBOBATHCS B CBOCH JIEATCIEHOCTH
HEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMu, HNPUCYIIHUMHA HGHOCTHOﬁ CUCTEMEC XHUMHYCCKOT'O
o0pa3zoBaHus;

HaJINM4YUEC IIPaBOCO3HAHUS 9KOJIOTHYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOUTD )KU3HCHHBIC IIJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS TNpeaMmeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U UJEaJaMH POCCHUIICKOTO
IpaXXIaHCKOTO 0O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHM M TpaBUJIAMH MOBEICHUS,
CHOCOOCTBYIOUIMMHU IpOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YyJaroIIuXCsl.

JImuHOCTHBIE PE3YIbTAaTbl OCBOCHHA IIPCIAMETA «XUMUS OTpaxXaroT C(bOpMI/IpOBaHHOCTB
OIbITA II03HABATEILHOM U HpaKTquCKOﬁ JCATCIIBHOCTU O6yLIaIOH_II/IXCH o pceajir3alnun
INPUHATBIX B O6HICCTBC HCHHOCTCI‘/'I, B TOM 4YHMCJIC B HaCTH.

1) rpaKIaHCKOro BOCIHHUTAHMSA:

OCO3HaHUA O6y‘IaIOI_HI/IMI/IC$I CBOMNX KOHCTUTYHHOHHBIX IIpaB U 06H3aHHOCTeﬁ, YBAXKCHUSA K
3aKOHY U IIPAaBOIIOPAJAKY;

NpEACTaBJICHUA O COLUAJIBHBIX HOpMax MW HpaBUJIaxX MCEKINYHOCTHBIX OTHOIIICGHUNA B
KOJIJICKTUBC,

TOTOBHOCTHA K COBMECTHOM TBOp‘lCCKOfI ACATCIIbBHOCTHU ITPpHU CO3JaHUU y‘{e6HI>IX IMPOCKTOB,
peUICHUH y‘Ie6HBIX 1 NNO3HABATCJIBHBIX 3a1a4, BBIIIOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTHU MOHUMATH U MNPUHHUMATh MOTUBLI, HAMCPCHUS, JIOTUKY U apTYMCHTBI APYTUX
IIpH aHaJIM3C pa3JINYHbIX BUJIOB yqeGHoﬁ ACATCIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

LIECHHOCTHOTO OTHOILIECHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUIO OTEUYECTBEHHOU
XUMUH;
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YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUICCKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTMDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPYy/Aa YUEHBIX U IPAKTUKOB;

MHTEpeCa M II03HABATEIBHBIX MOTHMBOB B IIOJYYEHUHM U IIOCIEAYIOLIEM aHaIU3e
MHGOPMAIINU O TIEPEAOBBIX JOCTHKEHHUIX COBPEMEHHON OTECUECTBEHHON XHUMHU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHN,

CIIOCOOHOCTHU OLICHUBATh CUTyaluu, CBSA3aHHBIC C XUMHNYECCKUMHU SIBJICHUSIMU,
U MPUHUMATb OCO3HAHHBLIC PCIICHHA, OPUCHTUPYACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUEC M TIOCTYIIKHM CBOHX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U MPAaBOBBIX HOPM M OCO3HAHHE HOCJ'IG)ICTBI/II\/’I OTHUX MMOCTYIIKOB;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

MMOHMMAaHMs TIEHHOCTEH 3I0pOBOTO0 M 0€30MacHOro o00pasza KWU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT TpaBUJI O€30IMaCHOTO OOpalleHHs C BEIIECTBAaMH B OBITY, MOBCETHEBHOU
JKU3HU U B TPYJIOBOU JIEATEIHHOCTH;

IIOHUMAaHUA HOCHHOCTU IMpPaBHUJI HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3omacHOro
IOBCACHUS B CUTYAlIUAX, YI'POXKAIOIIUX 310POBbIO U JKU3HU J'II-OI[CI‘/'I;

OCO3HAHHUS TOCIEJICTBUNA W HENPUSTHUS BPEIHBIX MPUBBIYEK (YHOTpeOJICHUS aIKOToJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO'HCCHeHOBaT€HBCKOﬁ ACATCIIbHOCTH,
O6H_[€CTBCHHO HOJ'IC3HOI>1, TBOp‘lCCKOﬁ U IPpYIrux BUAaX ACATCIIbHOCTH,

YCTAHOBKM Ha AaKTHBHOC Y4YaCTHC B PCHICHHU MNPAKTHYCCKHUX 3a4av ColMaJIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCIo Kjiacca, H_IKOJ'ILI);

HHTEpCCa K IMPAKTUYCCKOMY H3YUCHHUIO npo@eccnﬁ pa3jin4HOro pogaa, B TOM YHCJIC Ha
OCHOBC ITPUMCHCHU MMPEAMCTHBIX 3HAHUU 110 XHUMUH,

YBaKEHHSI K TPYAY, JIOASIM TPYy/a U pe3yabTaTaM TpyJIOBOH e TeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHIUBUAYAJIbHOW TPACKTOPUM OOpa3oBaHus,
Oyayuelt mpodeccuu U peanu3alnud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C Y4ETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 0011IeCTBa;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

9KOJIOTHYECKHU 11e71ecO00pa3HOro OTHOIICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;
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IIOHUMaHHuA I‘JIO6EUIBHOI‘ 0 XapakTepa 3KOJIOTHUYCCKUX HpOGHeM, BJIIMSAHHA 5KOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HaHUusA HCO6XOIII/IMOCTI/I HCIIOJIb30BaHHUA I[OCTI/DKGHI/Iﬁ XUMHUHU I PpEIICHUA BOIIPOCOB
palOHaJIbHOT'O NPHUPOAOIIOTIB30BaAHUA;

AKTUBHOTO HENPUATHSA JCUCTBUM, NPHHOCAIIUX BpPEI OKPYXKAIOLIEH IPUPOIHOM cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUSATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJW4Mus Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUs, 3KOJOTHMYECKOW KyJIbTYpbI, OIIBITA
JESATEIBHOCTH  JKOJOTHYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMAIBHON MPAKTHKE, CHOCOOHOCTH M YMEHMSI aKTUBHO
IIPOTUBOCTOATH UEOJIOTUHN XeMOpoOuu;

7) HEHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOU MPAKTHUKH;

MOHUMaHMs creuu(UK XUMHM KaK HayKd, OCO3HaHHS €€ poju B (HOopMHpPOBaAHHUH
PaIMOHAILHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpY>KaIoLeM
MHpE KAaK O €IMHCTBE IMPUPOJBI M YEJIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpodieM COXpaHEHUsl PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHWMHUHU JUIsI COBPEMEHHON LMBUIM3AIUMU: B €&
T'YMaHUCTUYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTEpHAIILHO I
KYJIBTYpbI, PEHICHUH II00aTbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, MUIIEBOW M IKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  METUIMHBI,
o0ecreyeHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKU KOM(POPTHON JKU3HHU KaXKIOTO YjeHa
00I11eCTBa;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: TIOHUMaHHsA CYHIHOCTH MCETOJOB  IIO3HAHMUA,
HCII0JIB3YEMBIX B €CTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH MCITIOJIb30BaTh MOJIy4a€MbIC 3HaHUA I
aHanu3za U OOBICHEHUS SIBJICHUU OKpYyKaromiero Mupa U HNpoucCXoAdlnx B HEM HSMGHCHHﬁ,
YMCHUA ACIAaTh 000CHOBaHHBIE 3aKIIOUYEHNS Ha OCHOBE HAay4YHbIX CI)aKTOB 1 UMCIOIIUXCA JAaHHBIX
C LCJIBIO IMOJIYUCHUA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSTENLHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS U pCIICHUA HpO6J'I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

HHTEpCCAa K NO3HAHUIO U HCCIIe10BaTEIbCKOM ACATCIIBHOCTH,;
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY O6p330BaHI/IIO u CaM006pa30BaHI/II-O, K
AKTUBHOMY TIIOJIYUCHHUIO HOBBIX 3HAHUM II0 XHMHUM B COOTBETCTBUM C JKU3HECHHBIMHU

MOTPEeOHOCTAMHU;

HHTEpCCa K 0COOEHHOCTSAM Tpyda B PA3JIMYHBIX C(I)ean HpO(bCCCHOHaHLHOﬁ
ACATCIIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI
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MertanpeaMeTHble pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «XUMUS» Ha YpPOBHE
cpemHero o0Iiero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBIE i1 (POPMUPOBAHHS MHPOBO33PEHUS OOYJAIOIIMXCS MEXAUCIUTLINHAPHBIC
(Mex1npeaAMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crer(uKy METOZI0B MO3HAHMUS, UCTIOJIB3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, NMPUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpus, UCCIeI0BaHue, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble  yueOHble  JeficTBUS  (TI0O3HaBaTEJIbHBIE, KOMMYHUKaTHBHbIE,
perynaTuBHble), oOecreunBaronie QopMUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMAJILHONW KOMIETEHIIMH 00y4Jaroluxcs;

CHOCOOHOCTh ~ OOY4YalOIIMXCSl ~ HCIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC y‘I€6HI>I€ I[GI\/'ICTBI/ISI B TIO3HABATEIbHOW M
COLIMAIBHON MTPAKTHKE.

MeTaHpe)IMeTHBIe PE3YyIbTaTbl OTPAXKAKOT OBJAJCHUC YHHBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
II03HAaBATCJIbHBIMU, KOMMYHUKAaTHUBHBIMU nu PErYIATUBHBIMUA HGfICTBI/ISIMPI.

Ogy1ajeHHe YHHBEPCAJIbHBIMH Y4€OHBIMH II03HABATEAbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JoruYecKue AecTBUSI:

CaMOCTOSITENIBHO  (pOPMYNIHUpOBaTh U aKTyalM3WpOBaTh MpPoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATh LCIW ACATCIBbHOCTH, 3adaBas IapaMETpbl W KPUTCPHUU HUX TOCTHIKCHMUA,
COOTHOCHTD PE3YIbTAThI ACATCIbHOCTH C IIOCTABJICHHBIMU LICIISIMU;

HCII0JIB30BaTh IIPU OCBOCHHUU 3HAHUMN HpI/IéMBI JJOTHYECKOT'O MBINIJICHUS — BBIACIATH
XapPaKTCPHBIC IIPU3HAKU MOHATUH | YCTaHaBJIMBATb HUX B3aUMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIUC ITIOHATUA IJIA 00BICHEHUS OTACIIBHBIX (baKTOB n HBJICHPII;'I;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KJIACCU(DUKALIMYU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXAY U3y4aeMbIMU SIBJICHUSMU;

CTPOMUTH JIOTMYECKHE pacCyXAeHus (MHIYKTUBHbIE, JECIyKTUBHBIC, IO aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHsS B pacCMaTpUBAEMbIX SBICHUIX, (HOpMyIUpoBaTh
BBIBO/IbI Y 3aKJIFOUCHHUS;

MIPUMEHSATH B MPOLIECCEe MO3HAHUS, UCIOJIb3yeMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/IeNH, TPe0O0pa30BbIBATH MOJIEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMUYeckas (QopMmyna, ypaBHEHME XUMHUECKOM peakuuu — TpU pPELICHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 33/a4, NMPUMEHATh Ha3BAaHHbIE MOJEIbHBIE MPEICTaBICHUS
JUTSL BBISIBJICHHSI XapaKTePHBIX MPU3HAKOB M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6azoBbIe HCCIeA0BATENbCKHE eCTBHS:

BJIAZICTb OCHOBAMU MCTON0OB HAYYHOTO MO3HAHUA BEUICCTB U XUMHUYCCKUX peaKuMﬁ;
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dbopMmynmupoBaTh IENW W 3aJa4d  WCCIEIOBAHHWS, WCIOJIb30BaTh IIOCTABJIICHHBIC W
CaMOCTOSITENIBHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHSI M OCHOBBI
it GOpPMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIAJICTb HaBbIKaMH CaMOCTOATCIIBHOTO INIAHUPOBAHUA W IMPOBCACHHUA YUCHHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIONATh 332 XOJOM IpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €r0 Pe3yabTaT, (OpPMYyIHpPOBaTH OOOOIICHHWS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCICIOBAHUS, COCTABIATh 0OOCHOBAHHBIA OTUYET O IMPOJICIaHHOM
pabore;

MIPUOOpPETaTh OMNBIT YYEHWYECKOM HCCIe0BAaTENbCKOM M TNPOEKTHOW JAEATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 33]1a4, IPUMEHEHHUIO PA3JINYHBIX METOI0B ITO3HAHUS.

3) pa6ora ¢ unopmanmeii:

OpUEHTUPOBAThCA B Pa3IMUHBIX HMCTOYHUKAX HHpOpManuu (HAyYHO-TIOMYJspHAS
JuTepaTypa XMMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO PA3IUYHBIX BUIAOB M (OpPM TPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dhopmMyaUpOBaTh 3ampoChl W TMPUMEHSTHh pPa3IMYHbIE METOIbl TPH TIOWCKE U OTOOpe
nHpopMauu, He0OX0AMMOM sl BBITIOJTHEHUS YU4eOHBIX 3a/1a4 OTPEIeIEHHOTO THIIA;

MpUOOpeTaTh OMBIT UCHOJB30BaHUS HWH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpATh ONTHMAaIbHYIO (OpMy mpejcTaBieHus HHOpMAIHU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CPEJICTBA NpU padOTe C XUMUYECCKON
uHpOpMaIMEH: TNPUMEHATh MEXKIpeJIMETHbIe ((pU3UYEeCKUe W MaTeMaTHYeCKHE) 3HAKU U
CUMBOJIBI, (hopMyIIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

HCIIOJIB30BAaTh U Hp606pa30BBIBaTB 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTHU.
OBJIaI[eHI/Ie YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU IICfICTBHHMH:

3aJaBaTb BOIIPOCHI 10 CYLICCTBY O6CY)KI[8.€MOI>1 TCMbI B Xo04¢€ Juajora
H/uau JAUCKYCCHUHU, BBICKA3bIBATb HUICH, q)OpMyJ'II/IpOBaTB CBOU MPCAIOKCHHUA OTHOCHTCIIBHO
BBITIOJIHCHU A HpeHHO)KeHHOﬁ 3aaa4u,

BBICTYNIaTh C IPE3EHTAllMEd pPE3yJIbTaTOB IO3HABATEIBHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHUKAMU TIIPU  BBINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peann3anuu y4eOHOTO IIPOEKTa " dbopmynupoBaTh BBIBO/IbI
[0 pe3yapTaTaM MPOBEACHHBIX HCCIEJOBAaHUM ITyTéM COIJIaCOBAaHMS NO3ULUH B XOJ€
oOcyxieHust 1 0OMeHa MHEHUSIMH.

OBnaneHne YHUBEPCAJAbHBIMHA PETyJAATUBHBIMUA JeHCTBUSMM:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO ITO3HABATEIBHYIO JESTEIBHOCTD,
ompenensis e€ Ienu M 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HEe0OXOJAWMOCTH KOPPEKTHPOBATh
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IpeUlaraeéMblii AITOPUTM JCHCTBUI MPU BBIOJHEHWU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1ad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM TOIYyUYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIICCTBJIATL CaAMOKOHTPOJIb CBOCHM JCATCIBHOCTH Ha OCHOBE caMoOaHalIu3a u
CaMOOIICHKH.

11 KJIACC

HpeI[MeTHble Pe3yJdbTaThbl

[IpenmMeTHbIe pe3yabTaThl OCBOEHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs» 0TPaXKakoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O XWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
peICHrA TPAKTUYCCKUX 3aJad MW OKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroniue
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTH, OJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKUCJICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XHMHYECKHUX  PEaKIHUid, pPacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTHYCCKAS JTUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENIH, CKOPOCTh
XUMUYECKOW  peaklnH, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AJEKTPOJUTUYECKON  auccouuanuu, nepuoandeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAICHUS DHEPTHH MPH XUMHUYCCKUX
peaknusaxX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIe)KaIIMe B OCHOBE IIOHUMAaHMsI TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEIICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJIb30BaHUHN
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MIPAKTUUYECKOMN JCATEIHHOCTH YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBISIBJIAATD XAPAKTCPHBIC IMPU3HAKH HOHﬂTHﬁ, yCTaHaBJIMBATb
HUX B3aUMOCBs3b, UCIHOJIb30BATb COOTBCTCTBYIOIIHC IOHATHUA NMPH OIMCAHHUU HCOPTaHUYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ;

C(OPMHUPOBAHHOCTh YMEHMH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JAJISI COCTABIICHMS
¢dopMynn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEAKLUH, CHUCTEeMaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIE Ha3BaHUS OTAEIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIN ra3, aMMUak, raméHas M3BeCTh, HEraméHas H3BECTb, IHUThEBAas COJA, MUPUT U

JpYTHE);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCAC/IAThL BAJICHTHOCTD U CTCIICHD OKUCIICHUA XUMUYCCKHUX
QJICMCHTOB B COCAMHCHUAX PA3JIMIHOTO COCTAaBa, BUJ XHMHUYECKOU CBS3U (KOBaJ'IeHTHaSI, HOHHAasd,
METAJLIIMYCCKasd, BO,[[OpOI[Ha}I) B COCAMHCHUAX, THII KpHCTﬂJ’IJ’IH‘ICCKOﬁ pCIJ_IéTKI/I KOHKPETHOT'O
BCIICCTBA (aTOMHa}I, MOJICKYJISIpHAsA, HWOHHAasd, MCTEU'IJ'II/I‘-ICCKEUI), XapakTep CpcAbl B BOJAHBIX
pacTBOPAX HCOPraHUICCKUX COCI[I/IHCHI/II\/'I;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAATIC)KHOCTh HEOPTaHUUECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe COeAMHEHUN (TIPOCThIE BEIECTBA — METAILIBI U
HEMETaJLTbI, OKCUJIbI, OCHOBAHMSI, KHCIOTHI, aM()OTepHBIE TUAPOKCHUJIBI, COJIH);
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c(OPMHUPOBAHHOCTh ~ YMEHUH  PACKpPBIBaTh CMBICA  MEpHOAMYECKOro 3akoHa Jl.
W. MenzneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMHUPOBAHHOCTh ~YMEHHH  XapaKTEPHU30BAaTh  3JEKTPOHHOE CTPOCHHE  aTOMOB
XUMHMUYECKUX 371eMeHTOB 1—4 nepuono [leproauueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
W. MenaeneeBa, UCIONb3Yys HOHATHA «S-, P-, O-3JEKTPOHHBIC OPOHMTAINY, «IHEPreTUUYCCKUEC
YPOBHHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U UX
COCMHEHUHN 10 mepuojam u rpynnam [leproaudeckoil CUCTEMBI XMMHMYECKUX 2JEMEHTOB /.
W. Menneneena;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKHUX BEIECTB PA3JIMYHBIX KIJIACCOB, MOJATBEPXKJIAaTh CYIIECTBOBAHHWE M'€HETHYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATH XUMHUUYECKUE PEAKIMH MO Pa3IU4YHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J(QQeKTy peakuuu,
W3MEHEHMIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYACTHIO KaTalu3aTropa);

c(hOopMUPOBAHHOCTh YMEHUIN COCTABJISATh YPABHEHUS PEAKIIUN Pa3TUYHBIX THIIOB, IMOJTHBIC
U COKpalll€HHBbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPAcClO3HABAaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(bOpMI/IpOBaHHOCTI) YMGHHI;'I pacCKpbeIBaTh CYHIHOCTb OKHCIMUTCIbHO-BOCCTAHOBHUTCIBbHBIX
peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ;

c(OpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPeakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHS XWMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aeicTBus (npuniui Jle [llatense);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCpU30BaTb XUMHUYCCKHUC ITPOLCCCHI, JICKAIINUC B OCHOBC
MMPOMBIINIJICHHOI'O ITOJIYUCHUA CCpHOﬁ KHCJIOTbI, aMMMHaAKa, a TaKXKC C(l)OpMI/IpOBaHHOCTB
Hpe,[[CTaBJ'ICHI/Iﬁ 00 06H_II/IX HAYYHBIX IMPUHIOUIIAX U 3KOJOTHUYCCKUX npo6neMaX XHUMHNYCCKOI'O
IIpOU3BOACTBA,

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCIEHUS C UCIOJB30BAaHUEM IOHSITHUS
«MaccoBasi JIOJIsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IMPU XUMHYECKHX
peaknmax, Macchl BelIeCTBAa MM 00bEMA Tra30B MO0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATH MpaBWIIa MOJIb30BAHHUS XMMUYECKOH Mocynoi u
na0opaTOPHBIM 000PYIOBAaHUEM, a TAK)XKE MpaBHUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATh M BBIMNOJHATH XUMHUYECKUHA HSKCHEPUMEHT
(pa3nokeHHE NEpOKCHJIa BOAOPOJA B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpPEJIbl
pPacTBOPOB BEILIECTB € MOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB



XNMunsd

TOUKA \!Pocm

Ha CKOpPOCTb XUMHYECKOM pcakuuu, pCakuuu HMOHHOI'O O6MeHa, Ka4CCTBCHHBLIC PCAKIMUH Ha
Cy.]'II)(baT-, Kap60HaT- n XJIOpHUA-aHHUOHBI, HA KaTUOH aMMOHH, PCHICHHUEC SKCIICPUMCHTAJIbHBIX
3aJa4d II0 TEMaM «MeTtanael» © ((HeMeTaJIJIBI))) B COOTBCTCTBHU C TIIpaBUJIAMH TCXHUKH
0€30MacHOCTH IpU 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000pYIOBaHUEM, IIPEICTABIATh
pe3ysbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (OpME 3aluCU ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIM3MPOBATh XUMHUYECKYIO HH(pOpMalMIo,
MOJIyYa€MYyI0 M3 Pa3HbBIX HCTOYHMKOB (CpEICTBAa MaccOBON KOMMYHMKaluH, MHTepHET u

JPYTHUX);

c(OpPMHUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBHJIa HKOJOTMYECKH 1eIecoo0pa3Horo
MOBEACHHUS B OBITY U TPYIOBOH J[EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpYXKarollel MPUPOIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA KUBBIE OpraHU3MBbI
OTpeIeNIEHHBIX BELIECTB, MOHUMAas cMblca nokazarens [1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHHUS U IPEJOTBPALLIECHNS UX BPEAHOTO BO3AECUCTBUS Ha OPraHN3M YEJIOBEKA;

JJIA O6yanOHlI/IXCH C OrpaHM4YC€HHBIMHU BO3MOXHOCTSAMHU 3J10POBbSA: YMCHUEC MNPUMCHATH
3HaHUs 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BCIIECCTB U XUMHWYCCKHUX HBHGHHﬁ;

JUTSI CJIETIBIX U CIIA00BHAAIINX OOYUAIOIINXCS: YMEHHE UCTIOJIb30BaTh PEIbePHO-TOUCTHYIO
cucteMy o6o3Hauenuii JI. bpaitns ms 3anmucu XxumMmudeckux Gopmyi.

HanpaBJ/ieHusi IPOEKTHOM JeATEJTbHOCTH 00YYAIOIIMXCS

Hanpasnenus Cpok Ha3BaHue npoekta
IPOEKTHOMN eanu3aiu
P p H 10 xnacc 11 xnacc
NEeATEIbHOCTU U
oOydJaromuxcs
1. TBopueckoe CEeHTAOpb XuMHS BOKPYT XuMHUS JIETOM
Hac
2. UccienoBarenbckoe SHBAPb HccnenoBanue HUccnenoBanue
CHera BOJIbI U3 KpaHa
anpeb UccnenoBanue UccnenoBanue
MOYBBI BO/JIbI U3 PEKU
3. IIpakTuko- HOSIOpB- N3yuenue Yro ckpbIBaeT
OPUEHTHUPOBAHHOE nexkadpb XUMHUYECKUX yIaKOBKa
BEIIECTB B OBITY MPOIYKTOB?
4 lapopmanimoHHoe MapT VYuéHble XUMUKH | AKTyaJIbHbIE
OTKPBITHSI XUMUHU.
5. UrpoBoe anpeib- 3aHuMareibHas W3 4gero caenaHbl
Maii XUMUS WUTPYILIKA?
6.CounanbHOe Maii Yrunnzanus Komy HyxHa
IIOJINMEPOB XUMHUS?

HpOGKTIflpOBaHI/Ie COoACpKaHuA:
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XnMumsa
KonnuecTBo yacos
Ne i/ Pa3ngensl, TeMbl ABTOpCKast Pabouas
mporpaMMa |porpamma
11 kiacc
1. {IloBTOpenue kypca xumuu 10 kiacca 1 1
2.|TeopeTHyeckue OCHOBHI XUMHH 19 19
3.|Heopranuuieckasi XuMust 11 11
4.|Xumus B ObITY 3 3
Uroro B 11 knacce: 34 34
3. TemaTnuyeckoe MJIAHUPOBAHME € YKA3AaHHEM KOJIUYECTBA YaCOB,
OTBOJUMBIX HA OCBOEHHE KAK/I0H TeMbl.
Ne Pa3nen, Temsbl, BXxoasimue B Koanue OcHOBHBIE BH/BI
n/n JNaHHBIA pa3aen CTBO AesiTeJIbHOCTH
4acoB o0yuyaommxcs (Ha
YPOBHe
YHHMBEPCAJIbHBIX
Y4eOHBbIX JIelCTBU)
11 kaace
1. IToBTOpenue kypca xumuu 10 1

kiacca (1 1)

1. Teopernueckne ocHOBbI Xumuu (19 4)

1.1. BaxkHeiime XuMUYECKUE TTOHITUS U 3aKOHBI (4 1)

2. XuMu4eckuit aneMeHT. Hykiupl.
N3oTtombl. 3aKOHBI COXpaHEHUs
MaccChl U SHEPTUH B XUMUHU.

3. I13. PacnpeneneHue 3I€KTPOHOB
B aTOMaXx 3JIEMEHTOB MaJibIX U
OOJIBIITUX TICPHOJIOB.

4. IlonoxxeHue B NEPUOANIECKON
CHUCTEME BOJIOPO/Ia, TAHTAHOUIOB,
AKTUHOMJIOB U MUCKYCCTBEHHO
MOJIYYEHHBIX 2JIEMEHTOB.

5. BaneHTHOCTh U BaJICHTHBIE
BO3MO>KHOCTH aTOMOB

1

[TepeuuncnaTe
Ba)KHEHUIITHE
XapaKTEPUCTUKHU
XUMHYECKOTO
sneMmeHTa. OOBSICHATH
pazauyunue MeXay
MTOHATUSMHA
«XUMHUYCCKUMN
AIEMEHT, «KHYKIHI»,
«u30Tom». [IpumeHaTh
3aKOH COXPaHECHUS
MAaccChl BEIIECTB MPU
COCTaBJICHUU
YpaBHEHUU
XUMUYECKUX PEaKIUi.
OnpenensaTsb
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MaKCHUMaJIbHO
BO3MO>KHOE YHUCJIIO
AJIEKTPOHOB Ha
DHEPTreTUICCKOM
YpOBHE. 3aMKChIBATh
rpaduueckue
DIICKTPOHHBIC
dbopmyisl S-, p- u d-
AJIEMEHTOB.
XapaKkTepu3oBaTh
MOPSIJTOK 3aIOTHEHUS
DIICKTPOHAMU
DHEPTETUICCKUX
YPOBHEHU U
MOJTypOBHEH B aTOMax.
OOBSICHATH, B YEM
3aKITI0YAETCS
(U3HYCCKHUI CMBICTT
TTOHSATHUS
«BAJICHTHOCTB.
OOBACHATD, UEM
OTIPEICIIIOTCS
BaJICHTHBIC
BO3MO>KHOCTH aTOMOB
Pa3HBIX JIEMEHTOB.
CocTaBisiTh
rpadguyeckue
AJIICKTPOHHBIC
dbopmyIIb a30Ta,
docdopa, kuciopoa
U CEPBI, a TAKKE
XapaKTepu30BaTh
W3MEHEHHS PaInyCOB
aTOMOB XUMHUYECKUX
DJIEMEHTOB T10
rnepuoaam u A-
rpynmam
MEPUOTNYECKON
TaOJIUIIBI

1.2. Ctpoenue BemecTna (3 )

6. OcHOBHBIE BHIbI XHMHYECKOM
cBs3U. MloHHAas ¥ KOBaJICHTHAs
CBsI3b. MeTaiinueckasi CBSI3b.
Bopoponnas cBsi3b.

7. IIpOCTpaHCTBEHHOE CTPOCHUE

OOBICHATE MEXaHU3M
00pa3oBaHUs HOHHOM
1 KOBAJICHTHOM CBSI3H
U OCOOEHHOCTH
(U3UYECKUX CBOMCTB
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MOJIEKYIL.

8. CTpoeHne KpUCTaJIOB.
Kpucrainmmueckue pemeTky.
[IprunHbI MHOTOOOpa3Hsl BEIIECTB.

WOHHBIX U
KOBAJICHTHBIX
COCIMHCHUM.
CocTaBiiaTh
AIEKTPOHHbBIE
bopMyIbI MOJIEKYIT
KOBAJICHTHBIX
COCJIMHCHUM.
OOBICHATE MEXAHU3M
oOpaszoBaHus
BOJIOPOJTHOM U
METaJINYSCKOMN
CBsI3¢H U 3aBUCUMOCTD
CBOMCTB BellecTBa OT
BUJIa XUMHUYECKOMN
cBsa3u. OOBSACHITH
MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI
OPTaHUYECKUX U
HEOPraHUYECKUX
COEIMHEHUH C
TTOMOIIBIO
MPEJICTaBICHUM O
ruopuIU3aIiu
opOuTaen.
OOBSACHATD
3aBUCUMOCTH CBOMCTB
BEIIIECTBA OT THIIA €r0

KPUCTAIUTMYECKON
pemétku. OOBICHATD
MPUYUHBI
MHOT000pa3us
BEILIECTB

1.3. Xumnueckue peakuuu (3 4)

9. Knaccudukanuss XuMHU4eCKUX [lepeuncnsatp

peaxkuuii. IIPU3HAKHU, II0

10. CkopocTb XUMHUYECKUX PEAKIUH. KOTOPBIM

Karanus. KJIACCH(UIIUPYIOT

11. Xumnueckoe paBHOBECHUE U
YCJIOBHUSI €0 CMEILCHUS.

XUMHUYECKHE PEAKIIHH.
OOBSCHATH CYLIHOCTD
XUMUYECKOU pEeaKIuH.
CocTaBysTh
YpaBHEHMUS
XUMHUYECKUX PEaKIH,
OTHOCSIIIIUXCS K
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ONPEACIEHHOMY THILY.
OOBSCHATH BIUSHUE
KOHLICHTpAaLi
peareHToB Ha
CKOPOCTh TOMOTE€HHBIX
Y TeTEPOTCHHBIX
peakiuii. OObSCHATH
BIIMSTHUE Pa3IMYHbIX
¢dakTopoB Ha
CKOPOCTh XMMHUYECKOH
peaxiuu, a TaKxe
3HaYeHUe
IPUMEHEHUS
KaTaJu3aTopoB U
UHTHOUTOPOB HA
npaktuke. OOBSICHATH
BJIMSTHAE U3MECHCHUS
KOHIIEHTPAIH OJTHOTO
U3 pearupyronmx
BEIIECTB,
TEMIEPaTyphl U
JIaBJICHUS Ha

CMEIICHHE
XUMHYECKOTO
paBHOBECHS

1.4. PactBOpHI (5 4)

12. JIucniepcHbI€ CUCTEMBI. XapakTepu3oBaTh

13. CriocoObl  BBIpaKeHUs
KOHLICHTPALIMHU PACTBOPOB.

14. IIP Ne I «ITpuroroBneHue
PacTBOPOB C 3aJJaHHOW MOJISIPHOMN
KOHIICHTPALUEN».

15. DnexkTponutuyeckas
aucconunanus. Bogopoanslii
NoKa3arelb. Peakuny HOHHOTO
oOMeHa.

16. I'nnponus opraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

CBOMCTBA Pa3JINYHbBIX
BHJIOB JUCIIEPCHBIX
CUCTEM, YKa3bIBaATh
MIPUYMHBI KOATyJISIUN
KOJUJIOUJOB U
3HAYEHUE 3TOrO
aBjeHus. Pemartp
3a7a4M Ha
IIPUTOTOBJICHUE
pacTBopa
ONpENCIIEHHOM
MOJISIPHOU
KOHIIEHTPAIIH.
['oToBUTH pacTBOp
3aJJaHHOW MOJIAPHOM
KOHIIEHTPALIH.
OOBSICHATh, NOYEMY
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PacTBOPBI BEMIECTB C
HOHHOU U
KOBAJICHTHOM
IIOJISIPHOM CBSI3BIO
MPOBOAST
DJIEKTPUUECKUH TOK.
Omnpenensts pH
Cpepl C TOMOUIBIO
YHUBEPCAIBHOTO
WHIUKATOpa.
OOBACHATE C TTO3UITAN
TEOpUU
AJIEKTPOITUTUYECKON
JIMCCOIMAIINHT
CYIIHOCTb
XUMUUYECKUX PEAKIIUH,
MPOTEKAIOIINX B
BOJIHOM cpeJie.
CocTaBidTh IOJHBIC
U COKpAaIlEHHBIE
VIOHHBIE YPaBHECHUSA
peaKIuu,
XapaKTEepU3YIOIINUX
OCHOBHBIE CBOMCTBA
Ba)XHEHUIIIMX KJIACCOB
HEOPTraHUYECKUX
COEIMHEHUH.
OnpenensTh peakiuio
Cpellbl pacTBOpa COJIU
B BoJie. COCTaBIISThH
YpPaBHEHUS peakIun

XUMUN»

TUAPOIIN3a
OpraHUYECKUX H
HEOPTaHUYECKUX
BEIIECTB

1.5. DnekTpoxuMuueckue peakiuu (4 u)

17. XuMuueckue HCTOYHUKH TOKa. 1 OOBACHATD MPUHITUTT

Psim cTanmapTHRIX 2JIEKTPOIHBIX paboTHhI

TIOTEHIIUAJIOB. 1 raJIbBAHNYECKOTO

18. Kopposus metajioB u eé aneMeHTa. OOBICHATD,

NpeaynpexIeHueE. 1 KaK yCTPOEH

19. DnekTponus. 1 CTaHIAPTHBIN

20. KonTpoJabHas padora 1 mo BOJIOPOJHBII

Tteme «TeopeTrnaeckrue OCHOBBI DIIEKTPOI.

[Tosnp30BaTHCA psATOM
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CTaHJapPTHBIX
AIEKTPOIHBIX
MTOTEHITAJIOB.
OTnnuath
XUMHUYECKYIO
KOPPO3HIO OT
DJIEKTPOXUMUYECKOU.
OOBSACHITH TPUHITUTIBI
3aIUTHI
METAJUIMYECKUX
U3JICNIUA OT KOPPO3UHU.
OOBSICHATDH, KAKHE
MIPOIIECCHI
MIPOUCXOISAT HA KaTOJIC
U aHOJIC TIPH
AIEKTPOJIN3E
pacIjIaBoB U
PacTBOPOB COJICH.
CocTaBiaTh
CyMMapHbI€
YpaBHEHHUSI PEAKIIUMA
AIIEKTPOJIN3a

2. Heopranuveckasi xumus (11 1)

2.1. Metamisi (6 u)

21. O6mias xapakTepUCTHKA U
CIIOCOOBI TTOTYYEHUS METAJIOB.
22. O0630p METAUTHYECKUX
37eMeHTOB A- 1 b-rpymn.

23. Menp. [unk. Tutan. Xpom.
Keneso, HUKENb, IIJIaTHHA.

24. CrutaBel METAJIJIOB.

25. OKcuabl ¥ TUAPOKCUIBI
METaJIIOB.

26. IIP Ne 2 «Pemienue
AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TEME
«MeTtannbl».

1

H

XapaKkTepu3oBaTh
00111e CBOUCTBA
METAJIJIOB U
Pa3bACHATH UX HA
OCHOBE
MPEICTABJICHUM O
CTPOCHUHU aTOMOB
METAaJJIOB,
METaJIJINYSCKOMN CBSI3U
1 METaJTUYECKOM
KPHUCTAJUIMYECKOU
pEIIETKE.
NnnroctpupoBath
pUMePaMH CIIOCOOBI
MOJYYEHUSI METAJIJIOB.
XapakTtepu3oBaTh
XUMHYECKHUE CBOMCTBA
metauioB |A—IIA
TPYIII ¥ aTIOMUHUS,
COCTaBJISITh
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COOTBETCTBYIOILIHE
YPaBHEHUS pEaKLIU.
OOBsACHATH
0COOEHHOCTH
CTPOCHUS AaTOMOB
XUMHYECKUX
31EMEHTOB b-rpynm
MEPUOANYECKON
cuctemsl []. W.
Menaeneena.
CocTaBisaTh
YpaBHEHUS pEAKILINH,
XapaKTePU3YIOIIUX
CBOIMCTBA MEJIH,
[IUHKA, TUTaHA, XpOMa,
Kenesa.
[IpenckasbiBaTh
CBOMCTBA CIIaBa, 3HAas
€ro COCTaB.
OOBSCHATE, KaK
W3MEHSIOTCSI CBOMCTBA
OKCHJIOB U
TUIPOKCUJIOB
METAaJJIOB MO
nepuojiam u A-
rpymnmnam
MEPUOANYECKON
Tabauipl. OOBIACHSTD,
KaK M3MEHSIOTCS
CBOMCTBA OKCHOB U
TUJIPOKCHJIOB
XUMHYECKOTO
AJIEMEHTA C
MOBBIIICHUEM CTCIICHU
OKHCJICHHUS €T0 aToMa.
3anuceIBaTh B
MOJICKYJIIPHOM H
HOHHOM BH]IEC
YpaBHEHUS
XUMHUYECKUX PEaKIH,
XapaKTePU3YIOIINX
KHCJIOTHO-OCHOBHBEIC
CBOMCTBA OKCHOB U
TUJIPOKCHJIOB
METAJIJIOB, a TaKXe




TOUKA \!Pocm

AKCIIEPUMEHTAJIBHO
JI0OKa3bIBaTh HAJIMUNC
9THUX CBOMCTB.
Pacno3HnaBath
KaTUOHbI COJIEH C
TTOMOIILIO
Ka4eCTBEHHBIX
peakuum

2.1. Hemeramebl (5 )

27. O630p HemetawioB. CBoHCTBA U
IPUMEHEHHUE BaKHEHUIITHUX
HEMETAJIJIOB.

28. O6m1as xapakTepucTHKa
OKCHJIOB HEMETAIIOB U
KHUCIIOPOJICOAEPKAIITNX KUCTIOT.
OKuCIUTENbHBIE CBOMCTBA CEPHOU U
a30THOM KUCJIOT. Bonopoiabie
COEMHEHMS HEMETAIIOB.

29. I'eneTnyeckas CBI3b
HEOPraHWYECKUX U OPTaHUUYECKUX
BEIIIECTB.

30. /IP Ne 3 «Pemienue
AKCIIEPUMEHTAJbHBIX  3a7ad 1o
teMe «HemeTamnb».

31. KontpoJuabHasi padora 2 1o
Teme «Heopranmueckas Xumus».

XapakTepu3oBaTh
o01111e CBOMCTBA
HEMETAJIJIOB U
Pa3bICHSTH UX Ha
OCHOBEC
MPEICTABJIEHUM O
CTPOCHUU aToMa.
HaswiBaTh oOnacTu
MIPUMEHCHHUS
Ba)KHEHUIITNX
HEMETAJIJIOB.
XapakTepu3oBaTh
CBOMCTBA BBICIINX
OKCHJIOB HEMETAJIJIOB
u
KHUCJIOPOJICOICPIKAIIN
X KHCJIOT, COCTaBIISITh
ypaBHEHUS
COOTBETCTBYIOIIHNX
peakiui 1 0ObSICHATH
HUX B CBETE
peACTaBICHUN 00
OKHCJIUTEIILHO-
BOCCTaHOBUTEJIbHBIX
peaKIusIX u
ANEKTPOIUTHYECKOU
JIMCCOLIMAIUM.
CocTaBiaTh
YPaBHEHUS PEAKLINH,
XapaKTEPU3YIOIINX
OKHCIUTEIILHBIC
CBOWCTBA CEPHOU U
a30THOM KHUCJOT.
XapakTtepu3oBaTh
W3MEHECHUE CBOMCTB
JETYYUX BOJOPOIHBIX
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COCIMHCHUM
HEMETAaJIJIOB IO
nepuony u A-
rpymnmnam
MEPUOANYECKON
cuctemsbl. Jloka3piBaTh
B3aUMOCBS3b
HEOPraHWYECKUX U
OPTraHUYEeCKUX
COCJIMHCHUM.
CocTaBisaTh
ypaBHEHUS
XUMUYECKUX PEAKIIUH,
OTPAXKAIOIINX
B3aNMOCBSI3b
HEOPraHUYECKUX U
OpPTraHUYECKHUX
BEIIECTB, OOBICHATH
MX Ha OCHOBE T€OPHUU
AJIEKTPOITUTHYECKON
JIMCCOIMAINU U
npeAcTaBIeHUNd 00
OKHCJIMTEJILHO-
BOCCTaHOBHUTEJIbHBIX
Mporneccax.
[IpakTruecku
pacro3HaBaTh
BEIIECTBA C TIOMOIIIbIO
Ka4eCTBECHHBIX
peaKIMi Ha AaHUOHBI

3. XuMus u Ku3ub (3 4)

32. XvMHus B IPOMBIILICHHOCTH.
[IprHUMIIBI XUMUYECKOTO
MPOU3BOJICTBA. XUMHKO-
TE€XHOJOTUYECKUE ITPUHIIUIIBI
IIPOMBIIUIEHHOTO TIOJTy4YEeHUS
MeTaiuioB. [Ipon3BoacTBO yyryHa u
CTaJlu.

33. Xumus B ObITy. XUMHUYECKas
MPOMBIIIJIEHHOCTh U OKPY Karomas
cpena.

34. UTOroBblil ypoK MO KypCcy
xumum 11 knacca.

OOBSICHATH HAYYHBIC
TPUHIIUTIBI
MIPOU3BOJICTBA HA
npumepe
MMPOU3BOACTBA CEPHOU
KHCJIOTHI.
[TepeuuncnaTe
TPUHIIATIBI
XUMHUYECKOTO
MPOU3BO/ICTBA,
UCIIOJIb3yEMBbIE TIPU
MOJIyYEHUHU YyTYHA.
CocTaBasiTh
ypaBHEHUS
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XUMHUYECKUX PEAKLHM,
MPOTEKAIOIINX MPU
MOJIYYEHUU YyTYHA U
CTaJIH.

Cobmronath mpaBuiia
0e3omacHoOi pabOThI
CO CpelicTBaMU
OBITOBOM XMMHUHU.
OOBSICHATH NPUYUHBI
XUMHYECKOTO
3arpsi3HEHUS BO3/yXa,
BOJOEMOB U IIOYB

COI'NTACOBAHO COI'JTACOBAHO
[IpoTokou 3aceanust METOAMYECKOTO O0BbEINHEHUS 3aMecTuTeNb TUpPEeKTopa
YUHTENIEH €CTECTBEHHO-HAYYHBIX JUCIUILINH no YP MBOY COLI Ne 5 nmenn
MBOY COI Ne 5 umenn H.C.MBanoBa ct. Becenoi H.C.1BanoBa ct. Becenoi
oT «30» aBrycra 2023 r., mpotokon Ne 1

/A H.SxoBuenKO/ H.A.XOuna/

«30» aBrycra 2023 r.
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