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®denepanbHas paboyasi MporpaMma 1o yueoHomy npeamMery « Xumus» (mpeaMerHast 00JacThb
«EcTecTBeHHO-HAY4YHbIE ITPEIMETHI») (J1aJie€ COOTBETCTBEHHO — IPOrpaMMa 110 XUMHUHU, XUMHUS)
BKJIIOUAET MOSICHUTEILHYIO 3alUCKY, COJIEpKaHne 00yUYeHUs, IUTAHUPYEMBbIE PE3yJIbTaThl
OCBOEHUS POTPaMMBbI 10 XUMHUH, TEMATUYECKOE TUIAHUPOBAHHE.

IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMUM Ha YpOBHE CpeliHEero odiero oOpa3zoBaHusi pa3padoTaHa HA OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oanuu B Poccuiickoit denepannm»,
TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS (eaepanbHON 00pa3oBaTeIbHONM MPOrpaMMbl CPETHETO
obmero obOpaszoBanusi (POII COO), mpeactaBiaeHHbIX B DenepaibHOM TOCYJIapCTBEHHOM
oOpazoBatesnbHOM ctanaapre COO, ¢ yuérom KoHuenuuu npemnojaBaHus yd4eOHOro mnpeameTa
«Xumus» B o0pa3zoBaTeNbHbIX opranu3aiusax Poccuiickoit @enepainu, peaan3yronux OCHOBHbBIC
o0Opa3oBaTeNIbHbIE TPOTPAMMBbI, U OCHOBHBIX MOJOKeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit ®enepanun Ha mepuon 1o 2025 roma» (Pacmopsikenue [IpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MMOAX0/I0B K pa3pabOTKe MPOrpaMMBbl IO XUMUU, K OMIPeIeTICHUIO 001Iel CTpaTeruu
00yd4eHus1, BOCIUTAHUS U PA3BUTHUS 00YUYAIOIINXCS CPEACTBAMU YU€OHOT0 MpeIMeTa « XUMHUS s
10-11 xmaccoB Ha 6a30BOM YpOBHE COCTaBWJIM KOHIenTyajbHble mojoxkeHus ®I'OC COO o
B3aMMOOOYCJIOBJIIEHHOCTH 1IeJIed, COAepKaHus, pe3yJbTaTOB 00yUeHus: U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe  00pa3oBaHME, TOJIYy4aeMO€  BBITYCKHUKAMH  0Ouieo0pa3oBaTeIbHON
OpTraHH3aIUH, IBIIIETCS HEOTHEMIIEMOM YacThIO UX 00pa30BaHHOCTU. OHO CITYKUT 3aBEPIIAIOITIM
9TarioOM peaju3aldyd Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH,
MPUCYIINX [ETOCTHON CHCTeMe XMMHYECKOT0 00pa3oBaHUs. DTU IEHHOCTH KAcaroTCs MO3HAHUS
3aKOHOB TMPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PECHHS W OOIICH KyIbTypbl UYEJIOBEKa, a TaKXKe
HKOJIOTUYECKH 000CHOBAHHOI'O OTHOIIICHHSI K CBOEMY 3/I0POBbIO U IMIPUPOIHOM cpefie. Peanuzyercs
XUMHUYECKOe 00pa3oBaHue 00yUYarOIINXCs HAa YPOBHE CpETHEro 00IIero 00pa3oBaHus CpeCTBAMU
y4eOHOro npeaMeTa «XUMUs», COJIEp)KaHUEe U MOCTPOSHHUE KOTOPOTO OMPE/IEICHBI B MPOTrpaMme
M0 XUMHHU C Y4€TOM CHEeUU(PUKH HAYKH XUMHUHU, €€ 3HAUCHHUs] B TO3HAHWHM MPUPOABI U B
MaTepHalibHOM KW3HM OO0IIecTBa, a Takke ¢ Y4eToM OOMmMX T1eled M MPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CpedHero oOmiero oOpa3oBaHUS B
Poccuiickoit ®enepanun.

XUMHUS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0cOOYI0 pOjb B COBPEMEHHOMN
[IUBUIIU3AIAN, B CO3JaHUU HOBOW 0a3bl MaTepuanbHOW KyJIbTyphl. OHa BHOCUT CBOW BKJIAJ B
(dhopMUpOBaHUE PAIIMOHATHFHOTO HAYYHOTO MBIIIJICHHS, B CO3/JAHUE 1IEJIOCTHOTO MPEICTABIICHUS 00
OKPY’KaroIIeM MHUpPE KaK O €JUHCTBE MPUPOJABI U YeJIOBEKa, KOTOpoe (HOPMUPYETCS B XUMUM HA
OCHOBE TOHHMMAaHHUsl BEIECTBEHHOTO COCTaBa OKPYXAIOIIEr0o MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJy CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIaCTSIMU IPUMECHECHHUS.

TecHo B3aUMOJACICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMJIEMOM
YaCThI0O MUPOBOU KYJbTYPhl, HEOOXOAUMBIM yCJIIOBHEM YCIIEITHOTO TPYAa U )KU3HU KAXKIOTO WiIeHa
obmectBa. CoBpeMeHHasi XUMUSI KaK HayKa CO3HJATETbHas, KaK HAyKa BBICOKUX TEXHOJIOTHMA
HalpaBlieHa Ha pelIeHUE TJI00ANBHBIX MPOOJeM YCTOMYMBOIO pa3BUTHs 4YellOBEYeCTBA —
CBIPbEBOM, SHEPreTUUECKON, TUIIEBOM, IKOJIOTUYECKON O€30MMaCHOCTH U OXPAHbI 3I0POBBSI.

B cootBercTBUM C OOmMMHM LEISMH W OPUHLIMIIAMH CpPEAHETr0 OO0IIero 00pa3oBaHUS
cojepxkanue mnpeamera «Xumus» (11 kmaccel, 0a30BbI ypOBEHb H3YYEHMS) OpHEHTHNARAabN



MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO IMOJArOTOBKY OOYy4YaromIUMXcCsi, HEOOXOAMMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHUS B KU3Hb COIMYyMa,
IPOJOHKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsonMu npeameTa « XUMUs» SIBISIOTCS 0a30BbIe Kypchl — « OpraHu4ecKkasi XuMush»
1 «O011as 1 HeopraHuyeckas XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI1 HAyKH: CUCTEMAa 3HAHUM MO0 HEOPTraHUYECKOW XUMHH (C BKIIOYECHUEM 3HAHUM U3
oO011ei XuMumn) U oprannyeckoit xumuu. PopMUPOBAHHUE TAHHOW CHCTEMbI 3HAHUN TIPU U3YUYEHUU
npeamMeTa 00ecleurnBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE
OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxanusi KypcoB — «Oprannueckass xumusi» u «OOI11ass 1 HeopraHuyeckas
XUMUS» cOpPMUpOBaHA B MpPOTpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0J]la K M3YUYEHHIO
y4eOHOro Marepuaiga U OOyCJIOBIIEHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX COCIUHEHUM, a
TaKkk€ Ha YpPOBHE CTEPEOXMMHYECKHUX M BJIEKTPOHHBIX MPEACTABICHUNM O CTPOCHHM BEILIECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB [0
CJIOKHBIX OHMOJIOTMYECKH aKTHBHBIX COEIMHEHUH. B Kypce opraHnyeckod XUMUU MOIYYarOT
pazBuTue CcPOPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl IMEpBOHAYATIbHBIE
MPEICTABIICHUSI 0 XMMHUYECKOW CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOEHUS], O XUMUYECKOUN pEeaKIInu.

[Tox HOBBIM yrioMm 3peHUsi B mpeameTe «Xumus» 0a30BOr0 YpPOBHS paccMaTpUBACTCS
M3Y4YeHHBIH Ha YpOBHE OCHOBHOIO 0OIIEro o0O0pa30oBaHMs TEOPETHUECKUM MaTepuan |
(akTOoNIOTMYeCKUEe CBEJIEHUSI O BEIECTBAX U XUMHUYECKOW peakiu. Tak, B 4aCTHOCTH, B Kypce
«OO01masi 1 HeOpraHuvecKass XUMHUsS» O00YyUYarOIIMMCSl MPEIOCTABIACTCS BO3MOMXXHOCTh OCO3HATH
3HAaYEHHUE MEePUOINIECKOTO 3aKOHA C 00IIETEOPETUIECKUX U METOI0IOTHYECKUX TIO3UIIHH, TITy0xKe
MOHSATh UCTOPUUECKOE U3MEHEHUE (PYHKIIUM ATOTO 3aKOHA — OT 00001Iar0IIeH 10 O0BACHSIOMEH U
MPOTHO3UPYIOUIEH.

Ennnas cucrtema 3HaHMM O BaXKHEHIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX M
MIPUMEHEHHH, a TaK’KE€ O XUMUYECKUX PEeaKLMsIX, UX CYHTHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKAHUS
nononHsieTcss B Kypcax 10 w11  kmaccoB »3ineMEHTaMu  COJEpKAHUS, HMEIOUIUMHU
KyJIbTYPOJIOTUYECKUNA U TPUKIATHOW XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TOHHMMAHHIO
B3aMMOCBSI3M XHMHUU C JPYTMMH HayKaMH, pPacKpbhIBalOT €€ poJib B TIO3HABATEIBHOU W
MPAKTUYECKOW JESATEIIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKCHHSI K IPOIIECCY
TBOpPYECTBA B 00JIACTU TEOPHH M MPAKTUYCCKUX MPHIOKEHUU XUMHUHU, TOMOTAIOT BBIMYCKHUKY
OPUEHTHPOBATHCS B OOIIECCTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOIEMax, CBSI3aHHBIX C XUMUCH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIUIO U TIPUMEHSTHh €€ U MOTOJHEHUS 3HAHUW, PEUICHUS
WHTEJUIEKTYaJIbHbIX M SKCIEPUMEHTAJbHBIX HCCIEA0BATEIbCKUX 3aJad. B 1enoMm copepxkaHue
y4ueOHOTO TpeaMeTa « XUMHEs JaHHOTO YPOBHS M3yY€HHUs OPUEHTHUPOBAHO HAa ()OPMHUPOBAHUE Y
00y4Jaromuxcss MHUPOBO33PEHUYECKONW OCHOBBHI JJIsi TTOHUMaHUs (UIOCOPCKUX HJCH, TaKUX Kak:
MaTepHaIbHOE EAMHCTBO HEOPTAHMYECKOTO M OPTaHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MIPUPOIHBIX SBJICHUI IMyTEM DKCIIEPUMEHTA
U pEIIeHUusT TMPOTUBOPEUMH MEXIAY HOBBIMH (PaKTaMU M TEOPETHUYECKUMH IPEIINOCHUIKAMH,
OCO3HAHME POJU XMMHUU B PEIICHHUH IKOJIOIMUYECKHX IpolOiieM, a Takxke mpoliem cOepexeHus
SHEPTETHUUYECKUX PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEpPUAIIOB.



B mnane pemreHus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COMAIA3AINH O0yUYaIOIIUXCS IPUHSTHIE
MporpaMMoOM MO XUMHUHU TOAXOABl K OMNPEACIICHUIO COJEpKaHUsT U TMOCTPOCHUS MpeaMeTa
npelycMaTpUBalOT (OPMUPOBAHME YHUBEPCAIBHBIX Y4YEOHBIX IEHCTBUM, MMEIOMHNX 0a3oBoe
3HAYEHUE JUISl Pa3JINYHBIX BUJIOB JEATENBHOCTHU: pELICHHsI IPOOJIeM, TOUCKA, aHaIn3a U 00paboTKU
uHbOpMallii, HEOOXOAUMBIX IS MPUOOPETEHHUs OIbITa MPAKTUYECKOW M HUCCIEI0BATEIbCKOM
NeSTeTLHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, Tak U
Ha ypOBHE CPEIHEro 00IIero 00pa3oBaHus, IPU ONPEIEICHUH COAEPKATEIbHON XapaKTEPUCTUKHI
nesne M3ydeHus TpeaMeTa HalpaBiICHHEM TMEpPBOCTENEHHON 3HAUYMMOCTH TpPaJULMOHHO
npu3Haércss (OpPMHpPOBAHME OCHOB XMMHUYECKOM HAyKM Kak oOOJacTM COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKOM IeATEIHLHOCTH YeIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOAMYECKOW TOYKHM 3PEHHSI TAKOW MOJIXOA K ONPEIACICHUIO LEIEH HU3yYEHUS
TIpeIMeTa SIBIISIETCS BIIOJIHE ONIPABJIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJABHBIMHM IENISIMH H3Y4EHUs TpeameTa «XuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBAsITOTCS:

e (QopMHupOBaHHME CHUCTEMbl XMMHYECKUX 3HAHUW KaK BaKHEHIIEW CoOCTaBISIONIEH
€CTECTBEHHO-HAy4YHON KapTUHBI MHpA, B OCHOBE KOTOPOM JeXaT KIFOUEBBIC IMOHSTHS,
(dyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMHUM, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JIOCTYNHBIX O0O0OOIIEHHI MHUPOBO33PEHUECKOI0 XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTUS U CTAHOBJICHHUS;

e (dopmupoBaHUE M pa3BUTHE IMPEACTABICHUH O HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB U
XUMUYECKUX PEAKIUNA, HEOOXOAUMBIX IJIsi MPUOOPETCHUS YMEHHIl OPUEHTUPOBATHCS B
MHUpE BELIECTB U XMMUYECKHUX SIBIICHUM, UMEIOIINX MECTO B MIPUPOJIE, B MPAKTUUECKON U
MMOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHHI U CIIOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAOMIOACHIUEM U O0BSICHEHUEM
XUMUYECKOTO JKCIEpPUMEHTa, COONIOJCHUEM TpaBuid 0Oe30MmacHoro oOpaileHus ¢
BEILIECTBAMU.

Hapsiny c sTtum, copepxaTelibHas XapaKTepUCTHKA IieJIeld M 3a/Ja4 U3yueHus NpeaMera B
MporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B
cUCTeMe CpeaHero oodiero oopasoanusa. CerogHs B MPENOJaBaHUU XUMHUH B OOJIBIIICH CTEIICHU
oTIAETCsl MPENOUTEHNE MPAKTHUECKOW KOMIIOHEHTE COJICPKaHMs 00yUeHUs!, OPUSHTHPOBAHHOMN
Ha MOJTrOTOBKY BBITYCKHHUKAa 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJICIOLIEr0 He HabopoMm
3HaHWHA, a (PYHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSMH aKTHBHOTO
MOJTyYeHHUs 3HAHUW 1 IPUMEHEHHS UX B peaJIbHOW KU3HH JIJIs PEIICHUS MPAKTHUYECKUX 3a71a4.

B cBsi31 ¢ 3TUM TP M3YYEHUH TIPEeIMETa « XUMUS» TOMUHHUPYIOIIee 3HaUeHNE MPUOOPETAIOT
TaKue LI U 3a/1a4H, KaK:

ajanTtanus o0y4Jaronmxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, GOPMUPOBAHHE
MHTEJUIEKTYallbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CamMO0Opa30BaHMIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TMPUHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHUEM;

(dhopmupoBaHue y 00yUdaroImMXcs KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIHI ), UMEIOIIHUX
YHUBEPCAIbHOE 3HAYEHHWE JUJIS PA3jUYHbIX BUJOB JESATENBHOCTU: pEUICHHUsS MpoOjeM, MOMCKa,
aHaym3a U o0paboTku mHPOpMAIKM, HEOOXOIUMBIX I MPUOOPETEHUS OMbITA JCSATEIHHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IO3HAaHUM XUMHUHU, a TakXKe i1 OLUEHKH C TMO3HIIMi
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HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XHMHYECKHX IPOIECCOB HA
OpraHM3M YeJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
00y4JarIuXcs: CIOCOOHOCTH CaMOCTOSATEIBHO NPUOOpPETaTh HOBBIE 3HAHMS 1O XHMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh COBpEMEHHbIE HH(OPMAIIIOHHbBIE
TEXHOJIOTHH JUISI TIOWCKA M aHAJIM3a YIeOHOW U HAYYHO-TIOMYJIIPHON HH(POPMAITUU XUMUIECKOTO
COJIepP KaHMUS,;

(¢bopMHUpOBaHUE U Pa3BUTHE y OOYYaIOIIMXCSl aCCOLMATUBHOIO U JIOTHUECKOI'O MBIIIJICHUS,
Ha0JI01aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOJUMBI, B YACTHOCTH,
MIPY TUIAHUPOBAHUH U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCHHUTAaHKUE Y 00yJaronuxcs yOeKkIEHHOCTH B TYMaHUCTHYECKON HAMpaBIEHHOCTH XUMUH,
e€ Ba)XHOM pOJIM B PEIICHUHU TJI00aIbHBIX MPOOJIEM PpalMOHAIBHOIO MPHUPOIONOJIB30BAHMS,
MOTIOJTHEHUST HYHEPTEeTUYECKUX PECYpPCOB M COXPAHEHHs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXO0IMMOCTH O€peKHOT0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3[J0POBBIO, a TAKIKE MPUOOpPETEHUS
OTIbITA MCTIOJIB30BAaHUS TMOTYYEHHBIX 3HAHUW ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYyaIUsX,
CBSI3aHHBIX C XUMUYCCKUMU SBJICHUSIMHU.

B ydeOHOM 1utaHe cpeaHero oOIiero oOpa3oBaHHs MpeaMET «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOU 00s1acTi « EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

OO1ee 9KMCIIO YacoB, OTBEACHHBIX IS U3YYECHHUS] XMMHUHU, HA 0A30BOM YPOBHE CPEIHETO
oO1ero oopazoBanus, coctapisiet 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kiacce
— 34 ygaca (1 yac B HenemIo).

[ToceoBaTEIEHOCTL U3YYCHHS TEM B paMKaX IMPOTPaMMBI IO XUMUH B TIPE/ICITAX0THOTO
KJIacCa MOKET BapbUPOBATHCS.

COILEP)KAHUE OBYYEHMUA

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUH

XuMuueckud sneMeHT. AToMm. Sapo aroma, uW30TONBL. DIEKTPOHHAs 00O0JOYKa.
DHepreTUYeCKUe YpOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anemenTb. OcoOEeHHOCTH
pacmpesiefieHus JIEKTPOHOB MO OpOHUTANIsIM B aToOMax 3JIEMEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTypalys aTOMOB.

Ilepnognueckuii 3axkoH u Ilepuogmyeckas cucrema xumuueckux odaemeHtos I H.
Menpeneea. CBsi3p MepuoaAMYEcKOro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XHMHUYECKHUX
anemeHToB J[. V1. MenzaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHMsI CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX M CIO0XHBIX BEIIECTB
0 TpyIIaM U nepuogam. 3HaueHHe ePUOINYECKOro 3aKOHA B Pa3BUTHH HAyKHU.

CrpoeHue BemecTBa. XHUMHUYECKas CBsI3b. Buabl XUMUYECKOM CBSI3M (KOBaJIEHTHAs
HEMNoJIApHAasi W MOJIIpHAas, WOHHAs, MeTauindeckas). MexaHu3mbl 0Opa30BaHMsI KOBAJIEHTHOMN



XUMHUYECKOU CBsi3M (OOMEHHBIM W JIOHOPHO-AKIENTOpHBIN). Bomopoanast cBs3b. BajaeHTHOCTS.
DNEeKTpoOTpULIATeIbHOCTh. CTeneHb OKUCIIeHUs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUIMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEHISCTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

[Tonstue o nucnepcHbix cucremax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast A0JIst
BEILECTBA B pacTBOPE.

Krnaccugukanus Heoprannueckux coenquHeHnil. HomeHkiatypa HEOpraHM4eCKrUx BEILECTB.
['eneTnyeckast cBsi3b HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIIUX K PA3IUYHBIM KJIACCaM.

Xumnueckas peakuus. Kinaccudukanus XUMUYECKUMX peaklMii B HEOPraHUYECKOW u
OpraHMYECKOW XMMHH. 3aKOH COXPAHEHHMSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS
SHEPIrUU NMPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUyHBIX (pakTopoB. OOpaTUMBIE pEaKIUU.
XuMu4yeckoe paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE XHUMHUYECKOTO PABHOBECHS.
[Tpunuwmn Jle [larense.

OnekTponuTudeckas nuccouuanus. CuiabHble W ciia0ble 3JeKTpOoJauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCTas, HEUTpalbHas, IIEJIOYHAS.

OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAJIbHBIE METO/bl W3YUYEHHUs BEIIECTB M MX MPEBpALICHUN: IEMOHCTpalus
tabmui «l[lepuogmyeckas cucrema xumudeckux sneMmeHtoB [[. WM. MenpaeneeBa», usydeHue
MoOJIeTiel KPUCTAIUIMYECKUX pemIéTOK, HaOMIo/IeHne ¥ ONMUCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00OpaTOPHBIX OMBITOB (Pa3floKeHHE TEPOKCHIAa BOJOPOJA B MPUCYTCTBHHM KaTaau3aTopa,
ONPEAEIIEHUE CPEebl PACTBOPOB BEIIECTB C ITOMOLIBIO YHUBEPCAIBHOIO WHIMWKATOPa, PEAKLUUU
MOHHOIO0 OOMEHa), MpOBEJEHUE MPAKTUYECKOM paboThl «BiusHue pa3auyHbIX (AaKTOPOB Ha
CKOPOCTb XUMUYECKOU pEaKIIUN.

Pacuérnble 3amaumn.

Pacué€Tpl M0 ypaBHEHUSIM XUMHUYECKUX PEAKLUN, B TOM YHUCIE TEPMOXUMUUYECKUE PACUYETHI,
pacu€Thl C UCMOJIb30BAHUEM MOHITUS «MAcCCOBAsl A0JIA BELIECTBAY.

Heoprannuyeckasi XuMus

Hewmerannel. [Tonoxenne HemeramioB B [lepuognyeckoil cucteMe XUMHYECKUX AJIEMEHTOB
J. U. MenneneeBa U OCOOEHHOCTH CTpOEHHsI aTOMOB. DU3MUECKUE CBONCTBA HEMETAJIIOB.
AToTponus HEMETAIIIOB (Ha MpUMeEpPe KUCIopoaa, cephl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJJIOB (TaJloT€HOB, cephl, a3zoTa, Qocdopa,
yTJIepo/ia U KPEMHUS) U UX COCIUHECHHUM (OKCHUIOB, KUCIOPOICOACPIKALINX KUCIIOT, BOJOPOIHBIX
COEJIMHEHUM).

[IpuMmeHeHne BaKHEMIIMX HEMETAJUIOB U UX COEIMHEHHUM.

Merauisl. [lonoxxenue meraiios B [lepuoanyeckoit cucteMe XUMUYECKUX di1eMeHTOoB /1. 1.
MenpeneeBa. OcoOGHHOCTH CTPOCHUS DJICKTPOHHBIX O00O0JIOYEK aTOMOB MeTauioB. OoOmue
¢usnueckre cBoicTBa MeTaioB. CIulaBbl METAIOB. DJIEKTPOXMMHUECKHUM psi HaMpsKEeHUN
METAJIOB.

XHUMHYECKHE CBOMCTBA BaKHEHITMX METAUIOB (HATpWM, Kaluid, Kajablid, MAarHWM,
ATIOMUHHM, LIMHK, XPOM, KEJ€30, ME/Ib) U UX COCAMHEHUH.

O61mue crocoObl mosty4eHust MetajioB. [IppumeHeHne MeTalIoB B OBITY U TEXHHUKE.

DKCIEPUMEHTAIIbHBIE METO/IbI U3yUEHHSI BEIIECTB U UX MPEBPALIEHUIN: U3YUEHUE KOJUIEKIIUU
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«MeTaIibsl ¥ CIUTaBB), 00pa3llOB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 331a4, HaOII0AeHIE
U OINKCaHWE JEMOHCTPAIlMOHHBIX M JIaOOPAaTOPHBIX ONBITOB (B3aUMOJEHCTBUE THUIPOKCHIA
QJIFOMUHUS C paCTBOPaMH KHUCJIOT U I€J104el, KaUeCTBEHHBIE PEAKIMHY HAa KATHOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuérel Macchl BemecTBa min 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, MACCE
WK 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIIMH BELIECTB, pacyEThl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIMH, €CJIM OJJHO U3 BELIECTB UMEET NPUMECH.

Xumus H ’KU3Hb

Ponp xumMun B 00ecriedeHnu 3KOJOTUYECKOM, SJHEPreTHUYEeCKON U MUILIeBON Ge30MacHOCTH,
pa3BUTUU MeIUIUHBL. [IoHATHE O HAYUHBIX METO/1aX MO3HAHMS BEUIECTB M XUMUYECKUX PEAKIIMM.

[IpencraBienust 00 oOUIMX HAYYHBIX MPUHIMIIAX TPOMBIIIIEHHOIO MOJyYeHHUs] BaXKHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEpUAIOB: BaKHEHIIME CTPOUTENBbHBIE MaTEpUabl,
KOHCTPYKIIMOHHbIE MaTepHalibl, KpPackd, CTEKJIO, KepaMuKa, MaTepuaibl A 3JIEKTPOHUKH,
HaHOMAaTepuabl, OpPraHMYECKUe 1 MUHEPAJIbHbIE YI0O0OpPEHHUS.

XuMHus M 370pOBbE YEJIOBEKA: MpaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 0€30IaCHOT0 MCIOIb30BAHUS IPENapaToB OBITOBOI XUMHUH B ITIOBCETHEBHOM KU3HU.

MexnpeameTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3el IpU U3y4eHUH 0011el 1 HeopraHuyecko xumuu B 11
KJIacCe OCYILECTBIISETCS Yepe3 UCIOJb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHbIX OHITHM, TaKk U
MIOHATHH, ABJIAIOIIMXCSA CUCTEMHBIMHU JUISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTecCTBEHHO-HAy4YHbIe TIOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIM3,
CHUHTE3, KJacCU(UKaIMs, MNEePUOAUYHOCTb, HAONIONEHUE, JKCIEPUMEHT, MOJEIHUPOBaHHE,
U3MepeHue, sIBICHUE.

@dusuka: Marepus, SHEprus, macca, aToOM, 3JIEKTPOH, IPOTOH, HEWTPOH, MOH, H30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJA, SHEPreTHUECKU ypOBEHb, BEILECTBO, TEI0, 00bEM, arperaTrHoe
COCTOSIHME BEIIEeCTBa, PU3NUECKHE BEIMUMHBI U €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMHHbBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadust: MuHepasbl, rOpHbIE MOPOABI, OJIE3HbIE UCKOTIAeMbl€, TOIIIUBO, PECYPCHI.

TexHosnorus:: XuMU4Yeckasi IPOMBIIIJIEHHOCTh, METAJLTYprusl, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpualos, CEJIbCKOXO35IMCTBEHHOE IMpOU3BOACTBO, [NuIeBas IMPOMBIIIJIICHHOCTD,
Q)apMaHCBTI/I‘{eCKaH IMPOMBIINIJIICHHOCTD, MMpOnU3BOACTBO KOCMCTHYCCKUX npemnaparos,
IpoOU3BOACTBO KOHCTPYKIIUOHHBIX MaTCpuaios, QJICKTPOHHAaA IMPOMBIIIJIICHHOCTD,
HAHOTEXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBIIIO XUMHUHN
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHHMA K pe3yJIbTaTaM OCBOCHHSA OOYYaIOIUMHUCS
IpOrpaMM CpeAHero oO0mero oopa3zoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M NPEIMETHBIM).
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HayuHo-meToguueckoil OCHOBOW [UIsi pa3pabOTKM IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHMS
IIPOrpaMM CPEAHETO OOIIEro 00pa30BaHMs SIBISETCS CUCTEMHO-AESTEIIbHOCTHBINA MOAXO/I.

B coOoTBETCTBMM € CHCTEMHO-IEATENBHOCTHBIM IOAXOIAOM B CTPYKTYpPE JIUYHOCTHBIX
PE3yNbTaTOB OCBOEHUS IIpeIMeTa « XUMHUSD» Ha YPOBHE CpETHEro 0OLIEro 00pa3oBaHMsl BbIJIEIECHbI
CJIEIYIOLINE COCTAaBIISAIONINE:

OCO3HaHUE OOYYAIONIUMHUCS POCCUMCKON TpaxIaHCKOW HACHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIPEIEIICHHUIO;

HaJM4re MOTHBAIMH K O0yYEHHUIO;

IleJICHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTEW U UCTOPUYECKUX TPAAULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OO0ydYaroIuXcs PyKOBOJCTBOBATHCS B CBOEH JESATENBHOCTU
LIEHHOCTHO-CMBICIIOBBIMA ~ YCTaHOBKAMH, IPUCYIIMMH LEJIOCTHOM CHCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJM4YKe MPAaBOCO3HAHUS SKOJOTUYECKOMN KyIbTYPhl U CHOCOOHOCTH CTABUTH LIEJIH U CTPOUTH
KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa « XUMHUsD JOCTUTAIOTCS B €MHCTBE YUEOHOU
U BOCIIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMAHUCTHYECKUMU, COLMOKYJBTYPHBIMH,
JTyXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSMU W UJ€allaMd POCCUKMCKOr0 TI'pa)KJaHCKOTro OOIIECTBa,
IPUHATBIMU B OOIIECTBE HOPMAaMU M TpPaBUJIAMH TOBEICHMS, CIIOCOOCTBYIOIIMMH IpOIEccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHHUSI INYHOCTU O0YHarOIINXCS.

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHUS NpeAMeTa «XUMHs» OTpaxaroT c(HOPMUPOBAHHOCTH
OIbITA ITO3HABATENLHON U MPAKTUYECKON e TENbHOCTH 00yUYaIOIIMXCS 0 peaTu3aluy TPUHITHIX
B 00I1IeCTBE [IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOro BOCIIUTAHMS:

OCO3HAHMS 00YYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IpaB U O0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIIOPSAIKY;

IIPEACTABICHUS O COLMAJIBHBIX HOPMAax M IIPaBUJIaX MEKIMYHOCTHBIX OTHOILIECHHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AEATEIbHOCTH MPHU CO3/aHUU yUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U TTO3HABATENbHbBIX 33/1a4, BBIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY M apTyMEHTBI IPYTHX
P aHAJM3€ Pa3IMYHbIX BUJIOB yUeOHOU e TEeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILIEHHSI K ICTOPUYECKOMY M HAYYHOMY HACJIEJIUIO OT€YECTBEHHOW XUMUU;

yBa)KeHHsI K TPOLIECCY TBOPUECTBA B 00JIACTU TEOPHUH U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUSI TOTO, YTO JOCTWXKEHHS HAyKd €CTh pe3ylbTaT JUIMTENbHBIX HaOIIOICHHIA,
KPOITOTJIMBBIX SKCIEPUMEHTAIBHBIX IOMCKOB, IOCTOSHHOIO TPYAA YYEHBIX U IPAKTUKOB;

MHTepeca U Mo3HaBaTeIbHBIX MOTUBOB B MOJyUYEHUH U MTOCIEAYIOUIEM aHan3e HH(pOopMauu
0 MEPEIOBbIX TOCTUKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA

HPAaBCTBEHHOT'O CO3HAHMUS, STUYECKOTO ITOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUAMH, U TPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEJAEHUE M IIOCTYIKM CBOMX TOBApHILEH C MO3ULUHN
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HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHME MOCIEACTBUM 3TUX ITOCTYIKOB;

4) popMHUPOBAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHMUs LIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3I0POBBIO;

co0uTr01eHus MTpaBmJl 0€30MacHOT0 00paIleHus ¢ BEIECTBAMU B OBITY, TOBCEHEBHOM KU3HU
U B TPYZOBOU NEATEIBHOCTH;

HOHUMAaHMs LIEHHOCTH NMPaBUJI MHIUBUAYAIBHOI'O U KOJJIEKTUBHOTO 0€30I1aCHOT'0 ITOBEIEHUS
B CUTyalUsX, yTPOKAKOIIUX 300POBbIO U )KU3HH JIIOJIEH;

OCO3HAHMs TOCIEACTBUM W HENPHUITHS BPEAHBIX NPUBBIUEK (YHNOTPEOJICHMs alKOroJs,
HapKOTHKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIbCKOM  JI€ATEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpELIICHHM MPAKTUYECKHX 3a7a4 COLHMAIBHOU
HaMpaBJICHHOCTH (B paMKax CBOEI0O KJlacca, IIKOJIbI);

MHTEpEeca K MPaKTUIECKOMY U3yUEHHUI0 Mpodeccuil pa3IuyHOro pojia, B TOM YUCII€ HA OCHOBE
IIPUMEHEHMS IPEMETHBIX 3HAHUI 110 XUMUMU;

YBAKEHHUS K TPYLY, JIIOASAM TPyJa U pe3yibTaTaM TPYIOBOM AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJIMBUIYaIbHON TPAeKTOPUHU 00pa3oBaHus, Oyayen
npodeccun U peannu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOr0 OTHOIIEHUS K MPUPOE, KaK MCTOYHUKY CYLIECTBOBAHUS
’KHU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aJHOTO XapaKTepa 3KOJOTHYECKUX MpOoOJieM, BIMSHUA SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOTHON U COLIMATILHOM CPEJIbL;

OCO3HAHMSI HEOOXOJAMMOCTH HCIIOJIIb30BAHUS JTOCTHKEHUM XUMUU IS PEIICHUs] BOIPOCOB
palMOHATIBHOTO ITPUPOIONOJIB30BAHNS;

AKTUBHOT'O HEMNPUATHUS AEHUCTBUM, MPUHOCIIIMAX BpPEd OKPYKAKOIIEW NPUPOAHOM Cpele,
YMEHUSI MPOTHO3UPOBATh HEOJIArONMpHUATHBIE AKOJIOTMUECKHE IOCIEICTBUS MpeANnpUHUMAEMBbIX
JNENCTBUN U NPEJOTBPAIATh UX;

HaJu4usl PA3BUTOTO HSKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYpbl, OIbITA
NESATEIIBHOCTH  3KOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHUS pPYKOBOJICTBOBATbCS HMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIbHONW MPAaKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSITH UJICOJIOTHH XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOU MPAKTHKY;

MOHUMaHUs cHenupUK XUMHM Kak HayKH, OCO3HaHusA e€ ponu B (HOPMHPOBAHUU
PaIMOHAIIEHOTO HAyYHOTO MBIIUICHHS, CO3JaHUH LEIOCTHOTO MPEJCTABICHUS 00 OKpY’KaIoLeM
MHUpPE KaK O €JUHCTBE IPHUPOABI U 4YEJIOBEKAa, B ITO3HAHWUU IPHUPOAHBIX 3aKOHOMEPHOCTEH M
peleHun MpooIeM COXpaHEHUs IPUPOIHOTO PABHOBECHS;

yOexéHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUIsI COBPEMEHHOW LUBWIM3ALMU: B €€
I'YMaHUCTUYECKON HAIIpaBIEHHOCTM M Ba)XHOM POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOMN

9



KYJIbTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBO,
OHEPTEeTUYCCKOM, TMHUIEBONM ¥ SKOJOTUYECKOH OC30MacHOCTH, B PA3BUTUHA  MEIUITUHBI,
00eCIeYCHUH YCIOBHI YCIEIIHOTO TPYJa M 3KOJOTHYSCKA KOM(DOPTHOM KU3HU KaKJIOTO dYjcHa
00I1IeCTBa;

CCTCCTBCHHO-HAYYHON T'PaAaMOTHOCTH: TIOHMMAHHs CYIIHOCTH METOJIOB  IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIB30BATh IMOJIydacMble 3HAHUS IS
aHaJM3a W OOBSICHCHHS SIBJICHHH OKPYIKAIOIIErO MHpa M IMPOUCXOIANIUX B HEM H3MCHCHHIA,
YMEHUS JIeNaTh 00OCHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (PaKTOB W MMCIOIIMXCS TAHHBIX
C IIEJIBIO MOTYYCHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCTIOJIb30BATh XUMUYECCKUE 3HAHUS IS PEIICHUS TPOOJIeM B
pCaNbHBIX KU3HCHHBIX CUTYyaI[UsX;

WHTEpeca K MO3HAHHUIO M UCCIIE0BATEIILCKON eI TEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHWW TI0 XHMHHA B COOTBETCTBHH C JKHU3HCHHBIMH
MOTPEOHOCTSAMH;

WHTEpeca K 0OCOOCHHOCTSM TPya B pa3IUYIHBIX cepax MpodhecCHOHATBHON IS TeITbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOCHHUS YUEOHOTO MpeaMeTra «XHUMHs» Ha YpPOBHE
cpeaHero obmero oo0pa3oBaHMs BKIIOYAOT:

3HaUMMbIC JUIsI (DOPMUPOBAHUS MHUPOBO3ZPEHHUS OOYHAOMIUXCS MEXKIUCIUIUIMHAPHbBIC
(MeXTIpeIMETHBIC) OOIIIEHAYIHBIC TTOHSATHS, OTPAXKAIOIIHNE I[EJIOCTHOCTh HAYTYHOW KapTHHBI MUpPa
U cnenuduKy METOI0B TTO3HAHMUSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHs, SBJICHHWE, MPOIECC, CUCTeMa, HAyJYHBIH (DaKT, NMPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIEOBAaHNE, HAOIIOICHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC YUCOHBIC ACHCTBUS (TT03HABATEIIbBHBIC, KOMMYHUKATUBHEIE, PETYJISATUBHBIC),
obecnieunBaroiue popmupoBaHue GyHKIIMOHAIBHONW TPAMOTHOCTH U COIMAIBbHOM KOMIETEHIIUN
00yJaronuxcs;

CIIOCOOHOCTh ~ OOYyYalIIMXCS  HCIOJAB30BaTh  OCBOCHHBIE  MEXKIUCIHUIUIMHAPHBIC,
MHPOBO33PCHUYECCKNE 3HAHHWS W YHHBEpCaJIbHbIC ydYeOHBIC JICUCTBUS B II03HABATEIBLHOW M
COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YYCOHBIMH
[M03HABATENbHBIMUA, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIECTBUSMH.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMHY IEHCTBUSIMMN:

1) 6a30Bble JJOrHYeCKHe NeiiCTBUA:

CaMOCTOSTENHPHO (OPMYJIUPOBATH MW aKTyaIM3UpOBaATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPEACNATh LENH JACATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BAaTh MPH OCBOCHUM 3HAHWUWA MPUEMBI JOTMUYECKOTO MBIILIICHUS — BBIACISITH
XapakTepHbIE TMPU3HAKA TOHATHM M yCTAHABIMBATH HMX B3aWMOCBSA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATHS 11 OOBSICHEHUS OTACIBHBIX (DaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPHH VIS KJIACCU(PUKAIIMH BEIIECTB U XUMHUYECKHUX PEAKITUI;

YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBA3U MEXK/Y U3YYa€MbIMHU SIBJICHUSIMU;
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CTPOUTH JIOTHUECKHUE pacCyKJ1eHUs (MHAYKTHUBHbBIE, J€IYKTUBHbIE, IO AHAJIOTUN), BBISBIIATh
3aKOHOMEPHOCTU M NPOTHBOPEYMS B pacCMaTPHUBAEMBIX SIBICHMSX, (POPMYJIHPOBATH BBIBOJBI U
3aKJIIOYCHMS,

IPUMEHATh B MpPOLIECCE MO3HAHUSA, UCIOJIb3YEMbIE B XMMHH CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIN, TPe0OPa30BbIBATh MOJEIbHBIE MTPEICTABICHNS — XUMUUYECKUI 3HaK (CHMBOJI) JIEMEHTAa,
XUMH4YecKas (opMysa, YpaBHEHHME XHUMUYECKOHM pEakUuu — TMpU pPEIIEHUH Yy4eOHBIX
MIO3HABATEIbHBIX U MPAKTHUUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIE MTPE/ICTaBICHUS IS
BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3YYAEMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAaMU METOJI0OB HAYYHOTr'O MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLINN;

dopMynupoBaTh LEAM U 33JaYd  HCCIEIOBAHMSA, MCIOJNb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENIHHO CPOPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JIJIS
(bopMUpOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;

BJIAJCTh HAaBBIKAMU CaMOCTOSITENIHOTO IIJIAHUPOBAHUS M TMPOBEACHUS YUYEHHUYECKHX
HKCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAONIO/IaTh 3a XOJOM IIPOIECCa, CaMOCTOSITENEHO
MPOrHO3UPOBAaTh €ro pe3ysbTaT, (OpMyJaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BaHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHWYECKOW HCCIIEeIOBATEIbCKOM M TPOEKTHOW JIeSATENIbHOCTH,
MPOSABIIATH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METO/OB pELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJOB ITIO3HAHMSI.

3) padora ¢ undgopmanuei:

OPHEHTHUPOBATHCA B  PA3IMYHBIX MCTOYHUKAX HH(OpManuu (HAyYHO-TIOMYJISIpHAs
JUTepaTypa XUMHUYECKOTO COJEp’KaHus, CIpaBouyHble Mocolus, pecypcel HWHTepHeTa),
aHaJIM3MPOBaTh MH(OPMALINIO pa3TUYHBIX BUI0B U ()OPM NpeICTaBICHH, KPUTUUECKU OIICHUBATD
e€ I0CTOBEPHOCTh M HEPOTUBOPEUYUBOCTD;

(bopMyIMpOBaTh 3ampochl W TNPUMEHSTHh pa3IUYHbIe METOJbl NpPU TOUCKE M O0TOOpe
uH(popMalnK, He0OOXOIUMOM /1JIsl BBITIOJTHEHUS YUeOHBIX 3a7a4 ONpeeIEHHOIO TUIIA;

NpUOOpETaTh OMBIT HCIOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENBHO BBIOMPATH ONTHUMAIBHYIO (hOpMY NpeAcTaBiIeHUS MH(OpMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJUIbI, PUCYHKH U JAPYTHE);

UCTIOJBb30BaTh HAy4YHBIH SI3BIK B KadecTBE CpEACTBa NpU paboTe ¢ XUMHUYECKOU
uH(pOpMaLMel: TPUMEHSITh MEXIpeIMeTHbIE ((PU3HUecKre U MaTeMaTUYeCK1e) 3HAaKU U CUMBOJTHI,
(dbopmyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

MCIOJIB30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKHIE CPEJICTBA HATIISTHOCTH.

OBi1ajeHNe YHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU 1eCTBUSIMH:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXk/IaeMOW TeMbI B XOJ€ IUAIOra H/HIU JUCKYCCHUH,
BBICKA3bIBaTh HJEH, (POPMYJIHPOBATh CBOM MPEAJIOKEHHS] OTHOCHTEIBHO  BBIMOJIHEHUS
MPEIJI0KEHHON 3aa4K;

BBICTYNAaTh C IpE3EHTalMeld pe3yJbTaTOB I103HABATEIbHOM JEATENbHOCTH, IOJIyYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU  BBINOJIHEHUM XUMHUYECKOTO
HKCHEPUMEHTa, IPAaKTHUYECKOW pPabOThl IO HUCCIEJOBAHUIO CBOMCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (HOPMYyIHUPOBAaTH BBIBOABI 1O PE3yJIbTaTaM IPOBEIEHHBIX
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MCCIIEZIOBAaHUH My TEM COTIIACOBAaHUS TO3UIUN B X0/1€ 00CYKICHHUS 1 0OMEHA MHEHUSIMH.

OBiageHne yHUBEPCAJbHBIMHU PeryJATUBHBIMH 1eHCTBUAMM:

CaMOCTOATENNbHO IJIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO JESTEIBHOCTD,
ompezensas €€ Lenu U 3a7ayd, KOHTPOJIMPOBAaTh U MO MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATH
npejUlaraeéMblil anropuT™ JEHCTBUI NP BBINOJHEHUM Y4YeOHBIX M HCCIEAO0BATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIN c1Oco0 UX pelIeHHs ¢ YY4ETOM NOJyYEHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATBI

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OO0I1as 1 HeopraHudeckas XUMUs OTPaXKaloT:

c(hOopMUPOBAaHHOCTH MPEJCTABICHUN: O XUMHUYECKONU COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XMMHH B MO3HAHUU SIBICHUW TPUPOIBI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAJIbHOM TIpaMOTHOCTH, HEOOXOIUMON Mg peleHUs
MPAKTUYECKUX 3a7ad U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOTHOM CPENE;

BJIaJICHHE CUCTEMOI XUMUYECKUX 3HaHUM, KOTOPasi BKIIFOYAET: OCHOBOIOJIATAIOIINE TOHATHUS
(XMMHYECKHI AJIEMEHT, aTOM, U30TOIl, S-, P-, d- JJIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIpDHBI 00BEM, BAJIEHTHOCTH, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBs3b (KOBAJECHTHAas, HWOHHAs, MeETalJIM4yecKas, BOJAOPOJHAs), KpUCTaJIMYecKas
pemérka, TUIBl XMMHUYECKUX  PEaKLud, pacTBOP,  DJIEKTPOJHUTBHI,  HEIICKTPOJIUTHI,
JNEKTPOJINTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb XHWMHUYECKOMN
peakluy, XWUMUYECKOE pABHOBECUE); TEOPUM M 3aKOHBI (TEOpHsI AJIEKTPOIMTHUECKON
auccounanuu, nepuoandeckuii 3akon J[. M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB,
3aKOH COXpPAHEHUS U TNPEBpALICHMs SHEPIMM IIPU XHMHUYECKHUX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3BIK XUMUH, MHUPOBO33PEHUYECKHE 3HAHMSA, JIEXKAIIUE B OCHOBE NOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHMUYECKUX SBJICHUH, (DAKTOIOrMYECKUe CBEIEHUS O CBOWMCTBAX,
coCTaBe, MOJTY4YEHUH M 0€30MacHOM HCIOJIb30BAHWU BAKHEWIIUX HEOPraHMYECKHX BEIECTB B
OBITY U MPAKTUYECKOM JIeATEILHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIE MPU3HAKY MOHATHI, yCTaHABINBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATUSA IPU ONMCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALICHUN;

c(hOpMUPOBAaHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JUJISI COCTABJICHHUS
dbopMyn BemiecTB M YpaBHEHUH XHMMHUYECKUX PEaKIUil, CHUCTEMaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHbIC Ha3BaHHs OTICIbHBIX HEOPraHUYCCKUX BEIISCTB (yrapHbIid ras,
YIJIGKUCIBIA Ta3, aMMMakK, raiméHas W3BECTb, HErall€Has W3BECTb, IUTbEBAs CONA, NMHUPUT U
IpyrHe);

c(OpMHUPOBAHHOCTb YMEHUI ONPENEATh BaJEHTHOCTh U CTEIEHb OKUCIEHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJNInYecKas, BOJOPOJHAs) B COCAUHEHMSAX, TUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BelecTBa (aTOMHasi, MOJIEKYJIsipHasi, MOHHAs, METaJuIMyecKas), XapaKTep Cpeabl B BOIHBIX
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pacTBOpax HEOPraHMYECKUX COCAUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABINBAThH IPUHAIIEKHOCTh HEOPTraHUYECKHX BELIECTB I10
UX COCTaBy K OIpeNeIEHHOMY KJacCy/TpylIe COelIWHEHUH (IIPOCThie BEIIECTBA — METAJUIbI U
HEMETaJJIbl, OKCU/Ibl, OCHOBAHMSI, KUCIIOTHI, aM()OTEPHBIE TUIPOKCHUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHMH pacKpblBaTh CMBbICH Iepuoauueckoro 3akona J[. MW.
MenzaeneeBa U JEMOHCTPUPOBATH €0  CHUCTEMATU3HUPYIOUIYI0, OOBSICHUTEIBHYIO U
NPOTHOCTUYECKYIO (PyHKLUY;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh JIEKTPOHHOE CTPOECHUE ATOMOB XUMHUYECKHX
aneMeHToB 14 nepuonos Ilepnonnueckoit cuctemsl xumudeckux 3nemenTos . M. Menneneesa,
UCIIONIB3YSl TIOHATHUS «S-, P-, O-3JEKTPOHHBIE OPOUTAIIY», «IHEPTETUICCKHE YPOBHI», OOBSICHSITH
3aKOHOMEPHOCTU N3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 110 IIEpHOJaM U
rpymnmam [leprnoauueckon cucremsl XuMu4deckux 3aeMeHToB /. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUECKHUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHWE TI'€HETHYECKON
CBA3M MEXKIYy HEOPraHWYECKMMH BELIECTBAMU C IIOMOLIBK0 YPAaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIU;

c(OPMHUPOBAHHOCTh YMEHMs KIACCHU(PUIHUPOBATH XUMHUYECKHE DPEAKIMU 1O Pa3IUYHBIM
MpU3HAKaM (YMCITY M COCTaBY pearupyroluX BEIECTB, TEMJIOBOMY 3(PPEKTy peakiiuu, U3MEHEHUIO
CTeTeHel OKUCICHUS IEMEHTOB, 00PaTUMOCTH PEAKIIMH, YYACTHIO KaTaau3aTopa);

c(OpMHUPOBAaHHOCTb YMEHUHN COCTABIIATh YPaBHEHUS PEaKUUi pa3IMYHbIX TUIIOB, MTOJIHBIE U
COKpAIIEHHBIE YpaBHEHHsI PEaKIMi MOHHOrO OOMEHa, yYWThIBas YCJOBHSA, MPU KOTOPHIX AITU
peakuuu UAyT A0 KOHLA;

c(OpMHUPOBAHHOCTh YMEHU MPOBOJUTH PEAKIINHU, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB
Pa3TUYHBIX HEOPTraHMYECKUX BEUIECTB, PACIIO3HABAThH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE
B BOJHBIX pacTBOPAaX HEOPraHMYECKUX BELIECTB;

c(OpMUPOBAaHHOCTh YMEHUW PpaCKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii MoCpeCTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCa 3TUX PEeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUNA OOBSCHATH 3aBUCUMOCTh CKOPOCTU XMMHUYECKOH peakuuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO pPABHOBECHUS B 3aBHUCUMOCTU OT
BHelHero Bo3aeiicTBus (npunuun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMUYECKHE MPOIIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TOJY4YEHUsI CEpHOM KHUCJIOThI, aMMHaka, a Takke C()OPMUPOBAHHOCTh
npeacTaBleHUil 00 OOIMX HAyYHBIX MPUHLHUIAX M HKOJOTUYECKHX MPOOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

chOpMUPOBAaHHOCTh YMEHUH NPOBOAUTH BBIUYMCICHHUS C HCIOJIb30BAHUEM MOHITHS
«MaccoBast J10JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUHN ra30B PY XUMHUYECKUX PEaKIIUsX,
Macchl BellecTBa WK 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKLUHU BELIECTB, TEIJIOBOTO d((eKTa peaklinu Ha OCHOBE 3aKOHOB
COXpPaHEHMSI MACChl BEUIECTB, MPEBPAIICHUS U COXPAaHEHUS SHEPTUU;

c(OPMHUPOBAHHOCTh YMEHHUH COONIONATh MpaBHa MOJIb30BaHHUS XUMHUYECKON MOCYIOH U
71a00paTOpHBIM 000PYIOBAHKEM, A TAK)Ke MpaBUIla OOpAIEHUs C BELIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMHE IO BBITTOTHEHHIO TAOOPATOPHBIX XUMUYECKHX OIBITOB;

C(OPMUPOBAHHOCTh YMEHMH IUIAHUPOBAaTh M BBINOJHATH XUMUYECKHMH HKCHEPUMEHT
(paznoxeHue NepoKCUIa BOJOPOIa B IPUCYTCTBHH KaTaIN3aToOpa, ONPEAEICHHIE CPEbl pACTBOPOB
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BEIIECTB C MTOMOIIBI0 YHUBEPCATHHOTO HHIUKATOPA, BIUSHUE Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh
XUMUYECKOW pEeakIuu, peakiMd HOHHOTO OOMEHa, KAa4yeCTBEHHbIC peaKkIuu Ha cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHsI, PEIIEHHE SKCIEPUMEHTATbHBIX 3a/ay Mo
TeMaM «Metamibs»y 1 «HemeTtalb») B COOTBETCTBUU € MPaBUIaMU TEXHUKHU O€30MaCHOCTU MPHU
oOpallleHHd C BelIeCTBaMU U JaOOpaTOpPHBIM OO0OPYJIOBAaHUEM, MPEICTABISATh PE3yJIbTaThI
XUMHUYECKOTO DJKCIEpUMEHTa B (opMe 3alucy YpaBHEHUM COOTBETCTBYIOIIMX pEakUuil u
(GbopMyIHpOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAaHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(POpPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOUYHUKOB (CpeICTBa MacCOBOM KOMMYHUKAIMHU, IHTEpHET U IpYTUX);

c(OpMHUPOBAaHHOCTh YMEHUH COONIOAATh TMpaBUja OSKOJOTHYECKU LEIeco00pa3HOro
NOBEeICHUS B OBITY U TPYAOBOM JESATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 3J0POBbSI H
OKpY’KaroIIel MPUPOIHON Cpeibl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha YKHMBBIC OPraHU3MBI
ompeseNIEHHBIX BEIIeCTB, MOHUMas cMbIci nokasarens [IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBIIICHHS U TIPEIOTBPALIICHUS UX BPEHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKA;

Ui OOyYaloIIUXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI: YMEHUE MPUMEHSTh
3HaHUs1 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX U CIA0OBUASIIUX OO0YUYAIOIIUXCSI: YMEHUE UCIIONBh30BaTh peilbeHO-TOUYCHHYIO
cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu XuMudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM udposbie
Ne ni/m S — pasi Beero KonTpoabusie IIpakTnuyeckue f)lé p(zll):? oBAT e.J)IbeI e
padoThI padoThbI pecypes
Pa3nea 1. Teopernyeckue 0CHOBbBI XUMHHU
Crpoenue atomoB. [lepuonnueckuii 3aKkoH
1.1 u [lepnonnueckas cucreMa XUMUYECKUX 3
anemenToB JI. 1. MennenceBa
19 Crpoenue BemectBa. MHOrooOpasue 4
BEILIECTB
1.3 XHUMHUYECKHE PEAKIINU 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi XumMusi
2.1 MeTanbl 6 1
2.2 Hewmerams 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 9
BEILIECTB
Hroro no pazneny 17

Pa3zgea 3. Xumud ¥ :KU3HL

3.1 ‘ XUMHUS U KU3Hb 4
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3

ITOYPOYHOE IIVTAHUPOBAHHUE
11 KJIACC




Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
HU3y4YeHMs

DJIeKTPOHHBbIE
nu@ppoBbIe
oOpa3oBaTte/ibHbIEe

pecypcsl

XUMUYECKUHN AeMEHT. ATOM. DIIeKTpOHHAs
KOH(HUTypallus aTOMOB

[Tepuonuueckuit 3akoH u [lepuoanueckas
CHCTEMa XMMHYECKHUX djieMeHTOB J[. 1.
Menpeneesa, UX CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMHUYECKHUX DJIEMEHTOB U UX COSIMHEHUH 110
rpymnmnam v rnepuojiam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHU4YecKux 3neMeHToB /.M. MeHeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemecTBa. XUMUYECKAsI CBA3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM
cBs13u. BonopoHast CBsI3b

BasieHTHOCTB. DNEKTPOOTPULIATEIBLHOCTb.
Crenenp okuciaeHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHHS

[TonsTue o AucnepcHbIX cucremax. cTuHHbIC
Y KOJUUIOUJIHBIE PacTBOPHI. MaccoBas 10Jis
BEIIIECTBA B PaCTBOPE

Knaccudukarus 1 HomMmeHKIatypa
HEOPraHWYECKUX coeqnHEHUN. [ eneTnueckas
CBSI3b HEOPTaHMUECKUX BEIIECTB, Pa3IMYHBIX
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KJIaCCOB

Kinaccudukarus XuMu4eckux peakiuii B
HEOPTraHUYECKOW U OPTaHUYECKOU XUMHUHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB; 3aKOH
COXPAHEHUS U PEBPALLCHHS YHEPTUU TTPU
XMMHUYECKHUX PEaKIUIX

Ckopoctb peakuuu. OOpaTuMble peakiyH.
XUMHYECKOEe paBHOBECHE

10

[Ipaktuueckas padota Ne 1. «Bausiaue
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLUn»

11

12

DnekTponauTHdeckas auccormanus. [lonsarue
0 BoJIopoJiHOM Tokasatesne (PH) pacTBopa.
Peakniuu nonnoro oomena. ['maponus
OpPTaHWYCCKHX U HCOPTaHMYECKHUX BEIICCTB

OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pC€aKkuru.

[TonsiTHe 00 31EKTPOIM3€E PacIiaBOB U
pacTBOPOB COJIEN

13

KontponsHas pabora o pazaeny
«Teopernueckre OCHOBBI XUMHUM»

14

Merannel, ux nojaoxenue B [lepuoanueckon
CUCTEME XUMHYECKHUX 3ieMeHTOB 1. 1.
MemnneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue Gpuznueckue CBONCTBA
METaJJIOB

15

16

CmuaBbl METAIIIOB. DJIEKTPOXUMUYECKUN PsJT
HaNpsLKEHUNA METAJIOB

XUMHUYECKHE CBOMCTBA BaKHEHIIINX METAJIOB
(HaTpwii, KU, KaabllUid, MarHUH,
QTIOMUHHI) U UX COeIMHEHUHN

17




17

XUMHUYECKUE CBOMCTBA XpOMa, MEIN U UX
COEIMHEHUN

18

XUMHYeCcKre CBOMCTBA IIMHKA, JKejae3a U UX
COEIMHEHUN

19

20

[IpakTtraeckas padora Ne 2. "Pemenne
SKCIEPUMEHTANBHBIX 3a/1a4 IO TEME
«Mertamap»"

Hewmeramisl, UX 1OJIOKEHHE B
[Tepronnueckoi cucTEME XUMHUYECKUX
snemeHToB JI. 1. MeHzeneeBa u 0COOCHHOCTH
CTPOCHHUS aTOMOB

21

22

23

24

25

26

®u3nuecKue CBOMCTBAa HEMETAIIIOB.
AnoTponusi HEMETAJJIOB (Ha MpUMeEpe
KHUCJIOpoJia, cephl, pocdopa u yriaeposa)
XHUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COEMHEHUI

XuMu4ecKre CBOMCTBa a30Ta, pochopa u ux
COCTMHEHU I

XHUMUYECKUE CBOMCTBA YIIepoaa, KpEMHUS U
UX COeTUHEHUN

IIpuMeHeHne BaXKHEHIINX HEMETAJUIOB U UX
COEIMHEHUN

O000111eHIE U CHCTEMATH3aIMs 3HAHUH 110
teme «Hemeramnely. Beraucnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIINH U
TEPMOXUMHUYECKHUE PACUYETHI

27

[TpakTtrueckas pabora Ne 3. «Pemenne
AKCIEPUMEHTANBHBIX 33/1a4 M0 TEME
"HemeTtassl"»

28

KoHTtponbHas padbora 1mo TemaM «MeTauieDy 1
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«Hewmeramey/Beepoccuniickas mpoBepouHast
pabota

HeopraHquCKHe H OPTaHNYCCKUC KHUCJIOTHI.

29 Heoprannueckue 1 opraHnyeckue OCHOBAHHUSI .
AMoTepHbIe HEOPraHUYECKHE U

30 opraHuueckue coeuHeHus. [ eneTnueckas 1
CBSI3b HCOPTAHUYECKUX M OPTAaHUIECKUX
BEIIECTB
Poins xuMuu B 00€CIIeUeHUH YKOJIOTHYECKOM,

31 SHEPTeTHYECKOMN M MUIIIEBOI O€301aCHOCTH, 1
Pa3BUTUU MEUITUHBI
[IpencraBnenust 06 0OMIUX HAYYHBIX

32 MPUHIUIAX TPOMBIIIJIEHHOTO MOIYYEHUS 1
BaXXHEUIIINX BEIICCTB

33 UenioBeK B MHUpE BEILIECTB U MAaTEPUAJIOB 1

34 XUMHUS U 3I0POBbE UETIOBEKA 1

OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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