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HOACHUTEJBHAS 3AIIMCKA

I[TPOI'PAMMA 110 XUMHWHU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHI A
I[TOJAI'OTOBJIIEHA HA OCHOBE ®I'OC COO -2, ®OIT COO, KOHLEITL
IMTPETIOJJABAHIS XMIU B POCCHUMCKOM OEJIEPALIMU (PELLIEHMEM KOJIJIETUA
MUHUCTEPCTBA IIPOCBEILEHU ST POCCUICKOU ®EJEPALIUU [TPOTOKOJI OT 3
JIEKABPA 2019 I'. N [IK-4BH), CDE):[EPAHI)HOfI PABOYEM I[TPOT'PAMMGBI
BOCIIMTAHUS, C YYETOM PACIIPEJEJIEHHBIX ITO KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHMIA K PE3VJILTATAM OCBOEHU I OCHOBHOM OEPA30BATEJIbHOM
I[TPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHU .

[IporpamMma 1o XuMUHU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccutickoit deaepamnumy,
TpeOOBaHUII K pe3yiIbTaTaM OCBOCHUS (heaepaabHOi 00pa30BaTEIILHOMN MPOTrpaMMBbl CPETHETO
obmiero oopaszosanus (OOII COO), nmpencraBieHHbXx B DefepaibHOM TOCy1apCTBEHHOM
oOpazoBatenbHOM crangapre COO, ¢ yuérom Konnenuuu npenojgaBanus yueOHOro npeamera
«Xumusi» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoii @enepaliiu, peanan3yonmx
OCHOBHBIC 00pa30BaTeIbHBIE TIPOTPAMMBI, U OCHOBHBIX MOJIOXEHUH «CTpaTeruu pa3BUTH
Bocniutanus B Poccuiickoit deneparnun Ha nepuon 10 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3paboTKe MNporpaMMbl IO XHUMHH, K ONpEAETICHHI0 o0OuIei
CTpaTeruu 0O0y4eHMsI, BOCIUTAHUS U Pa3BUTHUS OO0ydalOLIUXCs CPEeICTBaMU yuyeOHOro mpeaMera
«Xumus» mas 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH Ii€JIel, COJep)KaHus, pe3yibTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe oOpa3oBaHHE, IOJIy4aeMO€ BBINYCKHUKaMHU  00I1e00pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM JITallOM peaju3alydyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPHUCYIIHUX LEJIOCTHOM CHUCTEeME XHUMHYECKOro oOpa3oBaHus. OTH II€HHOCTHU
KacaloTcs MO3HAHUS 3aKOHOB HPHUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHSI M OOILIEH KyJIbTYpbl
YenoBeKa, a TaKXkKe HKOJOTMUECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0POBBIO H
IpUpOJIHON cpene. Peannsyercs xuMuyeckoe o0pazoBaHue 00y4arOUIMXCs Ha YPOBHE CPETHETO
o01iero oOpa3oBaHMs CPeACTBAaMHU y4eOHOTO mpeamera «XUMHs», COAepXKaHUe M MOCTPOCHUE
KOTOpPOTO ONPEJENECHbl B MporpaMMe I0 XHMHUU C YYETOM CHEHMPHUKH HAyKH XUMHUH, €€
3HAa4YeHHUs B MO3HAHUM NMPUPOJIBI U B MAaTEPHAILHOMN KHU3HHU OOILECTBA, a TAKXKe C YU4ETOM O0IIUX
Hesneld M NMPUHIUIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPETHETr0 OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO pOJib B COBPEMEHHOMN
UBUIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHallbHON KynabTyphl. OHa BHOCUT CBOHM BKJIal B
(hopMHUpOBaHKE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE I[EIOCTHOTO TPEACTABICHUS
00 OKpy>KarollleM MUpPE KaK O €IWHCTBE MPUPOJBI U YeIOBeKa, KOTopoe (HOpMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXIy CTPOCHHEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUSI.

TecHo B3auMOAEHMCTBYs C JPYrMMH €CTECTBEHHBIMM HayKaMHu, XUMHUS cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYpBI, HEOOXOJUMBIM YCJIOBHEM YCHEUIHOTO Tpyaa Hu
XKHU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pellIeHHe TI00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKOM O€30MacHOCTH H
OXpaHbl 37J0POBbSI.

B cootBercTBMHM C OOmMMMH LENSIMH W TMPHHLIUIAMH CPEIHEro o0mero oOpa3oBaHHA
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi YPOBEHb U3YUECHUS) OPHEHTUPOBAHO
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NPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJATOTOBKY OOYyYaroMIMXCs, HEOOXOAMMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B KH3Hb COIMYMa,
NPOJIOJKEHUsI 00Pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocrapnsitomiuMu  nipeameTa  «XUMHs» SBISIOTCS 0a3oBble Kypchl — «OpraHudeckas
XUMUsD» U «O0IIas ¥ HeOpraHMYecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM 10 HEOPraHUYECKONW XUMHHU (C BKJIIOUEHHUEM
3HaHUI U3 0o0uIel XUMHM) U OpraHudeckoi XxuMuu. POpMHUpPOBaHUE JaHHOW CHUCTEMbI 3HAHHM
MpU W3Y4YEHHH MpeaMeTa o0ecleyuBaeT BO3MOXHOCTb PAacCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUIl XUMHH.

CtpykTypa coaepxanust KypcoB — «Opranudeckast xumusi» U «O011as u HeopraHudeckas
XUMHUsD» chopMUpOBaHa B MpOrpaMMe 10 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJAX0Ja K M3YYEHHUIO
yueOHOro Marepuaja M OOyCJIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHUEM 3HAHUM Ha
ONpEACHEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUH CTPOCHMSI OPraHMYECKHX COEIMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX IPEICTaBICHUH O CTPOEHUM BEIIECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBax HAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOAOB /0
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU MOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHs MEpPBOHAYAJIbHBIC
NpEeCTaBICHUs O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs B mpeaMeTe «XHMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3YUYECHHBIII Ha YPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsS TEOPETHUUECKUH MaTepuail u
(aKTOJIOTMUECKUE CBEJICHHS O BEIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOwias 1 HeopraHuyeckass XuMuUs» 00y4aroIIUMCs IPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HAYeHHUE NEePUOJUUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METOAOJIOTMYECKUX IO3ULU,
Iy0XXe TMOHSATh HUCTOPUYECKOE H3MEHEHUEe (YHKUMN 3TOro 3akoHa — OT obOoOmiaroieil 1o
OOBSICHAIOLICH U POTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaXKHEWMIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHNH, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nomonHsieTcs B kypcax 10 wm 11 KimaccoB »aieMeHTaMU  COJAEpXKaHUS, HWMEIOIIUMU
KyJIBTYPOJIOTMUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHHUIO
B3aMMOCBSA3M XMMHUU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B I[03HAaBaTEIbHOM U
NPaKTUYECKON NeATEIbHOCTU YEeIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBaKEHHsI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ NI MOMOJIHEHUs] 3HaHUM, pelleHus
MHTEIJIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENI0BATENbCKUX 3a4ad. B menoM coxepskanue
y4eOHOTOo TpeaMeTa « XUMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMupoOBaHHE Y
00yyaroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJISi MMOHMMaHUS (PUIocoPpCcKux HAeH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IyTEM 3KCIIEPUMEHTA
U pElIeHUs MNPOTHUBOPEUYUH MEXTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HaHME POJIM XMMUHU B PEIICHUM HKOJOTMUYECKUX MpoliieM, a Takxke mpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOIMI U MaTepUasoB.

B muane pewmeHus 3agay BOCHMTAHUS, Pa3BUTUS M COLHUAIM3ALUKM  O0Yy4aroIIUXCs
HOPUHATHIE MPOrpaMMON MO XUMHUHM MOAXOAbl K OINPEACIEHUIO0 COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaroT (OpMHUPOBAaHUE YHHBEPCAJIbHBIX YYEOHBIX NEHCTBUN, MMEIOLIMX
0a30BO€ 3HaUEHUE I PA3IUYHbIX BUJIOB JEATEIILHOCTH: pEeUIeHHs IpobiieM, IOUCKa, aHaau3a u
00paboTku uHpOpPMAIMU, HEOOXOMUMBIX JUII TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
UCCJIEIOBATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMHUHU.

B nmpaxTuke npenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOT'O 00I1ero o0pa3oBaHus, Tak U
Ha YpOBHE cpeaHero obmiero o0pa3oBaHUs, IpPU  ONPEJIEICHUHM  COJEp)KaTelbHON

3



XapaKTEPUCTUKUA LEJIeH HU3y4CHHUs IMpeIMeTa HaIpaBICHUEM IIEPBOCTEICHHOW 3HAYMMOCTH
TPaJIMUMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTHUUECKOW NEATEIBHOCTU YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHHMS TaKOW NOAXOA K
OIPENIETICHUIO LIETIEN U3YYEHUS IIPEAMETA SIBIISICTCS BIIOJIHE OIIPaBIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHHs TJIABHBIMH LEJSIMU HM3Y4YEHHs IpeaMeTa «XuMus» Ha
6a3oBoM ypoBHe (1011 ki1.) sABNsAIOTCA:

e (OpMUPOBAaHHME CHCTEMbl XHMHUYECKHX 3HAHMHA Kak BaXKHEWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIKOYEBbIE MOHATHSA,
(dyHIaMeHTalbHBIE 3aKOHBI M TEOPHUH XHMHUH, OCBOCHHME S3bIKa HAayKH, YCBOEHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIMHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
O03HAaKOMJICHHE C UCTOPUEU UX PA3BUTHS U CTAHOBJICHNUS,

e (GopMHpOBaHHE W Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX PEaKIMil, HeOOXOMUMBIX Ui MPUOOPETEHUS YMEHH OpPHEHTHPOBATHCS B
MUpE BEIECTB U XUMUUYECKUX SIBJIICHUN, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTUYECKOU U
IMOBCEAHEBHOM KU3HU,

® pa3BUTHE YMEHHA M CHOCOOOB [EATENbHOCTH, CBSA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJICHHEM TpaBWiI 0e3011acHOro
oOpallleHus ¢ BEIIeCTBAMHU.

Hapsny ¢ stum, coneprkaTenbHas XapakTepUCTHKa Leled U 3a7ad U3ydeHHs IpeaMmeTa B
nporpaMmMe Mo XMMHH YyTOYHEHa H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpeaHero oOmiero ooOpaszoBanusi. CeromHs B TNPENOJAaBaHUUM XUMHUHU B OOJbIIeH
CTEMEeHH OTHAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi OOyudeHus,
OPUEHTUPOBAHHONW Ha TOATOTOBKY BBIMYCKHHUKAa 0O0IIe00pa30BaTeIbHOW  OpraHU3alllH,
BJIQ/ICIONIEr0 He HA0OpOM 3HAHUMU, a (HYHKUMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMH aKTUBHOTO TMOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEATbHOM JKU3HU ISl PEIICHUS
MPAaKTHYECKUX 3a7au.

B cBa3u ¢ 3TMM npu M3yYEHHM MpeAMeTa «XUMUS» JIOMUHHUPYIOIIEe 3HAu€HHE
npUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:

ajganTauus OOyyaroUmMxcs K  yCIOBUSIM  JMHAMUYHO  Pa3BUBAIOILErocs  MHpa,
(hopMUpOBaHHE UWHTEIJICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO T'PAMOTHBIX PpEUIEHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX PUMEHEHHEM,;

¢opmupoBaHne y O0OydYalONIMXCSl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIHUI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3NIMYHBIX BUJOB JEATEIBHOCTH: PEIICHUs IPOOIeM,
MOMCKa, aHaM3a W 00paboTKM HWHPOpPMAIUH, HEOOXOAMMBIX IS TPUOOPETCHHS OIbBITa
NESATENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XHMMHUH, a TaKXkKe JUIsl OLCHKHU C
MO3HIINI HKOJIOTHUECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOJIHYIO CPEdy;

pa3BUTHE TO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHUS 10 XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbIE HH(POPMAIITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaliu3a y4eOHOM U Hay4YHO-TIOMyIApHONH HH(OpMALIUU XUMHUYECKOTO
COJIepKaHuUs;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOUINXCSA ACCOIUATUBHOTO M JIOTHUECKOTO MBIILICHUS,
HaOJIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOeKIEHHOCTH B TYMAaHHCTHUYECKOW HAINpaBIECHHOCTH
XUMHHM, €€ BaXHOW pOIM B  peIIeHWH TJI00albHBIX MpPOoOJeM  palloHaIbHOIO
IPUPOJIOTNIOIb30BAHUS, IOMOJIHEHUSI SHEPreTUYECKUX PECYPCOB M COXPAaHEHUS IMPHUPOJHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K MPHUPOJE M CBOEMY
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3A0POBBIO, @ TAKIKC HpI/IO6peTeHI/I$I OIlbITa MCIIOJIB30BAHUS IMMOJTYUYCHHBIX 3HAHUHU AJI IPUHSATHA
T'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHUYCCKUMU ABJIICHUAMMU.

B yuebGHOM muiaHe cpemHero oOIiiero oopazoBaHUs MPEAMET «XUMHUs» 0a30BOTO ypOBHS
BXOJUT B COCTAaB Hpe}IMeTHOI\/'I oOJactu ((ECTeCTBeHHO-Hay‘IHLIe MpEaAMCETEBD).

OO01ee 4MCIO YacoB, OTBEACHHBIX Ml M3yYEHUS XUMUU, Ha 0a30BOM YpOBHE CpPEIHETO
obmero oopazoBanus, coctaBisieT 68 dacoB: 11 kiacce — 68 vaca (2 gaca B HeZlemIO).

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMHUH

XUMHYECKUH 2JIeMEeHT. AToM. Sapo aroma, H30TOIBI. OJEKTPOHHAs 00OJIOYKa.
DHepreTHYecKue ypoBHH, IOypPOBHU. ATOMHBIC OpOHTaNH, S-, pP-, d- ameMeHThl. OcoOeHHOCTH
pacnpeneneHus 3JIeKTPOHOB MO OpOUTaIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJOB.
DneKTpoHHas: KOH(PUTYpAIHs AaTOMOB.

Ilepuonuueckuii 3akoH u Ilepuogmyeckass cucremMa XUMHYECKHUX djeMeHTOB /l.
N.MenneneeBa. CBs3p nepuoandeckoro 3akoHa M llepuonnyeckoil CHUCTEMBI XUMHYECKHX
sneMeHToB JI. M.MeHaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 rpynnam 1 nepuogam. 3HadeHue NepruoIUIECKOro 3aK0OHa B Pa3BUTHH HAYKH.

Crpoenue BemniecTBa. XHUMHYECKas CBA3b. BUIbl XUMUYECKOM CBSI3M (KOBaJIGHTHAs
HENoJsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHsl KOBaJEHTHON
XUMHUYECKON CBsi3U (OOMEHHBIA M TOHOPHO-aKLENTOPHBIN). BomopoaHas cBs3b. BalleHTHOCTS.
DNeKTpooTpruLAaTENbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMNBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHsIx cuctemax. VICTHHHBIE M KOJJIOMIHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanuss Heopranumdeckux coeauHeHuid. HomeHkmaTypa  HEOpPraHMYECKHX
BEIECTB. |'eHeThyeckasi CBsI3b HEOPraHWYECKUX BEIIECTB, NMPUHAMICKANIMX K PA3THUUYHBIM
KJIaCCaM.

Xumnueckas peakuusa. Krnaccuduranus XUMHUYECKHMX peakUii B HEOPraHUYECKOW H
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHs MACChl BELIECTB, 3aKOH COXPAaHEHHMsS U NPEBpALICHUS
SHEPTUH MPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT Pa3iM4yHBIX (hakTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIONIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun JlellaTense.

DnekTponauTnueckas aucconuanus. CunbHble U ciabble dMeKTponauThl. Cpema BOTHBIX
pacTBOPOB BEILIECTB: KHUCIas, HEUTpalibHas, IeJI0YHasl.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH.

OKCINEPUMEHTATBHBIC METOJIBI M3YYCHHUS BEIIECTB M WX NTPEBPAIICHHUHA: JEMOHCTPAIUS
tabmun «llepuonuyeckass cuctema xumudeckux snemeHToB [[. M.MenneneeBa», u3ydeHue
MozeNen KPUCTAJUIMYECKUX PELIETOK, HabI01eHue
U OMHCaHue JEMOHCTPALMOHHBIX U TA0OPATOPHBIX OMBITOB (Pa3yioKeHHEe MEePOKCHIa BOAOPOIa B
MPUCYTCTBUU  KaTalau3aTopa, ONpEIENIeHHE Cpelbl pacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCATHLHOTO MHIUKATOPA, PEAKI[M MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUIECKONH paboThI
«BnusiHre pa3znuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON pEaKIIMM».

PacuérHble 3a1auu.

Pacuétel mo ypaBHEHHSIM XUMUYECKUX PEAKIIUA, B TOM YHCIIE TEPMOXUMHUECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATHUS «MACCOBas 0JI BEILIECTBAY.

Heopranuyeckasi Xumus




Hewmerannel. [lonoxenne Hemerannos B [lepuoanueckon cucreMe XuMUUECKUX AJIEMEHTOB
. U.MenzaeneeBa M OCOOCHHOCTH CTpOEHHUs aToMOB. (DuU3MUECKHE CBONCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XWMHUYECKHE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, cephl, a3ora, (ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPKAIIUX KHCIOT, BOJOPOTHBIX
COCTMHCHHI ).

[IpumeHeHne BaKHENIINX HEMETAJUIOB U UX COETUHEHU.

Meramnsl. [lonoxenue metamioB B [leproandeckoil cuctemMe XUMUYECKUX 3JIE€MEHTOB /1.
N.MenneneeBa. OCOOEHHOCTH CTPOEHHs AJEKTPOHHBIX 000JI0UEK aToMOB MeTaioB. OOmue
¢usnueckue cpoiictBa MeTaioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYECKHM pAJ HaNpsLKEHUN
METAJIJIOB.

XYUMUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATpPHM, Kajuil, KajblUil, MarHuu,
AIIOMUHMM, IUHK, XPOM, XKEJI€30, MENIb) U UX COETUHEHHM.

O61ue crocoOb! MoTy4YeHHs! MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIILHBIE METOJbl M3YYEHUs BEIIECTB WM WX TPEBPAIICHUN: H3yYEHUE
KoJleKuun «MeTaisl U CIjiaBbl», OOpa3loB HEMETANIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3aga4, HaONIOJEHHME W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMozelicTBUE TUIPOKCHUIA AJTIOMUHHUS C PacTBOpaMHU KHUCIOT U IIEJI0Yell, KauyeCTBEHHbIE
peaxKuy Ha KaTHOHBI METAJJIOB).

Pacuérneble 3a1aun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce uiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) IIPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B obecrieueHur HKOJIOTMUECKOM, SJHEpPreTUYecKor U MUIEeBOH 0e30MacHOCTH,
pazButuu MeauuuHbl. [loHSTHE O HAyyHBIX METOAAX IIO3HAHUSA BEHIECTB W XHUMHUYECKHUX
peaKuni.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHLMIAX MPOMBIIUIEHHOTO MOJIYYEHHS
BAKHEMIIUX BEILECTB.

UYenoBek B MHUpE BEIIECTB M MAaTE€pUAlOB: BaXKHEWIIWE CTPOUTEIBHBIE MaTEpHalbI,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl U JJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMuYeCKHe U MUHEpaJIbHbIE y100peHUsI.

XuMHs U 3[0pOBbE YENIOBEKA: MpPaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuia 0€e30MacHOro WCITOJIB30BAHUS IIpenapaTroB OBITOBOM XUMHH
B [TIOBCETHEBHOMN KU3HU.

MeXnpeAMETHBIE CBSI3H.

Peanu3zanust MexXnpeaMEeTHBIX CBsI3el NpU M3YYeHHH OOIIeH U HEOPTaHUYECKOW XUMUHU B
11 xnacce oCylIECTBIISIETCS YEpe3 UCIIOJIb30BAHNUE KaK OOIMX €CTECTBEHHO-HAYUHbIX MOHSTHH,
TaK W MOHATHH, SABJISIFOUIMXCS CUCTEMHBIMH JJIsl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
LUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyUHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHs], aHATIH3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpPEHUE, ABIICHUE.

®dusnka: Marepus, dHEpPrus, Macca, aroM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HM30TOII,
pPaZvo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, (PU3NIECKHUE BEIMIMHBI U €AUHUIIBI NX U3MEPEHHS], CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTteMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHbBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIBL, OJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMu4IecKasi IPOMBIIUIEHHOCTb, METAJULYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX
MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  NPOU3BOACTBO,  NHUUIEBas  MPOMBILUIEHHOCTbD,
(apMarieBTHUECKasi ~ MPOMBIIUIEHHOCTh,  MPOW3BOJACTBO  KOCMETHYECKHX  IpenapaTos,
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IMPpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTcpuaioB, OJICKTPOHHAaA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHUH.

JJAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TNTPOTPAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOUTUMUCS
nporpaMM CpeaHero o0miero odpazoBaHus (JUYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOHM i pa3pabOTKU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOrpaMM CPeHEro 00IIero 00pa3oBaHUsI ABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B coOTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeaMeTa «XHMHUS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOIINE COCTABISAIOLINE:

OCO3HaHME OOYYAIOIIMMUCS POCCHMCKON TIpa)XTaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIACHUH JTMYHOCTH HAa OCHOBE KIIHOYEBBIX
IIEHHOCTEH ¥ UCTOPHUECKUX TPAIULIUN 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PYyKOBOJICTBOBAaTHCS B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHMS HKOJOTHUECKOW KYyJBTYphl M CHOCOOHOCTH CTaBUTh LEIU H
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHMS HpeaMeTa «XHUMMsD» JTOCTUTalOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENIbHOM JE€ATEIbHOCTH B COOTBETCTBUHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyYXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HJACAlaMU  POCCUHCKOTO
rpaXAaHCKOro o00IlecTBa, MPUHATHIMH B OOIIECTBE HOPMaMHM M NpaBUJIaMHU [OBEACHUS,
CHOCOOCTBYIOLIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00YUaIOIIUXCSI.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS IMpeaMeTa «XHUMUS» OTpaKaroT c(HOpPMUPOBAHHOCTD
ONbITa TIO3HABATEJIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4alouMxcs [0 pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1)rpa)aaHcKoro BOCIMTAHUS:

0CO3HaHMA 00YYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPaBOMNOPSAKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIUYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NIESTENBHOCTH MPH CO3/IaHUH yUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX
MIPH aHaJIN3€ Pa3InYHBIX BUIOB YUEOHOM AEATEeIbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY M HAyYHOMY HACJEIUI0 OTE€YEeCTBEHHOM
XUMUU;

yBaXEHMsI K TPOIECCY TBOpYECTBAa B OOJACTU TEOPUU U MPAKTHUUECKOTO NMPUMEHEHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHS] HAayKH €CThb PE3yJbTaT JUIMTENbHBIX HaOIIONEHUH,
KpPOMOT/IMBBIX 3KCIEPUMEHTAIbHBIX TOMCKOB, MOCTOSHHOTO TPY/1a YUEHBIX U MIPAKTUKOB;

MHTEpECa M II03HABaTEIbHBIX MOTHUBOB B IIOJIy4EHMH U IOCJIEIYIOLIEM aHAIM3€
uH(GOpPMAaIIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHONW XUMMUH;
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3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOTI'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyalldd, CBS3aHHBIE C XUMHUYECKUMHU  SIBIICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOpPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHMBATh CBOE NOBEACHUE M IOCTYIIKM CBOMX TOBApHILEH C IO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4)popmMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHMS LIEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOuo/ieHust MpaBui 0e30MacHOro oOpalleHHsl ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHMMAaHUS [IEHHOCTH TPaBWI HHAWBUIYATBHOTO M KOJJICKTUBHOTO 0€30IMacHOro
MOBEJICHUS B CUTYallUsAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJIEICTBUN W HEMPHUITHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS AalKOTOJs,
HapKOTUKOB, KypEHUs);

5)TpynoBOro BoCHUTAHMA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BAaTENbCKOW JIEATEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JNESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTHE€ B PELIICHHHM IPAaKTHUYECKHX 3aJa4 COLUAJIbHON
HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEepeca K MPaKTUYECKOMY HM3YUYEHUIO Mpodeccuil pa3Iu4yHOro poja, B TOM 4YMCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBa)XXEHUS K TPYAY, JIOIAM TPyJa U pe3yJibTaTaM TPYIOBOH AECATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBUIYaJIbHOM TpaeKkToOpuu 0Opa3oBaHus,
Oynyuei npodeccuu U peaau3alnuu cCOOCTBEHHBIX dU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6)3K0/10rH4eCKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU 11e71€CO00PAa3HOro OTHOIICHHUS K MPHUPOJIE, KaK UCTOUYHHUKY CYIIECTBOBAHMS
’KH3HHU Ha 3eMiIe;

MOHMMAaHHUS TI00aJIbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMATIBHOM CPEbI;

OCO3HaHHUs HEOOXOTUMOCTH UCTOIB30BaHUS JOCTIXKEHUNW XMUMHHU JUIS PEIICHUs BOIIPOCOB
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JACUCTBUM, MPUHOCAILIMX BPEd OKPYKAIOIIEH NPUPOAHOU cpene,
YMEHHMsI TPOTHO3UPOBATH HEOJIAroNpUsATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEeIIPUHUMAEMBbIX
JIEUCTBUI U NPEIOTBPAILATD HX;

HaJIU4Msl PA3BUTOIO 3KOJOTMYECKOTO MBIIIICHUS, JKOJOTHYECKOW KYJBTYPBI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
NI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMAJIHLHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTUBOCTOSTH UACOIOrHH XeMohoouu;

7)UeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUA CHENUPUKA XMMHUHU KaK HayKd, OCO3HaHUS €€ poiau B (POpMHUpPOBAHUU
pPalMOHAIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYyKaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHUS;

yOeXKAEHHOCTH B 0COOOW 3HAUMMOCTH XMMHU JJISi COBPEMEHHON LMBMUIU3AlMU: B €&
T'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM POJIM B CO3/1aHMU HOBOW 0asbl MaTepuaibHOU
KyJbTYpPbI, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOIMYECKON O€30MacHOCTH, B Pa3BUTUM MEIULIMHBI,
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00eCreyeHn! YCIOBHUI YCIIEIIHOTO TPy/Aa U 3KOJIOTMYECKH KOM(POPTHOM KU3HHU KaXKJIOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMaHHUs CYIIHOCTH METO/JOB MO3HAHUS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH MCIIOIB30BATh MMOJIy4a€MbIC 3HAHUA JIA
aHaM3a U OOBSCHEHUs SIBICHUN OKPYXKAIOIIETO0 MHpPa M MPOUCXOISIIIUX B HEM H3MEHEHUH,
YMCHUSA OCIaTh 000CHOBAHHEBIE 3aKIIOYEHN Ha OCHOBE Hay4YHBIX (baKTOB 1 UMCHOIIIUXCA JaHHBIX
C IEJBIO MOIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCITOJIb30BaTh XUMUYICCKUE 3HAHUS JIJISl PEIICHUS PoOIeM
B PEANbHBIX )KM3HEHHBIX CUTYAIIHSIX;

WHTEepeca K TO3HAHHUIO M HCCIIeI0BATEIBCKON e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CamMOOOpa30OBaHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH II0 XHMHUM B COOTBETCTBHH C JKHU3HEHHBLIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3IMuHBIX cdepax npodeccHoHATBHON
NESITEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaqMeTHbie pe3yibTaThl OCBOCHHS Y4YeOHOro mpeaMmera «XUMUS» Ha YpOBHE
CpeIHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JIs1 (DOPMUPOBAHHS MHPOBO33PEHHS OOYUYAIOMIUXCS MEKIUCIUTUIMHAPHBIC
(MexnpeaMeTHbIe) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUPA
U crienu(uKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SBJICHHUE, MPOIECC, CHCTeMa, Hay4YHbIA (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, UCCIIEIOBaHKE, HAOIIOICHHE, U3MEPEHHUE, IKCTICPUMEHT U IPyTHE);

YHUBEPCAJIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE,
perynsatuBHbIe), obecmeunBaronue (GopMupoBaHue (GYHKIMOHATBLHONM TPaMOTHOCTH |
COLMAJIBHOW KOMITETEHIIMH 00yYaroIInXCs;

CIOCOOHOCTh ~ OOYyYaromMXCS ~ HCIONB30BaTh  OCBOCHHBIC  MEXKIUCIMILTHHAPHEIC,
MHUPOBO33pDEHYECKHE 3HAHUS W YHUBEpCaJbHble yueOHble JIeHCTBUS B I0O3HABATEIbHOH H
COLMAJIbHOW MPAKTHUKE.

MertamnpeaMeTHble pe3yibTaThl OTPAXArOT OBJAJACHUE YHHUBEPCAIbHBIMU YUEOHBIMH
NI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU M PETYJIATUBHBIMH JICHCTBUSMHU.

OBnaneHne YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/l NMO3HABAaTCJIbHBIMHU IlBifICTBPlSlMPIZ

1) 6a3oBble JJOrMUecKue AeHcTBUSI:

CaMOCTOSITENIEHO  (pOpMYIMpOBaTH M aKTyalM3UpPOBAaTh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNATh 1LeNU JESITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTUXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUWA MPUEMBI JIOTMUYECKOTO MBIIIJIEHUS — BBIACIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBAaT6L KX B3aUMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KHaCCI/I(l)I/IKaHI/II/I BCIIIECTB 1 XUMHNYCCKUX peaKHHﬁ;

YCTaHABIIMBATh PUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY N3YyUaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXAeHUs (MHIYKTUBHbIE, JACIyKTUBHBIC, [0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSIX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHUSI,

NPUMEHATH B MpOIecce MO3HAHUS, UCTOIb3yeMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPe00pPa30BbIBATh MO/JIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJ) AJIEMEHTA,
XuMH4Yeckass (opMmyna, ypaBHEHHE XHMHUYECKON peakiuu — TMpU pPelIeHuH Yy4eOHBIX
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NIO3HABATEJIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHATH Ha3BAaHHbIE MOJEIBHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMBbIX BEIIECTB U XMMHUYECKUX PEaKIINM.

2) 0a30BbIe HcCIeI0BATEILCKHE TeHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUil;

dopMynMpoBaTh e M 33Ja4M  HCCIEJOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHHUS TUIIOTE3BI 110 MPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HaBBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEIEHUS YUYCHHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOIIOATh 32 XOJOM IIpoIlecca, CaMOCTOSTENLHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyJIupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHOM
pabore;

npruoOpeTaTh OMNBIT YYEHHYECKOM HCCIEeI0BaTEIbCKOW M MPOEKTHOM JIesSTeNbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOAOB pEeIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) padoTa ¢ unopmaumeii:

OPUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHUKAX HHGpopMalMKu (HAYUHO-IIOMYJIpHAsS
JauTepaTypa XHMHUYECKOrO COJAEp:KaHMs, CIpaBOYHble mocobus, pecypcbl MHTepHeta),
aHaTM3UpoOBaTh HMH(POPMAILMIO PA3IUYHBIX BHUJOB MU (OPM MpenCTaBIECHUs, KPUTHUYECKU
OLICHUBAThH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampoChl U HPUMEHATH pa3lIU4YHbIE METOJAbl NPH IMOUCKE M OTOOpe
uH(popMaly, HE0OX0IUMOI1 /7151 BBITIOJIHEHUS yUEOHBIX 3a/1a4 ONpeIeaEHHOIO TUIIA;

npruoOpeTaTh OIBIT UCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOpMY IpeicTaBieHUs UH(GOpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHbIM SI3BIK B KauecTBE CpeACTBAa Npu paboTe C XUMHUYECKOH
uHbopMalMel: MNPUMEHATh MEXIpeAMETHbIe ((u3NYecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OeBjaaenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU el CTBUSAMM:

3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYX/TaeMOW TEMBI B XOJIe THUaiora
W/WIH TUCKYCCHH, BBICKA3bIBATh UIeH, GOPMYIUPOBATH CBOU MPENIOKEHNUS OTHOCUTEIBHO
BBITIOJTHCHHMSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IPE3CHTAIMCH PE3YJIbTATOB MMO3HABATEIIBHOMN I TEILHOCTH, TTOTYYSHHBIX
CaMOCTOSITEIIEHO HITH COBMECTHO CO CBEPCTHUKAMH ITPH BBITTOJIHEHUU XUMUYIECKOTO
IKCIEPUMEHTA, MPAKTHUECKOW PabOThI IO UCCIICIOBAHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB,
peaym3anyu y4e0HOro MpoeKTa u (GOPMYITHPOBATH BBIBOBI
0 pe3yJibTaTaM MPOBEACHHBIX HCCIICOBAHUH IyTEM COTJIACOBAHUS TIO3UIIUH B X0O/IE
00CcyxaeHUsT 1 OOMEHa MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIBHBIMUA PETryJIITUBHBIMHA JeHCTBUSAMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEIbHYIO JIEATEIbHOCTD,
ompezenss e€ UeMu U 3a/add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npelaraeMblil aJifOPUTM JCHCTBUNA TIPU BBIMOJHEHUN yUE€OHBIX M MCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee A((HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YYETOM IMOJy4YeHHUs] HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHYECKUX PEAKIIUIX;

OCYIIECTBIISAITh CaMOKOHTPOIIb CBOEH JESITENbHOCTM Ha OCHOBE caMoOaHaiu3a |
CaMOOLIEHKH.
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MNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbie pe3ynbTaThl OCBOCHUA Kypca «OOmass u HeopraHudecKas XUMHSD)
OTPaXKaroT:

c()OPMUPOBAHHOCTh TMPEJICTABICHUIA: O XHUMHUYECKOW COCTaBISIONICH E€CTECTBEHHO-
HayYHOW KAapTUHBI MHUpPA, POJM XMMHH B TO3HAHWUU SBJICHUW TpUPOABI, B (HOPMHPOBAHUU
MBIIUICHUST U KYJIbTYphl JHYHOCTH, €€ (YyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOW st
pemieHusT TPaKTUYECKHX 3a/Jad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BJIAJICHUE CHCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
NOHATUS (XUMUYECKUH 3TIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIA OO0BEM, BaAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBsI3b (KOBaJCHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAS),
KpUCTAJUTMYECKasi  pemiéTka, TUIMBl XUMHYECKUX  PEaKIHi, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOIUTHYECKAsT IUCCOLMALNS, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMUYECKOW  pEeakIHH, XHUMHYECKO€ paBHOBECHE); TEOPUU H  3aKOHBI  (Teopus
JJIEKTPOJUTHYECKON Juccoumauuu, nepuoaudeckuii 3akoH JI. WM.MennaeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS YHEPTHUU MPU XUMHUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeKallMe B OCHOBE IMOHUMAHWA NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJIICHHH,
(bakTONOrMUECKHUEe CBEJICHUSI O CBOMCTBAX, COCTaBe, MONYYCHUH U OE30MacHOM HCIOJIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHUYCCKOM IESITEIBHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIC MPU3HAKU MOHATUHN, YCTaHABIMBATh
WX B3aUMOCBSI3b, WCIIOIB30BATh COOTBETCTBYIOIIME MOHSATHS TMPU ONMHUCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS
(¢opMyn BeHIECTB M ypaBHEHUW XHMHYECKUX pEaKUWH, CHCTEMaTHYECKYI) HOMEHKIATYpY
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIM Ta3, aMMUaK, raméHasi U3BECTh, HETall€Has W3BECTb, NMUTHEBAs COJA, IMUPHUT U
ApyTHe);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEISITh BAIEHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEMHEHUSAX PA3TMYHOTO COCTABa, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPO/JHAsA) B COCAUHEHMSIX, TUN KPUCTAIIUYECKONW PEMIETKH KOHKPETHOTO
BEIleCTBAa (aTOMHAas, MOJEKYJSpHas, MOHHAsA, METa/UIMuecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX BEIECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACCy/TpyIINe COeAUHEHUH (IPOCThIE BEIECTBA — METAUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHH  pPAaCKpbIBaTh CMBICI MepUoaWYecKkoro 3akoHa /.
N.MenneneeBa u JI€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PyHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJEKTPOHHOE CTPOEHHE AaTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 mepuonoB lleproguyeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB /l.
N.MenneneeBa, UCIONB3ysl TOHATHA «S-, p-, d-DJIEKTPOHHBIE OpPOHTAIM», «IHEPreTHYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHYECKHUX DJIEMEHTOB M HX
COCMHEHHUI 10 nepuojgaM M rpynmnam [lepronnueckoil CUCTEMbI XMMHUYECKUX 3JE€MEHTOB /l.
N .Menneneena;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTeprU30BaTh (OMHUCHIBATH) OOIINE XMMHUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKOU
CBSI3M MEXJy HEOPTraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUI;
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c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATH XMMUYECKHE PEAKLIMU MO PA3IUYHBIM
Mpu3HaKaM (YUCIIy U COCTaBy pEarupylomdx BeHIECTB, TEIIoBoMy d(dekTy peakuuw,
U3MEHEHHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YJacTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUIN COCTAaBJIATh YPABHEHMS PEaKUUil pa3InyHbIX TUIIOB, IOJHbBIE
U COKpallléHHbIE YPaBHEHUS PEaKIMH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, NMPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOIUTH PEAKIUH, IOITBEPKAAIONINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHMH PaCKphIBaTh CYHUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxIuii oCPeICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OallaHCca ITHX peakiuii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jlelllarense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUECKUE MPOLIECCHI, JISKAIINE B OCHOBE
IPOMBIIIIEHHOTO TOJIy4€HHUS CEpHOM KHUCIOThl, aMMHUaka, a Takke Cc(HopMHUpPOBAaHHOCTH
npezicTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMax XMMHUYECKOTrO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAUTH BBIYUCICHUS C HUCIOJb30BAHUEM TOHATHS
«MaccoBasi [0 BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUIH Ta30B MpPU XUMHYECKHX
peakIuax, Macchl BellecTBa MM 00bEMA Tra3oB MO0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMH BEILIECTB, TEIJIOBOrO 3(p¢eKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHMSI DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJIb30BAHUS XUMUYECKOW MOCYI0N U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJIHATH XMUMHUYECKMHA HSKCHEPUMEHT
(paznokeHre MepoKcHJa BOAOpPOJAa B MPHUCYTCTBUU KaTalau3aTopa, OIpeNeJeHHE Cpeibl
pPacTBOPOB BELIECTB C NMOMOIIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUd Ha
cyibdar-, kKapOoHaT- U XJOPUI-AHUOHBI, HA KaTHUOH aMMOHMS, pEIIeHUE HKCIEPUMEHTATbHbIX
3amady o Temam «Mertamisl» U «Hemertannel») B COOTBETCTBHHMC NpaBWJIaMU TEXHUKU
0€30IacCHOCTH MpH 0OpallleHNH C BELIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM, NPEICTABIIAThH
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyITHUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AHAIU3HPOBATh XUMHUYECKYIO0 HH(OpMAIHIO,
MONTy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICcTBa MAacCOBOM KOMMYyHHKanuu, VHTepHET u
APYTHX);

c(OpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWJIa HKOJOTMYECKH Ie1ecoo0pa3Horo
NOBEJICHUS B OBITY W TPYJOBOH JEATENPHOCTH B LEISIX COXPAHEHHS CBOETO 3JI0POBBS U
OKpPY’KaloIllel MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OpraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMasi cMbIcH mokasatens [1/1K, moscHATh Ha mpuMepax CIocoObI
YMEHBIIEHUS U MIPEAOTBPALIEHUS UX BPEIHOIO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIsl 00YyYaroIIMXCsl C OTPaHMYEHHBIMM BO3MOXKHOCTSIMU 370POBbSI: YMEHHE NPUMEHSTh
3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBICHUI;

JUISL CIIENBIX M CJIA0OBUIALINX 00YyYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PENIbE(PHO-TOUEUHYIO
cuctemy obo3nauenuii JI.bpaiins ns 3anucu XuMudeckux Gopmyoi.

TEMATHYECKOE IINTAHUPOBAHHUE
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KosmuecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (undgposbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHU
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U bubnuorexa [JOK
1.1 [Tepuonnueckas 4 1 https://myschool.edu.ru/
CUCTEMa XUMHYECKHX
anemenToB /l. U.
Menaeneena
CrpoeHue BemecTsa. bubnmnoreka [JOK
1.2 Mmuoroobpasue 17 1 https://myschool.edu.ru/
BEIIICCTB
X UMIECKe bubmuorexa [JOK
1.3 23 1 2 https://myschool.edu.ru/
peakuuu
Hroro no pazgeny 44
Pasnen 2. Heoprannyeckass XuMus
bubmuoreka [JOK
2.1 Mertanibl 4 https://myschool.edu.ru/
bubmmorexa [JOK
2.2 Hewmeranmns 9 https://myschool.edu.ru/
CBs3b
HEOPTaHUYECKUX H bubmorexa TIOK
2.3 p 9 1 https://myschool.edu.ru/
OpPTaHUYECKUX
BEIIICCTB
Hroro no pazgeny 22
Pa3znen 3. Xumus v :Ku3Hb
bubmuoreka [JOK
3.1 XuUMHS ¥ )KU3Hb 2 https://myschool.edu.ru/
Uroro mo pazneny 2
OBIIEE KOJIMYECTBO 63 4 3

YACOB 110 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.KajgengapHo-TeMaTH4YecKOe IJIAHMPOBAHHME

KosandyecTBO 4acos

Ne K n Mara JJIeKTPOHHbIE N (poBbIe
/m Tema ypoka Bcero ONTPOJILHbBIC PARTICCKHE | isyuenns | o6pazoparennmbie pecypeni
n padoThI padoThI y P pecyp

[ToBTOpHBIN HHCTPYKTaXK
10 TeXHUKE 0€30MacHOCTH. Bu6morexa [IOK

1. | OcHOBHBIE CBENIEHHS O 1 05.09 https://myschool.edu.ru/
CTPOEHHUH aToMa.
XHUMHUYECKUH IIEMEHT.
DIIEKTPOHHOE CTPOEHUE Bu6morexa [IOK

2. | @TOMa. JMeKTPOHHAs 1 07.09 https://myschool.edu.ru/
KOH(uUrypamus
OneKTpoHHas bu6mmorexa [IOK

3. | koHpUTyparHs 1 12.09 https://myschool.edu.ru/
OneKTpoHHas bu6mmoreka [IOK

4. | xoH(uUryparms atoma 1 14.09 https://myschool.edu.ru/
Ilepuoanueckuii 3aKOH U Bu6muorexa [JOK

5. | [leproanieckas cucrema 1 19.09 https://myschool.edu.ru/
XUMHUYECKHX IJIEMEHTOB
3aKOHOMEPHOCTH bubmmorexa [JOK

6. | ”3BMEHEHUE CBOMCTB U UX 1 21.09 https://myschool.edu.ru/
CO€JIMHEHUH 10 TpynnaMm 1
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

nepuojaM. 3HaYCHUE
MEePUOIUYECKOT0 3aKOHA

BxoaHasi KOHTpPOJIbHAS

7.| pabora Ne 1 26.09
PaGora Hag ommOkamu.
CrtpoeHue BemiecTsa u 3

8. | xuMuueckas cBs3b, €€ 28.09 http://www.hij.ru.
BUJIBL.

9. | IoHHast XUMHYECKas CBA3b. 03.10 http://www.hij.ru.
KoBasienTHas cBsi3b. Bub

10| koBaneHTHOI! CBSI3M. 05.10 http://www.hij.ru.
CBoiicTBa KOBaJIEHTHOM

11} cpsazm. 10.10 http://www.hij.ru.
Merammueckas

12| xumMuueckas CBS3b 12.10 http://www.hij.ru.
Bonopoanas xumuueckas

13| cBasw 17.10 http://www hij.ru.
O000111eHME 10 TEME THIIBI

14| xumuueckoii cBs3u. 19.10 http://www.hij.ru.
BanenTtHocTb.
DIEeKTPOOTPLUATETHLHOCTb.

15| CterneHb OKUCIICHHS. 24.10 http://www.hij.ru.

BemecTBa MOJIEKyIIpHOTO
U HEMOJIEKYJISIPHOTO
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CTPOCHHUSI.

16

ITomumepsl. ITnacTmaccsl.
Bosokna

26.10

http://www.hij.ru.

17

JlucnepcHbIe CUCTEMBI.

07.11

http://www.hij.ru.

18

MaccoBas BeliecTBa 10
BEILIECTBA B pacTBOPE.

09.11

http://www.hij.ru.

19

Pemenune 3anau

14.11

http://www.drofa-ventana.ru

20

[ToBTOpEHKE TEMBI
«XUMHU4ecKas CBS3b.
ITonumepsi»

16.11

http://www.drofa-ventana.ru

21

KonTpoasnas padora Ne 2
no reme «Ctpoenue
BelleCTBA

21.11

22

Pabora Hag ommoOKkamu.
Knaccudukanus
XMMHYECKUX PEAKIUI B
HEOPraHUYECKOU.

23.11

http://www.drofa-ventana.ru

23

Knaccudukanus
XUMHUUYECKUX PEAKIIUI B
OPTraHUYEeCKOW XUMHH.

28.11

http://www.drofa-ventana.ru

24

3aK0H COXpaHEHUsI MaCChl
BEIIECTB; 3aKOH
COXpaHEHUs U
NpeBpaIleHIs SHEPTHH TTPU
XUMHUYCCKUX PCAKINAX

30.11

http://www.drofa-ventana.ru

16
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Tennooit 3 dexr.
TepMmoxumuueckue
peakiuu.

25

Pemenue 3amau Ha
TETIIOBOM 3P deKT.

05.12

http://www.drofa-ventana.ru

26

CKOpOCTh XMMUYECKOM
peaxIuu.

07.12

http://1september.ru.

27

@dakTopsl, BAUSAIOIINE HA
CKOpPOCTb XUMHYECKOU
peakiuu.

12.12

http://1september.ru.

28

Pemenue 3agay. 1
MOJTyro/ine

14.12

http://1september.ru.

29

OO0paTUMOCTh XUMHUYECKHUX
peakuuii. XMUMHUYECKOE
pPaBHOBECHE U €T0
CMeEILICHHE

19.12

http://1september.ru.

30

IIpakTnyeckas padora Ne
1. «Bausinue pa3iuvHbIX
(akTopoB Ha cKOpPOCTH
XHMHUYECKOH peakunm»

21.12

31

YPok — yIpakHEeHHE Ha
XUMHYECKOE PABHOBECHE.

26.12

32

[TpoBepounas paboTa 1o
TeMe « XUMHAYECKHE
peaKIum)

28.12

http://1september.ru.
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33

DIIEKTPOIUTUYECKAS
nucconuanud. Iloadarue o
BOZIOPOJHOM I10KAa3aTele
(pH) pactBopa. Peakiuun
HMOHHOTO OOMEHa.

09.01

http://1september.ru.

34

I'mpponns HeopraHu4ecKux
COEeIUHEHUN

11.01

http://1september.ru.

35

I'mnponns opraHu4eCcKux
COCIMHEHUN

16.01

http://1september.ru.

36

Ypoxk-yrnpaxHeHue Ha
TUIPOIIN3

18.01

http://1september.ru.

37

OKHUCIIUTENRHO -
BOCCTAHOBUTEJIBHBIE
peaKIuu

23.01

http://1september.ru.

38

OKHUCIIUTENRHO -
BOCCTAHOBUTEIHHBIE
peaKiuu

25.01

www.periodictable.ru.

39

DIIEKTPOJIN3 PACIIABOB U
pacTBOpOB

30.01

www.periodictable.ru.

40

DNEeKTPOIN3 PaCTBOPOB

01.02

www.periodictable.ru.

41

IIpakTHueckoe NpUMEHEHHE
AIIEKTPOJIN3A.

06.02

42

IIpakTHyeckas padora
No2 «Xummuueckne

08.02

18
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peakuum»

43

[ToBTOpEHKE TEMBI
«XUMUYECKHUE PEAKIINH

13.02

44

KontposbHnas padora Ne 3
«XuMHYeCKHe peaKkum»

15.02

45

Pabora Hajg ommoOkamu.
Mertamsl. ITonoxenune B
IICXD u ocobeHHOCTH
CTPOEHUS aTOMOB.
du3nyecKkue CBOMCTBA.

20.02

www.periodictable.ru.

46

XHUMHUYECKHE CBOMCTBA
METaJUIOB(HATPUH, KaJIui,
KaJIbIIMil, MarHuii,
ATIOMHUHHN) U UX
COC/IMHCHUH.

22.02

www.periodictable.ru.

47

XUMHYECKUE CBOUCTBA
METAJJIOB XpoMa, MEJU U
UX COEIUHEHUH.

27.02

www.periodictable.ru.

48

XUMHAYECKHE CBOMCTBA
METAJIJIOB I[IMHKA U JKejae3a
U UX COCIUHEHUHN.

29.02

www.periodictable.ru.

49

Hewmerasuiel. [Tonoxeunue B
IICXD u ocobenHOCTH
CTPOCHUS aTOMOB.

05.03

www.periodictable.ru.

50

dusnyeckue cBolicTBa
HEMETAJIOB. AJTOTPOIIHS

07.03

http://schoolbase.ru/articles/items/ximiy
a
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(cepa, dhocdop, kucmopon u
yriieponu)

XnUMHUYecKre CBONCTBA

http://schoolbase.ru/articles/items/ximiy

51| ranorenos, cepsl. 12.03 .

AHMIECKIC CBOHCTBA http://schoolbase.ru/articles/items/ximiy
52| azora, pochopa 14.03 .

XHUMHUYECKUE CBOMCTBA
53| Yriepoaa, KpeMHuUs 1 X 19.03 http://schoolbase.ru/articles/items/ximiy

COCIUHEHUM. a

Hpmmerenie HEMETAIOB 1 http://schoolbase.ru/articles/items/ximiy
54| MX COeMHEHHH. 21.03 .

Obobmerue no Teme http://schoolbase.ru/articles/items/ximiy
55| «HemeTtamibn 02.04 .

3auer «Metanen u http://schoolbase.ru/articles/items/ximiy
56| «HemeTtasmib» 04.04 .

Heopraseckue http://schoolbase.ru/articles/items/ximiy
57| opraHM4ecKHe KUCIOTHL. 09.04 .

Heoprasmeckue u http://schoolbase.ru/articles/items/ximiy
58| opraHM4ecKue OCHOBAHMSI. 11.04 .

Heopranudeckue n
5o| OpraHMYECKUEe 16.04 http://schoolbase.ru/articles/items/ximiy

amM(OTepHbIE OCHOBAHUS a
60| Comu. 18.04 http://schoolbase.ru/articles/items/ximiy

a
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Comn

61 23.04
IIpakTHyeckas padora
62 Ne3 «BemecTBa U Ux 25 04
CBOIiCTBa»
IlopropeHue TeMEl http://schoolbase.ru/articles/items/ximiy
63| «BemiecTBa 1 UX CBOICTBAY 02.05 a
64 Pentenue 3amau 07.05
KonTposbsHnas pabora Ne
65 4 «]%elIICCTBa H UX 14.05
CBOMCTBA»
Pabora Hag ommoOkamMu
XUMHYECKAS TEXHOJIOTHA.
66| [Ipon3BoaCTBO aMMHUaKa u 16.05
METaHOoIa
XuUMHYECKast TPAMOTHOCTh
67| KaK koMmoHeHT obeit 21.05 http://schoolbase.ru/articles/items/ximiy
KyJbTYPBI YeJIOBEKa ' a
6| PELIEHUE 3AIAY 23.05
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JIMCT KOppeKuH KajleHIaPHO-TEMATHYECKOT0 NJIAHNPOBAHUS

Ne | IIpeamer Yuurennb Kaacce Cnoco0 [dara, Tema ypoka KounuectBo | KosinuecTtBo
KOppeKIuun 4acoB MO 4acoB
padoueit IUVIaHy 32 | (PaKTHYeCKH
NMPOrpamMMbl roa: 3a 101 C
y4éToM
KOpPpeKIuM:
XAMUSA JL.b. JIutoBUueHKO 11

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYEHUKA
Xumus [Nabpuensu, O.C. .I'. Octpoymos, C.A. CnagkoB «Xumus» 11 (6a30BsIif) , u3-Ba Mocka «IIpocsemienue» 2019r.

METOIUYECKHUE MATEPHAJIBI UISA YUUTEJIA

22




e Tabpuensu O.C. Xumus. 11 xnacc. Yraybnennsiii yposens: yueonuk /O.C. I'abpuensu, U.I'. Octpoymos, C. 1O. ITonomapes— M.: JIpoda,
2014.
e 3agauyn Mo XUMHHU U criocoOs! ux pemenus. 10-11 knacest / 'abpuensa O.C., Pemeros I1.B., OctpoymoB U.I.—M: [Ipocda, 2015.
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