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[TOSACHUTEJIbHAS 3AIIMCKA

Pa6ouast mporpamMmma cpeiHero o6iiero o6pasoBaHuso Xumun (6a3oBblii YPOBEHb) COCTaB/IeHa Ha OCHOBe PepepasbHOrosakona ot 29.12.2012
Ne 273-03 «06 ob6pasoBanum B Poccuiickori ®Depeparmn», TpeboBaHMii K pesyjabTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTeIbHOM IPOrpaMMbl
cpenHero obiiero oo6pasoBanus, MpeacTaBaeHHbIX B DemepayibHOM rocy1apCTBEHHOM 0O6pa30BaTe/IbHOM CTaHapTe CPeaHero obIiero oopa3oBaHus
(TTpukaz Muno6puaykmu Poccum ot 17 05 2012 Ne 413 «O6 yrBepskaeHnn heaepajbHOro rocyqapCTBEHHOI0 06pasoBaTeIbHOTO CTAHaPTa CPeIHEro
obiiero obpasoBaHusI»), ¢ yuétom «KoHuenuuyu mnpenogaBaHus yueOHOro rnpeamvera «XumMusi» B 0Opa3oBaTeNbHBIX OpraHm3anmsx Poccuiickon
®depneparun, peaan3yIOIIMX OCHOBHbIE 00IIe0O6pa3oBaTe/ibHbie TporpaMmMbl» ((yTB pemrenveMm Kosternn MunnpocBemenust Poccun, mpoTokosn ot

03.12.2019 Ne TTK-4BH) 1 OCHOBHBIX ITOJIOKeHUM ] IpyMepHON MTpOorpamMmMbl BOCITUTAHUS (HpMMepHaH MporpaMma BocrnuTanus (0Jo6peHa peleHnemMm
benmepasbHOrO yUeOGHO-METOIMYECKOTO 00beAVHEHNS TI0 001IeMy 06pasoBaHuio, mpoTokos ot 02.06.2020 Ne 2/20).

Pabouast mporpaMma OpMEHTMPOBAaHA Ha peajn3alyio B IeHTpe oOpa3oBaHMs €CTECTBEHHOHAYYHOM M TEXHOJIOTMUYECKONM HaIpaBJIEHHOCTEN
«Touka pocra», cosmanHoro Ha 6asze MBOVY «COIIl Nell c. 3o/oToe» C 1eibio pa3BUTHS Y OOYYAIOIINXCSI €CTECTBEHHOHAYYHOM, MaTeMaTUYeCKO,
MH(POPMAIMOHHOM T'PaMOTHOCTM, (DOPMUPOBAHMS KPUTUUECKOTO UM KPEeaTUBHOI'O MBIIIUIEHNSI, COBEPILIEHCTBOBAHMSI HAaBbIKOB €CTECTBEHHOHAYYHOM U
TEeXHOJIOTMYECKO}M HaIpaBJICHHOCTM, a TaKXXe IJIs1 IPaKTUMYEeCKOM OTpabOTKM yuyeGHOro Marepuasa Mo yueGHbIM IpenmeraMm «®Dusmkar, « Xumus»,
«bunonorusg, «TexHonorus».

Ha 6Gase unentpa «Touka pocrta» obecreuMBaeTcs peanausalys 00Opa3s0OBaTe/JbHbIX IIPOrpPaMM €CTEeCTBEHHOHAYYHOM U TeXHOJIOTMYECKOM
HaIpaBJIeHHOCTE, pPa3spabOTaHHbIX B COOTBETCTBMM C TpeOOBaHMSIMM 3aKOHOAATEIbCTBA B cdepe 0OpasoBaHMSI M C YUETOM pPEKOMEHIAIuin
®denepaabHOTO Oleparopa yueGHOro mpeamMera «Xumusi». O6pasoBaresibHasi IporpaMma IMO3BOJIIET MHTETPMPOBaATh peajns3yeMble 31eCh MOAXObI,
CTPYKTYPY ¥ cofepskaHue Ipyu opraHusanyuy obyueHus xumun B 8-9 kjaccax, BLICTPOEHHOM Ha 6ase Jil060ro M3 AOCTYIIHBIX y4eOHO-MEeTOIMUECKUX
komiiekcoB (YMK). Ucnonb3oBanue obopymoBaHus meHTpa «Touka pocTa» MO3BOJISIET CO3aTh YCIOBMS:

® IJIS pacCIIMpeHNs COIepsKaHMs IIIKOJIbHOTO XMMMUUECKOTO 0Opa30BaHyis;

® IS TOBBILLIEHNSI [IO3HABATEIbHOM aKTUBHOCTY OOYYAIOILMXCS B €CTeCTBEHHOHAaYYHOM 06/1aCTH;

® I pa3sBUTHMS JIMYHOCTY pebeHKa B Ipoliecce 06yUueHus: XMMIUM, ero CIIoCOOHOCTel, (GOpMUPOBaHMS U YIOBJIETBOPEHNS COILIMATbHO 3HAUMMbIX
MHTEPEeCOB U MOTPeOHOCTEI;

e i pabOThI C OMAPEHHBIMM LIKOJbHMKAMM, OPraHU3alMi UX PasBUTHS B pa3IMUHbIX 00JIaCTIX 06pa3oBaTe/bHOM, TBOPUECKON IeSTeTbHOCTM.

[Tpumensis umudpoBbie abopaTopuM Ha YpOKaxX XMMUM, yUallliecss CMOTYT BBIMOJHUTb MHOXECTBO J1JaOOpaTOPHBIX pabOT M SKCIIEPUMEHTOB IO
IIPOrpaMmMe OCHOBHOJ IIIKOJIBI.



OIIMCAHVE MATEPUAJIBHO-TEXHUYECKOM BA3bl IIEHTPA «TOYKA POCTA», WCIIOJIB3YEMOI'O [JId PEAJIM3ALIVIN
OBPA3OBATEJIbHBIX TTPOT'PAMM B PAMKAX ITPETIOJABAHUSA XM
ITu¢posas (komnsromepuas) nabopamopusa (1IJI), mporpamMmHO-anmapaTHbI KOMILJIEKC, MAATUYMKOBAsi CUCTEMA — KOMIUIEKT Y4eOHOro
060pyIOBaHMsI, BKIIOUAIOIINI M3MEPUTENIbHBIN OJIOK, MHTep(deric KOTOPOTo MO3BOJISIET 00eCIeunBaTh CBSI3b C MEPCOHATbHBIM KOMITBIOTEPOM, ¥ HaOOP
JIaTUYMKOB, PETUCTPUPYIOIINX 3HAUEHMST Pa3/IMUHbIX (HDU3UUECKUX BEJIMUMH.
Mynbmuodamuuxk - — yCTPOICTBO JJIs1 U3MepeHust U 06pabOTKM AaHHBIX:
e Jlamuuk 3nekmponpo8odHocmu NpeIHa3HAYEH )i U3MepPEeHMS YAEIbHOM 3JIeKTPOIIPOBOAHOCTHM SKUIKOCTEN, B TOM UMCJIe ¥ BOAHBIX PACTBOPOB
BelllecTB. [IpyMeHsIeTCs TPy U3yUYeHUM TEOPUM JIEKTPOIUTUUECKON AVCCOIMALINY, XapaKTEPUCTUK BOTHBIX PACTBOPOB
e Jlamuux pH mpenHasHaueH IJid M3MepeHMs BOOOPOJHOro IMokasartesnsi (pH) BOOHBIX PAacTBOPOB B pasIMUHBIX MCCIEIOBAHMSIX OOBEKTOB
OKPY>KaIoIIeN Cpejibl.
o Jlamuux memnepamypel NaamMuHO06sbLil — TIPOCTON M HALEXKHBIN AATUMK, ITPeIHA3HAUeH /1)1 U3MepeHNs: TEMITePaTypbl B BOJHBIX PacTBOpax U B
rasoBbIX cpenax. Vimeer pasimuHblii quanasod usMepenuii ot -30 go +120 °C. TexHuueckme XapaKTepPUCTUKY JAaTUMKA YKa3aHbl B MHCTPYKLM
10 9KCILTyaTalyn.
e Jlamuuxk memnepamypsl mepmonapHsiii IpefHasHayeH 1 usMepeHus temmeparyp ot -100 go 900 °C. McmonbsyeTcss mpy BbIIOJIHEHUM
paboT, CBSI3aHHBIX C M3MepEHMEM TEMITEPATyp IJIAMEHM, TIJIaBJIEHNS U Pa3jIO’KeHMsI BEIeCTB.

OBIIAS XAPAKTEPUCTUKA YUYEBHOTI'O ITPEIMETA «XWUMUWS»

Xummnyeckoe obpas3oBaHiue, MOJydyaeMOe BBIITYCKHUMKAMM CPEeIHEN IIKOJIbI, SIBJISIETCS HEOThEMJIEMON YacCTbio X 006pa3oBaHHOCTY OHO CITYKUT
3aBepIIAIOIIMM 3TAllOM peaau3aly Ha COOTBETCTBYIOIIEM eMy 6a30BOM YPOBHE KJTIOUEBBIX IIEHHOCTEN, TPUCYIINX IIEIOCTHOM CUCTEME XUMMUYECKOTO
06pasoBaHMsI. DTU LIEHHOCTM KacalOTCS TMO3HAHMSI 3aKOHOB MPUPOAbI, (GOPMUPOBAHMSI MMUPOBO33PEHMSI M OOIIEN KYJbTYpPbl YeJIOBEKa, a TaKKe
9KOJIOTMYECKM OOOCHOBAHHOTO OTHOIIIEHMS K CBOEMY 3[IOPOBbIO M TIPUPOIHON cpene. Peanmsyercs Xxummueckoe oOpa3oBaHMe yYaIlMXCs CpemgHen
IIIKOJIbI CPECTBaMM y4eGHOro mpeaMera «XUMUS», COAepyKaHue UM MOCTPOEHMEe KOTOPOTO OIpe/e/ieHbl B IMPOrpaMMe C YUETOM CIenUpUKY HAyKu
XUMWUU, €€ 3HAUeHUSI B MO3HAHMY TIPUPOIbI ¥ B MaTepUaIbHOM KM3HM OOIIECTBA, a TAKXKE C YUETOM OOIIUX IIeJiel U IPUHIIAIIOB, XapaKTepU3YIOIIMX
COBpPEMEHHOE COCTOSIHME CUCTEMbI cpefHero obiiero obpasoBanmsi B Poccuiickoit @enepanvm Tak, Hampumep, mpyu (GOPMUPOBAHUM COAEPSKAHMUS
npeaMeTa « XMMUSI» YUTEHbI CIeAYIoIIMe MOJOXKeHUs O crieniMduke M 3HaueHUM HayKuU XUMUN:

®  XMMMS, KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBbIX HayK, UIrpaeT 0cCOOYI0 poJib B COBPEMEHHOV LVMBUIM3ALMM, B CO3MaHMM HOBOM 06asbl
MaTepuaabHOM KyabTypbl. OHa BHOCUT CBOV BKJIaA B (OpMUpOBaHME PAIMOHAJBHOTO HAYYHOTO MBIIIEHMS, B CO3ZaHME IeJIOCTHOTO
TpeaCcTaBJIeHns: 06 OKPY’KaloIeM MMpe KaK O eIMHCTBE IPMPOIbl U 4YeIoBeKa, KOTopoe (GOpMUPYeTCs B XUMMMM Ha OCHOBE TOHMMAHMS
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BeIIIeCTBEHHOT'O COCTaBa OKPY’)KAIOIIero Mupa, OCO3HAHMSI B3aMMOCBSI3M MeEKOY CTpPOeHMeM BelLleCTB, X CBOWCTBaMM M BO3MOKHBIMU
obsacTsiMM MpUMeHeHMs;

® TeCHO B3aMMOJENCTBYS C APYIMMM eCTeCTBEHHbIMM HayKaMM, XMMUSI CTaja HeOTheMJIEMOJ YacCTbl0 MUPOBOM KYJbTYpPbl, HEOOXOOVMbIM
YCJIOBMEM YCIIEHIHOTO TPYyJa M XKU3HM KaskAoro wieHa obilectBa. CoBpeMeHHass XMMMsI KaK HayKa CO3MJaTesbHas, KaK HayKa BBICOKUX
TEXHOJIOTMI1 HalIpaBJieHa Ha pellleHle T7100aIbHbIX TPO6JIeM YCTOMYMBOTO Pa3BUTHS UeJIOBEUeCTBA — ChIPbEBOM, SHEPreTM4ecKou, MUILEeBO,
9KOJIOTMYECKON 6e30IacHOCTUY OXPaHbI 310POBbSL.

B cootBerctBun c¢ obmmmu tensvu 1 npunmymnamu COO copepskanme mpenmvera «Xumust» (10—11 kaccel, 6a30BbIi YPOBEHb M3yUEHNS)
OPMEHTMPOBAaHO TIPEMMYIIECTBEHHO Ha OOIEKYJbTYPHYIO IMOATOTOBKY OOYYaIOIIMXCS, HEOOXOOMMYIO MM [Ji BbIPAOOTKM MMPOBO33PEHUECKUX
OPMEHTMPOB, YCIIEIIHOTO BK/IIOYEHUSI B XM3Hb COLMYyMa, MPOAOJIKeHMsT 00pa3oBaHMSI B Pa3IMUHBIX OOJIACTSIX, HE CBSI3aHHBIX HEMOCPENCTBEHHO C
XUMMEN.

CocTaBisiommu rpeaMera « XUMusi» SIBJISTIOTCs 6a30Bbie Kypcbl — «Opraumueckast Xxumust» 1 «OO6Iast M HeOpraHMYeckast XMMUs», OCHOBHBIM
KOMITOHEHTOM COJIepsKaHUsSI KOTOPBIX SIBJISIOTCSI OCHOBBI 6a30BOi HAyKM: CUCTeMa 3HAHUI 110 HEOPraHMUYeCKOM XuMuy (C BKJIIOUEHMEeM 3HaHW U3
obuiert xumMuyu) ¥ opraHndeckom xumuu. DopMupoBaHMe [aHHOM CUCTEMbl 3HAHUI TP U3y4YeHMM mpeaMeTra obecreuynBaeT BO3MOSKHOCTD
paccMOTpeHMsT BCero MHOroo6pasusi BellleCTB Ha OCHOBE OOILMX ITOHSITHU, 3aKOHOB U TEOPUI XUMMUMN.

CrpykTypa comepskanusi KypcoB — «Opranmdeckas xumus» u «OOIIasi 1 HeopraHmyeckas XumMusi» chOpMUpOBaHA B MpPOTrpaMMe Ha OCHOBE
CUCTEMHOTO TMOAXOZAa K M3yYeHUIO yuyeOHOro martepuasa M OOYyCJIOBJeHAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTMEM 3HAHUM HA OMpeeS€HHBIX
TeopeTUUeCKNX YPOBHSIX. Tak, B Kypce OpraHMyecKoM XMMMM BeIlleCTBa PacCMaTPUBAIOTCS Ha YPOBHE KJIACCMYECKON TeOpUM CTPOEHMS OPTraHNIeCKUX
COeIMHEeHM, a Takke Ha YPOBHE CTEPEOXMMMUYECKMX U 3JeKTPOHHBIX IpeACTaBJIeHU O CTpoeHMu BellecTB. CBemeHUs] 06 M3ydyaeMbIXx B Kypce
BellleCTBAX JIalOTCSl B Pa3BUTUM — OT YTJIEBOAOPOMOB IO CJIOXKHBIX OMOJIOrMYECKM aKTUBHBIX COeAVHeHNUI. B Kypce opraHn4eckoi XMMum moaydaroT
pasBuTue chopmMupoBaHHbIe B OCHOBHOM IIIKOJIe IepBOHAYaIbHbIe MPEICTaBIeHNS] O XMMUUYECKON CBSI3U, KiIacCU(DUKAIMOHHBIX IPU3HAKAX BeEILeCTB,
3aBMCUMOCTY CBOJCTB BeILeCTB OT UX CTPOEHMS],0 XUMUIECKOW peaklun

[Ton HOBBIM yTJIOM 3peHus B npeameTe « XumMusi» 6a30BOro ypPOBHS PACCMAaTPMUBAETCSl M3yUeHHbIM B OCHOBHOM IIKOJIe TeOpeTUUeCKUi MaTepuat
u GbakToJIOTMUeCKe CBeleHMsI O BelecTBax M XMMMUeCKOM peaklmu. Tak, B 4YaCTHOCTH, B Kypce «OOIiasi ¥ HeopraHuuyeckasi XMMMS» y4alllMMCs
MIPEeIOCTAaBJISIETCSI BO3MOSKHOCTb OCO3HATh 3HAUEHMeE MepUOANYECKOro 3aKOHA C OOIIeTeOPeTUYECKMUX Y METOJOIOTMYECKUX TTO3UIINIA, TJTyOyKe MMOHSITh
MCTOpUUECKOe M3MeHeHMe QYHKIMI 3TOTO 3aKOHa — OT OOO0OIIAIOIIEN 10 OOBSICHSIONIEN M TTPOTHO3MPYIOIIEN.

Envnast cucrema 3HaHUM O BayKHEMIIIMX BEIIECTBAX, MX COCTaBe, CTPOEHNM, CBOMCTBAX M NMPUMEHEHNN, & TAKKe O XMMUUYECKUX DPeaKIsIx, UX
CYIIIHOCTY ¥ 3aKOHOMEPHOCTSIX ITpOTeKaHus JomnosHsieTcss B kKypcax 10 u 11 kiaccoB ajieMeHTamMu COAep KaHMSsI, MMEIOIMMMU KYJIbTYPOJIOTMYECK U U
NPUKJIAJHOI XapakTep. DT 3HaHUSI CIIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3Y XMMUM C IPYTUMU HAyKaMy, PAaCKPhIBAIOT €€ POJIb B TO3HABATEILHON U

4



MPAKTUYECKOM [eATEeIbHOCTY YeJIOBeKa, CIOCOOCTBYIOT BOCIMTAHMIO YBa)KEHMSI K IIPOLIECCY TBOPYECTBA B 0OJIACTM TEOPUM U TMPAKTUUECKUX
MPWIOXKEHUIN XVMUM, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMUYHOCTHO 3HAUMMBIX MpoOJeMax, CBSI3aHHBIX C XUMME,
KPUTUUYECKY OCMBICIMBATh MHGOPMAIMIO M TPUMEHSITh €€ [JId TOTNOJHEHMS 3HaHMIA, pelleHUs WHTEUIEKTYaJbHbIX M 3KCIIePUMEHTAIbHbIX
MCCJIeIOBATEIbCKMUX 3a/1a4u. B 11esioM comepskaHue yueOHOro npeaMera « XMMUsSI» TaHHOTO YPOBHSI M3y4YeHMSI OPMEHTMPOBAHO Ha (popMupoBaHue y
YUalmMxcsi MMPOBO33PEHYECKOM OCHOBBI [IJIs1 TMOHMMaHMs GUIOCOMCKUX MAeN, TaKMX KaK: MaTepuaJbHOe eOVHCTBO HEOPraHWYecKoro u
OPraHNYeCcKoro Myupa, 00yCJIOBJIEHHOCTb CBOVICTB BEILIECTB X COCTaBOM UM CTPOEHMEM, TTO3HABAEMOCTb IMPUPOAHBIX SIBJIEHUI ITyTEM SKCIIEPUMMEHTa U
peleHust TPOTUBOPEYNI MEKITY HOBBIMM (haKTaMM U TEOPETUYECKUMU ITPEeANOChIIKAMM, OCO3HAHME POJIU XMMUY B PEIIeHUN IKOJOTUYECKUX ITPobIIeM,
a Takke mpob6sieM cHepeskeHNsT SHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3[IaHMsI HOBBIX TEXHOJIOTMI ¥ MaTepuasoB.

B nyaHe perieHns 3aa4 BOCIIUTAHMSI, Pa3BUTHS Y COLMAIM3AIMM OOYYAIOIIMXCS IIPUHSIThIE TPOTPAMMOI TTOJIXOIbI K ONPeIe/IEHNIO COlepsKaHms
M TOCTPOEHMS TMpeaMeTa MpeayCMaTpuBalOT (HOpPMUpPOBaHME Yy YYaIIMXCS YHUBEPCATbHBIX YUYEOHBIX AEMCTBUM, MMEIOIMX 6a30Boe 3HAUeHUe MJIs
PasIMYHBIX BUIOB [EATENbHOCTU: pelleHus MpobsieM, MOucKa, aHamu3a u ob6paboTku MHpOpMaimu, HEeOOXOOMMbIX AJIS IMPUOOPETEeHUs] OIbITa
MPaKTUYECKON U UCCIIeIOBATEIbCKOM eSITeTbHOCTH, 3aHMMAIOIIEel BaYKHOE MECTO B IMTO3HAHUM XUMUM.

HEJIN 1 3BAJAYN YUEBHOTI'O IMPEAMETA « XMW »

B mpakTuke mpemopaBaHuS XMMMM KaK B OCHOBHOM, TaK M B CpeOHEN IIIKOJie, IIpU OINpeNeeHUM CONEeP>KaTe/IbHOM XapaKTepUCTUKU Iiesiei
U3yUYeHMUsl TpeaMeTa HallpaBJIeHMeM IIepBOCTEIeHHONM 3HAUMMOCTM TPaAMIMOHHO IPU3HAETCS (OPMMUPOBAHME OCHOB XMMMUUECKON HayKM Kak
006J1aCTM COBPEMEHHOTO eCTeCTBO3HAHMSI, IMPAKTUUECKOM [IesTeJIbHOCTM uYejloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOV KyabTypbl. C
METOIMUYECKOI TOUKY 3PEHMSI TaKOM ITOAXO K ONpeNeIeHUIO 1ejieli U3yYeHusI IIpeIMeTa SIBJIIeTCS BIIOJIHE OIpaBIaHHbIM

CoriacHO TaHHOM TOYKE 3peHMsI IJIaBHbIMM LIEJIIMU U3YUeHUs IpeaMeTa « XUMUsSI» B CpeIHel IIKojie Ha 6a30BOM YPOBHE SIBJISTFOTCS:

e (opMupoBaHMe CHUCTEMbl XMMMUUYECKMUX 3HAHMI KaK BasKHEMIIIel COCTaBJISIOLIEN eCTeCTBeHHO-HAayYHOM KapTUHbI MMUpa, B OCHOBE KOTOPOM
JIeKaT KJIIOUeBble IMOHATHS, (yHIaMeHTaJbHble 3aKOHBI UM TEOpUM XUMMM, OCBOEHME SI3bIKa HayKM, YCBOEHME U TOHMMAaHMe CYIIHOCTU
JOCTYIHBIX 0000IIEHMIT MMPOBO33PEHUECKOI'0 XapaKTepa, 03HaKOMJIEHME C UCTOPUEN UX Pa3sBUTUS M CTAHOBJIEHMS;

e (QopMupoBaHMe U pasBUTHUE TPENCTABJIEHMIA O HAyYHbIX MeTOJaX IO3HAHUSI BEIeCTB M XUMMUUYECKUX peakluil, HeOOXOMVMBIX [IJis
MpUOOpeTEHNUS] YMEHUII OPMEHTUPOBATHCSI B MUPE BEIIECTB M XUMUUECKUX SIBJIEHMM, MMEIOIIMX MECTO B NPUPOMAE, B MPAKTUUECKOM U
MMOBCEIHEBHOM KU3HMU;

® pas3BUTHE YMEHUII U CIIOCOOOB IeSITeJIbHOCTU, CBSI3AHHBIX C HAOJIOMEHNEM UM OOBSCHEHMEM XMMMWYECKOTO SKCIIEpMMEHTa, COOJIIoIeHNeM
MpaBuJ1 6€30I1acHOro OOpallleHNs C BelleCTBaMu

Hapsgy c¢ stum copepskaresbHas XapaKTEpPUCTMKA Lejeld M 3afad M3ydeHusl IpeaMeTa B IporpaMme YTOYHEHa UM CKOPPEKTHMPOBaHAa B



COOTBETCTBUM C HOBBIMMU ITPMOPUTETAMM B CUCTEME o61uero cpeagHero o6pa3013aH1/151. CeI‘O,ELHFI B IIperiogaBaHu XMMHUN B GOJIbIIIe CTeIIeHU OT,Z[aéTCH

npearnovyTeHmne HpaKTVI‘JECKOﬁ KOMIIOHEHTE COoaep>KaHud O6y‘-IEHI/IH, OpMEHTMpOBaHHOﬁ Ha IIOATOTOBKY BbIITYCKHMKA IIIKOJIbI, BJIaOCIOIIEro HEe

Ha60pOM 3HaHI/II‘/JI, d CI)YHKHMOHHHLHOﬁ I'paMOTHOCTbIO, TO €CTb crnocobamu u YMEHMSIMU aKTUBHOTI'O IIOJTyUE€HUS 3HAHUI U INpMMeEeHeHsT X B

peasibHOM SKM3HU JJIs pellleHus] MPaKTU4eckux 3amad. B 3Toit cBsi3u mpu mM3ydeHuM npeamera « XUMMUS» OJOMUHUPYIOIlee 3HaueHue MpuoOpeTaroT

TaKue nejan M 3agauy, Kak:

aganTranysi o6yJarommXxcs K YCJIOBUSIM IMHAMMUYHO Pa3sBUBAIOIIErocs Mupa, (GopMupoBaHue MHTE/UIEKTYaJIbHO Pa3BUTONM JIMUHOCTU, TOTOBOM
K CaMoOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY IIPUHSITAIO T'PAMOTHBIX PpEIIeHUM B KOHKPETHBIX J>XM3HEHHBIX CUTYaIusX,
CBSI3aHHBIX C BEILECTBAMMU U UXIIPUMEHEHUEM;

dbopMupoBaHme y 06YyUyalOIIMXCS K/IIOUEBbIX HaBBIKOB (KJ/IIOUEBbIX KOMIIETEHIVIA), UMEIOIIMX YHMBEpCAJIbHOE 3HAaueHMe IJIs1 PasIM4YHbIX
BUIOB [eSTeJIbHOCTH: pellleHus IMpobjeM, IIOMCKa, aHaam3a U o0paboTkyu MHOOpMAlMM, HEOOXOOMMBIX [JISI IPMOOPETEeHMS OIIbITa
JeaTe/IbHOCTM, KOTOpas 3aHMMaeT Ba)KHOE€ MeCTO B IMO3HAaHMM XMMMM, a TakKKe OJI OLEHKM C IO3ULMI 3KOJIOTMYECKO) 6e30macHOCTU
XapaKTepa BJMSHMS BEIEeCTB ¥ XMMUUYECKUX ITPOIIECCOB HAa OPraHM3M YeJIOBeKa U MIPUPOIHYIO Cpeny;

pasBUTHE II03HABATE/IbHbIX MHTEPECOB, MHTEJJIEKTYaJIbHBIX M TBOPUYECKMX CIIOCOOHOCTEN OOYYalOIIMXCS: CIOCOOHOCTM CaMOCTOSITE€/TbHO
MpuobpeTaTh HOBbIE 3HAHMS IO XUMMUU B COOTBETCTBUM CKM3HEHHBIMM ITOTPEOHOCTSIMM, MUCIIO/Ib30BaTh COBPEMEHHbIe MH(OpPMalLVOHHbIE
TEXHOJIOTUM [IJISI IOVMCKA M aHA/I3a YYEeOHOM ¥ HayYHO-TIOMYJISPHOV MHGOPMAIMM XMMUYECKOTO COIepsKaHusI;

dbopMmupoBaHme ¥  pasBuUTME Yy OOYYAIOIIMXCS  aCCOLMATUBHOIO M JIOTMYECKOIO MbIIIUIeHNsI, HabJI0aTeIbHOCTY, COOPaHHOCTH,
aKKypaTHOCTU, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTM, IIPU TIJIAHUPOBAHUY U TTPOBEIEHUM XMMMUUECKOTO SKCITIEPUMEHTA;

BOCIIUTAHME Y OOYUaIoIIMXCS YOEXKIEHHOCTM B I'YMAHMCTUYECKONM HAIpPaB/JI€HHOCTM XMMMUM, €€ Ba)KHOM POJIM B pelleHuy IJIOGaJbHbIX
Mpo6JIeM palOHaIbHOIO IIPUPOIOII0/Ib30BaHMSsI, TOMOTHEHNS SHEPTETUUYECKMX PeCYPCOB M COXPaHEHMs IIPUPOIHOIO PaBHOBECHS; OCO3HAHMS
HEeOOXOIMMOCTY GepeskKHOr0 OTHOILIEHMSI K IIPUMpOJe M CBOEMY 3[0pOBbIO, a TakKXKe MHPUOOpeTEeHMS OIbITa MCIIOJIb30BaHMS ITOJTYUYEHHbBIX
3HAHUIA JIJIST IPUHSITUS TPAMOTHBIX PEIIeHUI B CUTYaISIX, CBSI3aHHBIX C XMMMUYECKMMMU SIBJIEHUSIMUA.

MECTO YUEBHOI'O ITPEIMETA «XUMUWSI» B YYUEBHOM ITVTAHE

B cucreme cpemHero ob6iiero obpasoBaHus «XMMus», M3ydaemasi Ha 6a30BOM YpOBHe, INMpU3HAHA OOSI3aTEbHBIM YUEOHBIM IPEIMETOM,

BXOOAIIMM B COCTaB HpeHMeTHOIZ obnactu «EcrecTBeHHbIE HayKN. Y4yeOHBIM IIJIAHOM Ha €€ n3ydyeHne OoTBeaeHO 68 y‘IE6HbIX Yacos, I1O 1 4yacy B

HegeJr B 10 m 11 xiaccax COOTBETCTBEHHO. B TemaTmueckom IIJIaHMPOBAaHMM YKa3dH pe3epB yqe6Horo BpeMeHH, KOTOPpO€ PEeKOMEHOYETCA OJIsd

peamm3anm aBTOPCKMUX ITIOOXOA0B I1IO MCIIOJIb3OBAHUIO p33H006pa3HbIX (l)OpM OopraHmusanuun yqe6Horo Iponecca.



[TNTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHMS YYEBHOI'O ITPEAMETA «XVMUWSI»
®I'OC ycraHaBmBaeT TpeGOBaHMSI K pe3yJsibTaTaM OCBOEHMSI OOYYarolIMMMCS IPOTpaMM CpemHero oOIero o6pa3oBaHMs (JIMYHOCTHBIM,
MeTaIrpeAMETHbIM U TIpeIMeTHbIM). HayuyHO-MeToauuecKo OCHOBOWM [Ji Pa3paboOTKM IJIAHMPYEMbIX pPe3YyJIbTAaTOB OCBOEHMS MPOrpamMM CpPeqHEro

06111ero 06pa3’oBaHMs SIBJISIETCSI CUCTEMHO-AeITeIbHOCTHBIN MTOAXO,.

Jluunocmuole pe3yjibmameol
B coorBercTBUM C CUCTEMHO-OEATE/IbHOCTHBIM ITOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX PE3YJIbTATOB OCBOEHMA IIpeaMeETa «Xumunsi» Ha YpPOBHE

CcpemHero o0I1ero 06pa3oBaHys BbIIEIEHbI CJIETYIONIE COCTABIISIOIINE:

OCO3HaHME OOYYAIOIIMMMUCS POCCUIICKOM TPaKAAHCKOM WMIOEHTUYHOCTM — TOTOBHOCTM K CaMOpPasBUTUIO, CAMOCTOSITEJIbHOCTU U
CaMOoOIIpeeIeHNIO;

HaJIMuMe MOTUBAIMM K OOYUYEeHMIO;

1LIeJIeHalpaBJIeHHOe Pa3sBUTME BHYTPEHHUX YOEXKIEHMI JIMUHOCTM Ha OCHOBE KJIIOUEBBIX LIEHHOCTEN UM MCTOPUUYECKUX Tpamuiuii 6a30Boii
HayKU XUMUK;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOIIMXCS PYKOBOACTBOBATHCSI B CBOEM eATEJbHOCTU II€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM,
MIPUCYILIMMM 1[€JIOCTHOM CUCTEME XMMMUYECKOro 0Opa3oBaHMS;

HaJIMuMe MPaBOCO3HAHMS SKOJOTMYECKOM KYJIbTYPbI ¥ CITOCOOHOCTY CTaBUTD 1€/ Y CTPOUTD KM3HEHHbBIE TIJIaHbI

JInuyHOCTHBIE pe3yIbTaTbl OCBOEHMS IIpeamMeTa «XyMmst» OJOCTUT'alOTCA B €JMIHCTBE y‘-I@6HOI‘/JI U BOCIIUTATEbHOM JesaTeJIbHOCTU OpI‘aHI/ISaHI/II/I B

COOTBETCTBUM C T'YMaHUCTUYECKMMHM, COLMOKYJIbTYPHbBIMHM, OYXOBHO-HPABCTBEHHbBIMM ILEHHOCTSIMU U WMAealaMU pOCCMf;ICKOI‘O IrpaXgaHCKOTI'o
O6LU,€CTB<':1, IIPUHATBIMU B O6LU,€CTB€ HOpMaMM ¥ IIpaBUJIaMIM IIOBE€IEHMNA, CHOCO6CTBy}OLLH/IMI/I nponeccaMm CaMOIIO3HaHMs, CaMOPAa3BUTUA U

HPAaBCTBEHHOI'O CTAHOBJIEHUA JIMYHOCTU o6yqa}oumxc51.
JIuHOCTHBIE pe3yJjibTaTbl OCBOE€HUS IIpeaMeTa «XUMUSI» OTpa’>karoT C(bOpMI/IpOBaHHOCTb OIIbITA IIO3HABaTEeJbHOM U HpaKTM‘IeCKOIZ

AesaTeJIbHOCTU o6yqa}oumxc;1 I10 peain3alm IIPUHSTBIX B O6I.L[€CTB€ ].[EHHOCTGIZ, B TOM 4lCJIe B 4YaCTU.

1. I'paxkgaHCKOT'O BOCHUTAHMS:

OCO3HaHMiA O6y‘{aIOLLU/IMI/IC$I CBOMX KOHCTUTYLUMOHHBIX ITpaB U O6H33HHOCT€I‘/)I, YBa)Ke€HMS K 3aKOHY U IIPABOIIOPSIOKY,

npeancraBJIeHMa O COLMa/IbHbIX HOpMaXx U IpaBuUJIaX MEXJIMYHOCTHbBIX OTHOILIEHUI B KOJIJIEKTHUBE,

TOTOBHOCTM K COBMECTHOM TBOPHECKOIZ OesaTeJIbHOCTU IIPpU CO3OaHUN YIIE6HI)IX IIPOEKTOB, pelIeHUNn YIIE6HI)IX " II03HaBaTeJIbHbIX 3a[ad4,
BBITIOJITHEHUNM XVMMUNUYECKUX 3KCIIEPUMEHTOB,

CIIOCOOHOCTHM ITOHMMATh U IIpUMHMMAaTb MOTMBbLI, HaMepeHMd, JIOTUKY M apryMEeHTbl OPYIUX IIPU aHaJIM3€ PaA3JIMUYHBbIX BUOOB y‘-IE6HO]7[

nesITeJIbHOCTU,



2. HanI/IOTI/ILIECKOI‘O BOCIIUTAHUSI:

LIEHHOCTHOI'O OTHOILIEHNS K UCTOPUMUYECKOMY M HAYUHOMY HaC/IeANIO OTe‘{eCTBeHHOﬁ XVMUNU;

YBa)K€HHS K ITPOLIeCCY TBOPUYECTBA B O6J'[8.CTI/I TE€OPUN U IIPAKTUYECKOr'O IIPpMMEHEHMA XMIUN, OCO3HaHMA TOr0, YTO JOCTVMIXKEHMS HaYKU €CTb
pe3ybTaT OJINTE/IbHBIX H8.6.T[IO,IL€HI/II7[, KPOIIOTJIMBBIX 3KCIIEPUMMEHTA/IbHBIX ITOMCKOB, IIOCTOSAHHOI'O Tpyaa yqéHbIX " MPaKTUKOB,

MHTepeca ¥ IMO3HABaTeJIbHbIX MOTMBOB B IOJYUYEHUM U MOCJIEIYIOIIEM aHa/IM3e MHGOPMALNUM O MePeoBbIX MOCTIKEHUSIX COBPEMEHHOM
OTEUEeCTBEHHOM XVMMUU;

3. IyxOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

HpPaBCTBEHHOI'O CO3HAaHMSI, 3TUYECKOIO IIOBEOEHMNSI,

CIIOCOOHOCTU OLI€EHMBATb CUTyalliM, CBA3dHHbIE€ C XMMMUECKMMMU SBJICHUSAMMU, M IIPMHMMATb OCO3HAHHbIC peEIlIeHMd, OPUMEHTHUPYSICb Ha
MOpaJIbHO-HPAaBCTBEHHbIE€ HOPMbI U IEHHOCTU,

FTOTOBHOCTHM OLI€HMBATb CBOE rmoBeneHe M IOCTYIIKM CBOUX TOBapI/I]_L[eﬁ C HOBMLIMI;I HPaBCTBE€HHbBIX I IIPpaBOBbIX HOPM UM OCO3HaHMe
l'IOC]Ie,ELCTBI/II‘/JI 3TUX IIOCTYIIKOB;

4. ®opMMpOBaHMS KYJIbTYPbI 3[[0POBbSI:

MIOHMMAaHMsI LIEHHOCTEeNM 3J0pPOBOro ¥ 6e30MacHOro o6pasa >KM3HM; HEOOXOOMMOCTM OTBETCTBEHHOIO OTHOILEHMS K COGCTBEHHOMY
(bU3MYECKOMY U IICUXMUYECKOMY 3I0POBbIO;

cobuTIoeHMsI TIpaBMJT 6e30ITacHOTO OOpAIlleHNsT C BEIeCTBAMM B OBITY, MTOBCEIHEBHOM KU3HM U B TPYIOBOM IeATEIbHOCTMU;

MOHMMAaHMS IEHHOCTY MPaBWI MHIAMBUIYAJTbHOTO U KOJIJIEKTMBHOIO 6€30I1aCHOTO IMOBENEHMUSI B CUTYAIUSIX, YIPOXKAIOIIMX 3I0POBBIO U
SKU3HU JIIOJIEN; OCO3HAHMS TIOCJIEICTBUIA M HEIIPUSITUSI BPEOHBIX IPUBbIYEK (YIIOTPEOIEHNST aJTKOT0JIsl, HAPKOTUKOB, KYPEHMSI);

5. TpynoBoro BOCIMUTaHMS:

KOMMYHMKATUBHOM KOMIIETEHTHOCTU B YUeOHO-MCCIe0BATE/IbCKOM IeSITETbHOCTM, OOIIECTBEHHO ITOJIE3HOM, TBOPUYECKO U APYTUX BUAAX
JesTeIbHOCTH;

YCTaHOBKM Ha aKTMBHOE yUYacTye B pellieHuy MTPaKTUYECKMX 3a[1a4 COLMAIbHONM HAIllpaBJIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);
MHTEpEeca K MPaKTUUEeCKOMY M3YyUeHMIO ITpodeccuit pa3iMnyHOropoaa, B TOM UMcjie Ha OCHOBE MTPUMEHEHMs PeIMEeTHBIX 3HaHUI 10 XUMUN;
yBaskeHMs K TPYY, JIOISM TpYZa 1 pe3yibTaTaM TPYI0BOM IeaTeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBUIYAJIbHOM TpaeKTopuu oOpasoBaHusi, Oyayiiein mpodeccum M peanmsaluyi COOCTBEHHBIX
SKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMMUM, MHTEPECOB U MOTPEOHOCTEN OOIIeCTBa;

6. DKOJIOr'MUEeCKOro BOCIIUTAHUA:

9KOJIOTMYECKN uenecoo6p33Horo OTHOLIEHMA K IIpupoae, KaKk MCTOYHIMKY CYIIeCTBOBaHMA >XKM3HM Ha 3€MJ'Ie;



IIOHMMaHUS rno6aanoro XapakKTepa JSKOJIOIrm4YeCKmx npo6neM, B/IMSIHMS SKOHOMMYECKMX IIPOLEeCCOB Ha COCTOsSHHME HpMpO,ILHOI‘/)[ u
COLIMAJILHOM Cpe[ibl;

OCO3HaHUA H€O6XO,I[I/IMOCTI/I MUCIIOJIb30BaHUS ,ILOCTI/I)KQHI/II?I XUMUN OJI PellIeHNMsT BOIIPOCOB PALMOHAJIbBHOI'O IIPMPOOOIIO0JIb30BaHMI,
aKTVBHOI'O HEINpUATUS JIECTBUM, MPUHOCIIIMX BpeHd OKPYsKalo- Ieli MPUPOIHOM cpele, YMEHMs IPOTrHO3MPOBAThb HeOJIarompusiTHbIE
9KOJIOTMYECKMEe MOC/IeICTBUS MPeANPUHMMaeMbIX JEMCTBUM U TIpeIoTBpalliaTh uX;

HaJIMuMsl PasBUTOrO SKOJIOTMYECKOTO MBbIIIJIEHMS, SKOJOTMYECKOM KYJIbTYpPbl, OIbITA IESTeIbHOCTM SKOJIOTMUYECKOV HAarpaBjeHHOCTH,
YMEHMSI PYKOBOJCTBOBaThbCSI MMM B ITO3HABaTe/JIbHOM, KOMMYHMKATMBHOM ¥ COLMAJIbHOM IMPAaKTUKE, CIIOCOOHOCTM M YMEHMSI aKTUBHO
MIPOTUBOCTOSITh UIEOJIOIUU XeMODOOUINA.

7. LleHHOCTY Hay4YHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTM MUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PasBUTHSI HAYKM M OOLIECTBEHHOV MPaKTUKMY;
MOHMMAaHMST CITeIUGUKM XUMUM KaK HAyKy, OCO3HaHMsS €€ poy B (GOPMUPOBAHUM PAlMOHAIIBHOTO HAYYHOTO MBIIUIEHNS, CO3MaHUU
1[eJIOCTHOTO TpEeACTaBIeHUsI 06 OKpYyKaloleM MMpe KakKo eIMHCTBE MPUPOABI U YeJIOBEKa, B MO3HAHMY MPUPOTHBIX 3aKOHOMEPHOCTEN U
pellieHny Mpo6JieM COXpaHeHMsI IIPUPOTHOTO PaBHOBECHS;

YOEKIEHHOCTM B 0COO0 3HAUMMOCTY XUMUM JIJISI COBPEMEHHOM IIMBUIM3AVN: B €€ T'YMaHUCTUYECKOM HAIIPaBJI€HHOCTM Y BasKHOWM POJIU B
CO3IaHMM HOBOM 6asbl MaTePUAIbHOM KYJIbTYDbI, PELIeHMM TI00aTbHbIX MPOGJEM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — ChIPbEBOM,
SHEPreTUUYECKOM, MUIIEBOM M 3IKOJIOTMUECKOV Oe301acHOCTM, B PasBUTUM MeOMIVMHbBI, OOeclieueHuM YCIOBUM YCIEIIHOrO Tpyaa u
9KOJIOTMYECKM KOM(POPTHOM KU3HU KasKJOTOuUIeHa OOIIeCTBa;

€CTeCTBEHHO-HAayYHOM T'PAMOTHOCTM: TIOHMMAHMSI CYIITHOCTM METOJIOB TO3HAHMS, MCIIO/Ib3YEMBIX B €CTECTBEHHbIX HayKax, CIMIOCOOHOCTHU
MICITOJIb30BATh TOJyYaeMble 3HAHUS [JIT aHaIM3a M OOBSICHEHMS SIBJIEHMI OKPYKAIOIIEro MUpa M MPOUCXOASIINX B HEM M3MEHEHU,;
yMeHUSI [ejlaTh OOOCHOBAHHbIE 3aK/IIOUEHMST Ha OCHOBE HAYUYHBbIX (PAKTOB M MMEIOUIMXCS HAHHBIX C IIeJIbIO TOJIYYEeHUS] HOCTOBEPHBIX
BbIBOJIOB;

CIIOCOGHOCTY CAaMOCTOSITETbHO MCIIOJIb30BATh XMMMUUECKYe 3HAaHMSI IS pellieHNs Mpo6JieM B peabHbIX SKM3HEHHBIX CUTYAIUSIX;

MHTepeca K MO3HAHMIO U MCCJIeNOBATEIbCKOM [eATeTbHOCTH;

TOTOBHOCTY ¥ CIIOCOOHOCTM K HeIlpepbIBHOMY OOpa3oBaHMIO ¥ caMOOOpa30BaHMIO, K aKTMBHOMY TTOJTYUYE€HMIO HOBBIX 3HAHMI 110 XUMUU B
COOTBETCTBUM C KM3HEHHBIMM MOTPEOHOCTSIMIU;

MHTepeca K 0COOEHHOCTSIM TPYyAa B pas3/iMUHbIX chepax MmpodhecCuoHaIbHON IesITeTbHOCTHU.

MemanpedmemHbie pe3yibmameol

MeranpenmeTHble pe3yabTaTbl OCBOEHMSI y4eOHOTO TmpeamMeTa « XUMMUSI» Ha YPOBHE CpelHero oOIero o6pa3oBaHusl BKIIOYAIOT: 3HAUMMbIE
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711 (popMMUpPOBaHMS MMPOBO33PEHMST 0OYUAIOIIMXCI MEKIUCIUIUIMHAPHbIE (MEeXKIIpeaMeTHbIe) OOIleHayYHbIe MOHSTHMS, OTpaykalollye LeJIOCTHOCTh
Hay4YHOM KapTMHbI MMpa U CIIel(UKY METOOB MMO3HAHMSI, MCIIOJb3YEeMbIX B €CTECTBEHHbBIX HayKax (Marepys, BEILIeCTBO, SHEPTUS, SIBJIeHMe, IPOoIIecc,
cucTeMa, HayuyHbIM (aKT, MPUHIMII, TUIIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH, Teopus, MCCaedoBaHKe, HaOJoIeHue, M3MepeHMe, SKCIePUMMEHT U Ap);
YHUBepCcajbHble yueOHbIe NeicTBUS (ITO3HaBaTe/IbHble, KOMMYHMKATVUBHbBIE, PETYJIATUBHbIE), obecreunBaoIme hopMupoBa- Hue GyHKIMOHATbHON
rPAMOTHOCTM ¥ COLMAJIbHOM KOMITETEHIIMM OOYYAIOIIMXCSI; CIIOCOOHOCTb OOYYaIOIIMXCS MCIIOAb30BaTh OCBOEHHBbIE MEXIUCIUIUIMHAPHbIE,
MMPOBO33pEHYECKIe 3HAaHMS Y YHUBEPCAIbHBIE YUEOHbIE IeVICTBMS B [TO3HABATEIbHOM M COLMATbHOMITPAKTHKE.
MertarnpeaMeTHbie pe3yIbTaThl OTPAsKAIOT OBJIAZeHIe YHUBEPCATbHBIMM YUEOHBIMY [TO3HABATE/IbHBIMY, KOMMYHVKATUBHBIMM Y PETYJIITUBHBIMU
IeNCTBUSIMMN.
OBJtajieHne YHMBEPCAIbHBIMM YUeOHbIMY ITO3HABATE/IbHBIMU JI€ICTBUSIMIA:
1. Ba3oBbIMM JIOTMYECKUMMU TECTBUSIMIA:
®  CaMOCTOSTENbHO (GOPMYIMPOBATD U aKTyaIM3MPOBaTh MPOHIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
e ompenensaTb €M [eSTeIbHOCTM, 3aJaBasl IMapamMeTpbl M KPUTEPUM UX TOCTVMKEHUSI, COOTHOCUTb pe3YJIbTaTbl [eSITEeTbHOCTU C
ITOCTaBJIEHHbIMM LIeJISIMU;
®  JICIOJIb30BaTh IIPY OCBOEHUM 3HAHUI IMPUEMBI JIOTMUYECKOIOMBIIIIEHUSI — BBIAEJISITh XapaKTepHble MPU3HAKY MOHSTUI M YCTaHABJIMBATh
MX B3aMIMOCBSI3b, MCITOJIb30BaTh COOTBETCTBYIOIIME ITOHSITYUS JIJIT OOBSICHEHUST OTIEIbHBIX (DaKTOB U SIBJIEHWIA;
e  BbIOMpATh OCHOBAHMS ¥ KPUTEPUM IS KIaCCUDUKALMY BELeCTB M XUMUUYECKUX PeaKIyit;
®  yCTaHaB/IMBaTh IPUUYMHHO-CJIEICTBEHHbIE CBSI3Y MEKIY M3yUyaeMbIMU SIBJIEHUSIMUA;
® CTPOUTb JIOTMUYECKME pacCyKaeHus (MHIYKTUBHbIE, IEeIYKTMBHbIE, IO AHAJIOTUM), BBISIBJSITH 3aKOHOMEPHOCTM ¥ IPOTUMBOpEUMS B
paccMaTpUBaEMBbIX SIBJIEHUSX, (DOPMYIMPOBATh BbIBOMIBI U 3aKJTIOUEHMS;
® IPUMMEHSTb B IIPOIeCCe TO3HAHMS MCIOJIb3yeMble B XMMMM CUMBOJIMUYECKME (3HAKOBbIE) MOMAEM, IpeobpasoBbIBaTh MO/Ie/IbHbIE
TIPeACTaBIEHNsT — XMMUYECKUI 3HAK (CMMBOJI) 3JIeMEHTa, XMMudeckass ¢hopmysia, YpaBHEHME XMMMWYECKOM peakiuy — IPU pelieHnn
YueOHbIX TTO3HABaTeJIbHBIX M IMPAaKTUUYECKMX 3aJay, MPUMEHSTh Ha3BaHHbIE MOMEbHbIE IMPEICTABIEHMS IJISI BbIIBIEHUS XapaKTEepPHbIX
MIPU3HAKOB M3YUYaeMbIX BEIIECTB ¥ XMMUUECKUX PeaKIInii;
2. bazoBbIMM MCC/IEIOBATEHCKMMM AECTBUSIMMA:
®  BJIaJIeTh OCHOBaMM METOJ/IOB HayYHOT'O MTO3HAHMS BEIIECTB M XMMUYECKUX PeaKIuii;
e  (hopMyJIMPOBATH 1IeJIM U 3aJauM MCCIETOBAHMS, VICIIOIb30BAThIIOCTABIEHHBIE I CAMOCTOSTE/IBHO C(POPMYIMPOBAHHbIE BOIIPOCHIB KAUECTBE
MHCTPYMEHTA MTO3HAHMS ¥ OCHOBBI JJ151 GOPMMPOBAHMSI TUITOTE3BI IO IIPOBEPKE MPaBWIBHOCTY BbICKA3bIBAEMBIX CYKIEHMIA;
® BJIaJeTh HABBIKAMM CAMOCTOSTEJbHOTO IIJIAHMPOBAHMSI M IIPOBEIEHMSI YUYEHUUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS
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HaOJTIOAATh 3@ XOOM ITPOLIeCcca, CaMOCTOSITETbHO MPOrHO3MPOBATh €ro pe3ysbTaT, GOpMYyJIMPOBaTh 0O0OILEHNS U BIBOIbI OTHOCUTEIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB MCCIeAOBaHMSI, COCTAB/ISITh OOOCHOBAHHBIN OTYET O MPOJEIAHHOM PaboTe;

MpMOOpPETaTh ONBIT YUYEHUYECKOM WMCC/IeIOBATEIbCKOM WM TIPOEKTHOM MHEeSITeIbHOCTY, TMPOSIBJISITH  CIOCOOHOCTh ¥ T'OTOBHOCTb K
CaMOCTOSITEJIbBHOMY TIOMCKY METOJOB PellleHMs] MPaKTUYeCKMX 3a7ay, MPMMEHEHUIO Pa3IMYHbIX METOHNOB MO3HAHMS.

3. [Ipuemamu paboThI C MHGOPMAaLMen

OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MHbOpMauuy (HayYHO-TIOMYJISIPHAsl JIMTepaTypa XMMUYECKOTO COAEPSKaHMS, CIIPaBOYHBbIE
noco6us, pecypchl VIHTepHeTa), aHAM3MPOBaTh MHGOPMAIMIO PasIMYHbIX BUIOB M (GOpPM IMpeACTaBIeHNs], KPUTUYECKM OIIEHUBAThb €&
JIOCTOBEPHOCTDb ¥ HEMPOTUBOPEUMBOCTD;

dbopMyMpoBaTh 3aMpoChl ¥ MPUMEHSTh pas3/IMUHble METOAbI MpPU TONUCKEe M OTOOope MHOOpMAaNVM, HEOOXOAMMONM ISl BBIMOJHEHUS
y4eOHbIX 3a[1au OINpPEeAEeJIEHHOTO THUIIA;

MPMOOPETATh OMBIT MCIIOIb30BaHMs MHGOPMAIIMOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUI U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTMMAaJIbHYIO (hopMy mpencTaBieHus nHGopMalum (Cxembl, rpadyKu, AuarpaMmMbl, TabJIUIIbI, PUCYHKN);
MICITOJIb30BATh HAYYHbIN SI3bIK B KAUECTBE CPEJCTBA NPy paboTe ¢ XMMMUUYECKONM MH(OpMaIMeli: MPUMEHITh MeXITpeaMeTHble(usndeckme u
MaTreMaTuUyecKue) 3HaKu ¥ CMMBOJIbI, OpMYJibl,ab6peBUaTypbl, HOMEHKJIATYPY;

MCIIOTb30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKME CPEICTBA HATJISIIHOCTM.

OBJ'Ia,Z[eHI/Ie YHUBEPCAJIbHbIMU KOMMYHI/IK&TI/IBHI)IMI/I)IQIZCTBI/IHMI/I:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIZAeMOM TeMbI B XOAE IMayiora W/MIM OUCKYCCUM, BBICKa3bIBaThb uaeu, HOpMyIMpPOBaTb CBOU
MpeJIOsKEeHNS OTHOCUTEJIbHO BBITIOTHEHMS TIPEIJIOSKEHHON 3a/1aun;

BBICTYIIaThb C IIpe3eHTallMeli pPe3yJbTaTOB II03HABATEJIbHOM MOESITeIbHOCTY, TIOJYUYEHHBIX CAaMOCTOSITEJIbHO WJIM COBMECTHO CO
CBEPCTHUKAMM TIPY BBITIOJTHEHUY XMMMUUYECKOTO 3KCIIEPUMMEHTA, MPAaKTUUYECKO pabOThI MO MCCAeMOBAHUIO CBOMCTB M3Y4YaeMbIX BEIECTB,
peanmsaiyu yueGHOro MmpoeKkTa 1 (opMyIMpoBaTh BbI- BOABI IO Pe3yjIbTaTaM IMPOBENEHHbBIX MCC/IEOBAHNN ITYyTEM COTJIACOBAHMST TO3UIIMIA
B X0jie OOCYsKIeHMsI U 0OMeHa MHEHUSIMU

OBJ'Ia,HeHI/Ie YHUBEPCAJIbHBIMM PEryJaaTUBHbBIMU I[efICTBMHMMZ

CaMOCTOSTEJIbHO IIVJIAaHMPOBATb M OCYILIECTBJIATH CBOIO IIO3HABATE/JIbHYIO OEATEJIbHOCTDb, OIIpenaeiss eé neJam n 3agadu, KOHTpOJIMPOBATb U
Imo mepe HEO6XO,I[I/IMOCTI/I KOPPEeKTMPOBATb npennaraeMbH?I AJITOPUTM ,Ilel‘/JICTBI/II‘/JI IIpN1 BBINIOJITHEHNN y‘IE6HbIX " ncciaegoBaTe/JIbCKMUX 3aaa4,
BbI6I/IpaTb Hauboee Sd)(beKTI/IBHbII‘/JI CIrocob ux peiienus C y‘{éTOM IMOJIYYE€HMA HOBBIX 3HAaHUI O BeIleCTBaX M XMMUUYECKNX peaKIUIX;
OCYLIECTBJIATb CAaMOKOHTPOJIb cBOe JesaTeJIbHOCTY Ha OCHOBeCaMOaHa/iM3a M CaMOOLI€HKN.
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Ilpedmemubie pesynomamol

[IpenmeTHbIe pe3yabTaThl OCBOEHMSI IMPOTPaMMbl CpeJHEro oo6iiero ob6pa3oBaHMs MO XUMUM Ha 6Ga30BOM YpOBHE OpPMEHTMPOBAaHbI Ha
obecrieueHne MPeUMYIIECTBEHHO 0011e06Pa30BaTENIbHON M OOIIEKYIbTYPHOM MOATOTOBKM ObOyuarommxcsi OHM BK/IIOYAIOT: crienyduyeckue Ajis
yuebHOro rnpeaMera «XMUMMUS» HaydHble 3HAHWSI, YMEHMUS M CITIOCOOBI IECTBUI IO OCBOEHNIO, MHTEPIIpeTaly U Ipe- 00pa3oBaHMIO 3HAHWIA, BUIBI
JeSITEIbHOCTY TI0 TTOJTYUYE€HMIO HOBOTO 3HAHMS U MPUMEHEHMIO 3HAHMI B PA3IMUYHBIX YUEOHBIX M pPeabHbIX JKM3HEHHBbIX CUTYalMSIX, CBSI3aHHBIX C
xumMuen. B mporpamme rpeaMeTHbie pe3ysIbTaThl MPeCTaBIEHbI IO TOaM M3YyUeHMs.

10 KJTACC

[TpenmeTHbIe pe3ybTaThl OCBOEHMS Kypca « Opranmnyeckast XMMMUs» OTPaskaioT:

1) chOpMMPOBAHHOCTb MPEICTABJIEHMIA: O XVMMUYECKON COCTABJISIONIEN €CTeCTBEHHO-HAYYHOM KapTMHBI MMPA, POJIM XUMMM B TIO3HAHUU
SIBJIEHUI TIPUPOAbI, B GOPMUPOBAHMUM MBILIJIEHUS M KYJIbTYPbI JIMYHOCTY, €€ (QYHKIIMOHAIBHOM I'PAMOTHOCTH, HEOOXOAMMOI [IJIS pelleHusT
MPaKTUYECKMX 33[1a4 ¥ IKOJIOTMYECKM 0OOCHOBAHHOT'O OTHOIIIEHMSI K CBOEMY 3I0POBBIO M MPUPOTHON CPEJiE;

2) BaJeHNe CUCTEMOM XMMMYECKMX 3HAHMIA, KOTOpas BK/IIOUYAET: OCHOBOIIOJIAraloNiye MOHSATHS (XMMUYECKUI 3JIEMEHT, aTOM, SJIEKTPOHHASI
060710UKa aToMa, MOJeKysa, BaJeHTHOCTb, 3JIEKTPOOTPUIATEbHOCTh, XMMMUUYECKas CBSI3b, CTPYKTypHas ¢dopMmynaa (pa3BEpHyTas u
COKpaIlI€HHas1), MOJIb, MOJISIPHAst Macca, MOJISIPHBIV OOBEM, YIJIEpOAHBIN CKeeT, GYHKIMOHATbHAS TPYIINa, PaaAuKasl, M30Mepusl, M30MepbI,
TOMOJIOTMYECKUI Psifi, TOMOJIOTH, YIJIEBOLOPOAbI, KUCIOPO- U a30TCoAepsKallye CoeIuHeHNsI, MOHOMED, TOJMMep, CTPYKTYpHOe 3BEHO,
BbICOKOMOJIEKYJISIDHbIE COEIMHEHMSI); TEOPUM U 3aKOHBI (TEOpUsl CTPOEHUs] opraHndeckux BeriectB A M ByTiiepoBa, 3aKOH cOXpaHeHMsT
MacChl BeILeCTB); 3aKOHOMEPHOCTM, CUMBOJIMYECKMIA SI3bIK XMMWM; MMUPOBO33PEHUECKME 3HaHMS, JIeXalllie B OCHOBE IOHMMAaHUS
MPUYMHHOCTUA Y CUCTEMHOCTM XUMMWYECKUX SIBJIEHUM, (PaKTOJOrMyeckue CBEAEHUsSI O CBOMCTBAX, COCTaBe, IMOJYYEHUM ¥ OGe3011acHOM
VICIIOJTb30BAHMM BasKHEMIIINX OPTaHNYECKUX BEIIECTB B OBITY M MPAKTUYECKOI IeSITEIbHOCTI YeJIOBEKA;

3) chOpMUPOBAaHHOCTb YMEHMIA BBISIBJIATb XapaKTepHble TMPU3HAKM TIOHSATUIL, YCTAaHABAMBAaTh WX B3aMMOCBSI3b, MCIOJIb30BATh
COOTBETCTBYIOIIME TIOHSATUS IIPU OMMCAHUM COCTaBa, CTPOEHMSIM TPEBPAILlEHUI OpraHNYeCKUX COeIVHEHUI;

4) chopMMPOBAHHOCTh YMEHMII MCIOJIb30BaTh XMMUUECKYIO CMMBOJIMKY [JISI COCTaBJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpAIlIEHHO) (HOpPMYJT OPraHMYECKMX BEIIEeCTB M yYPaBHEHUN XMMWYECKMX pPeaklMil; M3rOTaBIMBATh MOJENM MOJIEKYJI OpraHUMYeCKUX
BEILIeCTB /151 WULTIOCTPAIMU UX XMMUUECKOTO U TTPOCTPAHCTBEHHOTO CTPOEHNS;

5) chOopMUPOBAaHHOCTh YMEHUI YCTAHABIMBATH MPUHAIJIEXXHOCTb M3YUEHHBIX OPraHMYEeCKMX BeIleCTB MO MX COCTaBy M CTPOEHUIO K
ONpelleIEHHOMY KJacCy/Tpynie coeauHeHui (YIJ1eBOJOPOAbl, KUCIOPOI- M a30TCOAepsKalllMe COeIMHEHMS], BbICOKOMOJIEKYJISIPDHbIE
coefivHeHMs1); NaBaTb MM HasBaHus Mo cucrematudyeckor HomeHkiatype (IUPAC), a Takke TpuBMa/ibHble Ha3BaHUSI OTAEIbHBIX
OpraHnYyecKuX BellecTB (9TWJIeH, MPONWIeH, alleTuaeH, STWIeHTJIMKOb, IullepuH, dheHo, bopMalibAerus, aleTaabIerui, MypaBbuHas
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6)
7

8)

9)

10)

11)

12)

13)

14)

15)

KMCJIOTa, YKCYCHas KMCJIOTa, OJIEMHOBAsI KMCJIOTA, CTeapMHOBAsI KMCJIOTa, IJII0K03a, GPyKTO3a, KpaxmaJl, HeJIIi0JI03a, TJININH);
c(hopMMPOBAHHOCTb YMEHMSI OIPEIEJISITh BUIbI XMMMUUECKOMCBSI3M B OPTraHNYECKMUX COeIMHEHNSIX (OMHAPHbIE M KpaTHBIE);
chOpMMPOBAHHOCTb YMEHMSI IIPUMEHSITh IIOJIOKEHMSI TeOpUM CTPOeHMsI OpraHmdyeckux BemiecTB A.M.BytiepoBa nJi1 OOBSICHEHUS
3aBMCUMOCTY CBOVCTB BEILIECTB OT X COCTAaBa M CTPOEHMSI; 3aKOH COXPaHEHMSI MacChl BEIIIECTB;

chopMMPOBAHHOCTb YMEHMI XapaKTepPM30BaTb COCTaB, CTpoeHMe, Gu3MYecKue M XUMUYECKMEe CBOVCTBA TUIIMYHBIX IpPEeACTaBUTEJIeN
Pa3/IMYHBIX KJIACCOB OpraHMUYeCKMX BellecTB (MeTaH, 3TaH, 3TWJIEH, MPOIWIEH, aleTuieH, 6yraaneH-1,3, metunoyraaueH-1,3, 6eH30,
METaHOJI, 3TaHOJI, STUJIEHTJIMKOJIb, TJIUIEpVH, (DeHOJI, alleTa/IbIeT I, MypaBbyHas M YKCYCHAasl KMCJIOThI, TJIIOKO3a, KpaxXMaJl, LIeJUTI0JI03a,
aMMHOYKCYCHasl KMCJIOTA); WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKIY HUMM YPABHEHMUSIMM COOTBETCTBYIOIIMX XMMUYECKUX PEeaKIiiC
MCIOJIb30BaHMEM CTPYKTYPHBIX (POPMYII;

c(opMMPOBAaHHOCTb YMEHMS XapaKTEPM30BaTh MCTOUYHMKM YTIJIEBOOOPOIHOTO ChIpbsl (HedTb, NMPUPOIHBIM Ta3, Yrojib), CIOCOObI UX
repepaboTKM U IMPAKTUIECKOE IPUMEHEHNE ITPOAYKTOB IepepaboTKy;

chopMMPOBAHHOCTb YMEHUI MPOBOIUTh BBIUMCIIEHMS 10 XMMUUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIeCTBa
WV TIPOAYKTA PeaKIvy 10O M3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY OTHOTO U3 MCXOMHBIX BEIIECTB MJIM IMPOAYKTOB peaKIni);
chopMMPOBAHHOCTb YMEHMI BJIaJIETh CUCTEMOV 3HAHUI 00 OCHOBHBIX METOAAX HAyYHOTO ITO3HAHMSI, MCIIOJb3YEMbIX B XUMUU IIPU
M3YYEHUM BEIIEeCTB M XUMUYECKUX SIBJIeHUM (HaOIIoeHne, M3MepeHue, SKCIIEPUMMEHT, MOMEJMPOBAaHME), MCIIOIb30BaTh CUCTEMHbBIE
XUMMUYECKME 3HAHUS IJIST IPUHSTHSI PELIeHMI B KOHKPETHBIX JKM3HEHHBbIX CUTYaLMsIX, CBSI3AHHBIXC BEIIECTBAMM U UX IPUMEHEHNEM;
copMMPOBAaHHOCTb YMEHMI COOJIIONATH IpaBMJIa ITOJb30BAHMUS XMMMUYECKOM IIOCYIOM M J1abopaTOpPHbIM OOOpYIOBaHMEM, a TaKKe
MpaBujia oOpallleHMsl C BEIIeCTBaMM B COOTBETCTBUMC MHCTPYKIUMSIMU II0 BBIITOJHEHUIO JTAOOPATOPHBIX XMMUUECKUX OIThITOB;
copMMPOBAHHOCTb YMEHMI TUIAHMPOBATb M BBIMOJHSITh XUMMUUECKUIM SKCIepUMeHT (MpeBpailleHus] OpraHu4YecKuX BeIecTB Ipu
HarpeBaHNM, MOJIyYeHMe STUIEHA M M3YUeHMe ero CBOVCTB, KaueCTBEHHbIE PEeaKlMyY OPTaHMYECKUX BeIleCTB, JeHaTypauusi 6eJIKOB Ipu
HarpeBaHNM, IIBETHbIE peakluyu OeJIKOB) B COOTBETCTBMM C TpaBWIaAMM TEXHUKM O€30MacHOCTM MpU OOpalleHuyu C BEIIeCTBAMU U
JJabopaTOPHBIM 0OOPYIOBAHMEM, TIPEACTAB/SATh Pe3yJIbTaThl XMMUYECKOTO 3KCIIepMMeHTa BdopMe 3ammcy ypaBHEHUI COOTBETCTBYIOIINX
peakimii 1 GopMyJIMPOBaTh BbIBOALI HA OCHOBE 3TUX PE3YJIbTaTOB;

CchOpMMPOBAHHOCTD YMEHUI KPUTUYECKM aHaIM3MPOBaThb XMMMYECKYIO MHOOpMaIUIO, MOJyYaeMylo 13 pasHbIX uctounukoB (CMU,
UNnTepHeT u np);

copMMPOBAHHOCTb YMEHMI COOJIIOIaTh MpaBWia SKOJOTUYECKHM 11e/1IecO00pa3HOro NMoBefeHMs B ObITY U TPYOBOM IeSITeTbHOCTU B LIEJISIX
COXpaHeHUsI CBOEro 3J0pOBbS M OKpY’Kalolllel TPUPOSHON Cpelbl; OCO3HABAaTh OMACHOCTb BO3IEMCTBUS Ha >KUBble OPraHU3MbI
OIpeNeIEHHbIX OPraHMYecKMX BEIIecTB, IOHMMas cmbicia mokasatens II[K, moscHATh Ha Ipumepax CIIOCOObI YMEHBIIEHUS U
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MpeIOTBPAIeHNsT X BPeIHOIO BO3/EVICTBMS Ha OPraHM3M YeJIOBeKa;

16) miga oOydYaroIuXCs C OrPaHMYEHHBIMM BO3MOYKHOCTSIMM 3[0POBBbS: YMEHMe MPUMEHSATb 3HaHMsS OO OCHOBHBIX AOCTYITHBIX METOHAaX
MO3HAHMSI BEIIECTB M XUMUYECKUX SIBJIEHUIA;

17) Onsl CJIENbIX M CJIAOOBUASIIMX OOYYAIOIIMXCSI: YMEHME VCII0/Ib30BaTh pebeHO TOYeuHyro cucteMy obo3HaueHmii J1. Bpanssaais samicu
XUMWYECKUX HOPMYIIL.

11 KJIACC

[IpenMeTHbie pe3yJibTaTbl OCBOeHMs Kypca «O011iast ¥ HeopraHuyeckasi XMMUsI» OTPasKatoT:

1) cbOpMMPOBAHHOCTD MPEACTABAEHUI: O XMMUYECKOM COCTaBJISIOIE] eCTeCTBEHHO-HAyUYHOM KapTMHBI MUpa, POJIM XUMMUUB NO3HAHUU
SIBJIEHUM TIPUPOJbI, B (OPMUPOBAHUM MBbILIJIEHUSIM KYJIbTYPbI IMYHOCTH, €€ QYHKLUMOHAIBbHOM I'PaMOTHOCTH, HEOOXOAVIMOM [JIsl pellleHNsI
MpaKTUYeCKMX 3a[a4 U 9KOJIOrMYeckyt 0O0CHOBAaHHOT'O OTHOLLIEHNSI K CBOEMY 3[I0POBbBIO U IIPUPOTHON Cpefe;

2) BJAAeHyNe CUCTEMOM XMMMUUYECKMX 3HAHUM, KOTOPasl BK/IIOYAeT: OCHOBOIOJIAraollye MOHITHSI (XMMUUECKUI 3JIeMeHT, aTOM, M30TOIl, S-, p-,
d-a71eKTpOHHBIE OpPOMTAIM aTrOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIDHBII OOBEM, BAJIEHTHOCTb, 3JI€KTPOOTPUIATEIbHOCTb, CTEIeHb
OKMCJIEHUS, XMMMUYEeCKasi CBsI3b (KOBaJIeHTHAsl, MOHHAs, METa/UINYecKasi, BOOOPOJLHAs), KPUCTA/UIMYECKAs PELIETKA, TUIIbl XUMUUYECKUX
peakiuii, pacTBOp, 3JIEKTPOJUThI, HEIJEKTPOIMUTDI, 3JIEKTPOJUTHYECKAs] OUCCOLMAINSs, OKUCINTEIb, BOCCTAaHOBUTEIb, CKOPOCTb
XMMUYECKOM peaKluy, XMMUUYecKoe paBHOBECHe; TeOPUM U 3aKOHBI (Teopysl 3JIeKTPOIUTUIECKON OUCCOLMaly, IepuoanIecKuil 3akoH [
U MeHpeneeBa, 3aKOH COXPaHEHMSI MacChl BelleCTB, 3aKOH COXpaHEHMsI M IIpeBpallleHus] SHepruyu IpU XUMUUECKUX PpeaKIysix),
3aKOHOMEpPHOCTH, CUMMBOJIMUECKMI SI3bIK XUMMUM, MMPOBO33PEHUeCKMe 3HaHMSI, JIeXallle B OCHOBe IOHMMAaHUS TNPUUMHHOCTU U
CUCTEMHOCTY XMMMYECKUX SIBJIeHUM, (aKTOJOrMyecKue CBeleHMS] O CBOMCTBAX, COCTaBe, MOJyUYeHMM M Oe30MacHOM MCIIOIb30BaHUU
BKHEMIIINX HEOPTAaHNYECKMX BEIIeCTB B ObITY M MPAKTUUYECKOMesTeTbHOCTY YeJIOBeKa;

3) cdopMMPOBaHHOCTb YyMEHMII BBbIIBJISATb XapaKTepHble TPM3HAKM [OHSITUI, YCTaHaBAMBATb WX B3aMMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOLLME ITOHSITHS IIPY OMMCAHMM HEOPTAaHNYECKUX BEIeCTB U UX MpeBpalleHn;

4) cbopMMpPOBAaHHOCTb YMEHMI MCIOJIb30BaTh XMMMUYECKYIO0 CMMBOJMKY JJISI COCTaBjeHUS GOpMYJ BelleCTB M ypPaBHEHMM XUMMUUECKUX
peakumii; cucremarnyeckyio HoMmeHKIaTypy (IUPAC)u TpuBMambHble Ha3BaHUS OTHEIbHBIX HEOPraHMUECKMX BellecTB (YrapHblii ras,
YIJIEKUCIIbIN Ta3, aMMMaK, raii€Hasi u3BeCTb, HerallléHasl U3BeCTb, MUTbeBasi cona, MUPUT U OD);

5) ¢hOpMUPOBAaHHOCTb YMEHUI OIpeNesisiTb BajJeHTHOCTb M CTeNeHb OKUCJIEHUsS XMMMUYECKUX 3IeMEHTOB B COeNVHEHMSX DPa3IM4HOro
COCTaBa; BUJ, XMMUYECKON CBsI3U (KOBaJIEHTHAsl, MOHHAs, MeTa/l/In4yeckasi, BOLOPOIHAs) B COeAVHEHMUSIX; TUIl KPUCTAUIMUYECKON PelIeTKA
KOHKDETHOI'O BellleCTBa (aTOMHasl, MOJIEKYJISIpHAsl, MOHHAs, MeTa//Inyeckasl); XapakTep Cpelbl B BOIHBIX PacTBOPAaX HeOPraHMYeCKUX
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COeIMHEHMNI;

6) chopMMPOBAHHOCTb YMEHUI YCTAHABIMBATD NMPUMHAAJIESKHOCTb HEOPraHMYECKMX BEIIECTB IO X COCTaBY K OMpeNeIEHHOMY KJIacCy/TpyIie
coemMHeHU (MTPOCTbhIE BEIIeCTBA — METAJLIbl M HEMETaJIJTbl, OKCUIbI, OCHOBAHMSI, KMCJIOThI, aM(OTepHbIe TUIPOKCULIBI, COJIN);

7) chOpMMPOBAaHHOCTh YMEHMI  pacKpbIBaTb CMBICI  Tepuoauueckoro 3akoHa [I.Ml.MeHpmeneeBa ¥ OeMOHCTPUPOBATh  €ro
CHUCTEMaTU3UPYIOITYIO, OOBSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKIINM;

8) chopMMPOBAHHOCTh YMEHMI XapaKTepMU30BaTh 3JEKTPOHHOE CTPOEHME aTOMOB XMMMYECKMX 3yeMeHTOB 1—4 mepuonos [lepmomgmueckoin
cucTeMbl XuMmdyeckux syemeHToB [.M.MeHneneeBa, MCIOMb3YsI IOHSATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTANIN», «IHEPTETUUECKIE YPOBHUY;
OOBSICHITH 3aKOHOMEPHOCTU M3MEHEHMUsI CBOMCTB XMMMYECKMX JIEMEHTOB M MX COeIMHEHUM MO repuojam u rpynmnam Ilepmopymyeckoi
cucTeMbl xummudeckux ayemeHToB [I.M.MeHneneeBa;

9) chopMMPOBAHHOCTh YMEHUI XapaKTepu3oBaThb (OMMCHIBATh) OOIlMEe XMMUYECKMEe CBOMCTBA HEOPraHMUYECKMX BeleCTB Pa3JUYHbIX
KJIaCCOB; TMOATBEPKIATh CYILECTBOBAHME TEHETUUYeCKON CBSI3M MeXIYy HeopraHMueCKMMM BelecTBaMM C IIOMOIIbIO YpaBHEHMIA
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIA;

10) chopMMPOBAaHHOCTb YMEHMUS KJIaCCUGUIMPOBATh XUMMUYECKME PeakIyuy IO pasIMYHbIM IpU3HaKaM (YMCITYy M COCTaBY pearupyroImx
BEILIECTB, TEIJIOBOMY 3Gb(eKTy peakinu, U3MEHEHUIO CTEIIeHel OKMCIEHMSI 3JIEMEHTOB, 0OpaTUMOCTH peaKIMi, YIaCTUIO KaTaan3aTopa);

11) chopMUPOBAaHHOCTb YMEHUI COCTABJISATh YPAaBHEHMS pPeaKLMI Pa3jIMYHbIX TUIIOB; IMOJIHbIE M COKpAIlIEHHbIE YPaBHEHMS peaKIMii MOHHOTO
0obMeHa, YUUTbIBast YCJIOBMS, ITPU KOTOPBIX 3TU peakluyu UAYT N0 KOHIIA;

12) chopMUpPOBaHHOCTb YMEHMI TMPOBOAUTH peaklui, TOATBep)KAalolle KauyeCTBEHHbBIM COCTaB Ppa3IMYHbIX HEOpPraHMYeCKUX BeIecTB;
pacro3HaBaTh OIMbITHBIM ITYTEM MOHbI, IPUCYTCTBYIOIME B BOAHBIX paCTBOpaX HEOPraHMYECKUX BeIeCTB;

13) chopMUPOBAaHHOCTb YMEHMI PpACKpbIBATh CYIIHOCTb OKUC/IUTEIbHO-BOCCTAHOBUTEIbHBIX peakiMil IOCPeJCTBOM COCTaBJI€HMUS
3JIEKTPOHHOTrO 6ajlaHCca 3TUX peakLuii;

14) chopMUPOBAaHHOCTb YMEHUI OOBSICHATH 3aBMCUMMOCTb CKOPOCTM XMMMUECKONM peakIyuyu OT PasjMyYHbIX (PaKTOPOB; XapaKTep CMeIeHMUSs
XMMMWYECKOTO PaBHOBECHUS B 3aBMCUMMOCTY OT BHelllHero BosnaenctBus (mpuHimi Jle Ilarenbe);

15) chopMMPOBaHHOCTb YMEHMI XapaKTepM30BaTb XUMMUECKMEe IIPOIECChl, JIeKalllié B OCHOBE ITPOMBIIIUIEHHOTO ITOJTYUYEeHUSI CEPHOM
KUCJIOThI, aMMMaKa, a Takke C(QOpMMPOBAHHOCTb MpEACTaBA€HMII 00 OOIIMX HAYYHBIX MPUHIMIIAX M SKOJIOTMUECKUX IpobiieMax
XUMMUYECKOTO MPOU3BOACTBA;

16) chopMUpPOBaHHOCTb YMEHMI MPOBOAUTH BBIUMCIEHUSI C UCIIOJIb30BaHMEM IOHSITUSI «MaccoBasi OJIST BelleCTBa B pacTBOpe», 0ObEMHBIX
OTHOIIIEHMIA Ta30B MPU XUMUYECKMX peakIMsIX, MacChl BellleCcTBa MM 0ObEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BellleCTBa, Macce WU
00BEMY OIHOTO M3 YYACTBYIOIIMXB peakiluy BelecTB, TeMaoBOro s¢gdexkTa peakiiny Ha OCHOBE 3aKOHOB COXpaHEHMSI MacChl BEIIECTB,
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MpeBpallleHnsI U COXpPaHEHUS] SHEePTUM;

17) chopMUpPOBaHHOCTb YMEHUI COOJIIOAATh IpaBwWia IOJb30BAaHMS XMMMUYECKOV IIOCYAON M J1IabopaTOpHbIM OOOpYAOBaHMEM, a TaK¥Ke
mpaBwiIa OOpallleHusl C BeIeCTBaMM B COOTBETCTBUMC MHCTPYKIMSIMU IO BbITOJTHEHUIO JIaOOPATOPHBIX XMMUYECKIUX OIbITOB;

18) chopMUpPOBaHHOCTb YMEHMI TUIAHMPOBATb M BBIMOJHATh XUMWUUYECKMUI IKCIIEPMMEHT (pasJioskKeHue MepoKCHUAa BOIOPOAA B IIPUCYTCTBUM
KaTajam3aTopa, orpezeseHne Cpebl PACTBOPOB BEIIECTB C IMOMOIIbIO YHUBEPCAJIbHOTO MHAMKATOPA, BAMSHME Pa3IMYHbIX (aKTOPOB Ha
CKOPOCTb XMMMYECKOM peakluy, pe- akiiMy MOHHOrO oOMeHa, KaueCTBEHHbIe peakiuy Ha Cyabdar-, KapOoHAT- M XJIOPUI-aHMOHbBI, HA
KaTMOH aMMOHMSI; pellleH)e SKCIIepMMEHTaIbHbIX 3a/au 1Mo TeMam «MeTtaiel» u «HemeTaynbl») B COOTBETCTBUM C MPABUIAMU TEXHUKA
6e30macHOCTY IMpy 0OpallleHnM C BellleCTBaMM ¥ JJabopaTOpHbIM 000PYAOBaHMEM, ITPEICTAB/ISITh Pe3YJIbTAaThl XMMUUYECKOT'O SKCIIEPMMEHTA B
dopme 3ancy ypaBHEHMI COOTBETCTBYIOIINX peakLyii MPOPMYIMPOBaTh BIBOIbI HA OCHOBE 3TUX pe3yJIbTaTOB;

19) chopMMPOBAaHHOCTh YMEHMI KPUTUMYECKM aHAIM3MPOBaATh XUMUUYECKYIO0 MHOOpPMAIMIO, MOJyYaeMyl0 M3 pasHbIx MCTOUYHMKOB (CMU,
WnrepHer u op);

20) chOopMMPOBAHHOCTh YMEHMI COOTIOAATD MTPAaBMJIa SKOJIOTMUECKY 11eJIeCOOOPA3HOTO MTOBEIEHNST B ObITY U TPYIOBON AESITEIbHOCTU B IEJISIX
COXpaHEeHMsI CBOETO 3J0POBbSI M OKPY)KAIOIIeN IPUPOMHON Cpelbl; OCO3HABAaTh OMACHOCTb BO3IEMCTBMS Ha JKMBbIE OPraHU3MbI
OmpefesIEHHbIX BEIeCTB, MOHMMAas CMbICT mokaszaTenss 11K, mosicHITh Ha mpuMepax CIOCOObI YMEHBIIEHWUSI M MPeJOTBPAIEHNUST UX
BpPEIHOTO BO3JIEMICTBMS Ha OPraHM3M YeJIOBEKa;

21) g oOydarolyxcsl C OTPAHMUYEHHBIMM BO3MOXKHOCTSIMM 3HOPOBbSI: YMEHME IPMMEHSTh 3HAHMS OO OCHOBHBIX IOCTYITHBIX METOHAax
MTO3HAHMSI BEILLECTB ¥ XMMWYECKUX SIBJIEHUI;

22) Ojs CJENbIX U CJIAaOOBUASIIMX OOYUaIOIIMXCS: YMEHME MCIIOIb30BaTh pPesibeHO TOUEUHYIO cucTeMy obo3HaueHuy JI.bpainsagns samicu
XUMUUYECKUX DOPMYJT

COIEP>XAHUE YYEBHOTI'O ITPEIMETA «XMHWS»
10 ximacc. OPTAHMYECKAA XM 4
TeopeTHueckye OCHOBLI OPraHMyeCcKON XUMUU

[IpeqgMeT opraHmMuyeckoil XMMMUM: €€ BO3HMKHOBEHME, Pa3BUTHME M 3HAUEeHMEe B IOJyYEeHMM HOBBIX BEIECTB M MaTepuayioB Teopust CTpoeHus
oprannyecknx coenuHenuin A M BytiepoBa, e€é ocHoBHble TosioskeHusi CTpyKTypHble (opMyJibl opraHuueckux BellecTB ['omosiorus, msomepusi
Xumuyeckasi CBSI3b B OPraHMYEeCKUX COeMHEHUIX — OJMHApHbIe U KpaTHbIE CBSI3U

[IpencraBienne o kiaccubMKaly OpraHMYecKuX BellecTB HomeHK/IaTypa OpraHMYecKuX COeOVMHEHMI (CUCTeMaTuyecKas) M TpUBUAIbHbIE
Ha3BaHMS BaKHENIIMX ITPeICTaBUTEJIel KIaCCOB OPTaHMUECKUX BEIECTB
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Oxcnepumenmanvhble Memoobl U3yUeHUs 8eulecms U ux npespaujeHuli: 03HakKoMJIeHre ¢ oOpaslaMy OpraHMYeCcKMX BelleCTB M MaTepuaiamu
Ha MX OCHOBE; MOMEJIMPOBaHME MOJIEKYJl OPraHMYEeCKUX BeIleCTB; HaOIIOJeHMe M OIMCaHue IeMOHCTPAIMOHHBIX OIBITOB IO IpeBpallleHNIO
OpraHnyYecKuX BeIeCTB Py HarpeBaHuu (IJIaBJieHMe, OOyI/IMBaHMe U TOPEeHMe).
VraeBomopoabl

AJIKaHBI: COCTaB M CTpPOEHMEe, TOMOJIOTMYECKUI psin  MeTaH M 3TaH — IMPOCTENIMEe MPeNCTaBUTEIN AJIKAHOB: (GU3MUYECKUEe U XUMUYECKUe
CBOVCTBA (peaklyy 3aMeIeHs ¥ TOPeHNs ), HAXOKAeHMe B MPUPOJe, TOydeHe U IIpUMeHeHne.

AJIKEHBI: COCTaB M CTPOEHME, TOMOJIOTMYECKUN s DTUJIEH U MPOITJIEH — TMPOCTENIINE TTPeNCTaBUTEIN aJIKEHOB: (GU3MUeCKMe XUMUUIECKIe
CBOMCTBA (peakiuy rMapupoBaHys, raJIoreHUPOBaHMs, TUApaTalMM, OKUCIEHNS U MTOJMMepuU3alun), MoayueHe 1 npumMmeHeHne.

AnkaayeHbl: 6yTtaaueH-1,3 u meTunbytaaueH-1,3: cTpoeHue, BasKHeHIIMe XMMMUUYeCKue CBOMCTBa (peakius monumepusaiuu). [lomydeHue
CUHTETUYECKOT'O KayuyKa U pPe3uHbI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTM CTPOEHMS, TOMOJIOTUYECKUN psll. AlleTuaeH — TMPOCTeNIlniA MpeCTaBUTeNb aJKUHOB: COCTaB, CTPOeHMe,
busmueckme 1 XuMmUecKye CBOMCTBA (peaKkuy r’MIpUPOBaHNs, TAJIOTEHMPOBAHMS, TUIPATALIIY TOPEHMS] ), TIOJTyUeHe UTTPUMEHEHMeE.

ApeHbl: 6€H30JI: COCTaB, CTpoeHue, GU3MUECKMEe ¥ XMMUYECKMe CBOMCTBA (peaknyuyu TaJOTeHVPOBAHMS M HUTPOBAHUS), IOTyYEHUE U
npuMeHeHne. ToJryos: cocTaB, CTpoeHme, Gusnveckue U XMMUYECKME CBOMCTBA (peakuyy TaJOTeHMpPOBaHMsS M HUTpoBaHus). [lomyueHmne u
npumeHeHne. TOKCMYHOCTb apeHOB. ['eHeTHMUeCcKas CBSI3b MeXAY YIJIEBOAOPOAaMM, TPMHAIJIEXKAIIMMY K Pa3IMIHbIMKIIaCCaM.

[IpuponHbie UCTOYHUKM yTieBogopoaoB [IpuponHbiil ra3 1 nomyTHbie HedTsHbie ra3bl HedTh n e€ mpoucxosxkaenne Crocobbl nepepaboTKu
HedTU: TTeperoHKa, KpeKMHT (TepMUUYECKUN, KaTaJIuTUIeCKuit), muposns. IIpomaykTel nepepaboTKku HedTH, UX MPUMEHEH)E B TPOMBIIIUIEHHOCTU U B
6bITy. KaMeHHbIN Yyroyib ¥ TPOIYKThI €ro nepepadboTKu.

Oxcnepumenmanvible mMemodsl U3yueHUsl 8eujecms U UX npespaujeHull: O3HaKOMJIeHMe C oOpaslamMy IUIaCTMacC, KayuyyKOB U pe3UHbI;
Koytekiu «HedTb» M «VYTosb»; MOIENMpPOBaHME MOJIEKYJ YIJIEBOJOPOAOB ¥ TaJIOT€HONPOM3BOAHBIX; IPOBEAEHME IPAKTUUECKON paboThI:
MOJTyYeHNe STUIeHa U U3y4YeHMe ero CBOMCTB.

Pacuémmnsie 3adauu

BorunciieHnst 1o ypaBHEHUIO XMMUUYECKON peakuyy (Macchl, 00b€Ma, KOJMUECTBA MCXOTHOTO BEIeCTBa WJIM MPOAYKTA pPeaKIMi 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MCXOIHBIX BEIIECTB WJIM MPOIYKTOB PEaKIINNA).

Kucnopoaconepskaiiiye opraHuyeckue coequHeHus.

Hpeneanble OJHOATOMHbIE CIIMPTDI. MeTaHOo U 3TaHOJ: CTpoeHune, (1)M3quc1<1/1e U XMMUYECKME CBOJCTBA (peaKLU/II/I C aKTMBHBIMM MeTaJIJIaMU,
raJoreHoBoJOpoaaMM, FOpeHI/Ie), INpMMeHeHMe. BO,ILOpO,ILHbIe CBS3UM MeXOY MOJIeKyJaMn CIIMPTOB ,HEI‘/JICTBI/IG METaHOJIaM 3TaHOJIa Ha OPraHMU3M
YeJioOBEeKa.
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MHoroaTomMHble CIUPThI DTUJIEHTJIMKOJb U TJIMLIEPUH: CTpOeHMe, Gu3NUecKue ¥ XMMMUYECKUe CBOMCTBA (B3aMMOIENCTBYUE CO IETOYHBIMU
MeTauTaMy, Ka4yeCTBEHHAsl peakiysl Ha MHOTOaTOMHbIeCTIMPTHI). [lelicTBue Ha oprannusM 4esioBeka [IpyumeHeHMe rymiepuHa M STUIEHTJIMKOJIS.

®deHOJI: CTpOeHMEe MOJIEKYJIbI, DU3MUYecKue U XuMudeckme cBoMcTBa. TOKCMYHOCTb (eHoma. [IpumeHeHne deHosa.

Anbneruabl M KeToHbl. Dopmanbmerup, areTaaberuf: CTpoeHue, GusMueckre U XMUMUYECKMe CBOMCTBA (peakuyy OKUCIEHUS U
BOCCTAHOBJIEHVSI, KAUECTBEHHbIE PEaKIVN), TIOJTyueHe U IIPUMEHEHMe.

A1ieToH: cTpoeHMe, GusmMUecKe U XMMUIECKMe CBOMCTBA (peaKiuy OKUCJIEHNST M BOCCTAHOBJIEHMS), TTIOJTyYeHMe U TTpUMeHeHe

OnHOOCHOBHBIE TIpefesbHble KapOOHOBbIE KUCIOThI MypaBbMHAsI M YKCYyCHAasi KUCJIOTBI: CTpOeHue, (pusnveckue M XMMMUUYECKME CBOMCTBA
(cBoriCTBa, OOIIME IJ1s1 KJIacca KUCIOT, peakiys aTrepuduKaimn), moaydeHe u npuMmeHenme. CTeapMHOBas ¥ OJIEMHOBASIKMCIIOTHI KaK MPeaCTaBUTEIN
BBICIIMX KapOOHOBBIX KMCJIOT MbljIa KaK COJIM BbICIINMX KapOOHOBBIX KMCJIOT, MX MOIOIIee JelCTBIE.

CioskHple 3(puUpbl KaK IPOM3BOAHbIE KapOOHOBBIX KMUCIOT ['Maponns cioskHbIX 3¢upoB. JKupsel. 'maponmus skupoB IIpumeHeHMe >KUPOB.
buonornyeckast posib KUpPOB.

YraeBompl: coCTaB, KiaccuburKamus YrjaeBomoB (MOHO-, OM- M IMoJmcaxapuabl) ['JIloko3a — IIpoCTenimii MOHOCAaxXapui: OCOOEHHOCTU
CTPOEHMST MOJIEKYJIbI, (GDU3NYECKHME Y XMMMUUECKME CBOMCTBA (B3aumomelcTBue ¢ ruapokcugoM mean(Il), okmucaeHne aMMmuayHbIM pacTBOPOM OKCHIIA
cepebpa(l), BoccTaHOB/IEHME, OPOSKEHME TJIIOKO3bl), HaXOKIEHMe B IpUpoe, NpUMeHeHue, 6umosiormueckass pojib. DotocuHTe3. DpyKkTO3a Kak
U30Mep TJIFOKO3BI.

Caxaposa — IpeAcTaBUTe/Ib IMCaXapUIOB, TMAPOIN3, HAXOKIEHNE B IIPUPOAE U IIPUMEHEHME.

Kpaxman u mesmtiosio3a Kak npupopHblie mojaumMepbl CTpoeHue KpaxMaya U IIeJUTI0JI03bl. Dusuueckue M XMMMUYECKMEe CBOVICTBA KpaxMasia
(Tuaposin3, KauecTBeHHAsT peakius C MOIOM).

OKkcnepumeHmaibHble MEMoObl U3yUeHUsl 8EUECE U UX hpespauleHuli: TIpoBefeHNe, HabIIOIeHe M ONMCAaHMe JTEeMOHCTPAIMIOHHBIX OITbITOB:
ropeHyue COUPTOB, KauyeCTBEHHble peakiMy OAHOATOMHBIX CHOUPTOB (OKucaeHMe 3TaHona okcugom wmeau(Il)), MHOroaToMHbIX CIMUPTOB
(B3aumopernicteue rauiiepuHa ¢ rugporeuaom menu(Il)), anbmernmoB (okuciieHMe aMMMayHbIM pacTBopoM okcupa cepebpa(l) m ruaporcuaom
menu(Il), B3auMogencTBMe Kpaxmasia C MOIOM); ITPOBe/ieHNe MPaKTUUeCKOo paboThl: CBOMCTBA PACTBOPA YKCYCHOM KUCJIOTHI.

Pacuémusbie 3adauu: BprumcieHuss Mo ypaBHEHUMIO XMMMWYECKOM peakimu (Macchl, 00bEMa, KOJMUECTBA MCXOMHOTO BEIeCTBa MJIM MPOMYKTa
peakIMi 1Mo U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OAHOTO M3 MCXOMHBIX BEIECTB MJIM MPOIYKTOB PEaKIyn).

AsoTcomepskalliyie OpraHMyecKme cCoeaHeHms

AmuHbl. MeTuiaMyH ¥ aHMUJIMH: COCTaB, CTPOeHMe, GuU3MUecKue 1 XMMIUIECKre CBOCTBa (TopeHne, B3auMO/IEICTBIE C BOAOM KMUCIOTAMM)
AMUHOKMCIOTHI KaK aMmdoTepHble opraHmuueckue coenyHeHus: Ousmuueckme M XMMMUUECKME CBOMCTBA aMUMHOKMUCJIOT (Ha TMpUMepe IJINIMHA).
buonornyeckoe 3HaueHMe aMUMHOKUCIOT. [lenTumbi.
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Benku Kak mpupoaHbie BBICOKOMOJIEKY/ISIDHbIE coenyHeHus1. [lepBuyHas, BTOpMYHAs M TPETUYHAs CTPYKTypa 6eKoB XMMMUUECKye CBOMCTBA
6eJIKOB: TMAPOJIN3, IeHaTypalysl, KaueCTBeHHbIepeaKIMy Ha OeJIKMu.

OxchepumenmanvHole Memodbl U3yueHUs: 8ewecms u ux hpespawjeHuli: HabJoIeHe 1 OmcaHue TeMOHCTPAIMOHHBIX OIMbITOB: AeHATYpPaLMs
6e/IKOB TIpM HarpeBaHMM, IIBETHbIE peakiMy OeKOB.
BbICOKOMOJIEKYIISIPDHBIE COEIMHEHMSI

OcHOBHbBIE TTOHSITUSI XMMUYM BbICOKOMOJIEKYJIIPHBIX COeMHEHMIA: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIeHb MOIMMepU3aLyy, CPeIHsIs
MoJiekyJistpHast Macca OCHOBHbBIE METO/IbI CMHTE3a BBICOKOMOJIEKYJ/ISIPHBIX COEIMHEHMI — TTOJIMMEPHU3aIIs 1 MOJMKOHIEHC AN

[Tnactmaccel (TOJMATUIEH, TOJUIIPONWIEH, MOJMBUHWIXJIOPUI, MOMMCTUPO). HaTypanbHbIi M CUHTETHMUYECKME KayuyKu (6yTaayeHOBbBIN,
XJIOPOIIPEHOBbINI ¥  M3OMIPEHOBLIN). BoJIoKHA: HaTypajbHble (XJIOMNOK, IIepPCTh, IIEJIK), MCKYCCTBEHHbIe (alleTaTHOe BOJIOKHO, BMCKO3a),
CUHTeTHYecKue (KalpoH U JIaBCaH).

Oxcnepumenmanvhble MemMOObl U3yueHUsl 8eulecms U Ux npespaujeHuli: 03HaKOMJIeHMe C 0Opaslamy MPUPOITHBIX ¥ MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAYYYKOB
Mesicnpedmemuvie cessu

Peaymsanyst MeKIIpeIMETHBIX CBSI3el MpY M3ydeHuu opranmnveckon xummu B 10 Kjacce OCYILECTBIISIETCS uyepe3 MCIOJIb30BaHMEKAK OOIIMX
€CTeCTBEHHO-HAaYYHbIX TIOHSITUM, TaK Y TTOHSTU, SIBJISTIOIIVIXCSI CUCTEMHBIMU IJIS1 OTAETbHBIX IPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKJIA.

OGI1e ecTeCTBeHHO-HayYHbIe TIOHATHUS: SIBJIeHMe, HayUHbIN (aKT, TUIIOTe3a, 3aKOH, Teopusl, aHaIu3, CMHTe3, KJacCu@uKalys, IepUOANIHOCTD,
HabJIoieHe, u3MepeHue, SKCIIepMMeHT, MOIe/IipOBaHue.

®usuka: marepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, MOJIeKYJa, SHEPreTUUeCcKuii ypPOBeHb, BEIleCTBO, TeJO, 0OBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (M3MYeCKe BeJIMUMHBI ¥ eIVIHULIBI UX M3MepPeHs.

buosnorust: knerka, opranmsm, 6mocdepa, 06MeH BelecTB B opraHusMe, GOToCHHTE3, OMOJIOTMUECKM aKTMBHbBIE BelllecTBa (OeIKy, YIJIeBOIbI,
SKUPBI, (pepMeHThI).

['eorpadwusi: MuHepasbl, TOPHBIE TOPOABI, ITOJIE3HBIE MICKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: muIleBble MPOIYKTbI, OCHOBBI PAIMOHAJIBLHOTO IMUTAaHMSI, MOIOIME CpeNCTBa, JIEKAaPCTBEHHbIE M KOCMETMYECKMe ITperaparhl,
MaTepuaibl U3 MCKYCCTBEHHBIX M CUHTETUUYECKUX BOJIOKOH.

11 knacc. OBIIASL I HEOPTAHUYECKAS XM
TeopeTuueckyie OCHOBbI XUMUU
Xummyeckuit 3neMeHT. AToM. Spo aToma, M30TOMbl DJIEKTPOHHAsI 000I0UKa. DHEpPreTuvyeckie YypoBHM, MOAYPOBHM ATOMHBIE OpOUTaIIH,
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s-, p-, d-amemeHThl. OCO6EHHOCTM pacrpeneseHus] 3JIeKTPOHOB MO OpOMUTAIsIM B aTOMaX 3JIEMEHTOB IE€PBbIX YETHIPEX TMEPUOHOB. DJIEKTPOHHAS
KOHGUTYpalysl aTOMOB. DJIEKTPOOTPULIATETbHOCTbD.

[Mepuognuecknit 3akoH u Ilepmopmyeckast cucrema xumudeckux syemeHToB [ U MenpeneeBa CBsI3b MepUMOOMUYECKOTO 3aKOHA WU
[Tepmoamueckoin cucrtembl Xummdeckux synemeHToB [I.M.MeHpmeneeBa ¢ COBpeMEHHON TeOpHEN CTPOEHMSI aTOMOB 3aKOHOMEPHOCTM M3MEHEHUS
CBOVICTB XMMUYECKMX 3JIEMEHTOB ¥ 00pa3yeMbIX MMM ITPOCTBIX M CJAOXKHBIX BEIECTB I10 TPyIIaM U rmepuogaM. 3HaueHue Mepuoanueckoro 3aKoHa
B Pa3BUTUM HAYKU.

Crtpoenne BelecTBa. XMMMUUYECKass CBSI3b. Buabl XMMMUECKOM CBsI3M (KOBaJIEeHTHAs HEMOJISIPHAsT M IOJISIpHAsl, MOHHAsl, MeTaJUTMJecKas).
MexaunusMbl 00Opa30BaHMS KOBAJIEHTHOM XMUMMUYECKOM CBsI3M (OOMEHHBIM ¥ JOHOPHO-aKLENTOpHbI) BomopomHast cBsisb. BajeHTHOCTb.
OneKTpooTpuiiaTeibHOCTh. CTernieHb OKMcIeHMs. VIOHbI: KaTMOHBI ¥ aHUOHBI.

BeliecTBa MOJIEKY/ISIDHOTO ¥ HEMOJIEKYJISIDHOTO CTpOeHMsl. 3aKOH IOCTOSTHCTBA COCTaBa BellleCTBA. TUIbl KPUCTALIUUYECKUX PEIIETOK.
3aBMCUMOCTD CBOVCTBA BEIIECTB OT TUIA KPUCTAUIMYECKON PEILIETKN.

[ToHsATHE O IUCTIEPCHBIX CHCTeMax. VICTMHHbBIE M KOJUIOMIHbIE pacTBOpPbl. MaccoBast JoJIsl BelllecTBa B PacTBOPE.

Kiraccudmkanmst Heopraumueckux coeavHennii. HoMeHk/aTypa HeopraHMueCKMX BeIecTB. ['eHeTndecKasl CBSI3b HEOPTaHMYECKUX BEIIeCTB,
TIPUMHAIJIEKAIIMX K PA3IMYHBIM KJIaCCaM.

Xumnueckasi peakiys. Kimaccuburkaumsi XMMUYeCKMX peakivii B HEOPTAaHMYECKOW M OPTraHMYecKOy XUMMM. 3aKOH COXPaHEHMS] MacChl
BellleCTB; 3aKOH COXPaHEeHMs U TTpeBpallleHNsT SHEPTUY TPUXUMUUECKUX PeaKIUsIX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT pasanuHbIX (akTopoB. O6paTuMble peakiiuy. Xumuuyeckoe paBHoBecue. DaKToOpbl, BAMSIONIME Ha
cocrosiHne xummyeckoro paBHoBecusi. [Ipuniumn Jle latenbe.

OnekTpoauTuueckas auccouuainysi. CuibHble U ciabble 3/eKTpoyinThbl. Cpella BOJHBIX PaCTBOPOB BEIECTB: KUCJIasl, HeUTpaJibHas, 111eI0uHasl.
[Tousatue o BomopomHom nokasaresie (pH) pactBopa. Peakiun nonHoro oomeHa ['maposn3 HeOpraHMYecKnxX 1 OpraHMueCKuX BeIecTB.

OKMC/IUTENbHO-BOCCTAaHOBUTEIbHBIE peakuyn. [ToHATIMe 06 2/1eKTpo3e paciyiaBoB 1 pacTBOPOB coJieit. [IpumeHeHMe 31eKTposm3a

OxchepumenmanvHole Memodvl U3yueHust 8eujecme u ux hpeepaujeHuli: neMoHcTpaumsi Tabmun «Ilepmopgmyeckass cucreMa XMMUYECKUX
anemenToB [ I MenpeneeBa»; usydeHme Momesei KpUCTA/UIMIECKUX PEIIETOK; HAOIIOeHNe M OMMCaHMe JTEeMOHCTPAIMOHHBIX M JJabopaTOPHbIX
OTIBITOB (pa3JIo’KeHNe TIePOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaaM3aTopa, OmpeneseHne Cpelbl paCTBOPOB BeleCTBC MOMOILIBIO YHUBEPCATBHOTO
MHIMKATOpa, peakiMy MOHHOrO OOMeHa); MpoBeleHMe IpaKTUUYecKou paboThl «BiusHue pasamuHbix (aKTOpPOB Ha CKOPOCTb XUMMUECKOM
peakImm»

Pacuémuble 3adauu: PacuéTbl 1O YypaBHEHMSIM XMMUYECKMX peakliuii, B TOM UMCJIe TepMOXMMMUUYECKMEe pacuéTbl, paCyE€Tbl C
MCIIOJIb30BAHMEM TOHSITUS «MacCOBas AOJISI BEIIeCTBa»

20



Heopraumnyeckas xumust
Hemerambl. [Tonoskenme Hemera/uioB B Ilepuommueckoy cucreme xmummueckux sneMeHTOB [I.M.MeHpeneeBa M OCOGEHHOCTM CTPOEHUS
atomoB. DusMyeckue CBOIICTBA HEMETALIOB. AJUIOTpOIMS HEMETA/UIOB (Ha MpuMepe Kuciaopona, cepbl, pochopa mn yriaepoma). Xummyeckue

CBOJICTBA BaKHEMIIMX HEMETA/JIOB (raJIoreHOB, Cepbl, a30Ta, hocdopa, yriiepoaa M KpeMHMST) M UX COeOMHEeHNM (OKCUI0B, KMCIOPOICOAEPIKaIINX
KVCJIOT, BOOOPOIHBIX COeIVIHEHMIA).

[TpumeHeHMe BasKHEMILINX HEMETAJIJIOB U ux coefuHenuii. Mertayuibl. Ilosmoxkenne metaioB B [lepuomnyeckoin cucreme

xummueckux syemMeHToB I I  MengeneeBa OcoOOEHHOCTM CTPO- €HMSI 3JIEKTPOHHBIX 000jI04eK aToMoB MeTayioB QOluye ¢usudeckue
cBoyicTBa MeTasu10B. CIIJIaBbI METAJUIOB. DJIEKTPOXUMMUUECKUI PSII HAIPSIKEHUI METaJIIOB.

XUMMUYECKye CBOMCTBA BaXKHEMIIIMX METAJIJIOB (HAaTPUM, KaJIMi,KaJIbLi, MarHui, aJTIOMUHMIA, IIMHK, XPOM, JKeJjie30, Melb) ¥ UX COeIVHEHUN.

Oo61me crmoco6s! noxydeHus merauioB. Metaunyprust. Kopposust metaioB. CriocoObl 3allIMThI OT KOpposun. IIpumeHeHe MeTa/JIOB B OBITY,
MIPUPOJIE U TEXHUKE.

OxcnepumenmanvHole Memoodvl U3yUEHUS BeUleCms U UX npespawjeHuli: U3ydyeHne KoJueKimu «MeTa/utbl U CIIaBbl», 0OPa3lioB HEMETAJIIOB;
pelleHne 3KCIIepMMEHTAIbHbIX 3a/lau; HAOJIIOJEeHMe ¥ OIMMCaHMe MEeMOHCTPAIMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (B3aMMOJENCTBME TUIAPOKCHUIA
QIIOMVHMSI C paCTBOPAMM KUCJIOT U 11IeJIOUel, KaUeCTBEeHHbIE peaKIiMy Ha KaTMOHbI METaJJIOB).

Pacuémuwbie 3adauu:_PacuéTbl Macchl BelecTBa My 0ObEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA, MacCe WM OOBbEMY OIHOTO U3
YYaCTBYIOIIMXB peakiny BelleCTB; pacue€Thbl Macchl (00bEMa, KOJIMUYECTBA BeIleCTBa) MPOAYKTOB peaKkluy, ec/ii OAHO M3 BeIIeCTB MMeeT MpUMeCH.
XUMUS U KU3Hb

Posib xuMum B obecriedeHny SKOJIOTMUECKOM, SHEPTeTUIECKON U IUILEBOM 6€30IMaCHOCTH, Pa3BUTUM MeaUIVHbI. [IoHITHEe 0 HayYHBIX MeTOHax

TIO3HAHMS BEIECTB ¥ XMMUYECKUX PEaKIINIA.
[TpencraByieHnst 06 OOLIMX HAYYHBIX MIPUHIIMITAX TPOMBIIIUIEHHOTO MOTYYEeHNST BasKHEHIIX BEIECTB.
YesioBeK B MUpE BEIECTB M MaTEPUAJIOB: BasKHEHIIIME CTPOUTE/IbHbIE MaTepyasibl, KOHCTPYKIIMOHHbIE MaTepyaIbl, KpacKu, CTEKJIO, KEpaMMKa,
MaTepuabl Ijs1 3JeKTPOHUKM, HAHOMaTePyaJbl, OpraHMYecKre ¥ MUHEepaJIbHble YI0OpeHMS.
XuMust ¥ 300pOBbe UesioBeKa: MpaBWa MCIIOIb30BaHMSI JIEKAPCTBEHHBIX IpeapaToB; MpaBwia 6e30MacHOTO MCIOJIb30BaHMSI IpernapaToB
OBbITOBOM XMMMUM B MIOBCEIHEBHOM KU3HU.
Mes+cnpedmemuele cessu
Peaymsanyst MeXXmipeIMeTHbBIX CBsI3€ii NPy M3yuyeHuM oOlleil M HeopraHMueckoi Xxumuu B 11 kjacce ocyliecTBIsSIeTCS yepe3 MCIIOIb30BaHMe
KaK OOIIMX eCTeCTBeHHO-HAYYHBIX IMOHSITUM, TaK U TIOHSITUIA, SIBJISTIOIIVXCSI CUCTEMHBIMU JJIS1 OTAETbHBIX MTPeIMETOBECTECTBEHHO-HAYUHOTr'0 1UKJIA.
OG61re ecTecTBeHHO-Hay4Hble TOHSATMS: HAyuHbIM (aKT, TUIIOTEe3a, 3aKOH, TeOpus, aHau3, CUHTe3, Kjaccudukauus, MepuogUUHOCTbD,
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Ha6f[IO,H,EHI/Ie, IKCIIEpMMEHT, MOOEJIMPOBaHME, USMEPEHNE, SIBJICHHE.

dusmka: mMartepusd, SHeprusia, Mmacca, aToM, 3JIEKTPOH, ITPOTOH, HEIZTpOH, VOH, N30TOII, paAMOaKTMBHOCTb, MOJIEKYJId, BHEPFGTVI‘JECKI/II‘/JI YPOBEHD,

BeliecTBo, TeJo, O6'béM, arperaTHoe COCTosaHMue BellleCTBa, CI)I/ISI/I‘-IECKI/IE BE€JIMYMHDBI M €AVHUIIBI X M3MEpPEeHNs, CKOPOCTb.

buosiorusi: kneTka, opranmsm, 3KOCUCTeMa, 6uocdepa, MakKpo- U MUKPOIJIEMEHTbBI, BUTAMIHBI, OOMEH BeIIeCTB B OPraHM3Me.

['eorpadwusi: MuHepasbl, TOPHBIE TIOPOABI, ITOJIE3HbIE MCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHoyorusi: XuMmu4eckKast IMPpOMBIIIJICHHOCTb, METa/UIyprusd, IIPOU3BOACTBO CTPOUTEJIbHBIX MaTE€pPUAJIOB, CeJIbCKOXO3SI/ICTBEHHOE
IIpOon3BOACTBO, ITNIIEBAsE ITPOMbBIIIJIEHHOCTD, d)apMaueBqueCKaﬂ IIPOMBIIIJIEHHOCTDb, ITPOM3BOACTBO KOCMETUMUYECKUX IIperrapaToB, ITPOM3BOACTBO
KOHCTPYKIMOHHBIX MaTepnaioB, 3JIEKTPOHHAs ITPOMBIIIIJIEHHOCTb, HAHOTEXHOJIOT'MN.

TEMATHUYECKOE INTAHUPOBAHUWE YYEBHOI'O IIPEIMETA «XVMUS$1»(6a30Bblif YPOBEHbD)
Bcero 70 4, u3 Hux 1 4 - pe3epBHOe BpeMs
10 KITACC. OPTAHNYECKAS XMW
1u B Hepgei0, Bcero 34 u, 13 HUX 14 - pe3epBHOE BpeMs

[IpumepHbIe TEMBI, OcHOBHOe copepykaHue OcHOBHbIE BUJIBI I€SITE/IBHOCTM OOYUaIOIINXCS o0P
pacKphIBalolye JaHHbIN

paspges IporpaMMbl, 1

KOJINYECTBO YaCOB,

OTBOJVIMOE Ha UX U3YUYEHNE

Pasnen 1. TeopeTnueckyuie OCHOBbI OpraHM4eckomn Xumum (3 )

Tema 1. ITpenmet IIpenmeT OpraHMYeCcKoOy XUMUM: €€ BO3HUK- e PackpbIBaTh CMBIC/I M3Y4YaeMbIX TIOHSTHIA P21,
OpraHNyYecKoy XVMUU. HOBEHMe, Pa3BUTHE Y 3HaUeHye B IoTyye- (BBISIBJISITD X XapaKTepHble IPU3HAKN), )115(0)

Teopust XMMIUUECKOTO
CTPOEHMST OPraHNIECKUX
coenuHeHn (3 )

HMY HOBBIX BEIIECTB ¥ MaTepuasoB. Teopust
CTPOEHUsT OpraHNYeCKUX COeIMHEHMI
A.M.byTnepoBa, e€ OCHOBHbBIE TTOJIOKEHMSI.
CtpykTypHbIe (OPMYJIbI OPTaHUUECKUX
BelllecTB. ['oMosorusi, usomepusi.
Xumuyeckasi CBSI3b B OpraHMYeCKUX COeIV-
HEHUSIX: KpaTHbIe CBSI3U, G- U T-CBSI3U.
IIpencraBiene o kaaccuduKaImMy OpraHm-
yecKux BellecTB. HomeHkaTypa opranm-

YCTaHABJIMBATb UX B3aMMOCBSI3b.

o [IpuMeEHSITb MTOJIOKEHNST TEOPUM CTPOEHUS
oprannveckux coenvuenuit A. M. Bytneposa gist
0OBSICHEHUS 3aBUCUMOCTY CBOMCTB BeIeCTB OT
MX COCTaBa U CTPOEHMS.

¢ /cronp30BaTh XMMUUECKYIO CUMBOJIVKY JIJIst
COCTaBJIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTOM, COKPAILIEHHON) (hOPMYJT
OpraHMYeCKUX BEIIECTB
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YeCKMUX COeIMHeHUN (CucTeMaTnyeckasi) u
TPUBMAJIbHbIE Ha3BaHUS BAKHEMIIINX
IpefCTaByUTesel KJIaCCOB OPraHN4eCcKux
BElIEeCTB.

e OnpenensaTh BUObI XUMUUECKO CBSI3U
(omuHapHble, KpaTHbIE) B OpraHNYeCcKUx
COoeIVTHEeHMSIX.

Pasgen 2. YraneBogopoab! (12 )

Tema 2. IIpenenbHbie
YIJI€BOAOPOILI —
aJIKaHbI (2 U)

AJIKaHBI: COCTaB ¥ CTPOEHNE, TOMOJIOTU-
yecKkui psaa. MeTaH u 3TaH — MPOCTEMIIne
MpeACTaBUTEN aJIKAaHOB: (GU3MUECKIE U
XUMMWYECKME CBOMCTBA (peaKkiun
3aMelleHNs] ¥ TOpeHNs), HaXOKAeHle B
MIpUpoJie, MOJTyYeHne U IPUMeHEHMe

Tema 3. HenpenenbHbie
YTJIEBOOPOAbBI: AJKEHBI,
aJIKagyeHbl, aKUHbI (6 U)

AJIKeHBI: COCTaB U CTPOEHMe, TOMOJIOrYe-
CKUI psifi. DTUJIEH U IIPONIMJIEH —
MIPOCTEMIIINe TPefCTaBUTENN aJIKEHOB:
(usnyeckme u XMMMIECKNEe CBOVCTBA (pe-
aKUMY TUAPUPOBaHMS, FaJIOTeHPOBaHMS,
rUapaTanyn, OKUCIEHUS U TOMepu3a-
1IN ), TIOJTyYEeHNe U TIpUMEHeHe.
Ankaauensl. byragnen-1,3 u meTmioy-
TagyueH-1,3: cTpoeHye, BasKHENIIINE
XUMMYECKME CBOMCTBA (peaKiys MmoJiMmMe-
pusauum). IlogydyeHne cMHTETMUECKOTO
Kay4dyKa M Pe3VHbI.

AJNKMHBI: COCTaB U OCOOEHHOCTU CTPOe-
HMSI, TOMOJIOTMUECKUI psif. ALleTU/IeH —
MIPOCTENIINIA TPEACTaBUTEb aJIKVHOB:
COCTaB, CTpOeHMe, PU3MUecKue ¥ XUMude-
CKMe CBOMCTBA (peakuyy TUIPUPOBAHMS,
raJIorTeHNPOBaHMsI, TUIPATALlNY TOPEHNS),
MOJTyYeHNe U IMpPUMeHEeHNe

Tema 4. Apomatnyueckue
YTJIeEBOIOPObI (2 )

Apenbl. BeHso:n: cocraB, cTpoeHnue,
(dbusmyeckme 1 XMMUYECKIE CBOMICTBA

e PackpbIBaTb CMBIC/I M3YUaeMbIX MTOHSTUI
(BBISIBJISITH X XapaKTepHbIe
IIPM3HAKM), YCTAaHABIMBATh UX B3aMIMOCBSI3b,
MCITO/Tb30BaTh COOTBETCTBYIOIIME TIOHATHUS TIPU
OIMCaHUM COCTaBa, CTPOEHMS U IpeBpalleHnii
OpraHMYeCcKUX COeOVHEHMUI.

e lcrnonb3oBaTh XMMMUUECKYIO CUMBOJIVIKY IJIST
COCTaBJIEHMSI MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pasBEPHYTOI, COKPAILIEHHON) (GOPMYJT
OpraHNYecKuX BeIeCTB.

e V(cTaHaB/IMBATh MPUHAJIEKHOCTh BEIIECTB K
oIpeIeEHHOMY KJIacCy YIJI€BOAOPOIOB 110
COCTaBY U CTPOEHMIO, Ha3bIBaTh UX 110
CUCTEMATUUYECKOM HOMEHKJ/IAType; IPUBOAUTh
TpUBMAJIbHbIE Ha3BaHUS OT/IEJIbHBIX
MpeiCTaBUTENIeN YIIeBOJOPOIOB.

o OmpenensaTb BUObI XMMUYECKON CBSI3U B
MOJIEKYJIaX YTJIEBOJOPOIOB; XapaKTepu30BaTh
3aBUCUMOCTDb PEaKLMOHHOM CIIOCOOHOCTH
YIJIEBOAOPOOOB OT KPaTHOCTM KOBaJIEHTHOI
CBSI3M.

e XapaKTepusoBaTh COCTaB, CTPOEHNE,
npyMeHeHne, pusnvecKme U XMMnIecKue
CBOMCTBA, BasKHEMIIIME CTIOCOOBI ITOTyUeHNUS
TUIMYHBIX MIPeICTaBUTEJIEN Pas3/IMUHbBIX K/IaCCOB
YIJIEBOIOPOMAOB (MeTaHa, 9TaHa, STUIeHa,

Pa11l,
OLNOP
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(peakiuu rajJioreHMpPOBaHUS U
HUTPOBaHMS), TIOJIyYeHMe U IIPUMeHEeHMe.
Tonyon: cocras, crpoeHne, pusndeckue u
XMMUYECKMEe CBOVCTBA (peakuym
rajIoTeHNPOBAHMS ¥ HUTPOBAHMS),
nosTyueHue u npumMeHeHe. TOKCUUYHOCTb
apeHoB. ['eHeTnuecKast cBsI3b
YIJIEBOIOPOAIOB, TPUHAIJIEXAIINX K
pa3aMYHbIM KJIaccam

Tema 5. IIpupoaHbie
MICTOYHUKM YTJIEBOJOPOIOB MU
X IepepaboTKa

(2 9)

[IpuponHbIe MCTOYHUKM YTI€BOAOPOJOB.
[TpuponHbIi ra3 ¥ MOMyTHbIE HEDTSIHbIE
rasel. HepTh 1 e€ mpoucxoskmeHue.
Crioco6b1 epepaboTky HedTH: ITeperoHkKa,
KPEKVMHT (TepMUUYeCKUI, KaTaIUTUUECKUN),
nposm3. [IpogyKThl mepepaboTKm

HeTH, X TPUMeHeHMe B IPOMBIIIIEHHO-
cTu U B 6bITy. KaMeHHbIN yrosb 1
MIPOYKTHI €ro repepaboTKM.
HemoHcTpaims

— koJekuun «HedTb» 1 «YTosb».
JlabopaTopHbIe OMbITHI

— O3HaKoMJIeHMe ¢ oOpas3laMy IacTMace,
Kay4yKOB U PE3VHBbI;

— MoJenaupoBaHue MoJiekya YB u
raJIOreHOMPON3BOIHBIX.

[TpakT pa6ora Ne 1. ITosryueHne sTuieHa u
M3yueHe ero CBOMCTB. Borunciaenuss — mno
YpaBHEHUIO XMMUUYECKO peakiuy (Macchl,
06bE€Ma, KOJIMYECTBA MCXOTHOTO BeIlleCTBa
VJTU TIPOJIYKTA PeaKiuy MO U3BEeCTHBIM
Macce, 06bEMY, KOJMYECTBY OFHOTO U3 UCX
BeIlleCTB MJIM MTPOAYKTOB PeaKIni).

areTuyieHa, 6yragmena-1,3, 6eH3o1a).
BhISIBISATD reHEeTUYECKYIO CBSI3b MEXKY
YIJIEBOAOPOHAaMM U MOATBEPXKIATh €€ Hauume
YPaBHEHMSIMY COOTBETCTBYIOIIMX XUMUYECKUX
PeaKIuii C UCIOJIb30BaHNEM CTPYKTYPHBIX
dbopmy.

XapakTepn3oBaTb UCTOUYHUKM YIJIEBOJOPOSHOTO
CbIpbsl (HeTh, IPUPOIHBIN I'a3, YIOJib),
CITOCOOBI UX MepepabOTKM U TPAKTUUECKOe
IIpMMEHeHMe MT0TyYaeMbIX TPOIYKTOB.
Wcnonb3oBaTh eCcTeCTBEHHO-HAYYHbIE METOIbI
MIO3HaHMsI — IIpOBeleHIe, HabIoIeHne 1
OIMCaHVe XMMMUUECKOTO SKCIIEPUMEHTa
(1abopaTopHbIe U IIPAKTUYECKMe PabOThI).
CrepoBarh mpaBuiaM 6e30macHoi paboThl B
J1abopaTopuM IIPU UCIIOTb30BAHUYM XVMMMUYECKON
TIOCYIbI ¥ OOOPYIOBaHMS, @ TaKKe IpaBujIamM
0bOpallieHust C BeIeCcTBaMyu B COOTBETCTBUMA C
MHCTPYKIMSMU 110 BBITIOJIHEHUIO JIaG0PaTOPHbBIX
OITBITOB U MPAKTUYECKUX PAOOT IO TOTYUYEHUIO
Y U3YUYEHMIO OPraHMUYeCKIUX BeIeCTB.
[TpencraByisaTh pe3yyabTaThl SKCIIEPUMEHTA B
dbopme 3amMcyu ypaBHEHUII COOTBETCTBYIOIIUX
peakiuii 1 JejaTh BbIBOJIbI Ha X OCHOBE.
[TpoBOANTD BBIUMCIIEHNS TIO YPAaBHEHUIO
XUMMUUYECKOM peaKkLyiu.

CamocTosITeTbHO TJIAaHUPOBATh U

OCYIIECTBJISITh CBOIO IMO3HABATEIbHYIO
JeSITeJIbHOCTD; MIPUHMMATh aKTMBHOE yuyacTie B
I'PYIIIOBOM yUeOHOI JIeSITeTbHOCTU
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Pasgen 3. Kucnopoacopepskatiye opranndeckue coeguaenms (12 1)

Tema 6. CnupThI.
®eHoit (3 u)

IIpenenbHble OMHOATOMHBIE CIIMPTHI.
MertaHoJ 1 3TaHOJI: CTpoeHMe, pusndeckme
" XMMMYECKe CBOVCTBA (peakiyum C aKTUB-
HBIMJ MeTaJUIaMy, TaJIOT€HOBOJOPOIaMH,
ropeHue), npuMeHenne. Bomopoanas
cBs13b. DusMoIOrNYEeCcKOe IeMCTBIE
METAaHOJIa ¥ 3TAaHOJIa Ha OPraHu3M
yeJioBeKa.

MHoroaToMHbI€ CIIMPTbI. DTUJIEHIJIVKOJIb
U TJIIIEPUH: CTPOeHMe, GU3NIECKue 1
XMMMUYECKME CBOVICTBA (B3aMMOIEMCTBIE
CO IIeJIOYHBIMM MeTaJIaMy, KaueCTBEHHAsI
peakiysl Ha MHOIOATOMHbIE CITUPTHI).
®dusnosiornueckoe JeicTBUE Ha OpPraHu3m
yejioBeKa. [IpuMeHenne ramuepuHa u
STUJIEHT JINKOJISL.

®enosn. CTpoeHMe MOJIEKYJIbI, GU3NIECKIE
U XMMMUYECKHe CBOMCTBa (eHoIa.
TokcuunocTsb penosa. [Ipumenenne
(enona.

Tema 7. Anpoerunsbl.
Kap6oHOBbIE KMCJIOTHI.
Cnoxkuble 3¢upsl. (7 1)

Anbnernsbl 1 KeToHbl. DopMasnbaerua,
aleTaJIbJIerui: CTpoeHne, pusndeckue u
XMMUUYECKOe CTpPOeHe, XUMUUEeCKNe
CBOVCTBA (peaklyuy OKUCJIEHUS U
BOCCTaHOBJIEHNSI, KAUeCTBEHHbIE
peakiiun), mosyyeHne u mpuMeHeHue.
A1ieToH: cTpoeHne, Gu3nIecKue u
XUMMUYECKMEe CBOMCTBA (peakiu OKUCTeHUS
¥ BOCCTAHOBJIEHUST), IOTyYEHNE U
NpUMeHeHNe.

OpHOOCHOBHbBIE TTpeJie/bHbIe KAPOOHOBbIE

PackpbIBaTh CMBICJT M3y4YaeMbIX TTOHSATUIA
(BBISIBJIATH UX XapaKTepHbIe MPU3HAKN),
YCTaHaBIMBATh UX B3aMMOCBSI3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIVE ITOHSITHS IIPU OIMCAHUY
COCTaBa, CTPOEHMSI ¥ TIpeBpaIlleHii OpraHnye-
CKUX COeIMHEHMI.
Ncnonb30BaTh XMMUYECKYIO CUMBOJIMKY IJIST
COCTaBJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pasBépHyTOIM, COKpaleHHon) dopmya OB.
Y craHaBaMBaTh MPUHA/IJIESKHOCTb BEIIECTB K
onpefeIeHHOMY KJIacCy IO COCTaBy U
CTPOEHMIO, Ha3bIBATh UX IO CUCTEMATUYECKON
HOMEHKJIAType; IPUBOIUTb TPUBUAJIbHbIE
Ha3BaHMS OTAEbHBIX ITPeICTaBUTEIEN
KUCJIOPOACOAEPKAIMX COeIMHEHNIA.
XapakTepus3oBaTb COCTaB, CTPOEHME, ITPUMeHe-
H1e, GU3NYecKue M XMMUIeCKe CBOMCTBA,
Ba)KHEMNIIIMEe CIIOCOOBI TOTYUEHMS] TUITUUHBIX
MpeCTaBUTENIEN PA3JIMUHbBIX KJIACCOB KMUCJIO-
poIcoaepsKallIMx coeIyHeHn (MeTaHoIa,
3TaHOJIa, IJIMiepuHa, heHojia, GopMasbaermuia,
aleTaJbJIeruaa, YKCyCHOM KMUCJIOThI, TJIIOKO3bI,
KpaxMaJia, 1IeJIJTI0JIO3bI); BbISIBJIATh T€HETUUe-
CKYIO CBSI3b MEXAY HUMM U TTOATBEPKIATh €€
HaJIM4Me YPaBHEHUSIMY COOTBETCTBYIOIINX
XUMMUYECKMUX PeaKIuil C UCIOJIb30BaHNEM
CTPYKTYPHBIX GOPMYJIL.
OmnuceiBaTh COCTaB, ¥ IPUMEHEHME SKUPOB,
XapaKTepu3oBaTh UX 3HAUEHME [IJIs1 SKU3He I esI-
TeJIbHOCTY OPraHMU3MOB.

e (co3HaBaTh ONACHOCTD Ha KUBbIE OpraHM3MbI

Pa11l,
OLNOP
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KUCI0ThI. MypaBbyHast M YKCyCHasI
KUCJIOTBI: CTpOeHue, pusndeckue u
XUMMUYECKMe CBOMCTBA (CBOMCTBA, OOIIye
ILIS1 KJ1acca KUCJIOT, peakiys atepuduka-
1K), TTIOSTydYeHue u npuMeHenmne. Cteapu-
HOBasl ¥ OJIEMHOBAsI KUCJIOThI KaK Mpei-
CTaBUTEJIM BBICIINX KAPOOHOBBIX KMUCJIOT.
Mbi1a Kak cou BbICHIMX KapOOHOBbBIX
KUCJIOT, UX MOIOILee JeliCTBIe.

CrnoxkHble 3GUpbI KaK MPOU3BOAHBIE
KapOOHOBBIX KMCJIOT. ['MAPO/IN3 CIIOKHBIX
acupos. JKupsl. I'maposms skupos. [Tpu-
MeHeHMe KUPOB. brosiornueckast poJib
SKUPOB

OIpeie/IEHHbIX OPraHMUYeCKUX BeIeCTB U
TIOSICHSITh BO3JIE/ICTBUS Ha TIPUMEPAxX CIIOCOOBI
YMEHBIIIEHNS U TIPEeIOTBPAILIEHNS X BPEIHOTO
BO3JIE/CTBMSI HA OPraHM3M YeJIOBeKa.

e lcrnonb30BaTh €CTECTBEHHO-HAYYHbIE METObI
MO3HaHUS — IpOBeeHNe, HabJIoIeHe U
omnycaHue XMMUIECKOTO IKCITePUMEHTA
(ytabopaTopHbIE U TIPAKTUYECKME PAOOTHI).

o (CiemoBath IpaBujiaM 6e30MacHoO paboThI B
J1abopaTopumM MPY UCIIOIb30BAHNUM XUMUYECKON
MTOCYZAbI ¥ 0O0PYIOBaHMS, a TAK)Ke ITpaBUIaM
0bpalleHNsT C BEIeCTBAMM B COOTBETCTBUM C
VMHCTPYKIMSMY BbITTOJTHEHMS JTAOOPATOPHBIX
OTIBITOB U MPAKTUUECKNX PabOT IO MMOTYyUEHUIO
Y U3YYEHUIO OPraHNUYeCKUX BEIeCTB.

Tema 8. YrieBonpl (2 u)

YreBobl: COCTaB, KiIacCupuKaims
yIJIeBOOB (MOHO-, IV~ U TTOJICAXapUAbI).
I'moko3a — mpocTeimii MOHOCaxXapu/I:
0COOEHHOCTY CTPOEHMSI MOJIEKYJIbl, hu3uye-
CKMe U XMMUUYEeCKMe CBOICTBA (B3auMO/Iei-
ctBue ¢ ruapokcuaom menu(Il), okucienme
aMMMavYHbIM pacTBOpoM okcua cepebpa(l),
BOCCTaHOBJIEHME, OPOsKEHME TJTFOKO3BI),
HaxoXXJIeHue B Mpupoze, IpuMeHeHue,
6mosiornueckast poyib. @oTocuHTES.
@pyKTO3a KaK M30Mep I'JTFOKO3BI.

Caxaposa — MpencTaBUTelb AMCaXapuIoB,
TUOPOJIN3, HAXOXKIEeHe B IIPUPOJie U
npumeHeHne. Kpaxmas u 11e/1110103a Kak
npupoaHbie nojaumepbl. CTpoeHne
KpaxMmasia U 11eJiTt0103bl. Dusnyeckue u
XUMMUYECKMEe CBOMCTBA Kpaxmasia

e [IpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B
dbopme 3amucy ypaBHEHMUI COOTBETCTBYIOIIMX
peaxiMii 1 JeaTh BbIBOJbI HA X OCHOBE.

e [IpoBOOUTH BBIYMCIIEHNS IO YPAaBHEHUIO
XUMUUYECKOM peaKkLyiu.

CamMocTosITe/TbHO TIAaHUMPOBAaTh ¥ OCYILECTBJISATD

CBOIO TIO3HABATEJbHYIO JIESITeJIbHOCTb; MPUHMMATh

aKTMBHOE y4YacTMe B TIPYHOIIOBOM  y4eOHO

eI TeJIbHOCTY

POII,
®IIMIOP
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(TMaponun3, KayeCTBEHHAsT peakIys C
1omom).

JlabopaTopHbIe OMBIThI

— TrOpeHue CIIMPTOB;

— B3aMMOJIENMCTBME IJIUIEPUHA C
rugporcugom menu(Il);

— OKMUCJIEHME aJTbAErUI0B aMMUAYHbIM
pacTtBopoMm okcuaa cepebpa(l) n
runppokcumom mean(Il);

— B3aMMOJENMCTBME KpaxMasia C MOIOM.
[TpakTnueckast pabora Ne 2. CoricTBa
pacTBOpa YKCYCHOM KUCJIOTHI.

Borumcienmust — o YPaBHEHMIO
XMUMMUUYECKOM peakiuu (Macchl, 0OBEMA,
KOJIMYECTBA MCXOJHOTO BeIeCcTBAa WU

MPOOYKTa pPeakiuu IO M3BECTHbIM Macce,
00bEMY, KOJIMYECTBY OFHOTO M3 MCXOITHBIX
BEIIECTB MUJIM ITPOJYKTOB PEaKIINA)

Pasznen 4. AzoTcomepskaliye opranndeckme coegyHenus (3 u)

Tema 9. AMUHBL.
AmumHokucoTel. benku (3 u)

AmMunbl. MeTtunamMmuH 1 aHUJIMH: CO- CTaB,
CcTpoeHne, pusnyecke ¥ XMMHUIECKye
CBOJCTBA (TOpeHue, B3aMMO/IeNICTBIE C
BOJION U KUCJIOTaMM). AMMHOKMCIIOTBI KaK
aMmbOoTepHbIE OPraHMYECKIE COeOVHEHMS.
®dusuueckue U XMMMUUECKME CBOJICTBA
aMMHOKMCJIOT (Ha IpuMepe TJINIMHA).
Buonornueckoe 3HaueHue aMUHOKMCJIOT.
ITentuabl. benknu Kak mpupomHbie
BBICOKOMOJIEKYJISIPHbIE COEIVIHEHMS.
[TepBuuHast, BTOpUYHAS ¥ TPETUIHAS
CTPYKTypa 6e/IKoB. XMMUYEeCKMe CBOMCTBA
GeJIKOB: TUAPOJINU3, AeHaTypalys,

e PackpbIBaTh

CMBICJI ~ M3Y4YaeMbIX  ITOHSTUIA
(BBISBJISITb ~ MX  XapaKTepHble  IPU3HAKN),
YCTaHaBAMBATh MX B3aMMOCBSI3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHSATUSI TIPU  OIMCAHUU
COCTaBa, CTpOeHMsT u TpeBpalleHNin
OpraHNYeCKUX COeqMHEHUN.

Ucnonb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pasBEpHYTOI, COKPAILIEHHO) dbopmyn
OpraHMYEeCKMX BEIIECTB.

Omnpenenatb NPUHAAJIEKHOCTb  BEIIECTB K
OTpeNeNIEHHOMY  KJacCy IO  COCTaBy U

CTPpO€HMIO, Ha3bIBaTb MX IIO CUCTEMATUYECKON

Pa11l,
BIIM1OP
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KaueCcTBEeHHbIE peaKkiny Ha OeJIKu.
IleMoHCTpaLmy — [IeHaTypaius 6eJKOB
IIpY HarpeBaHUM; — I[BETHbIE peaKIK
GeJIKOB.

HOMeHKJ’[aType; NPpUBOONUTD TPpUBUAJIbHDbIE
Ha3BaHMsI OT/EJIbHbBIX IIPeCTaBUTEIeN.
XapakTepn3oBaTh COCTaB, CTpOeHMe,

npYMeHeHue, (Gu3NUecKre U  XUMUYECKUE
CBOJMCTBA, BaKHEMIIME CIOCOOBbI IOJTyYEHMUS
TUMNYHBIX TIPEINCTaBUTENEN a30TCOAEp KaIx
coenyiHeHU (TJIMLIMHA Y GEJIKOB).

PackpbiBaTh  CMBICSI  M3yYaeMbIX  ITOHSTUI
(BBIIBIATD ~ MX  XapaKkTepHble  TPU3HAKM),
YCTaHaBIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh
COOTBETCTBYIOIIME TIOHSATUS TIPU ONMMCAHUU
COCTaBa, CTPOEHUS " MpeBpalieHnn
OpraHMYeCcKUX COeOVHEHMUI.

Ucrnonb3oBaTh XUMUYECKYIO CUMBOJIMKY JJIS
COCTaBJIEHUSI MOJIEKYJISIPHBIX UM CTPYKTYPHBIX
(pa3BépHyTOII, COKpaIIEHHOMN) dbopmyn
OpraHNYeCKNX BEIECTB.

Ompenenarb NPUHAOJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY  KJacCy IO COCTaBy M
CTPOEHMIO, Ha3bIBaTh MX IO CUCTEMATUUYECKON

HOMEHKJIAaTYype,; NPpUBOONUTD TPpUBUAJIbHbIE
Ha3BaHMs OTHOEJ/IbHbIX HpeﬂCTaBMTeHeﬁ.
XapaKTepmoBaTb COCTaB, CTpoeHune,

IpUMeHeHVe, GU3UYECKHe U XUMUYECKue
CBONCTBA, BaKHEMIIME CIOCOOBI IOTyYEHMUS
TUIIMYHBIX IIPEICTABUTENIeN a30TCOAEP KallUX
coenviHeHN (TJIMIIMHA Y OEJIKOB).

[TosicHaTh, Ha mpuMepax 3HaueHue OeJIKOB IJIS
opraHusMa 4ejoBeKa.

Wcnonb3oBaTh €CTeCTBEHHO-HAYYHbIE METOIbI
MO3HaHUs — HabMIOJaTh M ONMCHIBATh
JEeMOHCTPAIVIOHHBIN SKCIIEePUMEHT.
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CamMocCTOosITeTbHO TIJIAaHUPOBATh M OCYILIECTBJISATh
CBOIO MO3HABATEJIbHYIO JesITeJIbHOCTD;
NPYHMMATh aKTMBHOE Yy4acTue B T'PYIIIOBO
YUeOHOM AesITeTbHOCTU

Pasnesn. 5. BbicOKOMOJIEKYJISIpHbIE

coenuHeHns (2 9)

Tema 10. ITnacTMaccsrl. OCHOBHbIE TIOHATYS XUMUU BnageTsb M3y4aeMbIMU xummueckumy | PO,

Kayuyxku. Bonokna (2 ) BbICOKOMOJIEKYJIIPHBIX COeAVHEHMUN: TIOHATUAMM: PpacKpbiBaTh CMbICA usyuyaembix | @LIIOP
MOHOMep, MoJMep, CTPYKTYPHOE 3BEHO, MOHATUN ¥ TIPUMEHSITb 3TU TIOHSTUS TIpU
CTereHb MOoJMMepu3alun, CpemHsIs OIMCAaHUN cocTraBa " CTPOEHMST
MoJieKyJispHas Mmacca. OCHOBHbIE METOIbI BbICOKOMOJIEKYJISIDHBIX OPraHMUYeCKUX BeIlEeCTB,
CMHTE3a BhICOKOMOJIEKYJISIPHBIX IJI1 OO'bSICHEHUST OTAEIbHBIX (PAKTOB U SIBJIEHUM.
COeIMHEeHVI — MOJIMMepU3aLus U Ncrnonb3oBaTh XMMUUECKYIO CUMBOJIUKY JIJIS
nosmkoHaeHcanyst. [lnactmaccsr. COCTaBJIEHMSI CTPYKTYPHBIX (POPMYJI BEILLIECTB U
HaTypaanbHZ " CMHTETUYECKME KayUyKN ypaBHeHV[f/'[ pea}(up{]}i nojiMMepusanumn u
(6yTamMeHOBBIN, XJIOPOIPEHOBBIN 1 MTOJTMKOHIEHCALINN.
M30IPEHOBbIN). BoslokHa: HaTypasibHbIe
(XJIOTIOK, IIepPCTh, IIEJK), UCKYCCTBEHHbIE
(alleTaTHOE BOJIOKHO, BMCKO3a),
CUHTeTUYeCcKMe (KarpoH U JIaBCaH).
HdeMoHCcTpauysi — O3HaKOMJIEHME C
ob6pasiamMy MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAcC, KayuyyKOB.

11 KJTACC. ObITASd HEOPTAHUYECKAS XMW

1u B Hemest0, Bcero 354, u3 HMX 34 — pe3epBHOE BpeMs

Tema, OcHoBHOe comepskaHue OcHOBHEIE BU/IBI o0P

KOJIM4YeCTBO YaCOB

OesaTeJIbHOCTU o6yqa}oumxc;1

Pasnen 1. Teopernueckue ocHOBbI xumun (12 u)
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Tema 1. CTpoeHne aToMOB.

XUMMUIECKUI 3j1eMeHT. AToM. SInpo aToma,

L4 PaCKprBaTb CMBICJT U3Yy4Ya€MbIX TIOHSATUM

POIII,

[Tepmronnueckuit 3aKOH U M30TOIIbI. DJIEKTPOHHAsT 000/I0UKa. (BBISIBJISITD MIX XapaKTepHbIe NIPU3HAKN), OLNOP
Ilepmomnueckast cucrema OHepreTuyecKre YpoBHMU, TOTYPOBHN. YCTaHaB/IMBAaTh MX B3aMMOCBS3b.
XVMNYECKHMX 3JIEMEHTOB ATOMHBIE Op6I/ITaHI/I, S, p-, d->71eMeHTHI. ° PaCKprBaTb CMBICJI IePUOAMYECKOT'O 3aKOHa I[
IO..MenneneeBa (3 u) OcobeHHOCTH pacIpeiesieHUs 3JIeKTPOHOB U. MeHpeneeBa 1 IeMOHCTPUPOBATDb €I0

I10 Op6I/ITaHHM B aTOMadX 3JIEMEHTOB IIEPBbLIX CHUCTEeMaTU3UPVIOILYIO, O6'b$ICHI/ITeJIbHYI-O u

qupréX nmepmoaoB. SHeKTDOHHaFI IIPOrHOCTUYECKYIO ¢)YHKHVU/I-

KOHGUIYpaLyst aTOMOB. DJIEKTPOOTPHLIA- e XapaKTepu3oBaTh 3JIEKTPOHHOE CTPOeHye

TeIbHOCTD. [leprozmiyeckiii 3aKOH 1 aTOMOB XMMMYECKUX 37IEMEHTOB 1 —4 nepuopos,

Ilepropyyeckas cucTeMa XMMUYECKMUX MICIIONb3YS1 IOHSITUS «S-, P-, d-3JIeKTPOHHbIE

anemeHnToB [I. VI. MenneneeBa. CBsi3b OpOUTAIIN», «IHEPreTUUECKIE YPOBHI».

nepyoaMyYecKoro 3akoHa u Ilepuonmyeckon e OO6DBACHATH 3aKOHOMEPHOCTY M3MEHEHUS

CHCTEMBI XVMIIECKIX JIEMEHTOB IL-UH- CBOJCTB XMMMUYECKMX 3JIEMEHTOB U UX COeIMHEeHMI

MenpiesteeBa ¢ coBpeMeHHO Teopueit IO Iepyuoaam u rpyimmnam Ilepmroanyueckon CucTeMsl

CTPOEHIT aTOMOB. 3aKOHOMEPHOCTH xuMmnuecknx snemenTos [I. V1. Menneneesa

M3MEHEHMSI CBOMCTB XMMIYECKUX

3JIEMEHTOB ¥ 00pa3yeMbIX UMM ITPOCTBIX U

CJIOKHBIX BEIIECTB I10 I'PYIIIIaM U

nepmopaM. 3HaueHue MeproauIeCcKoro

3aKOHA B Pa3sBUTUM HAYKU.

HemonHcTpauyu. Buabr Tabimiy

«Ilepuomnueckas cucTeMa XUMUYECKUX

synemeHToB [I. 1. MeuneneeBa»
Tema 2. CTpoeHne CrpoeHne BeljecTBa. XMMMUUecKast CBsI3b. e PackpbIBaTh CMBIC/I M3y4YaeMbIX IIOHATHI Polll,
BellleCTBa. MHuoroobpasue | Buapl xumMmuueckon cBs3u (KOBaJeHTHAasI (BBIAENISTD X XapaKTepHble NIPU3HAKN) U OONOP

BelllecTB (4 )

HeToJIIpHAas Y TOJISIpHAas, MOHHAsl, MeTaJlIu-
yeckast). MexaHu3Mbl 06pa3oBaHMs
KOBaJIEHTHOV XMMUYECKOW CBSI3U
(0OMEHHBIN ¥ JOHOPHO-aKIIEIITOPHBIN).
BonopoaHas cBsi3b. BaneHTHOCTbD.
DJIeKTpooTpuilaTeIbHOCTh. CTeneHb
OKMCJIeHus. VIOHbI: KaTMOHBI ¥ aHMOHBI.

MPUMEHSATDb STU ITOHATYS IIPYU OIMMCAHUM COCTaBa U
CTPOEHMSI BEIECTB, A5 OObSICHEHUS OTIe/IbHbIX
($aKTOB U SIBJIEHMUIA.

o QOmpenensaTb BUIbI XMMUUYECKONM CBSI3N
(KOBaJIGHTHOM, MOHHOM, METaJ/UTMYECKOM,
BOJIOPOTHOV) B COEIMHEHMSIX; TUIT
KPUCTA/UINMIECKON PEIIETKM KOHKPETHOI'O
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BeriectBa MoJiekyIsIpHOTO U
HEMOJIEKYJISPHOTO CTPOeHMsI. 3aKOH
IIOCTOSIHCTBA COCTaBa BelllecTBa. THUIbI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BelleCTB. HOHHTI/Ie O OIMCIIE€PCHBIX
cucTeMax. VicTuHHBIE M KOJIJIOMIHbIE
pacTBOpbl. MaccoBas [0/ BEeIlleCTBa B
pactBope. Kitaccudmkanyst
HeOpraHn4YeCKux CO@,[[I/IHEHI/IIZ.
HoMeHkaTypa HeOpraHM4eckux BeIeCTB.
FeHeTI/I‘-IeCKaH CBsI3b HEOPraHN4YeCKUx
BelLIeCTB, IPUHAIJIEKAIIMX K Pa3IMIHbIM
KJIaccam.

BellleCTBa.

e OrmpenenaTb BaIGHTHOCTb U CTeNIeHb OKMCJIEHMSI
XUMMUYECKMX 3JIEMEHTOB B COeIVTHEHMSIX
pasIMYHOro COCTaBa.

e [IpoBOAUTH BBIUMC/IEHNS C UCIIOJIb30BaHNEM
TIOHSITUSI «MAaCCOBas IOJIsl BeIlleCTBa B PaCTBOPE».

e OODBSICHSITh 3aBUCMMOCTb CKOPOCTY XUMMUUECKON
peakiu OT pas3aInyHbIX (HaKTOPOB.

e OrmpenensiTh XapakTep CMEIIEHNS XMMUYECKOTO
paBHOBECHS B 3aBUCMMOCTHU OT BHEIITHEr0o
BosgencTBus (nmpuHuymn Jle Illartesnbe).

Tema 3. Xumnueckue
peakuyu (5 1)

Xumnuaeckas peakuysi. Knaccnpuxarnys
XUMMWYECKMX PeaKkIyil B HEOPraHMUeCKOM U
OPraHMYEeCcKON XMMMM. 3aKOH COXpaHeHMs
MacCChI BEIIECTB; 3aKOH COXPaHEHUS U
MpeBpalleHNs] SHEPTUM IIPU XUMUUECKUX
peakImsX.

CKOpOCTh peakinu, e€ 3aBUCMMOCTb OT
pasanuHbIX pakTopoB. OOpaTUMBbIE peaKLIVN.
XumMnaeckoe paBHoBecye. DaKkTopHI,
BJIMSIIOIME HA COCTOSTHME XVMMUUECKOTO
paBHoBecus. [Tpunuum Jle [llatenne.
DnekTpoauTnueckast nucconuaiysi. CuibHbIe
1 cnabbie asekTposinThl. Cpema BOAHBIX
PacTBOPOB BEIIECTB: KMCJIast, HeMTpaIbHasl,
miesiouHas. IToHsitue o BogopomHOM
nokazatesie (pH) pactBopa. Peakiium
MOHHOT'O oOMeHa. ['Mposn3 opraHnyeckux u
HeopraHmyeckux BemectB. OKMCIUTETbHO-
BOCCTaHOBUTEJbHbIE peakiuu. [ToHsTHE 00

e CocTaB/iSTh YpaBHEHMST peaklyil pas3IMUHbIX
TUIIOB; TIOJIHbIE ¥ COKpPAIEHHbIE MOHHbIE
YpaBHEHMS peaKIvii, YIYUTbIBAsT YCIOBYS, IIPU
KOTOPBIX 9TU peakLyy UAYT J0 KOHIIA.

e TloaTBepkAaTh CyIeCTBOBaHME r€HETUUYECKON
CBSI3Y MEXIYy HeopraHMueCKMMM BeIeCTBaMu C
TTOMOIIIbIO YPaBHEHMI COOTBETCTBYIOIINX
XUMUUYECKUX peaKLyiA.

e [IpoBomuTh, HabGIOIATh ¥ OMMUCHIBATD
XUMMUYECKUI SKCITIEPUMEHT: 10 OIPeIeIeHIIO
cpenbl BOOHBIX PACTBOPOB BEILIECTB, BbISBIEHIIO
YCJIOBMIA IIPOTEKaHMSI PeaKklUii MIOHHOTO OOMeHa,
U3YUYEHUIO BIUSIHUS PA3INYHbIX (aKTOPOB Ha
CKOPOCTb peaKiInii.

e (CregoBath mpaBMJiaM MOJIb30BAHUS
XUMMUYECKOM MTOCYA0N U JIaGOpaTOPHBIM
060pyIOBaHNEM.

[IpencTaBiSTh pe3yabTaThl XMMUYECKOTO
9KCIepuMeHTa B hopMe 3almcy ypaBHEHUN

Pa11l,
OLNOP
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9JIEKTPOJIM3€E PACIIABOB ¥ PACTBOPOB COJIEIA.

[TpumeHeHMe 371eKTpoIM3a.
HemoHcTpaiin

— MOJEeJIV KPUCTAJIMIECKUX PEIIETOK;

— pa3sJIoKeHMe ePOKCHIa BOJOPOa B
MPUCYTCTBUM KaTaam3aropa.
JlabopaTopHbie pabOThI

— TIpOBeJieHNe peaKiuii MOHHOTO OOMeHa;
— orpeziesieHe cpeabl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAJTLHOTO MHAMKATOPA.
[TpakTnueckast pabora Ne 1. Bimsiaue
PasIMYHbBIX (PAaKTOPOB Ha CKOPOCTH
XUMUUYECKOM peaKLu.

Bbrunciiennst — pacueTsi C
MCIIOJIb30BAHMEM TTOHSITHSI «MacCoBast TOJIsT
PACTBOPEHHOT'O BELIIECTBA»; — PACYETHI IO
YPaBHEHUSIM XMMUUYECKUX PeaKIlnii, B TOM
YyICJie TEPMOXMMUYECKIE PACUETHI.

COOTBETCTBYIOIIMX PEaKLUi U AeaTh BbIBOJbI Ha
ux ocHoBe. [IpoBOAUTD BBIUMCIIEHUS TTO
YpPaBHEHMSIM XMMUYECKUX peaKInii, B TOM YMCIIe
TepMOXMMMYECKME PACUEThI

Pasnen 2. Heoprannueckast xumust (16 u)

Tema 4. Hemetauisr (8 u)

Hemetasnbl. ITososkeHne HemeTannoB B
ITepuomuueckoii cucTeMe XMMUUECKUX
syemeHToB [I. V1. MeHnneneeBa u
0COBGEHHOCTM CTPOEHMS aTOMOB.
dusuyeckue CBOVICTBA HEMETAJIJIOB.
AsoTponusi HeMeTaJUIoB (Ha MpUMepe
KH1CI0poza, cepbl, pocdopa 1 yriiepoaa).
XymMuuecKkye CBOMCTBA BasKHEMIIINX
HeMeTa/JIOB (TaJIOTeHOB, Cepbl, a30Ta,
docdopa, yriepoma M KpeMHUS) U UX
coefviHeHUM (OKCUIOB,
KUCJIOPOACOAepsKallMX KUCIOT,
BOJOPOJHbBIX coenyHennin). [IpumeHnenne

° PaCKprBaTb CMBICJT U3y4YaeMbIX TTOHSITU

(BBIAEISTDH UX XapaKTepHble MPU3HAKN) U
TIPUMEHSITb 3TU ITOHSTUS IIPU OMMCAHUYM COCTaBa
U CTPOEHMS BeleCTB, /I 00bsICHEHUS
OTIEeJIbHBIX (DaKTOB U SIBJIEHUIA.

OO6BSACHSTDH O6IIMIE 3aKOHOMEPHOCTHU B
M3MEHEHUY CBOVICTB HEMETAJVIOB U UX
COeITHEHU C YUETOM CTPOEHMS UX aTOMOB U
nosiokeHust B [lepuonnyeckont cucreme
xummueckux semeHToB /. 1. MeHpeneesa.
XapakTepusoBaTb (OIMChIBATh) OOIIE
XMMMYECKME CBOVICTBA HEMETAJIIOB, X
BKHEMIIINX COeIVHEHM, TOATBEPsKIAs 3TO

Pa11l,
OLNOP
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BSKHENIIMX HEMETa/VIOB U UX COeOUHEeHNI.

OmnyMcaHye puMepaMy YpaBHEHMIA
COOTBETCTBYIOIINUX XMMUUECKUX PEaKLINiA.
XapakTepu3oBaTh BJIMSHIME HEMETAJIJIOB U UX
COeIMHEHNI Ha KUBbI€ OPraHM3MbI; OIMChIBATh
IIpMMEHeHMe B Pa3IMYHbIX 00/IACTIX
MPaKTUYECKON AeITeTbHOCTY YeJIOBeKa.
PackpbIBaTh CYLIHOCTb OKMCJIUTETBHO-
BOCCTaHOBUTEJIbHBIX PeaKIil TOCPeICTBOM
COCTaBJIEHMS 3JIEKTPOHHOro GajlaHCca 3TUX
peaxkLyi.

[TpoBoaUTL peakLyy, MOATBEPsKIAIOILINE
XapaKTepHbIe CBOVICTBA M3y4YaeMbIX BEIECTB;
pacIto3HaBaTh OMBITHBIM ITyTEM aHMOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpax.
Hab6momaTh 1 onuchiBaTh JE€MOHCTPAIIOHHbIE
OIIBITBI; IPOBOANUTH M OMMCHIBATh XMMUUYECKII
9KCIIepMMEHT (JTabopaTOpHbIE U MPAKTUY
paboThI).

Tema 5. Metasutb (8 u)

Metamibl. ITonoskenne mertayioB B Ilepu-
OIMYECKO) CHUCTeMe XUMMUUYECKUX 3JIe-
meHToB [I. NI. MenneneeBa. OcobeHHOCTH
CTPOEHMST 3JIEKTPOHHBIX OOO0JI0OYeK aTOMOB
MetaioB. O6IMe ¢uU3MIEeCKre CBOMCTBA
Mmeta/uioB. CIUIaBbl METa/VIOB. OJIEKTPO-
XUMUYECKUI PSIi, HAIpPSDKEHUI MeTaslIoB.
Xumnueckyue CBOJCTBa BayKHEMILINX
MeTIOB  (HaTpui, KaJiui, KaJbIVH,
MarHuii, aJIlOMUMHMI, LIMHK, XPOM, >Keje3o,
Menpb) U ux coeayHeHuin. O6IIMe CIOCOObBI
MTOTyYeHUST MEeTaJIJIOB. Mertayryprus.
Kopposus meramioB. Croco6sl 3alUThl OT
Kopposun. [IpumeHeHne MeTa/uIOB B OBITY,

[TpencTaBiaTh pe3yabTaThl XMMUUECKOTO
9KCIepuMeHTa B hopMe 3ammcy ypaBHeHUI
COOTBETCTBYIOIINX PEaKLUI U IeJIaTh BbIBOIbI
Ha X OCHOBe.

CrepoBath IpaBuIaM MOJIb30BaHMUS
XUMMUYECKON TTOCYI0N U JTabopaTOPHBIM
060pyIOBaHMEM.

[TpoBOAMTDL BHIUMCIIEHNS TI0 YPABHEHUSIM
XUMMUUYECKUX peaKLyiA.

CaMocCToSTeTbHO IJIAaHMPOBATDb U OCYLIECTBJISITb

CBOIO TIO3HABATEbHYIO IeSITeJTbHOCTb;
MIPYHMMATh aKTMBHOE Y4YacTHe B I'PYIIIIOBOI
yueOHO AeITeIbHOCTM.

PackpbIBaTh CMBIC/T M3y4aeMbIX TTOHITUN

Pa11l,
OLNOP
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MIPUPOJIE U TEXHUKE.
HemoHcTpanun

— 00Opaslibl HEMETaJJIOB;

— B3aMMOENCTBMEe MeOy C a30THOM
KMCJIOTOM Pas/IMYHON KOHIEHTPalluy;

— KOJIIeK1Mg «MeTalibl U CIIJIaBbI».
JlabopaTopHbIe OMBITHI — KaueCTBEHHbIE
peaxkLyy Ha aHMOHbI U KATMOH aMMOHMSI;
— B3aMMOJIENMCTBME TUAPOKCHUIA aJTFOMUHMS
C pacTBOpaMM KUCJIOT U IIIeJI0Yelt;

— KauyeCcTBEeHHbIE peaKl Ha KaTUOHbI
MEeTaJlJIOB.

Ilpakmuueckue pabomui: Ne 2. Perenne
9KCIIEPUMEHTA/IbHBIX 3a1a4 IO TEMe
«Hemertamnbi»; Ne 3. Pelirtenne
9KCIIEPUMEHTA/IbHBIX 3aa4 IO TEMe
«Metasbl».

Boiuucnenus — pacdéTbl MacChl BellleCTBa
MM 06bEMA ra3oB IO U3BECTHOMY
KOJIMUECTBY BEIIeCTBa, Macce U 00bEMY
OIHOTO M3 YYaCTBYIOLINX B peaKIUn
BellleCTB; paCY€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIeCTBA) IMTPOIYKTOB PEAKIIVN,
€CJIV OTHO U3 BEellleCTB MMeeT IMPUMeCH; —
pacyéTnl Macchl (06bEMA, KOJIMUECTBA
BellleCTBa) MPOIYKTa peakiyu, ey OJHO
U3 BEILIeCTB IaHO B BUJIe pacTBOpa C
OIpeIeIEHHOM MaCcCOBOM HOeNn
PacTBOPEHHOI'O BEIIECTBA.

(BBIIENIATD MX XapakTepHble IPU3HAKN) U
MIPUMEHSITh 3T MOHSATUS IIPU OMMCAHUM COCTaBa
Y CTPOEHMSI BEIECTB, /i1 OObSICHEHUS
OTHEJIbHBIX (AaKTOB U SIBJIEHUIA.

O6BbacHITH 00ILIMe 3aKOHOMEPHOCTU B
M3MEHEeHUY CBOVICTB 3JIEMEHTOB — METaJIJIOB U
UX COeOVMHEHMI C YIETOM CTPOEHMSI X aTOMOB
u nojioxkeHus B [leprnonnyeckont cucreme
xummudeckux seMeHToB [. M. MeHneneeBa.
XapakTepusoBaTb (OIMChIBATh) OOIIIE
XMMMUYECKME CBOVICTBA METAJIOB, UX
BKHEMIIINX COeIVHEeHM, TOATBEPKIast 3TO
OmnyMcaHye IpuMepaMy YpaBHEHMUIA
COOTBETCTBYIOIIMUX XUMUUECKUX PeaKlnii;
MIpYMeHEeHMEe METAJ/UIOB B Pa3/IMUHbIX 00JIaCTSIX,
a TaKk>Ke MCIO/Ib30BaHMe UX AJIS1 CO30aHMsT
COBpPEMEHHbBIX MATEPUAIOB Y TEXHOJIOTUN.
PackpbIBaTh CYIIHOCTb OKUCIUTETbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINI TOCPEICTBOM
COCTaBJIEHMSI 3JIEKTPOHHOT'O OaJlaHCca 3TUX
peaxkLuit.

[TpoBoaUTDb peakiuu, MOATBEPsKIAIOIINE
XapaKTepHble CBOVCTBA M3y4YaeMbIX BeIleCTB;
pacro3HaBaTh OIMbITHBIM ITYTEM MOHBI METaJIJIOB,
MPUCYTCTBYIOIIME B BOOHBIX PACTBOPax.
Hab6somaTh 1 onmMchbIBaTh IEMOHCTPAIMIOHHbIE
OIIBITHI; TPOBOJIUTH Y OMIMCHIBATh XUMUYECKUI
9KCIEPUMEHT (J1abopaTopHbIe U MpaKTUYeCKue
paboTsl). [IpenacTaBisTh pe3yabTaThl
XUMMYECKOTO 3KCIlepMMeHTa B (popme 3armcu
YpaBHEHMI COOTBETCTBYIOIIMX PeaKInii U
IleJlaTh BbIBOMBI Ha X ocHOBe. CeqoBaTh
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MpaBWIaM IOJIb30BaHMS XMMUYECKOM ITOCYION U
J1abopaTOPHBIM 0OOPYIOBAHMEM.

[TpoBOAUTD BHIUMCIIEHMS TI0 YPaBHEHMSIM
XUMMYECKMX peakimin.6 CaMoCTOSITeTbHO
TJTAaHVPOBATh U OCYILECTBJIATh CBOIO
MMO3HaBaTEJIbHYIO [1€ATe/IbHOCTD; TPUHMMATh
aKTMBHOE y4acTye B IPYIIIOBO YUeOHO!
IesTeIbHOCTYU

Paspen 3. Xummust v 5ku3Hb (4 u)

Tema 6. Xumus u 5Ku3Hb (4 1)

Ponb xumum B obecrneueHnn
9KOJIOTMYECKOM, SHEpreTU4ecKoun 1
MUIIEBOV 6€30IIaCHOCTH, Pa3BUTUN
MenuIHbl. [TOHATHE O HAYUHBIX METOAAX

IIO3HaHMS BelIeCTB U XMMMNUYEeCKUX peaKuMﬁ.

[TpencraByieHnst 06 OOIINX HAYUHBIX
MIPUHIMIIAX IPOMBIIILIEHHOTO ITOJIYYeHUs
BayKHENIINX BellecTB. Ye/loBeK B Mupe
BEIIeCTB U MaTep1asioB: BaKHeNIII/e
CTpOUTEIbHbIE MaTepuaIbl,
KOHCTPYKI[MOHHbIE MaTepuaJibl, KpacKu,
CTEKJIO, KepaMMKa, MaTepuasIbl I
9JIEKTPOHMKY, HaHOMaTepuaIbl,
OopraHmMuecKue 1 MiUHepaabHble YI00OpeHs.
XuMus U 300pOBbe Ue/IoBeKa: IpaBujia
MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX
IIperaparoB; IMpaBiia 6e30MacHOro
MCITOJIb30BaHMS IIPErapaToB ObITOBOM
XUMUN B > KU3HU

PackpbIBaTh poJib XMMNUM B peLLIEHUA
SHEPreTUYeCKMX, ChIPbEBbIX U SKOJIOTUYECKUX
Mpo6JIEM YeJIOBEYeCTBa, OMMCHIBATH OCHOBHbIE
HaIpaBJIEHMs Pa3BUTUS XMMUUYECKOM HAYKU U
TEeXHOJIOTUA.

[IpumeHsITH MpaBWIa 6€30MacHOro O6paIIeHus C
BEIeCTBAMM, VICIIOJIb3YEMBIMM B ITOBCETHEBHOMI
SKM3HU, TTpaBuUJIa TIOBEOEHMS B LeJISIX
cOepeskeHMs 3I0POBbS ¥ OKPYKaloIIei
TIPUPOIHON CpeJibl; TOHUMAThb Bpe[l (ONaCHOCTD)
BO3/IEVCTBYS Ha JKMBBIE OPraHMU3MBbl
OIpeie/IEHHBIX BEIEeCTB, CMbICJT ITOKA3aTesIst
[TIOK, mosicHATh Ha TpuMepax CIocoObl
YMEHbIIIEHNMS U TIPEeIOTBPAILeHNST X BPETHOTO
BO3I€eMCTBUS.

AHanm3upoBaTh M KPUTUYECKM OIEHUBATD
MHGPOPMAIINIO, CBSI3aHHYIO C XMMUUYECKUMU
MPOLIECCAMM U UX BIMSIHMEM Ha COCTOSIHUE
OKPY>KaIOIIeN Cpefibl.
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W cronb30BaTh MOTyYEHHbIE 3HAHUS U
MpeCcTaBIeHns O cepax AesTeTbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMM
TEXHOJIOTMSIMM, KaK OCHOBY [IJIS1 OPMEHTAaLIMA B
BbIOOpE CBOel OyayIien mpodecCcroHaIbHOM
ZesITeIbHOCTM.

[TpyHMMAaTh yUacTue B 06CYKaeHMM pobiemM
XMMMUYECKOM U IKOJIOTMUECKOM
HaIlpaBJ€HHOCTY, BbICKA3bIBaTb COOCTBEHHYIO
TIO3UIIMIO TIO MTpobJieMe U IpeJiaraTh
BO3MOSKHBIE TTYTH €€ pelleHNst
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