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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpPEIHETO 00IIero ooOpa3oBaHuUs pa3paboTaHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit ®Denepanumn», TpedoBaHU K pe3yabTaTaM OCBOCHHs (QenepalibHON 00pa30BaTeIbHOW MPOrpaMMbl CPEIHEro OOIIEero
obpazosanus (POIT COO), npencrasienubix B @enepanbHOM rocyaapcTBeHHOM oOpazoBarensHoM cTanaapte COO, ¢ yuérom KoHnenmun mpernoaaBaHust
yueOHOTO Ipeamera «XuMus» B 00pa3oBaTeNbHbIX opranm3anusx Poccuiickoil @enepannu, peaau3yonX OCHOBHBIE 00pa30BaTelbHBIC MPOTPAMMBI, U
OCHOBHBIX ToOoKeHur «Ctpareruu pa3BuTHs Bocnutanusi B Poccuiickoit denepanun Ha nepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZ0B K pa3pabOTKe MPOrpaMMbl 10 XHMHUH, K ONPENEICHUIO O0IIel cTparernd OOy4YeHHWs, BOCHUTAHUS M Pa3BUTH OOyUYarOIIUXCS
cpeactBamu ydeOHoro mnpeamera «Xumusi» anga 10—11 kmaccoB Ha 0a30BOM YpOBHE cocTaBWiIM KoHuentyaiabHble mnonoxenus ®rOC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJIeH, COZepKaHusl, pe3yJIbTaTOB 00yueHUs U TPEOOBAHUN K YPOBHIO MOJITOTOBKU BBITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, TMOJIy4aeMOe BBITYCKHUKaMU 00I11e00pa3oBaTeIbHON  OpraHU3allud, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
obpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIONIMM 3TAallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHMs. OTH IICHHOCTH KacalOTCS TMO3HAHUS 3aKOHOB MPUPOABI, (POPMHPOBAHUS MHUPOBO33PEHUS M OOIIEH
KYJIBTYpBI YeJIOBEeKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/J0POBBIO M MPHUPOIHOMN cpere. PeannusyeTrcs xumuueckoe oopazoBaHue
o0yyJaroIuxcs Ha ypOBHE Cpe/iHero o0Iiero oopa3zoBaHus CpeICTBAMU yUeOHOro mpeamera « XUMHUsA», CoJlepKaHue U MOCTPOEHUE KOTOPOTO OIpeAeIeHbI B
IporpaMMe Mo XMMHUU C YYETOM CHEIM(PUKN HAyKH XMMHH, €€ 3HAYEHUS B [MO3HAHUU NPUPOJIbI U B MATEPHAJIbHOM KM3HHM OOIIECTBA, & TAKXKe C y4ETOM
OOIIUX TIeJIel U MTPUHITUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero 001ero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyro posib B COBPEMEHHOM LMBWIIM3AIMU, B CO3JaHMM HOBOW 0a3zbl MaTepHaIbHON
KyJnbTypbl. OHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBILIUIEHUS, B CO3/IaHUE IEIOCTHOTO MPEACTaBIEHUS 00 OKpYKaIOIeM
MHUpE KaK O €IMHCTBE MPUPOJbl M 4YeJIOoBeKa, KOTopoe (opMUpYeTCsS B XMMHUHM Ha OCHOBE MOHMUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOLIEro MHpa,
OCO3HAaHUs B3aMMOCBS3H MEXAY CTPOCHHEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOThEMJIEMON YacThbI0 MUPOBOM KYJIBTYphl, HEOOXOIUMBIM yCIOBUEM

YCHCHUIHOTO Tpyda U KU3HU KAXKIOTO YICHA O6H_ICCTBa. COBpeMeHHaﬂ XUMHA KaK HayKa CO3UJATCI/IbHAsl, KaK HayKa BBICOKHUX TEXHOJIOTUI HaIllpaBJICHA Ha



pelieHre TI00ambHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOM, MUIICBOM, IKOJIOTHYECKON 0€30MacHOCTH U OXPaHbI
3I0pOBBSI.

B coorBercTBMM ¢ OOLIMMM LEISAMHU U NPUHLMIIAMH CPEIHEro obIero odopa3zoBaHus coepkaHue npeamera «Xumus» (10—11 xmaccsl, 6a30BbIi
YPOBEHb HW3YUYEHHs) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOLICKYIbTYPHYIO IOATOTOBKY OOYyYaromUXCs, HEOOXOIMMYI0 WM Jisi BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMA, MPOJOIDKEHHS OOpa30BaHHS B PA3IMUHBIX 00JAcCTAX, HE CBS3aHHBIX
HENOCPEACTBEHHO C XUMUEMN.

CocrapnstomuMu npeaMera «XUMHs» SIBISAIOTCS 0a30Bble Kypchl — «Opranuueckas Xumusi» u «OOLas U HeopraHudeckas XMMHUA», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMAa 3HAHWM 110 HEOPraHMYECKOM XMMHUU (C BKIIOYEHHEM 3HAHWM U3 o0Iein
XMMHHW) U OpraHndeckoi xumuu. DopmMHUpoBaHUE TAHHOH CHCTEMbI 3HAHWH NPU M3YYEHUH IpeaMeTa 00ecleunBaCT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOTr000pa3usi BeLeCTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckast Xumusi» 1 «OO0111as 1 HeopraHuyeckasi XuMus» copMHpOBaHa B IPOrpaMMe 10 XUMUHU Ha OCHOBE
CHUCTEMHOTI'0 II0JIX0/1a K U3YYEHHUI0 yueOHOro MaTrepuaia 1 00yciaoBiIeHa HCTOPUUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN HA OINPENEIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHUMN, a TAKKE
Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUN O CTpOeHUH BelecTB. CBesleHHs 00 U3yd4aeMbIX B Kypce BEIIeCTBaX JaloTcs B Pa3BUTUHU — OT
YTJIEBOIOPOIOB JIO CJIOXKHBIX OMOJIOTMUECKH aKTUBHBIX cOoelMHEHHMH. B Kypce opraHMyeckoi XMMHM MOJY4aloT pa3BUTHE cHOpMUPOBAHHBIE HA YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUs NepBOHAYAIbHBIE IPEICTABICHUS O XUMUYECKOM CBSI3U, KIIACCU(PUKALMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIIUN.

[Tox HOBBIM yIJIOM 3peHHs B IpeAMeTe «XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBaeTCs M3yUEHHBIH HAa YpOBHE OCHOBHOI'O OOIIEro oOpa30BaHUS
TEOpeTUYEeCKH Marepuan M (aKTOJOTHUECKUE CBEIEHHS O BEIIECTBaX M XMMHUYECKON peaknuu. Tak, B 4yacTHOCTH, B Kypce «OOmias 1 HeopraHudeckas
XUMHS» OOy4YaloIMMCSl MPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPHOJUYECKOro 3aKOHa € OOILIETEOPETHMUECKUX M METOJ0JOTHYECKUX
MO3UIUH, NTy0Ke OHATh HCTOPUYECKOE N3MEHEeHNE (QYHKIIUI 3TOro 3aKoHa — 0T 00001aro1Iel 10 OOBSICHSIOMIENH U TPOTHO3UPYIOLIEH.

Envnag cucremMa 3HaHMH O BaXXHEHIIMX BELIECTBAX, UX COCTaBE, CTPOEHUM, CBOWCTBAX M NPUMEHEHHMH, a TAK)KE€ O XMMHUYECKHMX PEAKLUAX, UX

CYIIHOCTU M 3aKOHOMCPHOCTAX IMPOTCKAHUA HOIMOJHACTCA B KypcCax 10 m 11 xmaccoB niaeMeHTaMuU COJZACpIKaHud, UMCHOIINMHA KyﬂbTypOJIOFI/I‘{eCKI/Iﬁ u



NPUKIIAJTHON XapakTep. DTH 3HAHHS CIOCOOCTBYIOT NMOHMMAHMIO B3aMMOCBSI3M XUMHH C JIPYTMMHU HAyKaMH, PacKpbIBalOT €€ poiib B MO3HABATEIbHOH U
IIPAKTUYECKOHN JIeATEIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHMsI K IIPOLECCY TBOPYECTBA B 00JACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN
XMMHUH, TIOMOT'al0T BBIITYCKHUKY OPUEHTHPOBATHCSA B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBbIX IPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUYECKHU OCMBICIUBAThH
MHPOPMALMIO ¥ MPUMEHATh €€ IS TOIOJHEHHUS 3HAHWM, PEIIeHUS HMHTEIUICKTYaJIbHBIX W JKCIIEPHUMEHTAIBHBIX HCCIIEAOBATENbCKUX 3a7ad. B memom
cojiepkaHue y4eOHOro mpeaMera «XUMHs» TaHHOTO YPOBHS M3YyUEHHsI OPUEHTHPOBAHO Ha (hOpMUpPOBAHHE y O0YUYAIOMIMXCSI MUPOBO33PEHUYECKONH OCHOBBI
IUI IOHUMaHus QUIOCOPCKUX MAEH, TAKUX KaK: MaTepUaAIbHOE €IMHCTBO HEOPraHMUYECKOr0 M OpPraHMYeCcKOro Mupa, 00yclOBJIEHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM U CTPOCHHEM, I103HABAaEMOCTb IPHUPOJHBIX SIBICHUM IMyTEM SKCHEPUMEHTAa U PEIHICHUS MIPOTUBOPEUMH MEXTy HOBBIMH (akTamMu U
TEOPETUYECKIUMH TIPEANIOCHUIKAMHU, OCO3HAHHE POJM XMMHUU B PEIICHWH HKOJOTHYECKUX MpolieM, a Takxke HpobdieM cOepexeHHs SHEPreTHYECKHX
pECypCOB, ChIPbsl, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B nnane perieHus 3ajauy BOCHUTAHUSA, Pa3sBUTHUA M COLMAIU3ALMM OOYYaIOIUXCSA NPHUHITHIE MPOTrpaMMON MO XMMHHU IMOAXOIbl K OIpPEIeICHUI0
COZIep’KaHUS M TIOCTPOEHMS IIpeaMeTa IpeaycMaTpuBalOT (OPMHUPOBAHME YHHUBEPCAJIbHBIX YYEOHBIX JEHCTBUH, HUMeEOIMX 0a30BO€ 3HAUYEHUE JUIS
Pa3IMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHHS IPOOJIeM, ITOUCKa, aHaTTN3a M 00paboTKu HH(pOpMaIUK, HEOOXOAUMBIX JIJIsl IPHOOPETEHHUS OTIBITA TPAKTUIECKOM
Y UCCIIEN0BATENIBCKON IEATEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B mpaktuke mnpenogaBaHus XMMHHM Kak Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHHs, TaK U Ha YpOBHE CpeIHEero obuero obpazoBaHMs, IpU
ONPEIEICHUU COACPKATEIBHON XApAaKTCPUCTUKU LEIEH H3y4eHUs IMpeaMeTa HaIlpPaBICHUEM I[IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAULMOHHO IPU3HAETCSA
(GbopMHpOBaHHE OCHOB XMMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NMPAKTHUYECKON JEeSATENIbHOCTH 4YEJIOBeKa M Kak OJIHOTO U3
KOMITOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKON TOYKM 3PEHUS TaKOW MOAXO0J K OINpEeAETCHHUIO IeNel HM3y4yeHUs MpeaMeTa SBISETCS BIIOJHE
OIPaBJIaHHBIM.

CornacHo JaHHOM TOUYKe 3peHHUs TTIaBHBIMU LIESIMU U3ydeHHs ITpeameTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBastoTes:

(dbopMHpOBaHHE CUCTEMbl XUMUYECKUX 3HAHUIN KaK BaKHEHIEeH COCTaBIISAONIEH €CTECTBEHHO-HAY4YHON KapTHHBI MHUpa, B OCHOBE KOTOPOH JI€KaT KIIFOUEBbIE
MOHATHS, (yHIAMEHTaJbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHHWE M IIOHMMaHUE CYIIHOCTH JOCTYHNHBIX 00001IeHui

MHPOBO33PCHYCCKOT'O XapaKTepa, O3HAKOMIICHUC C HCTOpHCf/'I HX Pa3BUTHA U CTAHOBJICHUS



(dbopMUpOBaHHE U PA3BUTUE TPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U XMMHUYECKUX PEaKIHid, HEOOXOIUMBIX /Il IPHOOPETEHUST yMEHUI
OPHEHTHPOBATHCS B MUPE BELIECTB M XMMHUYCCKHUX SIBIICHHUH, UMCIOIUX MECTO B IIPUPOJIC, B IPAKTHUCCKON U TIOBCETHEBHOM )KU3HHU;

pa3BUTHE YMEHHHl M CIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U OOBSCHEHHEM XHMHYECKOTO SKCIIEPUMEHTA, COOJIIOJCHUEM IPaBUII
0€30MmacHOr0 OOpAaIICHUS C BEIICCTBAMH.

Hapsiny ¢ stum, coneprkaresibHas XapaKTepUCTHKA IeJIeH M 3ajad M3y4CHUs NpeIMeTa B MPOrpaMme M0 XMMHUU YTOYHCHAa M CKOPPEKTHPOBAaHA B
COOTBETCTBUHM C HOBBIMH TPHOPUTETAMH B CHUCTEME CpelHero obmiero obdpazoBanus. CerofHs B MpENOJaBaHHM XUMHH B OOJbIICH CTEMEHU OTHAETCs
NPEANOYTEHUE MPAKTUYECKON KOMIIOHCHTE COJEPKAHUS 00yUCHHUs, OPUCHTHPOBAHHON HA MOATOTOBKY BBIMTYCKHHMKA 00IIC00pa30oBaTeIbHON OpraHu3aIliH,
BJIAJICIOIIETO HE HAOOPOM 3HAHMM, a PYHKIIMOHATHHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHSIMU aKTUBHOTO TMOJYYSHUs 3HAHUM ¥ IPUMEHEHUS UX B
peaJ’IBHOﬁ JKU3HU IJId PCIICHUA MMPAKTUYCCKUX 3a71a4.

B cBsI31 ¢ 3TUM IIpU M3YYEHUH TPEAMETa «XHUMHUSD TOMUHUPYIOIICE 3HAUCHHE MPHOOPETAIOT TaKKEe SN U 3a/1a4H, KaK:

amanTtamys 0o0yJarolMXCcs K YCIOBHSIM JAMHAMUYHO Pa3BHBAIOLIETOCS MHUpPa, (OPMHUpPOBAHHE HMHTE/UICKTYAIbHO PA3BUTON JMYHOCTH, TOTOBOH K
CaMOO6pa3OBaHHIO, COTPYAHUYCCTBY, CaMOCTOATCIbHOMY IIPUHATHIO TI'PaMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX JKHW3HCHHBIX CHUTyallusaX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM;

dbopmupoBaHUe y OOYYAIONIMXCS KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), MMECIONIMX YHUBEPCAIbHOE 3HAUCHHE JUIS Pa3JIMYHBIX BUJIOB
JeSITEIbHOCTH: pEIleHUs Tpo0iieM, MOUCKa, aHaiu3a W 00paboTku HMH(pOpMAIMH, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OIbITa JCSITEIBHOCTH, KOTOpas
3aHUMACT BaXXHOC MECTO B IIO3HAHUHN XHUMHH, a TAKXKE 14 OLICHKHU C HO3HHI/II>1 SKOJIOTHUYECKON 0€30IacHOCTH XapakTepa BJIMAHUA BCHICCTB U XUMHUYCCKUX
MPOIIECCOB Ha OPTraHM3M YeJIOBEKa U MPUPOIHYIO CPey;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00YYAIONIUXCS: CIOCOOHOCTH CAMOCTOSITEIILHO MTPHOOPETATh
HOBBIC 3HAHUS 10 XMMHU B COOTBETCTBHU C XH3HCHHBIMU TMOTPEOHOCTSIMU, MCIIOJIB30BaTh COBPEMEHHBbIC MH()OPMAIMOHHBIC TEXHOJIOTHU ISl TTOMCKA U
aHaJIM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAIIMN XUMHUYECKOTO COJIEP KAHNUS;

(hopMHUpOBaHKE U PA3BUTHE Yy 00YUYAIOINUXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBINIJICHUS, HAOII0AaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIS

0COOEHHO HCOGXOI[I/IMLI, B 4HaCTHOCTHU, ITPH IIJIAHUPOBAHHUU U ITPOBCACHUN XUMHWYCCKOI'O OKCIICPUMCHTA,



BOCIIUTAHHE Y OOYYArOMMXCsl YOSKIAEHHOCTH B T'YMAHHCTUYCCKOW HAMPABICHHOCTH XUMHH, €€ BAXHOW POJU B PEIICHUU MIOOATBHBIX MPOOIeM
paIMOHAIBLHOTO MPUPOOIOIB30BAHUS, MOMOJHEHUS YHEPreTHUECKUX PECYpCOB M COXpPAHEHHsS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OepeXKHOr0 OTHOLIEHUS K MPHPOJEC U CBOEMY 370POBbIO, a TaKkKe MPUOOPETEHUsI OIbITa UCIOIb30BAHUS MOTYYCHHBIX 3HAHUN JUISI TIPUHATUS TPAMOTHBIX
pelIeHu B CUTYyalUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B ydyeOHOM 1utaHe cpemHero oOImero oOpa3oBaHUs MpEAMET «XUMUs» 0a30BOr0 ypOBHS BXOJUT B COCTaB IpeaMeTHON obOsactu «EcTecTBEeHHO-
Hay4HbIE IPEIMETHD.

OO11ee yncno 4acoB, OTBEAEHHBIX AJI1 U3YUCHHs] XUMUU, HA 0a30BOM YpOBHE CpellHero oouiero oodpazoBanus, cocraiseT 68 yacos: B 10 kiacce — 34

yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezernto).



COAEPXAHUE YYEBHOI'O ITPEJAMETA

10 KJIACC

OPTTAHUYECKAS XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHH

[IpenMer opraHMYecKOM XHMHU: €€ BO3HMKHOBEHHME, Pa3BUTHUE M 3HAYCHUE B IOJYYEHUM HOBBIX BEUIECTB M MarepHayioB. Teopus CTpOEHUs
opranudeckux coemuHeHuid A. M. byrnepoBa, €€ ocHoOBHbIe moJiokeHHUS. CTpPYKTYpHBIE (OPMYJIbI OPraHMYECKHX BEHISCTB. ['OMOJIOTHS, H30MEpHs.
XuMHueckas CBsi3b B OPraHUYECKUX COCITMHEHUAX — OJIMHAPHBIC U KPATHbBIC CBS3H.

[IpencraBinenne o kinaccH(PHUKAIMN OPTaHUYCCKUX BemecTB. HoMeHKIaTypa OpraHMYecKUX COCIMHEHUN (CHCTeMaTHU4ecKas) W TPHBHAIILHEIC
Ha3BAHUS BAXXHEUIINX MPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEILIECTB.

OKcIIepUMEHTAJIbHBIC METObI M3YUCHHUS BEIISCTB M MX IPEBPAIICHUN: 03HAKOMJICHHE C 06pa3uaMH OpPraHu4YCCKuX BCHICCTB U MaTCpHUalaMUd Ha UX

OCHOBE, MOJICIMPOBAaHHE MOJIEKYJ OPraHMYECKUX BELIECTB, HAONIIOJIEHHE W OIMCaHHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHMYECKUX
BELIECTB [IPU HarpeBaHuHM (IU1aBJI€HUE, OOYIIIMBAHUE U TOPEHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psia. MeTaH U 3TaH — NMPOCTeHIINe MPEeJCTaBUTENN AIKAHOB: (PU3MUECKUE U XMMUYECKHE CBOHCTBA
(peaxiuy 3aMeIIeHusl U TOPEHNUs1), HaX0XKJIEHHE B IPUPOJIE, OJTYyUEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHME, TOMOJIOTUYECKUN Psii. DTUJIEH U MPOINUJIEH — MPOCTEHIINE MPEACTaBUTEIN AJKEHOB: (PU3MUECKHE U XMMHUYECKHE
CBOMCTBA (peaKIK TUAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUU, OKUCICHHS U MTOJIMMEPHU3ALIH ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u MetmnOyraaueH-1,3: cTpoeHMe, BakHelIIMe XHMMHUYECKHe CBOWCTBa (peakuus mnonumepusanuu). Ilomydenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psil. AUETHIEH — MNPOCTEUIIUI MNpeCTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE,

¢bu3nyecKkre 1 XUMHUYECKHe CBOMCTBA (peakliy THIPpUPOBaHUS, FaIOT€HUPOBAHMSI, THApATalliH, TOPEHHUS] ), IOJTyYeHHE U IPUMEHEHHUE.



Apenbl. benzon: cocraB, crpoeHue, (U3MYECKME M XHMHUYECKHE CBOWCTBA (PEaKkUWU TAJOTEHUPOBAHMA M HUTPOBAHUA), IOIYy4YECHUE U
npuMeHeHue. Tonyon: cocmas, cmpoeHue, Qusuueckue U XUMUYECKUE CBOUCMEA (Peakyuu 2ai02eHUpOBAHUs U HUMPOBAHUS), NOLYUeHUue U
npumeneHue. TOKCHIHOCTH apeHOB. | 'eHeTHYecKas CBA3b MEXK/1y YIJIEBOIOPOAAMH, TPUHAUICKAIIUMH K Pa3IMIHBIM KJIACCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOAOPOaOB. Ilpupoansiii ra3 u nomytHble HedTaHbie ra3el. HedTs u e€ mpoucxoxnenue. CrocoObl mepepadoTKu
He(TH: NEPEroHKa, KPEeKUHT (TEPMUUYECKHUH, KaTaTUTHUECKUi ), mupoiu3. [IpoaykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHBII yTrosib 1 IPOYKTHI €T0 NepepabOTKH.

OKcIIepUMEHTAJIbHBIC METOJbI M3YUEHHSI BEIICCTB M MX IIPEBpAICHUIN: 03HAKOMJICHHE C O6pa3I_I8.MI/I IJ1aCTMACC, Kay4yKOB H PE3UHBI, KOJUJICKIIUU

«HedTp» 1 «YTONMBY», MOIENUPOBAHUE MOJEKYJ YIJIEBOJIOPOJOB M TaJIOr€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKONH PAa0OTHI: MOJydYEeHHE JTHUIICHA U

W3YyYECHHUE €r0 CBOMCTB.

PacuérHble 3a/1aun.

Bbruucnenust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOAYKTa PEaKLUH 110 M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kuciopoacoaep:kamue opranu4eckue coeJMHeHUs

[TpenenbHble OJHOATOMHBIE CIUPTHI. METaHON W 3TAaHOJ: CTpOeHHEe, (PU3NYECKHe M XUMHUYECKHE CBONCTBA (peakluu ¢ aKTUBHBIMU MeTaslslaMH,
raJIor€HOBOJIOPO/IAMHU, TOPEHUE), IPUMEHEHUE. BOJOPOIHBIE CBA3U MEXKIY MOJIEKYJIaMU CIUPTOB. JleiicTBrEe METaHOJIa M 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble CHUPTHI. DTWIEHIVIUKOIb WM TJIMIEPUH: CTPOCHHE, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA (B3aMMOJAEWCTBHE CO MICIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peakIlisi HA MHOTOaTOMHBbIE criupThl). JleiicTBre Ha opraHu3M uenoBeka. [[puMeHeHune riviepruHa U STUICHIJIUKOJIS.

@deHouI: CTpOEHUE MOJIEKYIIbI, (hu3nYeckre U XuMuueckue cpoiictsa. TokcuuHocTs (heHomna. [Ipumenenue dpenona.

Anbreruasl u kemonwvl. DopManberu, aueTaabAerHl: CTpOeHHE, GU3NUYECKUe U XUMUYECKHEe CBOWCTBA (peakMM OKHCIEHHUS U BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIINH ), TIOJyYEHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIPE/IENIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHAsl KUCJIOTBI: CTPOCHUE, (PU3HUECKUe U XUMUYECKHE CBOMCTBA (CBOICTBA,
obmue g Kjacca KHCIOT, peakuus sTepudukanuu), noirydyeHue u npumeHeHue. CTeapuHOBas M OJEMHOBAs KUCIOTHI KaK IMPEICTABUTENM BBICIIUX

Kap6OHOBBIX KHUCI0T. Mbla KaK COJIM BBICIINX Kap6OHOBLIX KHUCJIOT, UX MOIOIIECC JieiicTBHE.



Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponu3 cinoxubeix 3¢upoB. XKupsl. ['mapomus sxupoB. IlpumeHeHue >XuUpOB.
buonoruueckas posb )KUPOB.

VYriaeBopl: cOCTaB, KiaccuuKkauus yrieBoloB (MOHO-, AM- U Iosncaxapujsl). [7roko3a — mpocTeimii MoHocaxapu: OCOOEHHOCTU CTPOEHUS
MOJICKYJIbl, (PU3NYECKHEe U XMMHYECKHe CBOMCTBa (B3ammoneiictBue ¢ ruapokcuaoM Mmeau(ll), okucnenme ammuauHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHUE IIIOKO3bI), HAXOXKIEHUE B IPUPOJIE, IPUMEHEHUE, buoornyeckas poib. @oTocunTe3. Ppykro3a Kak H30Mep TIIOKO3BI.

Kpaxmai n nenironos3a kak npupoHble noauMepsl. CTpoeHrne Kpaxmalia U 1ejuIro103bl. Pu3nueckue 1 XMMUYEeCKHe CBOMCTBA Kpaxmaiia (TUApOIIN3,
Ka4yeCTBEHHAsl PEaKIHsl C HOJO0M).

3KCH6DI/IM€HT2UII)HI>I€ METOJAbI M3YUCHUA BCIICCTB U UX HDGBDaHIGHI/If/'II IMpOBEACHUC, Ha6JHOI[eHI/Ie M OITMCAaHHEC JEMOHCTPAIIMOHHBIX OIIBITOB: TOPCHUC

CIIUPTOB, KAYECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CITUPTOB (OKUCIICHHE dTaHoa okcuioM menun(1l)), MHOroaTOMHBIX CITIUPTOB (B3aMMOJICHCTBHE TITHIIEPUHA C
ruapokcuaoMm meau(Il)), ampnerungoB (okuciaeHuEe aMMHA4YHBIM pacTBopoM okcuaa cepedpa(l) m rumpokcuaom memau(Il), B3aumomeicTBue Kpaxmama ¢
HOJIOM), IPOBEJICHUE TIPAKTUYECKOM pabOThI: CBOMHCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérhbie 3a1a4u.

Borurcnenuss mo ypaBHCHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa, KOJIUYECTBA MCXOTHOTO BEIIECTBA WM IMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

A3oTcoaepaxainiyue OpraHudecKkne coeJMHeHusl.

AMHMHOKHUCIOTH Kak aMdoTepHble opraHuyeckue coelauHeHus. DU3MdYecKkue M XWMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha TpUMEpPE TIIMIMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuab.

benku kak nmpupoHbIe BEICOKOMOIIEKYISIpHBIE coenHeHus. [lepBudHas, BTopudHasi U TpeTUYHAs CTPYKTypa 0enkoB. XUMHUUYECKUE CBOMCTBA OEJIKOB:
THIPONU3, ICHATYpallisl, KAYeCTBEHHbIE PEaKIIMU Ha OETIKU.

BKCHGDI/IMeHTaHBHI)Ie METOJABI N3YUYCHHSA BEHICCTB U UX HDeBDaHIeHI/II\/'IZ Ha6J'IIO}IeHI/Ie " OIMMMCAaHUEC JEMOHCTPALIMOHHBIX ONBITOB: ACHATYpAalUsd 0eIKOB

IIPU HarpeBaHUU, [[BETHBIE PEAKIIMU OEJIKOB.

BbicokoMoIeKyIsIpHBIE COCUHEHHUS



OcHOBHbBIE TOHATHS XMUMHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, NOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEAHSI
MoJIeKyJIsipHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BEBICOKOMOJIEKYJISIPHBIX COEAMHEHNH — ITOJIMMEPU3aLis U IIOJIMKOHICH AL,

OKCIIepUMEHTAJIbHBIC METOAbl HM3VUCHHS BEIISCTB M MX IPEBPAIICHUM: O3HAKOMIICHHE C 06pa3uaMH MNpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH,

IUIACTMACC, KayIyKOB.

MexnpeIMeTHEIE CBA3H.

Peanuzamus MeXnpeaMETHBIX CBsI3ed NpHU HM3y4EHUHM OpraHnuyeckoil xumuu B 10 Kimacce OCYIIECTBISETCS 4Yepe3 HMCIOJIb30BaHUE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX NMOHSATHH, TaK U MOHITUMN, SIBJISIONINXCS CUCTEMHBIMU JJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIC MOHSTHS: SBJICHHWE, HAYYHBIA (AKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3, CUHTE3, KIacCH(HKAIUs, MEPUOIUNIHOCTS,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

®duzuka: MaTepusi, SHEPTUsl, Macca, aTOM, SJIEKTPOH, MOJIEKYJIa, YHEPTeTHUECKHUI YPOBEHbB, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
(bu3nyecKkre BeTMUUHBI U €IMHUIIBI X U3MEPECHHUSL.

buonorwus: knetka, opranu3M, ornochepa, 0OMeH BEeHIECTB B OpraHu3Me, POTOCHHTE3, OMOJIOTHYSCKHA aKTUBHBIC BEIIeCcTBa (OCIIKH, YIIIEBOBI, JKUPBI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOTIaeMbIe, TOTLTUBO, PECYPCHI.

TexHoIorus: MUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHATIBHOTO TUTAHUsI, MOIOLIME CPE/ICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparsl, MaTepraibl

N3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

TeopeTuvyeckue 0CHOBbI XUMHHU

Xumudeckuit aneMeHT. ATom. SIapo aroMa, H30TOTMbI. DISKTPOHHAs 000J104Ka. DHEPreTHUSCKUEe YPOBHH, MOyPOBHH. ATOMHBIE opOuTas, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeeNieHus] 3JEKTPOHOB M0 OpOUTAIIM B aTOMax 3JIEMEHTOB MMEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAs KOH(UTypauus

dTOMOB.



[Tepuoaunueckuii 3akoH u Ilepuonnyeckas cucremMa xumuueckux anemMeHToB . Y. MenneneeBa. CBsi3p nepuoanyeckoro 3akoHa u Ilepuoanueckoit
CUCTEMBbl XuUMHYeCKHX 31eMeHTOB [[. WM. MenneneeBa ¢ COBpEeMEHHOW TEOpHEH CTPOCHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU IIPOCTHIX U CIOXHBIX BEIIECTB 110 IPyIIaM U nepuojaM. 3HadyeHHe NepUOJUUECKOro 3aKOHa B pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BUibl XUMUUECKOH CBsI3U (KOBAJEHTHAsI HENOJSPHASL U MOJIIpHAs, HOHHAsI, METaJuIMYecKas). MexaHu3Mbl
00pa3oBaHMsl KOBAJCHTHOW XMMHYECKOW CBSI3W (OOMEHHBIM W JOHOPHO-aKIENTOpHBINH). BomopomHas cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIBHOCTb.
Crenenp okucienus. IoHbI: KAaTUOHBI U @HUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIA KPUCTAIUNINYECKON PEIIETKH.

ITonsiTHE O IUCTIEPCHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE PACTBOPBI. MaccoBast 10151 BEIECTBA B PACTBOPE.

Knaccugukanus Heopranumdeckux coeauHeHuil. HoMmeHknaTypa HeOpraHM4eckuxX BelecTB. ['eHeTmyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumunueckas peakuus. Kiaccupukanys XUMHUUECKUX peaklUUi B HEOPraHMYECKON M OpraHMYecKOd XMMHU. 3aKOH COXPAHEHHs MacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLEHUS SHEPTUU [IPU XUMUUYECKUX PEAKLIHSX.

CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT pa3in4HbIX (pakTopoB. OOpaTHMble peakiui. XuMuyeckoe paBHoBecue. DaKkTopbl, BIUSAIOIINE HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipunnun Jle larense.

OnexTponauTnueckas aucconuanus. CuibHble U caalble 371eKTpoiauThl. Cpesia BOJHBIX PACTBOPOB BELECTB: KUCIAsl, HEUTpaabHAas, IET0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCIepUMEHTAIbHBIC METOJIBI M3YUYCHHMS BEIICCTB M NX NPEBPAIICHUN: JACMOHCTpalusa Ta6J'II/II_[ ((HepI/IOI[I/ILIeCKaH CUCTEMA XMMHUYCCKHUX J3JICMCHTOB I[

. MenneneeBa», u3ydeHue Mojesiell KpUCTANIMUECKUX PeIETOK, HAaOM0IeHue U OMUCAHNe AEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (pa3io)KeHUe
MEPOKCH/Ia BOJOPO/Ia B IPUCYTCTBUM KaTaal3aTOPa, ONPEIEIEHUE CPEIbl PACTBOPOB BELIECTB € MOMOIIBIO YHUBEPCATIBHOIO MHANKATOPA, PEAKI[UU HOHHOTO
oOMeHa), MpoBeIeHUE MPAKTUYECKOM paboThl «BiusiHIe pa3auuHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUI.

PacuérHble 3a1a4n.




Pacuérbl 10 ypaBHEHMSIM XUMHUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUYECKHE PACUYETHI, PaCYEThI C MCIIOJIB30BAHUEM IIOHATHUS «MacCoBas 10JIS
BELICCTBAY.

Heopranuueckasi xummus

Hewmeranner. [lonoxxenne nemetaymuioB B Ileproanueckoii cuctemMe xummuueckux siemeHToB [I. M. MenzaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3ndeckue CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETauIoB (rajlor€HOB, cephl, a3o0Ta, ¢ocdopa, yriaepona U KpPeMHHUS) U UX COCIUHEHUH (OKCHJOB,
KHUCJIOPOACOAEPKAIINX KHCIOT, BOJOPOAHBIX COEAMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnsl. [lonoxenue mertamios B [lepuoaudeckoii cucreme xumuueckux 3neMeHToB JI. M. MenpaeneeBa. OcoOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX
000J1049ek aToMOB MeTaiioB. O6ume pusnueckue cBoiictsa MetamioB. CIiiaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psiji HAPSHKEHUH METaJlJIOB.

XUMHUYECKUE CBOICTBA BaXKHEHIIIMX METAIJIOB (HATPUM, Kalui, KaJlbl1i, MarHui, allOMUHUMN, LIMHK, XPOM, JK€JIe30, Me/Ib) U UX COCIUHEHHH.

OO6mme crocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

3KCH6DI/IM€HT2UII)HI>IG METOJBI HM3YUYCHHA BCHICCTB M HX HDGBDameHHﬁI HN3YUCHHUC KOJUICKIUH «MeTamnsl u CIIJIaBbI», 06pa31103 HEMCTAJJIOB,

PpCHICHUC 3KCIICPUMCHTAJIBHBIX 3a1a4, Ha6J'IIOI[eHI/Ie " OIMMUCAHUC NEMOHCTPAIIMOHHBIX U J'Ia60paTOpHLIX OIIBITOB (B3aHMOﬂeﬁCTBHe THUAPOKCHUA aJIFOMUHUS C
pacTBOpamMu KHUCJIIOT U menoqeﬁ, KauCCTBCHHBIC PCAKIIMN HA KaTHOHBI MeTaJ'IJ'IOB).

Pacuérhbie 3agayn.

Pacuérer maccel BemnecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe WM O0BEMY OJHOTO U3 YYACTBYIOUIUX B PEAKIIUU
BEIIECTB, pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XHuMHUS U KU3Hb

Ponp xumum B 00€CTICUEHHH SKOJIOTHYECKOW, YHEPTeTHUYECKON M TMHUIIEBON 0€30MacHOCTH, Pa3BUTHU MEIUIIMHBI. [IOHSATHE O HAyYHBIX METOAaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINM.

HpCI[CTaBJ'ICHI/ISI 00 O6I_I_II/IX HAYYHBIX IMPUHIUIIAX IMTPOMBIIIJICHHOT'O ITOJIYYCHU Ba)KHEUIIIMX BEIIECTB.



YenoBeKk B MHUpPE BEIIECTB M MATEPUAIIOB: BAXKHEHIINE CTPOUTEIBHBIE MAaTE€pUAlIbl, KOHCTPYKLIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTrepuabl sl SJIEKTPOHUKH, HAHOMAaTEePHAIbl, OPTaHMYECKUE U MUHEPAIbHBIC YI00PCHHS.

XHUMHS ¥ 3]I0POBbE YETIOBEKA: MPaBHJIa UCIIOJIb30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MMaCHOT0 MCIOJIb30BaHUS IpernapaToB OBITOBOM
XUMHHU
B ITOBCETHECBHOM JKU3HU.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MexnpeaMeTHBIX CBSI3€H NMPH U3ydyeHHM OOIIed M HeopraHW4eckod xumuu B 11 Kiacce OCyIIECTBIIETCS 4yepe3 MCIOJIb30BaHHE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHH, SBISIONIMXCSI CHCTEMHBIMH TSI OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0me ecTeCTBEHHO-HAyUHBIC MTOHITHS: HaydHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIHN3, CHHTE3, KilacCH(UKALUs, IEPUOIUNIHOCTh, HAOIOACHNE,
HKCIEPUMEHT, MOJIECITUPOBAHNE, U3MEPEHUE, SIBIICHUE.

dusmnka: MaTepusi, SHEpPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, W30TON, PAJUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUH YPOBEHD,
BEIIECTBO, TENO, 00BbEM, arperaTHOEe COCTOSIHHE BEIIECTBA, (PN3NUYECKHIE BETMUMHBI H €AMHUIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKpO3JIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasl MPOMBIIIEHHOCTb, METAJULYPrus, MPOU3BOACTBO CTPOMTEIBHBIX MaT€pUaJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO,
NUIIeBasl MPOMBIIIJIEHHOCT, (papMaleBTHYECKasi MPOMBIIIJIEHHOCTh, IMPOU3BOJICTBO KOCMETHYECKHMX IpPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIHMOHHBIX

MaTepuraIoB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTECXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA XUMHUU

JInuHOCTHBIE Pe3yJabTaThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OOYYAIOIIMMUCS MPOTPaMM CpelHero odmiero oOpa3oBaHUs (JTHMYHOCTHBIM,
METanpeMETHBIM U TIPEIMETHBIM). HaydHO-METOIMYECKO OCHOBOU i pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOSHUS MPOTPaMM CPETHETO OOIIero
00pa3oBaHUsI SBIISETCS CUCTEMHO-/ICSITEIBHOCTHBIH MOIX O/,

B COOTBETCTBUU C CHCTEMHO-ACATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUsS IpeaMmera «XHMHsS» Ha YPOBHE
CpeaHero o0Iero 00pa3oBaHusl BBIICICHBI CIIEIYIONINE COCTABIISIIOIINE!

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPaKTAHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHUIO;

ICJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX I[CHHOCTEH M UCTOPUYECKHX TPAJUIUI 0a30BO HayKH
XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH O6y‘-IaIOHII/IXC$[ PYKOBOACTBOBATLCA B cBOEeH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMHu, HNPUCYIIHUMU
[[EJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYUE TPAaBOCO3HAHMS SKOJIOTHYECKON KyIbTYpPhl U CIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHBIE TIIAHBI.

JIngHOCTHEBIE peE3yiabTaTbl OCBOCHUA NPCIAMETA «XuMus» JOCTUTAKOTCSA B €IUHCTBEC y‘I€6HOI\/’I U BOCHHUTATEILHOMN JCATCIIBHOCTH B COOTBECTCTBHU C
T'YMaHHUCTHUYCCKUMHU, COLHUOKYJIbBTYPHBIMHU, AYXOBHO-HPABCTBCHHBIMH HCHHOCTAMH W HACATIaMU pOCCI/II\/'ICKOFO TpaXJ1aHCKOI'O O6HICCTBa, INPUHATBEIMU B
o0IiecTBe HOpMaMU M TPaBUJIaMU TOBEJEHUS, CIIOCOOCTBYIOIIMMHU TPOIECCaM CaMOIIO3HAHUS, CAaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4aroImxcs.

JIngHOCTHEBIE pPE3YyIbTAaThl OCBOCHUA IMPEIAMETA «XUMUs» OTpaxxkaroT CCbOpMPIpOBaHHOCTI) onbITa IT03HABATEILHOU U HpaKTH‘IeCKOfI OCATCIIbHOCTHU
00yJaronuXxcs Mo peann3aliiy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUA OGy‘l&IOH.II/IMI/ICSI CBOUX KOHCTUTYHHWOHHBIX ITPpaB U O6H33HHOCTCI>1, YBAXKCHUSA K 3aKOHY U ITPABOIIOPALAKY;



MNPpEACTaBJIICHHUA O COUAJIBHBIX HOpMAaXx U MpaBujIax MCKJINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TFOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENbHOCTU IPU CO3JaHUU Y4EOHBIX MPOEKTOB, PELICHUH YUYEOHbIX U 103HABATEIbHbBIX 33J]ay, BHIIIOJHEHUU
XMUMHUYECKHUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTUX MPHU aHAIN3€E PA3JIMYHBIX BUIOB YUEOHOU JEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHMUS

LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HAaCJIeAMI0 OTEUYECTBEHHOW XMUMUHU;

YBaKEHHUsI K IPOILECCYy TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOIO NMPUMEHEHHUs] XMMHHU, OCO3HAHHs TOrO, YTO JIOCTMIKEHUS HAyKH €CTb
pe3yabTaT JJINTCIBbHBIX Ha6J'IIOI[€HI/If/'I, KPOIIOTJIUBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOT'O TPpyAa y‘-IéHBIX " IIPAKTUKOB;

HHTECpCCa U IIO3HABATCIBbHBIX MOTHUBOB B IIOJIYYCHHMU MW IIOCICAYIOLNIEM aHAJINU3C I/IH(l)OpMaIlI/II/I 0 IMEPCAOBBIX OOCTUIKCHUAX COBpCMCHHOfI
OTEYECTBECHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMTOBEACHNA,

CIOCOOHOCTH OLICHMUBATh CHUTyallluUu, CBA3AHHLIC C XMMHWYCCKHUMU ABJICHUAMH, U IIPUHHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH HAa MOPAJIBLHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE MOBEIEHUE M MOCTYIKH CBOMX TOBAPHILIEH C MO3MLUI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN
OTUX IMOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHUMAaHMsl LIEHHOCTEH 3710pOBOro U 0Ge30macHoro odpasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (PU3MUECKOMY M
MICUXUYECKOMY 370POBBIO;

coOrofieHHst mpaBuil 0€301acHOro 00pallleHus ¢ BEIeCTBaMU B OBITY, TOBCEIHEBHOM )KU3HU U B TPYAOBOM JESATEIbHOCTH;

IMOHUMaHHs HEHHOCTU IMpaBUJI MHIAWBUAYAJIBHOT'O W KOJIJICKTHUBHOI'O 0e301acHoro MOBCACHUA B CUTyallUAX, YIrpOXaromux 3J0POBBIO W KHU3HU
JTIOJICH;

OCO3HAHMS MMOCIEACTBUN U HCIIPUATHS BPCAHBIX TPHUBBIYCK (YTIOTpe6J'ICHI/IH AJIKOT'OJIsA, HAPKOTUKOB, KprHI/IH);



5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIICIOBATEILCKONW JEATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOH, TBOPYECKOM W JPYrHX BHIAX
IEATeNbHOCTH;

YCTAHOBKH Ha aKTHBHOE YYaCTHE B PELICHUH MPAKTUYECKUX 337124 COIMAIbHOM HAIIPAaBICHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUEHHIO MPOo(eccHii pa3InyHoOro pojia, B TOM YHCJIEe HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYLY, JIIOJSM Tpy/a U pe3yabTaTaM TPYJOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIyaIbHOW TPAaeKTOPUH 0Opa3zoBaHus, Oymymieil mpodeccun m peanu3anuy COOCTBEHHBIX XKH3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIECTBa;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

9KOJIOTUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHHUS K IIPUPO/IE, KAaK UICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMiie;

NOHUMAaHUSI TI00aJIBHOTO XapakTepa JKOJOTHYECKHX IMPoOIeM, BIMSHHS 3KOHOMHYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJHONW M COLUAIBHON
Cpensl;

OCO3HaHuA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHU IIOCTI/DKCHI/II\/JI XUMHHU U1 pEIICHUS BOIIPOCOB pallMOHAIIBHOT'O IMTPUPOAOII0JIb30BAHMA;

AKTUBHOT'O HETIPUATHS JEHCTBUA, MPUHOCSIINX BpeJl OKpYXarolleil MpUpoJHON cpesie, YMEHUs MPOTHO3MPOBAaTh HEOIAronpUATHbIE SKOJIOIMYECKHEe
MOCTIEJICTBHS MPEeITIPUHUMAEMBIX AEHCTBHUH U MpPeI0TBPAIaTh UX;

HaJIN4YUA Pa3BUTOTO DSKOJOTMYCCKOr0 MBIIIJICHUS, DKOJIOTUYECKOM KYJbTYpPBbI, OIbITa ACATCIBHOCTH DKOJIOTHUECKOHN HaIpaBJICHHOCTHU, YMCHUIA
PYKOBOJACTBOBATLCS MMHU B HOSH&B&TCJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJ'IBHOI\/JI ITPAKTHKE, CHOCOOHOCTH H YMCHHA aKTUBHO IMPOTHUBOCTOATH HUJCOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUA cHelUUKA XUMHUHA KaK HayKd, OCO3HaHHsS €€ poiu B (JOPMHUPOBAHHM PAIIOHAIBHOIO HAYYHOI'O MBIIUIEHMSI, CO3/IaHUU 1IEIOCTHOTO
NpeCTaBIeHNUs 00 OKPY’KaIOIIEM MUpPE KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, B O3HAHUH NIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHnU Mpo0IeM CoOXpaHEeHHUs

IMpUPOAHOI'0 PABHOBCCHUS;



yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMUU JJIsi COBPEMEHHOW [UBMIIN3AIUH: B €€ TYMAaHUCTHYECKOW HAPABICHHOCTH M BaKHOW POJIM B CO3AaHUU
HOBOHM 0a3bl MaTepUaIbHON KYJbTYpPbI, PEIIEHUH II00aIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS UEIOBEUECTBA — ChIPhEBOM, YHEPIeTUUECKOM, MUILEBONH U
HKOJIOTUYECKOM 0€30IaCHOCTH, B PA3BUTUU MEIMIIMHBI, 00ECIIEYEHUH YCIOBUN YCHEIIHOrO TPyJda U 3KOJIOTMYECKH KOM(OPTHON >KM3HU KaKIOro 4ieHa
o0111eCTBA;

€CTeCTBEHHO-HAYYHOW TI'PAMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJIOB IIO3HAHMSA, HCIIONB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh I0JIy4yaeMble 3HAHUS I aHalu3a U OOBSICHEHUs SIBJICHUN OKPYXAlOIEro MUpa M IPOMCXOJAIIMX B HEM W3MEHEHWH, YMEHHUs JeslaTh
000CHOBAHHBIE 3aKIIIOYCHUSI HA OCHOBE HayUHBIX (DAKTOB M UMEIOIIMUXCSI JAHHBIX C LIEIbIO MOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCII0JIb30BATh XMMUYECKNE 3HAHUS JJIs PELLIEHUS IIPOo0JieM B pealbHbIX )KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHMIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH 110 XMMHU B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3InYHBIX cepax MpodhecCHOHATFHON e TeIbHOCTH.

MeranpeamerHblie pe3yabTaThl

MertanpeameTHble pe3ynbTaThl OCBOCHUS yU4eOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus BKIOYALOT:

3HaYMMble /7151 (POPMHUPOBAHUS MHUPOBO33PEHUs O0YUAIOIIMXCS MEKIUCUUIUIMHAPHBIE (MEXIIpEeIMETHbIE) OOLIeHayuHble MOHATHUS, OTpakKaroline
L[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa U clienu(UKy METOJ0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHUE,
MIpPOLIECC, CHCTEMa, Hay4yHbIH (DaKT, MPHUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHME, HAOII0JEHHE, W3MEpPEHHUE, SKCIEPUMEHT U
Apyrue);

YHUBEpCaJbHbIE Y4eOHbIE NeHCTBUS (TTO3HABaTeIbHbIE, KOMMYHUKATHUBHbBIE, PETYISATUBHBIE), obecneunBaronie GopMUpoBaHUe (YHKIHMOHATIBHOM
IPaMOTHOCTH M COI[MAJIbHOM KOMITETEHIIUU 00yYaIoLIXCs;

CIIOCOOHOCTH 00YYAOIIMXCS UCIIOJIB30BATh OCBOCHHBIE MEXAUCIUILIMHAPHBIE, MUPOBO33pEHUECKHE 3HAHUSI U YHUBEPCAJIbHbIE yueOHbIe AeCTBUS B

IM03HABATEILHOMN U COLMAIbHOM IIPpaKTHUKE.



MeranpeaMeTHbIe PE3yNIbTaThl OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMH yUE€OHBIMU IMMO3HABATEIHHBIMUA, KOMMYHUKATUBHBIMU U PETYISITHBHBIMU
JNIEUCTBUSIMH.

OBj1ajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMU /Il CTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO (JOPMYIUPOBATEH U aKTyaTU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTPENETIATh e JCATEIHHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUHM UX JOCTHIKCHHS, COOTHOCHUTH PE3YJbTaThl JEATECILHOCTH C IMOCTaBICHHBIMH
LETISIMU,

UCIIOJIb30BaTh IMPH OCBOCHUW 3HAHWUW MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATh XapaKTepHBbIC MPU3HAKH TOHSATUH W YCTaHABIUBATh HX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSATHUS ISl OOBSICHEHHSI OT/ICTBHBIX ()aKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCH(UKAIIMK BEIICCTB M XUMHYCCKUX PEAKIIHIA;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE PaCCyKIeHUS (MHAYKTUBHBIC, JCTYKTUBHBIC, TI0 AaHAJIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH M TTPOTUBOPEUYHS B pACCMATPHBACMBIX
SIBIICHUSX, (OPMYITHPOBATH BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHSTh B MpOIlecce MO3HAHUS, HCIONIb3yeMble B XUMHUHM CHMBOJHUYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBhIBaTh MOJEIbHbIC MPEACTABICHUS —
XUMHYECKUI 3HaK (CHMMBOJ) DJIEMEHTa, XHMHYecKas QopMmylia, YpaBHEHHE XHUMHUYECKOW peaKkIHH — MpH pPEIIeHWH Y4eOHBIX IMO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, TPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC MPEICTABICHUS IS BBISBICHUS XapPaKTEPHBIX MPU3HAKOB M3YYaeMBIX BEIISCTB W XUMHYECKHUX
peakuuii.

2) 6a3oBbIe UCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHil;

bopMyIMpOBaTh TENM M 3aJla4ll WCCIICJIOBAHMS, HWCIOJIH30BaTh ITOCTABJICHHBIE W CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIC BOMPOCHI B KadecTBE

MHCTPYMEHTA [MO3HAHUS U OCHOBBI /U1 (POPMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXIACHMUIA;



BJIAJICTh HABBIKAMH CAMOCTOSITENIFHOTO IJIAHWPOBAHMS M MPOBEICHHUS YYEHHYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOIIOAATh 3a
XOJIOM IIpoLecca, CaMOCTOATENBHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMYIMPOBATH 0OOOLIECHHUS M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB
HCCIIEI0BaHMsI, COCTaBJIATE 0OOCHOBAHHBIM OTUYET O MPOJeIaHHOM padoTe;

IPUOOPETaTh OIBIT YYEHUYECKOW HCCIIEAOBATEIbCKON U IMPOEKTHOM JESATENbHOCTH, IPOSABIATh CIIOCOOHOCTh U F'OTOBHOCTh K CaAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOI0B [IO3HAHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHMKAX MHGpOpMaluu (HaydHO-TIOMYyJIApHasl JUTepaTypa XMMHUUYECKOIO COJEpXaHMs, CIpPaBOYHbIE IocoOus,
pecypcel  MHTepHeTa), aHanM3upoBaTh WHGOPMALHUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKH OLEHHBATH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMynHMpoBaTh 3aPOCHl M MPUMEHATh Pa3IMYHbIe METOABI MPHU MOUCKE U 0TOOpe MH(OpMAIUU, HEOOXOAUMON Ui BBINOJIHEHUS YUeOHBIX 3a7a4
OIpeIeJIEHHOTO THIIA;

IPUOOPETATh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U PA3JIMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATH ONTUMAIIbHYIO (hOpMY TIpeACTaBIeHHUS HHPOPMALUHU (CXeMbl, IpaduKu, TUarpaMMBbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYyYHBIH $3bIK B KayeCTBE CpEACTBAa NpU paboTe ¢ XUMHUYECKOH HHpOpMaLueil: MPUMEHATh MeXIpeaMeTHble ((pu3nueckue H
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISIIHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJOra W/WiIM JUCKYCCHM, BBICKAa3bIBaTh MJIEH, (DOPMYIHPOBATH CBOM IMPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEI0OKEHHON 3a]a4n;

BBICTYNIaTh C MpE3eHTalUel pe3yabTaTOB MO3HABATEIbHOU JEATENIbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IPHU
BBITIOJTHEHUH XUMUYECKOTO JKCIIEpUMEHTA, MPAKTUYECKOW pabOThl MO HMCCIEAOBAHUIO CBOMCTB M3Y4ae€MbIX BEILECTB, peaju3aluy y4eOHOro MpoeKTa U

(I)OpMy.HI/IpOBaTB BBIBOJIBI ITO pC3YyJIbTaTaM HpOBC)IéHHBIX HCCIIeI0BaHUM HYTeM COrJIacOBaHMUS MO3UIINI B XO4€ O6CY)K,Z[CHI/I$I 1 0OMEHa MHEHHSIMU.



OsgiaieHHe YHMBePCAJIbHBIMHU PeryIsiTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO MTO3HABATENBHYIO JESATEIBHOCTD, ONpEneisis €€ Lelu U 3aladd, KOHTPOJIUPOBATh U IO Mepe
HE0O0XOMMOCTH KOPPEKTUPOBATh Ipe/JlaraéMblii alropuT™M ACUCTBUI NPHU BBINOJIHEHUM Y4YEOHBIX M HCCIIEAOBATENbCKUX 3aJad, BbIOMpaTh HauOoiee
3G GEKTUBHBIHN CIIOCOO WX PEIICHHS ¢ YIETOM MOTYyYSHHSI HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKHUX PEaKIHIX ;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IIpenmerHbie pe3yJIbTaThI

10 knace

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)xKaroT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN O XMMHUYECKOM COCTaBISIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, POJIM XMMHUU B TO3HAHUM SIBJICHUI
IpUPOJbl, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI JIMYHOCTH, €€ (YHKIMOHAJIBLHONW I'PaMOTHOCTH, HEOOXOAMMOM /sl pelleHus] NPakTUYeCKUX 3a1ad U
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpPEIE;

BJIAJICHHE CHCTEMOW XMMHUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIIOJIATAONINE MOHATUS (XMMUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000I0YKa
aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKasl CBA3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpall€HHas), MOJb, MOJISIpHAas
Macca, MOJISIPHbIN 00bEM, yIIIepOAHbII CKelleT, (YHKIMOHAIbHAS TPYIIa, pajinuKail, U30MEepHUs, H30Mepbl, TOMOJOTHUECKUI PsJl, TOMOJIOIH, YTJIEBOIOPO/IbI,
KHUCJIOPOA M a30TCOAEpKallMe COCTUHEHHs, MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUs); TEOPUH M 3aKOHBI (Teopus
CTpOEHMsI oOpraHudeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHU;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAllMe B OCHOBE MOHHMMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHMX SIBICHMH, (PAKTOJIOTMYECKHE CBEIEHHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUHU U O€30M1aCHOM HCII0JIb30BAaHUH BaXKHENIIINX OPraHUYECKUX BEILECTB B OBITY U MPAKTUYECKOM eI TeIbHOCTH YeJI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE IMPHU3HAKM MOHATHM, YCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME
MTOHSATHUS ITPU ONMCAHUU COCTaBA, CTPOCHMS U MPEBPALEHNN OPraHUYECKUX COETMHEHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY I COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOIA,
COKpaIéHHON) (GOopMysl OPraHMYECKUX BEIIECTB M YPAaBHEHMH XMUMMUYECKUX PEAKIMH, M3rOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKHUX BEIIECTB I

HJUTIOCTpAallu UX XUMHUYCCKOTI'0 U IIPOCTPAHCTBEHHOT'O CTPOCHUS



c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHHAJICKHOCTh M3YYEHHBIX OPraHMYECKUX BEHIECTB MO MX COCTABY M CTPOCHHIO K OIMpPEACIEHHOMY
KJIaccy/Tpynne COeIuHEHUN (yriaeBOAOPOAbI, KMCIOPOA U a30TCOJEpIKAlUe COSTUHEHUs, BbICOKOMOJIEKYJISIPHbIE CO€AMHEHUs), AaBaTh UM Ha3BaHUs IO
cucremarnyeckoit Homenknarype (IUPAC), a Taxxe NpuBOANTh TPUBHAIIbHBIC HA3BAaHUSL OT/IEJIbHBIX OPraHMUYECKUX BEIIECTB (3TUIIEH, IPOIUIIEH,, AalleTUIICH,
STHJICHIJIMKOJb, TIUIEpUH, (eHo, GopManbIerl, aleTaibIerul], MypaBbuHas KUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs KHCIOTA, CTEApUHOBAsT KUCIIOTA,
TIII0K03a, PPYyKTO3a, Kpaxmal, LeJUI0103a, TIIHINH);

c(OPMHPOBAHHOCTb YMEHUS ONPEEIIATh BUJIbl XUMUYECKOH CBSI3M B OPraHMYECKUX COEAMHEHUX (OAMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHs MPUMEHATH MOJIOKEHHUsI TEOPUU CTPOEHUs opraHuyeckux BemecTB A. M. byriepoBa aiis 00bsSCHEHUsSI 3aBUCHUMOCTH
CBOMCTB BEILLECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA TUIMYHBIX IPEACTABUTENEH pa3IUYHbIX
KJIAaCCOB OPraHMYECKUX BEIIECTB (MeTaH, 3TaH, JTWUJEH, NpPONMJEH, aleTwieH, OyraaueH-1,3, MerwiOyraaueH-1,3, OeH30i, MeTaHOJ, 3TaHOI,
STUJICHIJIMKONb, T[JIMUEPUH, (EHOJ, aleTanbJIerui, MypaBbUHas M YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, LeJIKJI03a, AMUHOYKCYCHAasi KHUCIIOTa),
WLTIOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXK/ITY HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKLUH C NCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOYHHUKH YTIEBOAOPOMHOTO CHIpbs (HE(Th, MPUPOIHBIN Ta3, yrojb), CIOCOOBI UX MEePepaboOTKH U
MPAaKTUYEeCKOe MPUMEHEHHUE MTPOYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH MNPOBOJIUTH BBIYMCICHHS 10 XMMHYECKHM ypaBHEHHMAM (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO BEILECTBA HIIU
MIPOJYKTA PeaKuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM IPOJYKTOB PEAKIIN);

c(OpMHPOBAHHOCTh YMEHHUIl BIIQJ€Th CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJAaxX HAyYHOI'O MO3HAHMS, MCIOJb3YEMBIX B XUMHUM IPH HU3YUEHUU
BEIIECTB M XUMHUUECKUX ABJICHUN (HaOII0/1eHUEe, N3MEPEHNUE, SKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIOJIb30BAaTh CUCTEMHbBIE XUMHUECKUE 3HAHUS [Tl IPUHSATHS
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHHMH cOOII0aTh MpaBWiIa MOJIb30BAaHUS XUMHUYECKON IOCYI0M M JabopaTOpHBIM 00OpYyIOBaHHEM, a TakXKe IpaBuia
oOpallieHusi C BeIleCTBaMU B COOTBETCTBUY C MHCTPYKLUSMH IO BBITOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUN SKCIEPUMEHT (IpEeBpAlLeHUs OPraHMYECKHUX BELIECTB MpPHU HarpeBaHUHU,

IMOJIYUYCHHC 3TUJICHA U U3YUCHHUC CTO CBOI>'ICTB, KauUCCTBCHHBIC PCAKIIMU OPTaHUYCCKUX BCIICCTB, ACHATYpAllHA OCIIKOB IIpU HAarp€BaHuu, IBCTHBIC PCAKINN



0€JIKOB) B COOTBETCTBUM C MpPAaBUJIAMU TEXHHKH O€30MAaCHOCTH MpHU OOpaIleHWH C BEHIECTBAMH U JIAOOpaTOpPHBIM 000pYIOBaHHEM, IPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIIMX pEaKUUil M (OPMYIUpPOBATH BBIBOJBI HAa OCHOBE ATHX
PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATh XMMUYECKYIO0 WH(OPMAIUIO, OTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB (CpEeACTBa MacCOBOM
uHpopmanuu, MHTEpHET U APYTrHX);

c(OPMUPOBAHHOCTh yYMEHHMH COONIONATh TpaBHia SKOJOTHYECKH IEeNIecOOO0pa3sHOro MOBEACHUS B OBITY M TPYAOBOW JESATEIBHOCTH B IEIAX
COXpaHEHHsI CBOETrO 3JI0POBbS M OKpYXKAloLled NPUPOTHON Cpelbl, OCO3HABaTh OMACHOCTh BO3ACHCTBHS HA JKMBBIE OPraHW3MBI OIPECIEHHBIX
OpPTraHUYECKUX BEIIEeCTB, MOHMMAs cMbIca nokaszarens [1JIK, moscHsITh Ha mpuMepax crocoObl YMEHBIICHHUS W MPEAOTBPALICHUST HX BPEIHOTO BO3/IEHCTBUS
Ha OPraHU3M YeJIOBEKa;

JUIs 00YdYaromuXcsi C OrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI: YMEHHE NPHMEHSTH 3HAHHMSA OO0 OCHOBHBIX JIOCTYIHBIX METOJAX MO3HAHMS
BEILECTB M XUMUYECKUX SBICHHIA;

JUIL CIIETBIX W CJIA0O0BHIAIINX OOYJaroIIMXCs: YMEHHE HCIOIb30BaTh pelbeHO-TOUCUHYI0 cucreMy oOo3HaueHuit JI. Bpaiins mis 3anucu

XUMHYECKHX (POPMYIL.

11 kaace

IIpeomemnvie pezynomamul 0cBOeHUs Kypca «OO01Ias 1 HeOpraHuuecKasi XUMHsD» OTPaXkaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XMMHUU B IO3HAHUU SBJICHUUN
IpUPOJbI, B (POPMUPOBAHUM MBILIUIEHUS U KYJIbTYPHI JIUYHOCTH, €€ (YHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAMMOM /sl pelIeHus] NPaKTUYeCKUX 33134 U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpPEIe;

BJIaJICHUEC CHCTEMOM XMMHUYECKMX 3HAHHM, KOTOpas BKJIOYACT: OCHOBOIOJATAIONINE TOHITHS (XUMHYECKHI DJIEMEHT, aTroM, u3o0Tom, s-, pP-, d-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKasl CBSI3b
(KOoBaJIEHTHAs, MOHHAsA, METAJLINYECKasl, BOJOPOIHAsA), KPUCTAIUIMYECKAs PElIETKA, TUIIBl XUMUYECKUX PEAKLUM, pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOJIUTHI,

QJICKTPOJIUTHUYCCKASA AHUCCOLUAlHA, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCThH XUMHYECKOMN pCaknuun, XUuMHICCKOC paBHOBCCI/IC); TCOPUHN U 3aKOHBI (TCOPI/IH



EKTPOJINTUYECKON Jucconuanuu, nepuoauueckuil 3akon [I. M. MenzeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPAIICHUS
SHEPIUU NMPH XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKMH S3bIK XMMHH, MHUPOBO33PEHUYECKHME 3HAHMSA, JISKAIIME B OCHOBE NOHUMAaHUSA
IPUYMHHOCTH M CUCTEMHOCTH XUMMUYECKUX SIBJIEHUH, ()aKTOJOTMYECKHE CBEJCHMsI O CBOMCTBAX, COCTABE, MOJY4YEHUH U O€30IaCHOM HCIOJIb30BAHUU
BOXHEUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JeSITEIHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHI BBIABIATH XapakTepHbIC MPHU3HAKK MOHSATHH, YCTaHABIMBATh HMX B3aUMOCBS3b, HCIOIB30BATH COOTBETCTBYIOIIUE
MOHATUS NPU OIIMCAHUU HEOPIaHNYECKUX BEILECTB U UX IPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJI€HUS (DOpPMyJ] BELIECTB M YpPaBHEHUH XUMMUYECKUX PpEaKIHi,
cucremarnyeckytro HomeHkiatypy (IUPAC) u TpuBHasibHblE Ha3BaHUSA OT/EIbHBIX HEOPTaHWYECKUX BELIECTB (YrapHbIM ras, yriaekucibli ra3, aMMHaK,
raméHasi U3BeCThb, Heral€éHas U3BeCTb, IUThEBAs COJA, IUPUT U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHH OINpeneNaTh BaJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHMUYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ
XMMUYECKON CBs3M (KOBAJEHTHAas, MOHHAs, METaJIMYecKasi, BOJOPOJHAs) B COEAMHEHUSX, TUI KPUCTAIMYECKOM pEHETKM KOHKPETHOIO BEIIEeCTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAsI, METAJNINYECKasi), XapaKTep Cpeibl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COEAMHEHUI;

c(OPMHPOBAHHOCTh yYMEHWH YCTaHABIMBATH IMPHHAJIC)KHOCTh HEOPTaHMYECKHUX BEIIECTB IO HMX COCTaBy K OMNPEAEIEHHOMY KiIacCy/TpyIie
COeIMHEHUH (IIPOCThIE BEIIeCTBA — METAJUIbl U HEMETAJLIbl, OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEPHbIE I'HIPOKCUIBI, COJIN);

c(OpPMHPOBAHHOCTh YMEHHUI pacKkpbIBaThb CMBICH Nepuoanyeckoro 3akoHa JI. M. MenzaeneeBa M JAEMOHCTPHPOBATH €r0 CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3jieMeHTOB 1—4 mepuonoB Ilepuonnyeckoil cuctemsl
xumudeckux anemeHTtoB J[. U. MeHnneneeBa, HCHONB3ys MOHATHS «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIM», «IHEPIETUYECKHE YPOBHHY», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKMX DJIEMEHTOB M MX COCIMHEHUH IO ImepuonaM W rpymnmnaMm llepumonnyeckoil cHCTEMbl XMMHYECKUX
anemenToB /1. . Menpeneena;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB pA3JIMYHBIX KIIACCOB,
MIOATBEPK/IaTh CYIIECTBOBAHNUE TEHETHUYECKON CBSI3M MEX]y HEOPraHMYECKHMH BEIIECTBAMU C IOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKHX

peaxkuumii;



c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATh XUMHYECKUE PEAKIMU 0 Pa3IMYHBIM IMPHU3HAKAM (YHCIYy M COCTaBY pPEarupyroUINX BEIIECTB,
TEIUI0BOMY 3G (EeKTy peaKkluy, U3MEHEHHUIO CTEIIEHEH OKUCICHHS 2JIEMEHTOB, 00paTUMOCTH PEaKLUH, yYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTAaBJIATh YPaBHEHUs PEAKLMH Pa3IMYHbIX TUIIOB, IOJIHBIE M COKPALIEHHbIE YpaBHEHHs peakluil MOHHOro oOMeHa,
YUUTBIBAs YCIOBUSL, IPU KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOJITBEPKAAIOUINE KAYeCTBEHHBI COCTAaB Pa3IMYHBIX HEOPTaHWYECKUX BEILECTB, PAclio3HABATh
OIIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH pACKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIHUA MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO
OanaHca 3TUX peaKInii;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHSITH 3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMH OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEUICHUs XUMHUYECKOT O
paBHOBECHsI B 3aBUCUMOCTH OT BHelIHero Bo3zeicTBus (npunuun Jle Ilarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUUECKUE MPOLIECCHI, JISXKALINE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KUCIOThI, aMMHUAKa,
a Takxke chOpPMUPOBAHHOCTH MPEJCTABICHHUH 00 OOIINX HAYYHBIX MPUHITUIAX U HKOJIOTHIECKUX MPOOIEMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCICHUS C UCIOJIb30BAHNEM MOHATHUSL «MAcCOBasi J10Ji BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUMN
ra3oB [IPU XMMHUYECKUX PEAKIIUAX, MACChl BEIIECTBA MM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe MU 00BbEMY OIHOTO M3 YYaCTBYIOLIUX
B PEAKLIMU BEIECTB, TEIIOBOT0 3(h(ekra peaklinu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHMH cOOII0aTh MMpaBHiia IOJIb30BAHUS XUMHUUYECKOM IOCYI0M M JabopaTOpHBIM O0OpYyIOBaHHEM, a TakKKe IpaBuia
oOpallieHus C BeIIeCTBaMU B COOTBETCTBUU C MHCTPYKIIHUSIMH I10 BBIIOJHEHUIO JA0OPATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBAaTh M BBIMOJHATH XMUMHUYECKMH SKCIIEPUMEHT (pa3joKeHHe MEepoKCHAa BOAOPOAAa B MPUCYTCTBHH
KaTajn3aropa, ONpeAesieHHe Cpelbl PAacTBOPOB BELIECTB C IOMOIIBIO YHHUBEPCAJIBHOIO HMHJUKATOPA, BIMSHHUE DA3IUYHBIX (DAKTOpPOB HAa CKOPOCThb
XUMHUYECKON peaklMy, peakllMi MOHHOro oOMeHa, KaueCTBEHHbIE peakluu Ha cyib(ar-, KapOOHAT- U XJIOPHU-aHHOHBI, HA KaTUOH aMMOHMS, pellIeHUe
SKCIIEPUMEHTAIBHBIX 3aa4 1o TeMaM «MeTamnsl» U «HemeTannsl») B COOTBETCTBUHU C MTPaBUIIAMU TEXHUKH 0€30MacCHOCTH MPU 0OpaIleHNUH ¢ BEIIeCTBAMU U
n1a00paTOpHBIM 000pYIOBaHUEM, MPEICTABIATh PE3YIbTaThl XUMHUYECKOTO HKCHEpUMEHTa B (hOpME 3aluCH YpaBHEHHH COOTBETCTBYIOLIMX peakuuil u

(bOpMy.HI/IpOBaTB BBIBOJbI HA OCHOBC 3TUX PC3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHI KPUTHUECKH aHATU3UPOBATh XMMUYECKYI0 MH(OPMAINIO, TIOIY4aeMyl0 M3 Pa3sHbIX MCTOUYHUKOB (CpelcTBAa MAcCOBOM
KOMMYHHKAI, UHTEpHET U APYTUx);

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUia SKOJOTHYECKH 11eJeco00pa3HOro IMOBEACHHs B OBITY U TPYAOBOM NEATEIBHOCTH B IENAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOLIECH MPUPOAHON CpEJlbl, OCO3HABATH OMACHOCTh BO3JICUCTBUSA HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX BEILECTB,

IIOHHUMasA CMBICI I10Ka3aTcJIsd HI[K, MOSICHATDH Ha IpUMEpax CIIOCOOBI YMCHBIICHUS U MIPEAOTBPALICHUS UX BPECAHOTO BOSI[CﬁCTBPIH Ha OpraHuvsM 4CJIOBCKaA.



TEMATHYECKOE INTAHUPOBAHUE

YYETOM PABOYEN POTPAMMBI BOCITUTAHUS

10 KJIACC
Ne HanmeHoBaHMe pa3lieyioB ¥ TEM KonmyectBo yacos OnexktpoHHbIe (II(POBEIC)
/1 IPOTPaMMBI Bcero KonTponbHbIe [TpakTudeckue o0pazoBaTeNIbHBIE PECYPChI
paboTHI paboThI
Pa3neu 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMHH
1.1 | Ilpenmer opraHuyeckod Xumuu. Teopus 3 bubnuoTeka
CTPOCHHS OPTraHMYECKHX COCHMHEHHH A. LIOK https://myschool.edu.ru/
M. bytneposa
Pa3nes 2. YriaeBogopoasbl
2.1 | IlpenenbHbIe yTIeBOIOPOABI — AIKAHbI 2 bubanoreka
ITOK https://myschool.edu.ru/
2.2 | HempenenbHBIE YTICBOAOPOIBI: AJKEHBI, 6 1 bubnuoreka
aJKaJUEHbI, aIKHHBI LIOK https://myschool.edu.ru/
2.3 | ApomaTtudeckue yriieBoI0pOIbI 2 bubnuoreka
LTOK https://myschool.edu.ru/
2.4 | IlpupoaHble UCTOYHHUKH YTIEBOJOPOIOB U 3 1 bubnuoreka
ux nepepadoTka LIOK https://myschool.edu.ru/
Paznen 3. Kuciopoacoaepikainme opranndecKue coelnHeHust
3.1 | Cnuptsl. Penon 3 bubnuoreka
ITOK https://myschool.edu.ru/
3.2 | Anpaeruasl. Kap6onoBsie KHCJIOTHI. 7 1 bubnuoreka
CroxHbIe 3DUPbI ITOK https://myschool.edu.ru/
3.3 | YraeBosl 3 1 bubnmoreka
ITOK https://myschool.edu.ru/
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeTMHeHUus
4.1 | AMuHBL. AMUHOKHUCIIOTHL. benku 3 bubnnoreka
ITOK https://myschool.edu.ru/
Paspnen S. BeIcOKOMOJIEKY IS PHbIE COCAUHEHUS
5.1 | Ilnactmaccsl. Kayuyku. Bomokna 2 bubnuoreka
ITOK https://myschool.edu.ru/
OO6m1ee KOJIMYECTBO YacOB 110 TporpamMmme 34 2 2




11 KJIACC

Ne HanmenoBanue pa3znenos u tem KosmyecTBo 4acoB OnextponHbie (IU(POBLIE)
n/m POrPaMMBI Bcero KonTponbhbie [TpakTnyeckue o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
Pasznea 1. Teopernyeckue 0CHOBbI XUMHH
1.1 | Crpoenue aromoB. Ilepuonuueckuii 3aKoH 3 bubnuoTeka
u Ilepuoamuyeckas cucremMa XHUMHUYECKHX LIOK https://myschool.edu.ru/
anemenToB JI. 1. MengeneeBa
1.2 | Ctpoenne  BemectBa.  MHoroobpasue 4 bubnuoreka
BEIIICCTB LTOK https://myschool.edu.ru/
1.3 | Xumudeckne peakuuu 6 1 1 bubnuoreka
LTOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
2.1 | Meramisl 6 1 bubnuoreka
ITOK https://myschool.edu.ru/
2.2 | Hemeramnsl 9 1 1 bubnuoreka
ITOK https://myschool.edu.ru/
2.3 | CBsA3b HEOPraHMYECKUX U OPraHMYECKHX 2 bubnuoTeka
BEIIECTB LIOK https://myschool.edu.ru/
Paznen 3. Xumus v :Ku3Hb
3.1 | Xumus u Ku3Hb 4 bubnmoreka
ITOK https://myschool.edu.ru/
OO11ee KOJIMYECTBO YacOB MO MPOrpaMMe 34 2 3
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YYEBHO-METOINYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. Xumus, 10 xmace/ I'abpuensn O.C., OOmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «/[PODAY; AkumonepHoe odmiectBo «M3maTeabcTBO
«IIpocsemenue»

2. Xumus, 11 knace/ INabpuensa O.C., O6mecTBo ¢ orpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AxumonepHoe obmectBo «M3aaTenbeTBoO
«IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

. O.C.I'abpuensu, I'.I".JIpicoBa «Xumus Meroanueckoe nocodue — 6a30BbIil ypoBeHb» - M.: [Ipoda 2022 rog.

. O.C.I'abpuensin, M.I'.OctpoymoB, «O01as XumMus B TecTax, 3agadax, ynpaxunenusx. 11 kmace» — M.: lpoda, 2023 rox.

. 0.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kimacc: KoHTponsHbIe 1 TPOBEPOYHBIE padOTH K YueOHUKY». — M.: JIpoda, 2021 .
. O.C.I'abpuensu, I'.I".JIpicoa, A.I'.BBenenckast «Xumus 11 knace: HacronbHas kaura s yaurens». Yacte 1 — M.: [Ipoda, 2019 roa.

. O.C.T'abpuensn, I'.I".JIbicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHast kaura qis yuutensi». Yacts 2 — M.: Ipoda, 2022 roa.

. O.C.T'abpuensn, [1.B.Pemeros, .I'.OctpoymoBa «3afaun o XUMHH U CIIOCOOBI MX petteHus» - M.: «Jlpoda», 2021roz.

. B.I'. lenncoBa «Xumus 11 kmacc noypounsie miianbl o yueouuky O.C.['abpuensna, I'.I'.JIbicoBoit» - Boarorpan» Yuurens 2018roz.

. M.A.Ps6oBa, Y.}JO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiracey, - M.: Dk3amen, 2019r.

. O.C.T'abpuensn, U.I".octpoymoB «XuMHU4ecKkuii sKcriepuMeHT B 1mkose 11 kiacey; - M.: Jlpoga. —2019 rog.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u cait 1u1st yuurens «5 uay Ha ypoK XUMHUK»

http://him.1september.ru Enunas xomnekuus L{OP: [Ipenmernas komnekuus «XuMHs»
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuYHbIC IKCIIEPUMEHTBI: XUMUSL.
0011e00pa3oBaTeIbHOO MOpTalia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB 0 XUMHUH

http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIM YUeOHUK U1l CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpbITHIH KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucTaHIIMOHHAS OTUMITHAA IO XMMHHU: TEIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA TPOSKT
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