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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XHMMHU Ha YpOBHE cCpefHero oOmiero oOpas3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOOBaHMIl K pe3yibTaTaM OCBOEHHUs (emepanbHO 00pa30BaTEIBLHON MPOTrpaMMBbl CPEIHETO OOIIETO
obpazoBanust (POII COO), mpexacraBieHHbIX B DeaepanibHOM T'OCYJApCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yu€rom Konmenmuu mnpernogaBanusi ydeOHOTO TpeaMeTa «XHUMHS» B
oOpa3zoBaTenbHBIX Oopranuzanusx Poccuiickoit Penepannu, pealnsyomuX OCHOBHbIE 00pa3oBaTelIbHbIC
IIPOrpamMMBbl, 1 OCHOBHBIX MMOJ0KeHHH «CTpaTernu pa3BuTus BocnuTaHus B Poccuiickon denepanun Ha
nepuon 10 2025 roga» (Pacnopsokenue [Ipasurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJOB K pa3pabOTKe MpPOrpaMMbl MO XHMHH, K OMPEIEICHHI0 OOIIeH cTpaTeruu
00yuyeHHs, BOCIIUTAHUA U PAa3BUTHUS 00yUaroImuXcs CpecTBaMu yueOHoro npeamera «Xumus» g 10-11
KJJacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHUenTyaibHble mnonoxeHus OIoC COO o
B3aUMOOOYCIIOBIIGHHOCTH IIeJIei, colepKaHHs, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUI K YpPOBHIO
MOJITOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHME, IMOJy4aeMOe BBITYCKHHKaMHU 0011e00pa3oBaTeIbHON OpraHu3alu,
ABJIIETCS HEOTHEMJIEMON 4acThI0 UX 00pa30BaHHOCTH. OHO CIIYKHUT 3aBEPIIAIONINM 3TAllOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJOCTHON CHCTEME
XUMHUYECKOT0 00pa3oBaHus. OTH ILIEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS
MHUPOBO33PEHUs] M OOILIeH KyJIbTyphl YeJIOBEKa, a TAKXKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3/I0POBBIO M MpPHPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydaroIIUXCsl Ha
YPOBHE CpeIHero oOmero oOpa3oBaHMsA CPEJICTBAMM YUEOHOTO NpeaMeTa «XUMHs», COAEp)KaHUe U
MIOCTPOEHHE KOTOPOTO OIpe/ieieHbl B MpOrpaMMe MO XUMHUHU C YYETOM crenupuKd HayKd XUMHH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MATEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE ¢ yU4ETOM OOIIMX Ieel u
MIPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpeAHero olmiero oOpa3oBaHMs B
Poccniickoin denepanumu.

XUMHS KaK D3JEMEHT CHUCTeMbl E€CTECTBEHHBIX HAyK Hrpaer ocoOyi0 poJib B COBPEMEHHOM
UBWIN3AIMM, B CO3JaHMM HOBOH 0a3bl MarepuanbHOM KyiabTypbl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHHE PALMOHAILHOTO HAYYHOI'O MBILIUICHHS, B CO3JIaHUE IIEJIOCTHOTO MpEeACTaBlIeHUs 00
OKpY’KalolleM MUpPE KaKk O €JUHCTBE NPUPOABI M YeloBeKa, KOTOpoe (GOPMHUPYETCsl B XUMHM Ha OCHOBE
MOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOECHUEM
BEIIECTB, UX CBOMHCTBAMHU M BO3MOKHBIMU OOJIACTSIMH ITPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYS C IPYTUMU €CTECTBEHHBIMH HayKaMH, XUMUS CTalla HEOThEMIJIEMOM YacThIO
MHUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyJa M KU3HH KaXJIOro 4ieHa OOIIecTBa.
CoBpemMeHHasi XMMHsI Kak HayKa CO3MJaTelibHas, Kak HayKa BBICOKMX TEXHOJIOTWH HampaBjeHa Ha
peleHne r00aJbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHs YEIOBEUYECTBA — CHIPHEBOM, 3HEPreTUYECKOH,
MUIIEBOH, YKOJIOTHYECKOW 0€30MMacCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBeTcTBUM € 0OLIMMHU LENSIMU U MPUHLIKIIAMH CPEIHETro 00Iero o0pa3oBaHMs COJEp)KaHHUe
npeamera «Xumus» (10—11 kmacesl, 6a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYTBTYPHYIO TOJTOTOBKY OOYYarOIUXCsl, HEOOXOAUMYIO UM IS BEIPAOOTKH MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOUEHHS] B >KU3Hb COLIMYyMa, MPOAOJDKEHHsS O0pa3oBaHMsA B pa3IMUYHBIX
00JacTsX, He CBSI3aHHBIX HETMIOCPEJICTBEHHO C XUMHEH.

CocTaBisiomuMu MpeaMera «XUMHs» SABISIOTCS 0a30Bble Kypcehl — «OpraHudeckas XUMHs» U
«OO01mas 1 HeopraHu4eckas XUuMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOl HAayKH: cHCTeMa 3HAHH IO HEOPTaHUYECKOW XUMUU (C BKIFOUYCHHUEM 3HAHHWH U3 00IIel XUMHUH)
U opraHudeckod xumuu. POpMUPOBAHHE JAHHOW CHCTEMbl 3HAHMW TIpU M3YUYEHUHM IIpeIMeTa
o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOI000pa3us BEIECTB HA OCHOBE OOLIMX MOHSTHM,
3aKOHOB M TEOPUHI XUMUHU.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO1ast 1 HeopraHu4eckas XuMus»
chopMUpoBaHa B MpOrpaMMe IO XHUMHHM Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YYEHHIO Y4eOHOTo



MaTtepuaja U OOyCIIOBIEHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHMHA Ha OIpeaeEHHBIX
TEOPETUUECKUX YpPOBHsX. Tak, B Kypce OpraHMYecKOM XMMHM BEIECTBa pacCMaTpUBAIOTCS HA YPOBHE
KJIACCUUYECKON TEOPUM CTPOCHUS OPraHMYECKHX COEIMHEHHH, a TaKKe€ Ha YPOBHE CTEPEOXMMHUECKHUX U
AIIEKTPOHHBIX TMPEACTAaBIEHUN O cTpoeHHU BeliecTB. CBeneHusi 00 HM3yyaeMbIX B Kypce BEIIECTBax
JTAIOTCSl B Pa3BUTUHU — OT YIJIEBOAOPOJOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHHi. B kypce
OpraHMYECKON XHMMHU TMOJy4al0T pa3BUTHE C(HOpPMHpPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs NEpBOHAYANIBHBIE MPEJCTABICHUS O XUMHUYECKON CBSI3U, KJIACCHU(PHUKAIIMOHHBIX MPU3HAKAX
BELIECTB, 3aBUCMOCTH CBOMCTB BELECTB OT UX CTPOEHUS, O XUMUUYECKOHN peaKLuy.

[Ton HOBBIM YTJIOM 3peHHsI B MpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS pacCMATPUBACTCS U3yUEHHBIH
Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs TEOPETUYECKUN MaTepHual u (HaKTOJOTHUECKUE CBEICHHS O
BEIIECTBAX M XUMHUECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuYecKask XUMHsD)
o0ydJaromuMcsi MPeIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE IEPHOJUYECKOr0 3aKOHa C
OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX TO3MLIMNA, TIy0Xe TOHATh HCTOPUYECKOE H3MEHEHHUE
GYHKIHMI 3TOr0 3aK0OHa — 0T 00001IaroIIel 10 0OBICHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHM O Ba)KHEWIIMX BEHIECTBaX, MX COCTaBE, CTPOCHHUH, CBONCTBaX u
MPUMEHEHUHU, a TaKKEe O XHUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercsa B Kypcax 10 u 11 kiaccoB aneMeHTaMu cofepKaHHsl, UMEIOUIUMH KyJIbTYPOJIOTUUYECKUH 1
NPUKIAJHOW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT IOHHUMAaHHMIO B3aMMOCBA3M XHMHU C JIPYTUMHU
HayKaMH, pacKpblBalOT €€ posib B TIO3HABATEIbHOM M TPAKTUYECKOW JI€ATENbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHHMTAHUIO YBa)XEHUS K MPOLECCY TBOpYECTBa B OOJACTH TEOPUM U MPAKTHUECKUX
MPUIIOKEHUN XMMUHU, TIOMOTAaIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U TUYHOCTHO 3HAYMMBIX
npo0OiieMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh WHGOPMAIMIO U TMPUMEHITh €€ st
MOTIOTHEHUS 3HAHUM, peIIeHNUs HMHTEUIEKTYaIbHBIX U KCIIEpUMEHTAIbHBIX HCCIIeI0BATENIbCKHX 3a1ad. B
LEJIOM COJepXKaHue Y4eOHOro mpeaMera «XHMHUsS» ITaHHOTO YPOBHS HU3yYEHHs OPUEHTHPOBAHO Ha
¢dopmupoBaHUe Yy OOy4aromMXcs MHUPOBO33PEHUYECKON OCHOBBI Ui MOHMMaHMUA (UIOCO(CKUX HICH,
TaKUX KaK: MaTepualbHOE E€IUHCTBO HEOPraHMYECKOIo0 W OpraHMYecKoro Mupa, O00YyCIOBIEHHOCTb
CBOICTB BEIIECTB UX COCTABOM M CTPOEHHUEM, II03HABAEMOCTh IPUPOJIHBIX SBICHUM MMyTEM 3KCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUUN MEXIy HOBBIMU (DAaKTaMHU M TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHHE
pPOJIM XMMHUU B PEHICHUH HKOJIOTUYECKUX MpoOJeM, a Takke MpobiieM cOepekeHHs IHEPreTHUECKUX
PECYPCOB, CHIPBSI, CO3/IaHUSI HOBBIX TEXHOJIOTHI 1 MaTEepPHAaJIOB.

B mnane pemieHus 3a7ad4 BOCHUTAHMSA, PAa3BUTUS M COIHAIM3AIMU OOYYAIOIIUXCS MPUHSTHIC
IpOrpaMMOil 1O XMMHMHM TOAXOABl K OIPEICIICHUIO COJEp)KaHUs M IIOCTPOEHUs IpeaMeTa
npeaycMaTpuBaoT (OpMHUpPOBaHUE YHHBEPCAIBHBIX Y4EeOHBIX JeMCTBUH, MMEIOMMX 0a30BOe 3HAUEHHUE
JUISL pa3IMYHBIX BUJIOB JESATEIBHOCTU: pEIIeHusl IpobiieM, MoucKa, aHaau3a u o0paboTku uHpopmanuu,
HEOOXOJUMBIX JJIsi MNPUOOpETEeHUs OMNblTa NPAKTUYECKOM M HCCIEN0BATEIbCKONW JESATENbHOCTH,
3aHHUMAIOIIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npaktuke mpenojaBaHusi XMMHHM Kak Ha YPOBHE OCHOBHOIO 00Iero obpa3zoBaHHs, TaKk U Ha
YpOBHE cpeaHero oOmiero odpazoBaHusi, MPU OMPEICICHUU COACPKATEIbHOM XapaKTePUCTUKH Lieje
U3y4YeHUsA TpeAMeTa HalpaBJICHWEM TIEePBOCTEIIEHHOW 3HAYUMOCTH TPAIUIMOHHO TMPU3HAETCS
(dbopMHpOBaHNE OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYECKON
JIESTEIBHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAUYECKOW TOYKU
3pEeHUs TAKOW MOAXO]I K ONPEIENICHUIO LIeel N3y4eHUs NPEeAMETa SBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHMs IVIaBHBIMU IIEJIIMU M3Yy4€HHUs IpenMera «XHMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) IBISIOTCS:

e (QopmupoBaHUE CHUCTEMBl XMMHUYECKHX 3HAHHHM KaK Ba)KHEWINEH COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeXKAT KIIOUEBHIC MOHATHS, (YHIAMEHTAIbHBIC



3aKOHBI ¥ TEOPUU XMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE U TIOHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPUEH WX pPa3BUTHSI H
CTAHOBJICHUS;

e (QopmupoBaHHME U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJaxX IMO3HAHHUS BELIECTB U
XUMHUYECKHUX pEeaKIMid, HEOOXOTUMBIX s MPUOOpPETeHHs] YMEHUIl OpPHEHTHPOBATHCS B MHpPE
BEIIECTB U XHMHUYECKUX SBIEHUH, HMEIOIIUX MECTO B TPHUPOJE, B TMPAKTUYECKOW U
MOBCE/IHEBHOM JKU3HH;

L] Pa3sBUTHC YMCHI/Iﬁ n CHOC060B ACATCIIbHOCTH, CBA3aHHBIX C H3.6JHOI[CHI/ICM nu O6’bﬂCHCHI/ICM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII 0€30MIaCHOTO OOpAICHUS C BEIIECTBAMH.

Hapsimy ¢ 3TuM, coaepikaTelbHas XapaKTepUCTHKa IIeJIeH W 3aJad W3yYeHUs IpeaMera B
nporpamMme 1o XWMMHHU YTOYHCHA W CKOPPCKTHPOBAHA B COOTBCTCTBHMU C HOBBIMU IMPUOPUTETAMU B
cucTteMe cpemHero obmiero oOpasoBaHusi. CerofgHss B TPENOJAaBaHUM XWMHH B OOJBIICH CTETICHH
OoTHAéTCsl MPEANOYTeHUE MPAKTHUECKONH KOMIIOHEHTE coepxaHHus oO0y4deHMs, OpUEHTHUPOBAHHOM Ha
MOJIFOTOBKY BBITYCKHUKA OOIIe00pa3oBaTeIbHON OpraHM3alliy, BJIAJCIONIEro He HAOOpOM 3HAHUH, a
(byHKIIMOHATBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSMU aKTHBHOTO TOJYYEHUS 3HAHUHU U
IIPUMEHEHUS UX B PEAIIBHOM KU3HHU JUIS PELICHUs IPAKTUYECKUX 3a1a4.

B cBs13u ¢ 3TUM MpU U3yUEHUU TIpeaMeTa « XUMUS) TOMHUHHUPYIOIIee 3HaYeHHE MPUOOPETAI0T TaKue
eJIH U 33]]a9d, KaK:

ajantanus oOydalolUXCsl K YCJIOBHAM JUHAMMYHO pa3BHUBAlOIIErocs Mupa, (popmupoBaHHe
MHTEIJIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K  €caMOOOpa30BaHMIO,  COTPYAHUYECTBY,
CaMOCTOATCIIBHOMY IPUHATUIO TPaMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTyallUAaX, CBA3AHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHue y OOYyYaIOIUXCA KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIETECHIIMI), HMEIOIINX
YHHUBCPCAJIbHOC 3HAUYCHUC JIA pa3JIMYHBIX BUJOB ACATCIBHOCTU: PCIICHUA HpO6JIeM, IIOHUCKAa, aHaJIu3a "
00paboTku mHbOpPMAIUU, HEOOXOAUMBIX IS MPHUOOPETEHUsS OMbBITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BXHOEC MECTO B TO3HAHWW XHMHHU, & TaKXKe JUISl OICHKU C TMO3UIMH JKOJIOTHYECKON 0e30macHOCTH
XapakTepa BIHSHHS BEIIECTB M XUMUYECKHIX MTPOIIECCOB HA OPTaHW3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEM
00yYJaOIIUXCSI: CITIOCOOHOCTH CaMOCTOSITSIIBHO MPUOOPETATh HOBBIC 3HAHUS 110 XUMHHU B COOTBETCTBHUH C
JKU3HEHHBIMU TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKa
U aHalnM3a yueOHOU U Hay4YHO-MOMyJISIPHOM MH(pOpMAIIMU XMMHYECKOTO COJIepKaHus;

dbopMUpOBaHHE W PA3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBINUICHHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpPbIe 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, MPH
IJIAaHUPOBAHWHU U TPOBCACHUN XUMHWYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTAaHHE Yy OOYyYaromuxcs YOSKAEHHOCTH B TYMaHHCTHYECKOH HANpaBICHHOCTH XUMHH, €€
BaXHOW pOJIM B PEUICHUH TI00ANbHBIX MPOOJEM palOHAIBHOIO MPUPOAOIOJIB30BAHUS, TTOMOTHEHUS
SHEPIeTHYECKUX PECypCOB W COXPAaHEHHUS IPHPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH
OepeXHOTrO OTHOIIEHUSI K MIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHS OMBITa UCTIOIH30BAHUS
MOJyYEHHBIX 3HAHUW U1l MPUHATHS TPAMOTHBIX PEIICHUN B CUTYyalMsSX, CBA3AHHBIX C XMUMHYECKUMU
SABJICHUAMU.

B yueOGHOM mu1aHe cpefHero ooiero o0pa3oBaHus MpeaMeT « XuMus» 0a30BOr0 ypOBHS BXOAWT B
COCTaB MpeIMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE TPEIMETHD.

OO01ree YKCIIO YacoB, OTBEAEHHBIX I M3yUEHUS XUMUH, HA 0a30BOM YPOBHE CPEIHETO OOIIEro
obpasoBanus, cocraBisier 68 yacos: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1
4yac B HEJIEINIO).
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COJAEP)KAHUE OBYYEHUA
10 KVIIACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpeameTr opraHM4YecKOW XUMUU: €€ BO3HUKHOBEHME, PAa3BUTHE M 3HAYCHHE B IIOJYYEHUH HOBBIX
BELIECTB M MarepuanoB. Teopus cTpoeHus: opraHuyeckux coeauHeHuid A. M. byrtiepoBa, €€ oCHOBHbIE
nosio’keHusl. CTpyKTypHbIE (OpMYyJIbl OpraHUYecKux BelmecTB. ['omonorus, uzomepus. XUMHYECKas
CBSA3b B OPTaHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCUPHUKAIMKA OpPTaHWYECKHX BemecTB. HOMEHKIaTypa OpraHHYeCKUX
COEJMHEHUIl (cucTemMaTHyecKkas) W TPUBHAJIbHBbIE HA3BaHUS BAKHEHIINX IPEICTaBUTENIEH KI1acCoB
OpraHNYECKHUX BEIECTB.

OKcnepuMeHTaIbHbIE METO/Ibl U3yUEHHs BEIIECTB U UX MPEBPALEHUN: 03HAKOMIIEHHE C 00pa3aMu
OpraHMYEeCKUX BEUIECTB M MaTepuajlaMd HAa HX OCHOBE, MOJECIMPOBAHHE MOJIEKYJ] OpPraHU4ECKUX
BEIIECTB, HAOJIOJEHHE M OMNHMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX
BELIECTB IPU HarpeBaHuHM (IUIaBJIEHUE, O0YTIIMBAHUE U TOPEHNUE).

YriaeBoaopoanst

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — NPOCTENUIINE MTPEeICTaBUTENN
QJIKAHOB: (PU3MUYECKHE W XUMHMYECKHE CBOMCTBA (pEakLUMU 3aMELIeHHs U TOPEHHUs), HaXOXKICHUE B
IIPUPOJE, OJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKHH pPsA. OTWIEH W NPONWIEH — MpocTeiiune
NpPEICTaBUTENIN  AJKCHOB: (U3MYECKME W XUMHYECKHME CBOWCTBA (peakmuyd THIPUPOBAHUS,
raJoreHUpOBaHUs, IMIPATALIMH, OKHCICHUS U MOJIMMEPU3aLIUH ), TOTYUYEeHHE U IPUMEHEHHE.

Ankanuensl: OyTtanueH-1,3 u merunOyTanueH-1,3: cTpoeHue, BaxHeHIIne XUMUUYECKHE CBOMCTBA
(peaxuus nmonumepu3zanun). [lonydyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, FOMOJIOTMYECKUN ps. ALETUIEH — MNPOCTEHIIHNM
NpEJCTaBUTENIb AJIKHMHOB: COCTaB, CTPOEHHUE, (HU3MUECKHe U XHUMHUYECKHE CBOWMCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIH, TOPEHUS ), [TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benzonm: cocraB, cTpoeHHe, (U3MUECKME M XHMHYECKHE CBOMCTBAa (peakiuu
raJOreHNpPOBaHMs U HUTPOBAHMUS), OJTy4YEHHE U IPUMEHeHue. 101yon: cocmas, cmpoenue, gusuieckue u
Xumuueckue ceoucmea (peakyuu 2ano2eHuposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcuyHOCTH apeHOB. ['eHeTHYeCKast CBsA3b MEXKY YITIEBOJOPOAAMH, IIPUHAMICKANUMHU K Pa3IMYHBIM
KJIaCCaM.

[TpuponHble UCTOUHUKH yriieBoAopoaoB. [Ipupoanslil ra3 u nomytHsle HedTsAHbIE ra3pl. Hedth n
e€¢ mpoucxoxzaeHue. CrnocoObl mnepepaOOTKM  HePTHU: TMEperoHka, KpeKHHI  (TepMHUYECKHUi,
KaTanuTHdeckuil), nuponus. [IpoaykTer nmepepaboTkn HeTH, NX TPUMEHEHNE B MPOMBIIUICHHOCTH H B
ObITy. KaMeHHBIH yroib U MpOIyKThI €ro NepepadoTKH.

OKcrepuMeHTaIbHbIE METO/Ibl U3yUEHUs BEUIECTB U UX MPEBpAIleHUi: 03HAKOMJIEHUE C 00pa3amMu
IUIaCTMAcC, KayuyykoB M pe3uHbl, koiutekuuun «Hedte» u  «VYromp», MonenupoBaHue MOJIEKYI
YIJIE€BOAOPOAOB U TaJION€HONPOU3BOIHBIX, MPOBEJCHUE MPAKTUYECKON PAaOOThI: MOJSYYEHHE ITHICHA U
U3Yy4YEHHE €r0 CBOMCTB.

Pacy€rHble 3anaun.

Bbruucienust mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJUYECTBA HCXOJIHOTO
BELIECTBA WJIM IMPOJIYKTa PEAKIUM MO HU3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOTO M3 HCXOJTHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH).

Kuciiopoacoaep:xamye opranuyeckue coeMHeHHs

[IpenenpHble OAHOATOMHBIE CIMPTHI. METaHONI M 3TAHOJI: CTPOEHUE, (PU3NYECKHEe M XUMHUYECKUE
CBOIicTBa (peakuMM C AaKTUBHBIMM MeETajUlaMH, TaJOre€HOBOAOPOJaMH, TOpEHHE), MPUMEHEHUE.




BonoponaHsle cBsi3u MeEXAy MOJEKyJaMu CHUPTOB. /[leficTBME MeTaHONa M JTaHOJA Ha OPraHHU3M
YyeJioBeKa.

MHoroaTomMHbl€ CIUPTHL. DTWICHTIHKOIb U TIHUIEPUH: CTPOCHUE, (PU3MUYECKHE U XUMHUYECKUE
CBOIicTBa (B3aMMOJIEHCTBHE CO WIEIOYHBIMH METaJUIaMM, KAaueCTBEHHAs peaklds Ha MHOI0ATOMHbIE
cnupthel). JlelicTBUE HAa OpraHu3M uenoBeka. [[puMeHeHne runepruHa u 3TUICHTIITMKOJIS.

@DeHoI: CTpOeHUE MOJIEKYJbl, (pU3MUecKHe M XUMHUYECKHe CBOWCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue ¢peHona.

Anpaeruabpl U kemonwvl. Dopmanpaerus, aueTalbIeru: CTpOeHHE, (HU3MYECKHEe U XUMHUYECKHE
CBOMCTBA (peaKIMy OKHCICHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIEC PEAKLIMH), IOJTYUYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNibHbIEe KapOOHOBBIE KUCIOTHI. MypaBbHHASI M YKCYCHAs! KUCIIOThI: CTPOCHHE,
¢u3nueckrue U XMMHUYECKUE CBOWCTBA (CBOMCTBA, o0IIMe I Kilacca KUCJIOT, peakius 3TepuduKanum),
nojiyueHue M mnpumeHeHue. CTeapMHOBas U OJIGMHOBAs KHUCJIOTHl KaK MPEACTaBUTEIN BBICHIMX
KapOOHOBBIX KUCIOT. MbllIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe ICHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. I'MApPOIN3 CIOXKHBIX 3QUpoB. JKHUpHI.
I'maponus xupos. [Ipumenenne xupos. buosnornyeckas posb KUPOB.

VYrieBonpl: cocTaB, KiaccHU(UKAIMs YIIEBOJOB (MOHO-, JW- M Toaucaxapuzabl). [mrokoza —
NPOCTEHIINN MOHOCAaXapHul: 0OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(B3aumoneiicteue ¢ rugpokcugom menu(ll), oxucrnenune ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KE€HHE TJIOKO3bl), HAXOXKAECHUE B NPHPOJIE, NIPUMEHEHUE, OMOJIOTHYecKas poJlb.
®orocunTe3. PpyKTO3a KaK U30MEp TITHOKO3bI.

Kpaxman wu nemmono3a Kak MNpupoAHble mnonuMepbl. CTpoeHue Kpaxmajla U LEUIIOJIO03BL.
duznyeckre 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoJIn3, KAUeCTBEHHAs PeaKkius C HOA0M).

DKcIepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U MX MPEBPALICHUI: IpOBeIeHHe, HAaOII0IeHHe U
ONMCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBbIE PEAKIUH OJHOATOMHBIX
COHUPTOB (OKHCIIEHHE ATaHoNa okcuaoM Menu(1l)), MHOroaTOMHBIX CIIUPTOB (B3aMMO/ICHCTBHE TIIUIIEpUHA
¢ runpokcunom wmeau(ll)), anprernnoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l) u
runpokcuoM Meau(ll), B3aumoneicTBHe Kpaxmaja € HOJOM), NPOBEJCHUE IMPAKTHUYECKOW PpabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaun.

Bbruncnenust mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIWYECTBa HCXOIHOIO
BEIIECTBA WJIM MPOAYKTa PEaklUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIIUH).

A3oTcozeprKaliie OpraHn4eckre COeTMHEHUS.

AMUHOKHUCIIOTBl Kak aM@OTepHble OpraHuyYeckue coeAuHeHus. Du3nyeckne MU XUMHUYECKHE
CBOICTBa aMUHOKHCIIOT (Ha IpuMepe IiuirHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuap.

benku kak mpupoHbIE BHICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuuHas, BTopuyHast U TpeTHUHAS
CTPYKTypa OenkoB. XMMHUYECKHE CBOMHCTBA OEIIKOB: I'MJIPOJIN3, ICHATYypallusl, KAYeCTBEHHbIE pEaKkIM1 Ha
OemKu.

OKcIepUMEHTAIbHBIE METOBI M3yUEHHs BEIIECTB M UX NpEeBpalleHui: HaOII0ACHUE U ONKCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalys OeJKOB NPU HarpeBaHUH, [IBETHBIE PeaKui OEIKOB.

Bbicokomo1eKy IsIpHBIE COeAUHEHUSI

OcCHOBHBIE TIOHATHS XUMHUHM  BBICOKOMOJIEKYJISPHBIX COEIUHEHHI: MOHOMEp, IOJuMeED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALNHU, CPEIHAS MOJIeKyJsipHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BRICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEpU3aliis U OJUKOH ICHCAIHSI.

DKcIepUMEHTaIbHBIE METO/Ibl H3YUEHHS BEIIECTB U UX MPEBPAICHUN: 03HAKOMJIEHHE C 0Opa3amMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanmuzanms MeXnpeIMETHBIX CBS3€M NpH HM3yYEHHWH oOpraHudeckod xummn B 10 Kkiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaKk W IMOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMU JUISL OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO0ue ecTecTBEHHO-HAYYHbIE MOHATHS: sBJICHHE, HAay4HBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJINW3, CHHTE3, KiaccuuKalus, TMEepUOJUYHOCTh, HAOIIOJIEHHEe, U3MEpPEeHHUe, SKCIEPUMEHT,
MOJIETTUPOBAHUE.

®usuka: Marepus, SHEprus, Mmacca, aTroM, D3JEKTPOH, MOJEKyJla, SHEPreTUYeCKHil YpPOBEHbD,
BEIIECTBO, TeJNO, 00BEM, arperaTHoe COCTOSIHME BelecTBa, (hPU3MYECKHE BEIMYMHBI M EIUHHIBI UX
M3MEpEHHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOrMYecKy aKTUBHBIE BellecTBa (OeIKu, YIJIeBOIbI, )KUPBI, DEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOILUIUBO, PECYPCHI.

TexHoyorusa: MNHILIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAJIBLHOTO NHUTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpernapaTbl, MaTepualbl W3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTTAHUYECKAS XUMHUA

Teopernyeckre OCHOBbI XMMHH

XuMudeckuil siaeMeHT. AToM. SIipo aTtoma, W30TOMbI. DIEKTPOHHAs 000J0UKa. DHEpreTHUeCKue
YPOBHHU, TOIAYPOBHH. ATOMHBIE opOutanmw, s-, p-, d- smemeHTBl. OCOOCHHOCTH pacIpeneiIcHHs
AJIIEKTPOHOB MO OpOUTANsIM B aroMax »JJIEMEHTOB TEpPBBIX YETHIPEX TMEPUOAOB. DIEKTPOHHAS
KOH(Urypauus aToMOB.

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux snemeHtoB [[. 1. Menneneesa.
Cas3p nepuonyeckoro 3akoHa u [lepuoanueckoit cucremsl xumMmuueckux anementoB /. . Menzaeneesa
C COBPEMEHHOW TEOpHUel CTPOECHHUSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX U CIIOKHBIX BEIIECTB IO TIpyHlaM M IMepuojaMm. 3HaueHUe
MEePUOINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUECKasl CBsI3b. BUIbl XuMU4eCcKON CBsI3U (KOBaJIGHTHAs! HEMOJSIpHAs U
MOJISIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHHUs KOBAJICHTHOM XHMHUYECKOW CBSI3U
(oOMEeHHBIN W JOHOPHO-AaKIENTOpHbIN). Bomopoanas cBsa3b. BaneHTHOCTb. DIEeKTPOOTPUIIATEIHLHOCTD.
Crenenb okucienus. IoHbI: KATHOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsI. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTAIITNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAININYECKON PEIIETKH.

IlonsiTne o0 nucnepcHeIX cucremax. VICTMHHBIE W KOJUIOMAHBIE pacTBOpBL. MaccoBas [10JIs
BEILIECTBA B pacTBOPE.

Knaccugukamuss HeopraHmdeckux coeanHeHWiH. HoMmeHkmaTypa HEOpraHMYecKMX BEIeCTB.
['eneTnueckas CBSI3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAINIUX K PA3THUHBIM KIIACCaM.

Xumnueckas peaknusi. Kimaccupukaiust XaMUYeCKUX peakiiii B HEOPTaHMIECKOH U OPTaHUIeCKOM
XUMUHU. 3aKOH COXPAaHEHHMs] MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS U TMPEBPALICHUS DSHEPrUu IpHU
XUMUYECKUX PEAKIUSX.

CKopocThb peakiiuy, e€ 3aBUCUMOCTb OT Pa3NU4YHBIX (hakTopoB. OOpaTuMBbIe peakiuu. XUMUIECKOe
paBHOBecue. DakTOphl, BIUSIOMIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunuun Jle [llarense.

OnekTponuTuyeckas auccouuanusi. CuinbHble U cinalble 3MeKTpoiauThl. Cpena BOAHBIX pPacTBOPOB
BEILIECTB: KUCIasi, HEUTpasabHas, 1IeJI0YHAs.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHepUMEHTAJIbHbIE METOJAbl M3YyYEHHs BELIECTB M MX IPEBpAIICHMI: JIEMOHCTpalus TaOIHIl
«llepuognueckas cucrema xumuueckux osnemeHtoB JI. WM. MenneneeBa», u3yueHue Mojenei
KPUCTAUTMYECKUX PEIIETOK, HAONIOJCHHE W OMHMCAHHE JIEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(paznmokeHue TEpOKCHAA BOJIOPOAAa B MPHUCYTCTBUU KaTalnM3aTopa, OMpPEIENICHHE Cpelbl pPacTBOPOB



BEIIECTB C TIOMOINBID YHUBEPCAIBHOTO WHIUKATOpA, PEaKIMd HMOHHOTO OOMEHa), MpOBeICHUE
MpaKkTUYECKON paboThl « BiusiHre pa3nuuHbIX (PakTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnbie 3amaun.

Pacu€tel 1m0 ypaBHEHUSM XHMHYECKHX PEAKIWHA, B TOM YHCIE TEPMOXHMHUUYECKHE PaCUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATHUSL «MACCOBAs JOJIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [lonoxenne HemeramoB B [lepuoguyeckoil cucreme XxuMuueckux sneMentos 1. H.
MenneneeBa U OCOOEHHOCTH CTpO€HHS aTOMOB. (Du3NYeCKHUE CBONCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XHWMHUYECKHE CBOWCTBA BaXXHEHIITMX HEMETAILIOB (TaJIOTEHOB, CEphI, a3oTa, (ocdopa, yriepona u
KPEMHHUS) U UX COSAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHHIA).

[IpruMmeHeHre BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUM.

Mertamel. [lonoxenne MeraiuioB B Ilepuoanueckoil cucreMe xuMHuueckux 3nemeHtoB I, .
MenneneeBa. OCOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000J0YeK aTOMOB MeTayuioB. O0mme (husnveckue
cBolcTBa MeTa/I0B. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HAIPSHKEHUI METaJIOB.

XWMHUYECKHE CBOMCTBA BAXXHEHITMX META/UIOB (HATPHM, KaJWii, KaJbIMi, MarHui, aJlOMUHUMH,
LIUHK, XPOM, K€J€30, ME/Ib) U UX COCTUHEHUHN.

OO6mue criocoOsI moTy4yeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCNEepUMEHTAIbHBIE METOAbl M3YUYEHHUS BEIECTB M MX IMPEBpAlICHUI: H3y4YeHHE KOJUJICKIIUU
«MeTtaymel ¥ CIIaBb), 00pa3lloB HEMETAJUIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/iad, HaOII0JeHUE H
OMHCaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THIPOKCHIA aTIOMUHUS C
pacTBOpaMH KUCJIOT U MIEIOYEH, KaYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

PacuéTter Macchl BemecTBa Wil 00bEMaA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce WIIH
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, Pacu€Thl Macchl (00BhEMa, KOMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIUH, €CIIN OJHO U3 BEIIECTB UMEET TPUMECH.

XuMHuS 4 KM3Hb

Ponp xumum B 00€CTHEUEHMHM HKOJIOTHYECKOHM, HSHEPreTUYECKOW U THUIIEBON 0e30IMacHOCTH,
pa3BUTHHM MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIHA.

[IpeacraBnenuss 06 OOMMX HAYYHBIX NPHHIMIAX MPOMBIIIJICHHOTO TOJYYCHHUS BaKHEUIITUX
BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPHAIOB: BaXXHEHIIME CTPOUTEIbHBIE MaTEpHUaJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuaibl Mg SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHNYECKUE U MUHEPAIIbHBIC yI00PECHHS.

XuMHs ¥ 370pOBbE 4YEJIOBEKA: IpaBWia MCIOJIb30BAHMS JIEKAPCTBEHHBIX MpENaparoB, MpaBuia
0€30macHOr0 UCTIOIb30BaHUS MIPENapaToB OBITOBOM XUMHUH B TIOBCETHEBHOMN KU3HH.

MexnpenMeTHBIE CBSI3HU.

Peanuzarus MeXnpeMETHBIX CBSA3EH NMPHU U3yueHUH o01Iel n Heoprannyeckoil xumuu B 11 kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U TMOHITHA,
SIBJISTFOIIMXCSI CACTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TTOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOPUs, aHAIHU3, CHHTE3,
KJaccu(uKanus, mepuoMIHOCTh, HAOJIOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNE, U3MEPEHHE, SBICHHE.

®dusnka: MaTepusi, HSHEPrus, Macca, aTroM, DdJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DHEPTETHIECKUN YPOBEHB, BEIIECTBO, TE€JO, 00BEM, arperaTHOe COCTOSTHUE
BeIlecTBa, (PU3MUECKUe BETUYUHBI U STUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MakKpo- U MHKPOIJIEMEHThl, BUTAMUHBI,
0OMeH BelIecTB B OpraHu3Me.

['eorpadusi: MuHEepabl, TOPHBIE MIOPOJIBI, MTOJE3HBIE UCKOMIAEMBIE, TOTLITUBO, PECYPCHI.

TexHonmorua: XUMHUYECKasl TMPOMBIIIIEHHOCTh, METAJUTYypIusi, IMPOU3BOJCTBO CTPOUTEIIbHBIX
MaTepHaJIOB, CEIbCKOXO3IUCTBEHHOE MPOM3BOJICTBO, MUINEBAs MPOMBIIUICHHOCTh, (hapMaleBTHYECKas



MNPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHYCCKUX IIPCNApaToB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpHraJIOB, DJICKTPOHHAA MPOMBINIJICHHOCTh, HAHOTECXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTPaMM
cpemHero oOmero o0pa3oBaHus (JTUYHOCTHBIM, METANpPeIMETHBIM H TpeAMEeTHbIM). HayuHo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS IMPOrPaMM CpPETHETO
0011ero o0pa3oBaHuUs SIBISETCS CUCTEMHO-/IEATETbHOCTHBINA MOIXO/T.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJX0J0M B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUS TpenMeTa «XHUMHUsS» Ha ypOBHE CpeaHEero oOmiero oOpa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTAaBJISIFOLIHE:

OCO3HAaHHE OOYYaIOIIUMHUCS POCCUHUCKON TPa)xJTaHCKOH HUIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEIEIICHHUIO;

HAJTMYUE MOTUBAIIUU K 00yUEHUIO;

I[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JTMYHOCTH HA OCHOBE KITFOUEBBIX [IEHHOCTEH
U HCTOPUYECKUX TPATUIMNA 6a30BOI HAyKH XUMHU;

TOTOBHOCTb U CITIOCOOHOCTH 00YYaroIIUXCsl PYKOBOJICTBOBATHCS B CBOEH AESITEIbHOCTU LIEHHOCTHO-
CMBICTIOBBIMU yCTaHOBKAMH, MIPUCYIIIUMU IIEJIOCTHON CUCTEME XMMHUECKOTO 00pa30BaHMsI,

HaJIMYUE TPABOCO3HAHMS HIKOJOTUYECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
JKU3HEHHbBIC TJIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS NpeaMeTa «XUMHs» JOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCITUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'YMAHHUCTHUYECKUMU, COLUUOKYIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH U HJ€ajJaMH POCCUHCKOTO TPakJaHCKOTO OOIlecTBa, NPUHATHIMU B
oOmiecTBe HOpPMAMH W TPaBWJIAMH TOBEICHHUS, CIOCOOCTBYIONIMMH TPOIECCaM CaMOIIO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS JINYHOCTU O0YYaAIOLTUXCA.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS MpeaMeTa «XUMUS» OTPakKaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEJIbHON M MPAKTUYECKOM NeATeNbHOCTH OO0YyYaloUUXcs M0 peaau3alii IPUHATHIX B 00IIeCTBE
LEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCcKOro BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaKEHUS K 3aKOHY H
MIPaBOMNOPSIKY;

MPEACTABIICHUS O COLMATBHBIX HOPMAX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH NP CO3/IaHUU YUEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHIMOJHEHUU XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUX IpHU
aHaJIn3e pa3IuYHbIX BUJOB YUEOHOU 1eATeTbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUS! K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

yBaKEHMsI K IpoIlecCy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO NMPUMEHEHHS] XHUMUH,
OCO3HAHUsI TOTO, YTO JOCTIDKEHUS HAyKU €CTh Pe3ylbTaT IJIMUTEIbHBIX HAOMIOJEHUH, KPOMOTIMBBIX
JKCIIEPUMEHTAJIBHBIX IOMCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpeca W TMO3HABATEIHHBIX MOTHBOB B MOJYYCHHH W TOCICAYIOIIEM aHaIu3e MHPOPMAIUH O
MEPENOBBIX TOCTUKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMHH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSA3aHHbIE C XMMHYECKUMHU SIBICHUSIMH, U TIPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaThb CBOE TOBEJCHHE M IIOCTYNKM CBOMX TOBAPUIIEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

NOHMMaHMUA LEHHOCTEH 370poBoro u Oe3omacHoro oOpas3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOroICHHSI TIPaBUII OE30MMaCHOTO OOpAIIeHHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU
U B TPYJIOBOH JESTEIBHOCTH;

MOHUMAHUS [ICHHOCTH TPAaBUJ WHAWNBUIYAIBHOTO U KOJUIGKTHBHOTO 0€30MacHOT0 MOBEICHUS
B CUTYyalUsIX, YTPOXKAOIINX 300POBbIO U )KU3HU JIFOIEH;

OCO3HAHUsSI TOCIEACTBHA M HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aJIKOTOJIS,
HAapKOTHKOB, KYpEHUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON  JESATENbHOCTH,
O0ILIECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3a0ad COLMAIBHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTepeca K MPaKTHUEeCKOMY M3YUYeHHIO Ipodeccuil pa3TuyHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUM MO XUMUU;

YBaXXEHUS K TPyAY, JIOIAM TpyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYyaJbHOM TpaeKTOpuu oOpa3oBaHus, Oyryiiei
npodeccuu U peaau3alui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JHMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHUS:

HKOJIOTHUECKHU 1€JIeCO00pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK MCTOUYHHUKY CYIIECTBOBAHUS
’KU3HHM Ha 3eMIie;

MOHUMAHUsSI TJI00AILHOTO XapakTepa 3KOJOTHYECKHX MPOOIeM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CpEbl;

OCO3HaHHUsI HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTIDKEHUH XUMUHM JUIS PEIISHUS BOIPOCOB
PaMOHAIIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOTO HENPUATHS [ECUCTBUW, IMPUHOCAIIMX BpEI OKpPYKAlOLIEW MPUPOAHOM Ccpene,
YMEHHSI TMPOTHO3UPOBATh HEOIArONpUSATHBIE HKOJIOTMYECKUE TOCIEICTBUS MPEIIPUHUMAEMBIX
JIEUCTBUN U NPENOTBPALLATD UX;

HaJIU4YMsl PA3BUTOIO OSKOJOTHMYECKOIO MBIIUIEHUS, HKOJIOTMYECKON KyJIbTYpbI, OIIbITA
JIEATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI HUMH B
M03HABaTENIbHON, KOMMYHHUKAaTUBHOM M COLMANbHON MPAKTHUKE, CHOCOOHOCTH M YMEHUS aKTHBHO
MPOTUBOCTOSTh UCOJIOTHU XeMOPOOHH;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH 1 OOILIECTBEHHON MPAKTHKU;

MOHUMAaHUsl CHEMUPUKH XUMUM KaK HayKd, OcCOo3HaHUs e€ pomu B (POpMHUPOBAHUU
paIMOHANIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JAHUU IIEJIOCTHOTO MpEACTaBICHUS 00 OKpy’KarolleM
MHUpE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B MO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUN
po0JieM COXpaHEeHUs MIPUPOJTHOTO PaBHOBECHS;

yOSXKIAEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHU I COBPEMEHHOW IMBWIM3AINH: B €€
TYMaHUCTUYECKON HAMpaBIICHHOCTH M Ba)XXHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepUaTbHOU
KyJbTYpPBI, PEIIEHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOM,



YHEPTeTUYECKOM, MUIIEBOI M KOJIOTHIECKON OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIICUCHIH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KUZHU KaXKIOT0 YieHa O0IIeCTBa;

€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAaHHS CYIIHOCTH METOJOB  TO3HaHWUS,
HCIIOJIB3YyCMbIX B CCTCCTBCHHBLIX HAaYyKaX, CHOCOGHOCTI/I HCIIOJIb30BATh IMOJIYUYACMbIC 3HAHUA JIA
aHayM3a U OOBSCHEHHS SBJICHHUI OKPY>KaIOLIEr0 MAPA U MIPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHS
aciaTrb OGOCHOBaHHBIe 3aKIIOYCHHA Ha OCHOBC HAYYHBIX q)aKTOB U UMCHOIIUXCA NAaHHBIX C LEJIbIO
MOJTYYECHHUST JOCTOBEPHBIX BHIBOJIOB;

CHOCO6HOCTI/I CaMOCTOATCIIBHO HUCIOJb30BATh XUMHWYCCKUC 3HAHUA OJId PCUHICHUA HpO6HeM B
peabHBIX KU3HCHHBIX CHTYaIIUsX;

WHTEpeca K MO3HAHHIO M HCCIIeI0BATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoO0Opa3oBaHUIO, K
AKTUBHOMY ITOJIYUYCHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUU C JKU3HEHHBIMU HOTpGGHOCTHMI/I;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pPa3IudHBIX chepax mpodhecCHOHATBHOU IeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbIe pe3yJabTaThl OCBOSGHUS y4eOHOTro MpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (HOPMHUPOBAHMS MHPOBO33PEHHUS OOYYAIOMIMXCS MEXKIUCIUILIMHAPHbBIE
(MeXTpeMeTHBIE) O0IIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOW KapTHHBI MUPA H
crenu(uKy METOAOB IMO3HAHUS, UCTOJIb3yeMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
3Hepr1/1$1, SIBJICHUEC, npouecc, cucrema, Hﬁy‘-lHI:Iﬁ q)aKT, HpI/IHIII/IH, TUIIOTE3a, 3aKOHOMepHOCTI),
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOI0IeHNE, H3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

yHUBEpcajbHble yueOHbIE AeMCTBUS (IT03HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE),
obecrnieunBaromue GopmMupoBaHrue (pyHKIMOHATIBLHON T'PAMOTHOCTH U COLIMAJIBLHOW KOMIIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTD oOyJaromuxcst HCII0JIL30BATh OCBOEHHBIE MEXIUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS U YyHHUBEpcajbHble Y4yeOHble JEHCTBHSI B IO3HABATEIbHOW U
COLIMATIbHOU MPAKTHKE.

MeranpeaMeTHbIE pe3yJabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMH  yUYE€OHBIMHU
MO3HABaTENbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSIMHU.

OByaieHHe YHHBEPCAJbLHBIMHM Y4eOHBIMY NMO3HABATEJIbHBIMH /IE/iCTBUSIMH:

1) 6a3oBble JornyecKue AeHCTBHS:

CaMOCTOSITENILHO  (pOpMyJIMpOBaTh W aKTyaJ H3UpOBaTh IMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OMpEeNeNsATh UEIN JeITeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IENISMU;

HUCIIOJIB30BAaThH HpPI OCBOCHUHN 3HaHI/II\/JI HpI/IéMI)I JIOTUYCCKOT'O MBIIIJIICHUA — BBIACIATH
XapakTepHble TMPU3HAKM TIOHATUH W  yCTaHaBIMBaTh WX B3aMMOCBA3b, HCIOIB30BATh
COOTBGTCTBYIOHH/IG IIOHATHUA OJIs1 06’I)$ICH€HI/I$[ OTOCIIBHBIX q)aKTOB nu ﬂBHCHHfI;

BBIOMpATh OCHOBAHMS U KPUTEPUU I KIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKIIUi;

YCTaHaBJ'II/IBaTI) HquI/IHHO-CJ'IeI[CTBeHHI)IC CBA3HU MG)KI[y I/I3y‘~IaeMI)IMI/I SIBJICHUSAMU

CTPOUTH JIOTHYECKUE pacCykIeHus (MHAYKTUBHBIE, I€TyKTHUBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U IMPOTUBOPEUMS] B pAacCMATPUBAEMBIX SIBJIEHUSX, (HOPMYIMpPOBaTh BBIBOABI U
3aKJIFOYEHHS;

HpI/IMeHﬂTI) B HpOHGCCG IIO3HaHU, I/ICHOJII)3yeMI)I€ B XMMHWHU CHUMBOJJIMYCCKHEC (3HaKOBLIe)
MoOJIeJH, TIpeoOpa3oBhIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUM 3HAK (CMMBOJ) DJIEMEHTA,
XuMHA4eckass (QopMmyna, ypaBHEHHE XUMHUYECKOW pEaKIUW — TpPH PEIeHHH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHBIE MPEICTABICHUS IS
BBISABIICHUSA XapaKTeprIX HpI/ISHaKOB I/13y‘IaCMI)IX BCIICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCIEA0BATEIbCKHE AeHCTBHS:

BJIaACTh OCHOBAMU METOJ0B Hay‘-IHOl"O IIO3HAHHUA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;



dbopMynupoBaTh 1eNM W 3aJa4d  HUCCJIEJOBAHMS, HCIOJb30BaTh IIOCTaBICHHbIE U
CaMOCTOSITENIFHO CPOPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA TMO3HAHHS U OCHOBBI JUIS
(dbopMUPOBaHUA THIOTE3bI 10 TPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKACHU;

BJaJIeTh HAaBBIKAMH CAMOCTOSTENBHOIO IUJIAHWPOBAHUS U TPOBEACHUS yUYCHHMUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONIOJaTh 3a XOJIOM IpoIlecca, CaMOCTOSTENbHO
IPOTHO3MPOBATh €ro pe3ysibTaT, (OPMYIHPOBATH OOOOLIEHUS U BBIBOABI OTHOCHTENBHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIM OTYET O MPOJAETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOHW HCCIIEIOBATEIbCKOM M TPOEKTHOW JIEeATEIbHOCTH,
IPOSIBJIATE CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTENIBHOMY IIOMCKY METOAOB pEIICHHS
MPAKTHUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(pOpMaluu (HayyHO-MOMyJIsIpHas TUTepaTypa
XMMHUYECKOTO COJAEP)KaHUs, CHpaBOYHBbIE TIOCOOMs, pecypchl MHTepHeTa), aHaIW3UPOBATh
uHGOpPMAIIMIO pa3IUYHBIX BHUAOB W (OpM mMpeAcTaBieHUs, KPUTHUECKH OLEHUBaTh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl U MPHUMEHSTHh pPAa3IUYHblE METOABI IMPH IOHCKE U OTOOpe
UH(pOpPMaLIUU, HEOOXOAUMOM I BHITIOJIHEHHS YUEeOHBIX 3a7a4 ONpeaeEHHOTO THIIA;

npuoOpeTaTh OMBIT HKCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMATIbHYIO (GOpMy MpeACTaBiICHUS HHPOpMAIUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONB30BaTh HAyYHBI s3bIK B KauyecTBE CpeACTBa MpH padoTe C XUMHYECKOH
uHpOpMaLUeil: MPUMEHATh MEXIpeIMeTHbIe ((PU3NUEeCKUe U MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI,
dbopmyiel, a00peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISHOCTH.

OBiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH el CTBUAMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl B XOJ€ AMAjora W/WiH TUCKYCCHH,
BbICKa3bIBaTh HJeH, (OPMYJIHPOBATh CBOM  MPEIJIOKEHHS OTHOCUTEIBHO  BBIIOJHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpEe3eHTalUell pe3ysbTaTOB MO3HABATEIBHON NEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBITOJTHEHUN XMMUYECKOTO SKCIIEPHUMEHTA,
MPAKTHYECKON paboThl MO HMCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3aliu y4yeOHOTo
npoekTa M (OPMYJIMPOBATH BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COTJIacOBaHUs MO3UIMM B X0/1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMHU.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYIIECTBIATH CBOIO IO3HABATENbHYIO JAEATEIbHOCTD,
ompenenss e€ LeIM U 3aaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii alrOpUTM ACMCTBUI MpU BBIOJHEHUH YYeOHBIX M HCCIIENOBATeNbCKUX 3a/ad,
BbIOMpaTh Hambosee 3(hPeKTUBHBINA CIOCOO MX pElIeHHs C YYETOM IOIyYEHHUS] HOBBIX 3HAHUHA O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JAEATEIHHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA O XUMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBl MHUpA, POJIM XUMHUU B MO3HAHWUU SBJICHWN MPHUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJILHON TpPaMOTHOCTH, HEOOXOAMMOW Uil PEIICHUS



MPAKTHYECKUX 3aJad M SKOJOTHYEeCKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOIHOM CpeliE;

BJIQJICHUE CUCTEMON XMUMHMUYECKUX 3HAHHUW, KOTOpask BKIIFOYAET: OCHOBOIOJIATAIOIINAE TTOHITHUS
(XMMUYECKHI DJIEMEHT, aToM, OJJEKTpOHHas 00o0JoYKa aTroma, MOJEKyJa, BaJeHTHOCTD,
AIIEKTPOOTPULIATEIHLHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHast), MoJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNleT, (yHKIMOHATIbHAS
rpyIIa, paauKai, U30MepHUs, U30MEPbI, TOMOJIOTHYECKUH Psi/l, TOMOJIOTH, YTI€BOAOPOIbI, KHCIOPO/
U a30TCOJIEpXKAIINEe COCTUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCIMHEHMS); TEOPUH M 3aKOHBI (TEOpHs CTPOSHHUS opraHmyeckmx BemiecTB A. M. bytieposa,
3aKOH COXpPAHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeXKallhe B OCHOBE IMOHUMAHUSA NPUYMHHOCTU M CHUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTOIIOTUYECKHUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJNyYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAaXKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeATEeIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTEpHbIE MPU3HAKU MOHATHI, yCTaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTHS IPU OMNUCAHUU COCTAaBa, CTPOCHUS U
MPEBPAILCHUI OPraHUYECKUX COETUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON) (HOPMYJT OpraHUYECKHX BELIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIMM, U3rOTaBIMBATh MOJEIH MOJEKYJ OPraHWYECKUX BELIECTB IS
WUTFOCTPALIMK UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAMIC)KHOCTh W3YYECHHBIX OPraHUYECKHX
BEUIECTB 10 HX COCTaBY MU CTPOCHUIO K ONpeAeN€éHHOMY Kiaccy/Tpynre COeIuHEHUI
(YrieBoopo/ibl, KUCIOPO U a30TCOAEPKAIINE COCTUHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS ),
JaBaTb WM Ha3BaHWs 1o cuctematudyeckoil HoMeHkmarype (IUPAC), a Takxke TpPUBOAWTH
TPUBUAJILHBIE HA3BaHUS OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, NPOIUJIEH, AaleTUJIEH,
STUJICHTJIMKOJb, MIHLEPHH, (peHo, popmanbiaeru, aeraibAerii, MypaBbHHAas KUCIIOTa, YKCYyCHAs
KHUCJIOTa, OJICMHOBAs KUCJIOTa, CTEApPUHOBAs KUCJIOTA, TIIFOK03a, (PpyKTO3a, Kpaxmal, LeJUII0II03a,
TJIMIIVH),

c()OPMUPOBAHHOCTh YMEHHUS OMNPEIEISITh BHUABI XHUMHUYECKOH CBS3M B OPraHHYECKUX
COCTMHEHUX (OJMHAPHBIC U KPATHBIC);,

c(OPMUPOBAHHOCTh YMEHHSI TPHUMEHSTH TOJOKEHUS TEOPUH CTPOCHHS OPTaHHYECKUX
BemecTB A. M. BytnepoBa st 0ObSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa
CTPOEHHUSI; 3aKOH COXPAaHEHHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XUMHUYECKHE
CBOMCTBAa TUMUYHBIX MPEACTABUTEICH pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPONWJIEH, aneTwuieH, OyramueH-1,3, mermnOyramuen-1,3, O€H305, METaHOJ, STaHOII,
STUJICHTJIUKOJb, TIHIEPUH, (EHON, areTaabJeTu, MypaBbUHAs U YKCYCHAas KHUCIIOTHI, TIIFOKO3a,
Kpaxmaj, LeJII003a, aMMHOYKCYCHasi KHCIIOTa), WUIIOCTPUPOBATH N€HETUYECKYIO CBS3b MEXKIY
HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C HCHOJIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTh UCTOUYHUKH YTIEBOIOPOJIHOTO CBIPhs (HE(DTH,
MPUPOJIHBIM Ta3, Yrojb), COCOObl MX MEpepabOTKH U MPAKTHUECKOE MPUMEHEHHE IMPOIYyKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCIEHUS MO0 XUMUYECKUM YpPaBHEHHSIM (MacChl,
00BEMa, KOJTMYECTBA MCXOIHOTO BEIIECTBA WU MPOIYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUH);

c(hOpMHUPOBAHHOCTh YMEHUN BIAJECTh CHCTEMOW 3HAaHHW OO0 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHMSI, UCTIOJIb3YEMbIX B XUMUU NPU U3YUYEHHUU BEILECTB U XMMHUUYECKUX SIBJICHUN (HaOI0eH1e,
U3MEpPEHHE, SKCIEPUMEHT, MOJCIUPOBAHKE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS AJIs



NPUHATHSA PELICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHH COOJIIOJAaTh TpaBWia IMOJIB30BAHUS XUMHUYECKOW TOCYI0N W
71a0opaTOpHBIM 00OPYJOBAaHUEM, a TAKKE MpaBHia OOPAILICHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBHITIOJHEHHIO JIA00PATOPHBIX XUMUYECKUX OMBITOB;

c()OPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHITIONHATH XUMHUYECKUH JKCIEPUMEHT
(mpeBpallleHusi OPraHUYEeCKUX BELIECTB MPU HArpeBaHHUM, MOJyUYEHUE STUJIEHA U H3yUeHHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIECTB, JICHATYpaIus OCTKOB MPHU HAarpeBaHUH,
IIBETHBIE PEaKIMU OEITKOB) B COOTBETCTBHH C MIPABUJIAMHU TEXHUKH O€301IaCHOCTH MpU 0OparieHuu
C BemecTBaMH U J1a0OpaTOPHBIM OOOpPYJOBAaHUEM, NPEIACTABIATH PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuid U (HOopMyIHpOBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUUW KpPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HWH(GOpPMAIHIO,
MOJTy4aeMy0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHdopmarnmu, UHTEpHET U IpyTUX);

chOpMUPOBAHHOCTh yMEHUH COONIOAATh TpaBUjIa SKOJOTUYECKH  IEJIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOWM JEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpYXalolllell MPUPOJHON Cpelibl, OCO3HABAaTh OINACHOCTh BO3JCWUCTBUSA HA >KUBBIE OpPraHU3MBI
onpeAeNEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAs cMbIch mokaszarens [1JIK, moscHsATs Ha mpumepax
CIocoObl YMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBYSI HA OpraHU3M YeJIOBEKa;

JUIsE OOyYalolUXCs C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 370POBBSI: YMEHHE MPHUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMHUUECKUX SBJICHHIA;

JUTSL CJIETIBIX W CIA0OBHISAMIMX OOYYaIOUINXCs: YMEHHE UCTOJIh30BaTh PEIbePHO-TOUCUHYIO
cucteMy obo3nauenuit JI. bpaitns mis 3anmucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMusD» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTHUHBl MHUpA, POJIM XUMUU B MO3HAHUU SIBJICHUNA MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAJIHHOH TPAaMOTHOCTH, HEOOXOOUMON JUIi pEIIeHHS
MPAKTHYECKUX 3aJa4 M SKOJOTHYEeCKHM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0POBbIO U
MIPUPOJIHOM CpeLIE;

BJIaJICHUE CUCTEMON XMUMHMUYECKUX 3HAHUW, KOTOpask BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHITHUS
(XMMHYECKHUI 3J€MEHT, aTOM, U30TOIl, S-, P-, d- SJEKTPOHHBIE OpPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIpHBIH 00BEM, BAJEHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEMEHb OKHUCICHHUS,
XUMHUYECKass CBsA3b (KOBaJE€HTHAas, HMOHHAs, METAJUIMYECKas, BOJOPOJAHAsA), KpUCTALIMYEeCKas
pem€Tka, TUOBl  XMMHUYECKMX  pEeakUWid,  pacTBOp,  AJIEKTPOJIUTHL,  HEIJIEKTPOJIUTHI,
AIIEKTPOJIMTUYECKAS JUCCOLMALIHS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKON peakluy,
XUMHYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUS DIIEKTPOJIUTHUYECKOW JAUCCOIHMALINU,
nepuoguyeckuit 3akoH . . Menneneesa, 3aKkOH COXpAaHEHUsI MACChI BEILIECTB, 3aKOH COXPAaHEHHUS
U TPEeBpalICHHs] YHEPIHHU MPU XUMHUECKHUX PEaKIUSIX), 3aKOHOMEPHOCTH, CHUMBOJIHUYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIUE B OCHOBE NIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTHU
XUMHYECKHUX sBJICHUH, (AKTOIOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJyYEHUU U
0€30I1aCHOM HCIIOJIb30BaHUM BA)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOU
JIeATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbIC PU3HAKU MMOHATHH, YCTAaHABIUBATh MX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOINE MOHATHS TP ONMCAHUU HEOPTAHMYECKUX BELIECTB
U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJBb30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBIICHUS
(bopMyIT BEIIECTB ¥ YPaBHEHUH XMMUYECKHX PEaKLUi, cucremMarnyeckyto HomeHkinatypy (IUPAC)



U TpUBHAJIbHbIE Ha3BaHUS OTAENBHBIX HEOPraHMYECKHUX BELIECTB (yrapHbIH ra3, yriaeKUCIbIi ras,
aMMMaK, raiéHas U3BeCTh, HeralIéHas U3BeCTb, MUTHEBAS COJA, TUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OIpeNessTh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COEJIMHEHMSIX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOHN CBS3U (KOBaJEHTHAsi, MOHHAs,
MeTaJIJIMYecKasi, BOJOPOJHAsI) B COEAMHEHUSX, THUIl KPUCTAUIMYECKOW PEmETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYyJIIpHas, HOHHAs, METAJIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHWUYECKUX COCANHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBAThH MPUHAMIC)KHOCTh HEOPTAaHMUECKHUX BEIIECTB 110
X COCTaBy K OIpeNelIEHHOMY KIacCy/TpyIie COelIWHEHUH (MpOoCThle BEIIeCTBA — METaIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCHUIBI, COJH);

c(hopMUPOBAHHOCTh YMEHHI PacKphIBaTh CMBICI Nepuoandeckoro 3akona J[. . Menneneena
U JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOMIYI0, OOBSICHUTEILHYIO U IIPOTHOCTHYECKYIO (DYHKITUH;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
sanemeHToB 1—4 nepuonos Ilepuonuueckoit cucremsl xumudeckux snemeHToB J[. . Menneneena,
UCIIONIB3YSl TOHSTUS «S-, P-, d-3JMIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKUE YPOBHH», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEJAMHEHHI MO MepHojaM U
rpynnam [lepronnueckoit cuctembl Xumuieckux 3neMeHToB . 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB pA3JIMYHBIX KIJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE I'€HETHYECKOU
CBSI3M MEXJy HEOPraHWYeCKHUMH BEIIeCTBAMH C TOMOIIbI0 YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCH(PHUIMPOBATh XUMUYECKUE PEAKIHU [0 Pa3TUIHBIM
IpU3HaKaM (YUCIy U COCTaBy PearupyrolIX BEIIECTB, TeIJI0OBOMY 3 (}eKTy peakunu, U3MEHEHUIO
CTETICHEH OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIACTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTaBJISTh YPAaBHEHUS PEAKIM pa3IUYHbIX TUIOB, IMOJHBIE U
COKpaIIEHHBIE YpaBHEHUS pEaKlIUid HMOHHOTO OOMEHa, yYWTHIBAasl YCIIOBHUS, TPU KOTOPBIX OTH
peakuuy UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIINH, MMOATBEPKIAIOIINE KAUYECTBEHHBIN COCTaB
pPa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH OINBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLINE B
BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii MoCpeICTBOM COCTaBJICHHS YJICKTPOHHOTO OalaHca dTHX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHUMOCTh CKOPOCTHM XUMHYECKOW peakluu OT
pa3nuuHBIX (AKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llartense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XMMHUYECKUE MPOIIECCHI, JIEKAIINEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIyYeHUsI CEpPHOM KHUCJIOThI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTD
npeacTaBieHuid 00 OOMMX HAYYHBIX MPHUHIMIIAX W SKOJOTHMYECKUX MPOOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUYUCICHUS C HCIOJB30BAHUEM IOHSTHS
«MaccoBasi J10Jis BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUM ra30B MPU XUMUYECKUX PEaKIUIX,
Macchl BEIIECTBa WU O00BhEMA ra30oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJIHOTO W3 YYacTBYIOIIMX B pEaKLMU BEIIECTB, TEIUIOBOTO 3¢ (eKkTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACChl BEILIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUU;

c(hopMUPOBAHHOCTh YMEHHH COOJIIOAaTh TpaBWia IMOJIB30BAHUS XUMHUYECKOW TOCYI0N W
71a0opaTOpHBIM 00OpPYJOBAaHUEM, a TAKKE MpaBHia OOPAILICHUs C BEIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBHIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHITIONHATH XUMHUYECKUH OKCIEPUMEHT
(paznoxeHue MepoKCcHaa BOJAOPOJa B MPUCYTCTBUM KaTaau3aTopa, OMpe/lelIeHne Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIUSHHUE PA3UYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peakiiy, peakliii HOHHOIO 0OMeHa, KaueCTBEHHbIE peaKkluu Ha cylb(dar-, kKapOoHaT-



U XJOpWUI-aHUOHBI, HA KATHOH aMMOHMS, pEUICHUE >SKCIEPUMEHTAIBHBIX 3a7ad II0 TeMaM
«Metamne» u «Hemeramuib»y) B COOTBETCTBUM C NpPaBUIAMU TEXHUKU O€30MACHOCTH TPHU
oOpallleHuu ¢ BellecTBaMU M JIa0OpaTOPHBIM OOOpYyIOBaHUEM, NPEICTABIATH pPE3YJIbTaThl
XMMHUYECKOTO OJKCIepUMEHTa B (opMe 3alHucu ypaBHEHMH COOTBETCTBYIOIIUX peaKIUd U
(dbopMyIIHpPOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCT, YMEHUH KPUTHYECKU aHAJTU3UPOBATh XUMHUECKYI0 HH(OpPMAIIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MacCOBOIl KOMMYHUKalUu, VIHTepHET U ApyTux);

c(OPMHPOBAHHOCT, yYMEHHUIH COOMIOAAaTh MpaBUja OSKOJOTUYECKH —LEIecooOpa3HOro
MOBE/IeHUsI B OBITY WU TPYIOBOW MEATEILHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
OKpYXKaroIllel MNPUPOJHOM Cpelbl, OCO3HABATh OINACHOCTh BO3JACHCTBUS HA >KUBBIE OpPraHU3MBbI
onpenenéHHbIX BellecTB, MoHuMas cMmbica mnokazatens [1JIK, moscHAT Ha mpuMepax CHocoObI
YMEHBIIEHUS U IPEAOTBPALEHUS X BPEIHOIO BO3ACHCTBUSA HA OPTraHU3M UYEJIOBEKA;

JUIsi OOy4aroluXcs C OTPaHMYEHHBIMU BO3MOXKHOCTSMHM 370POBbSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX MMO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUI;

JUISL CJIETIBIX M CIA0OBUIANIMX OOYYaIOUIMXCSA: YMEHHE HCMOJIb30BaTh Pelbe(pHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins nmst 3anucu xumuueckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4ecTBo 4acoB 1eKTpOHHbIE
HaumMmeHnoBaHue
Ne a3/1eJIOB H TeM K n (m¢posbie)
n/m E OrDAMMEI Bcero O;l TPOTBHBIE pa:;nmecnm o0pa3oBaTe/bHbIE
porp padoThI e padoThbI pecypeni

Paznen 1. Teopernyeckue 0CHOBBI OPraHUYeCKO XUMUM

IIpeamer
OpraHUYeCKOU
1 )C(th)ilf{hze()pﬂﬂ 3 butnuoreka [IOK
: P https://myschool.edu.ru/
OpPTaHUYECKUX

coenuHeHn A.
M. bytneposa

Hroro no pazneny 3
Paznen 2. YriaeBoaopoabl
2.1 Hrl;eeieonb: B:)e Bl — 2 bubmaorexa LIOK
' y AOPOR https://myschool.edu.ru/
AJTKaHBI
Henpenensubie
L, | ymesomopom ) 1 uGmorexa 11K
' ’ https://myschool.edu.ru/
aJIKa/IMEHBI,
AITKUHBI
73 Apomaruyeckue 5 bubmuoteka [{IOK
) YIJIEBOJOPOIbI https://myschool.edu.ru/
24 [Tpupoansie 3 1 bubmuoreka [JOK
) WMCTOYHUKHU https://myschool.edu.ru/



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

yTJIEBOJIOPOIOB U
uX nepepaboTka

Hroro no pazneny 13
Pasnen 3. Kucsopoacoaep:kanue oprannueckue coeIuHeHus
3.1 Cnuptel. ®enon 3 bubmoreia LHOK
' PTbL. https://myschool.edu.ru/
AJBIeTHuabI.
39 KapOonoBsie 7 1 bu6mmoreka [IOK
' KHCIIOTBI. https://myschool.edu.ru/
CrnoxHuble 3hupbl
bu6mmoreka [IOK
33 YLICBOTIbI 3 ! https://myschool.edu.ru/
Hroro no paszneny 13

Pasnen 4. AsoTcoaepxkamme opraHudecKie coeIMHeHust

4.1 ?EEEZII'(I/ICHOTBI 3 bubmmorexa [IOK
) : https://myschool.edu.ru/
benku
Hroro no pazaeny 3

Paspnen S. BEICOKOMOJIEKYJISPHBIE COCAUHEHH S

51 ggaznl\(/[;ccm. ) bubmorexa [IOK
) YAYIH. https://myschool.edu.ru/
BoJsiokna
Htoro mo pazaeny 2
OBUIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOTPAMME
11 KJIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B U TeM K (pporsie)
n/n ﬁ 021 - Beero OHTPOJILHBI IIpakTnyeckue 00pazoBaTebHbIE
porp e padoThbI padoThI pecypeb
Paznen 1. Teopernyeckue 0CHOBBI XUMUM
CrpoeHue aTOMOB.
[lepuoanueckuit
3aKOH U
11 [Tepuoanueckas 3 bu6muoteka [IOK
' cucTema https://myschool.edu.ru/
XUMUYECKHUX
anemeHTtoB /1. 1.
MenpeneeBa
1.2 Crpoenue 4 bubnmnorexa [JOK



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

BEIIICCTBA.
Mmuoroo6pasue https://myschool.edu.ru/
BEIICCTB
13 XuMu4yecKue 6 bubmuoreka [JOK
' peakIuu https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nes 2. Heoprannueckasi XuMust
bubnuoreka [JOK
2.1 Merauisi 6 https://myschool.edu.ru/
but6mmoreka [JOK
2.2 Hemeraner 0 https://myschool.edu.ru/
Cas13b
23 HEOPraHUYECKUX U ) bubnuotexa [JOK
' OpPTaHUYECKUX https://myschool.edu.ru/
BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumusi v :Ku3Hb
bu6nuoreka [JOK
31 XUMUS U KUSHE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOB I1O 34
I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

* Xumus, 10 kinacce/ I'abpuensa O.C., O61mecTBO ¢ OrpaHMuYeHHON 0TBETCTBEHHOCTHIO «IPODAY;
Axnuonepnoe o0miectBo «M3marenbetBo «IIpocBemienue
* Xumus, 11 knacc/ I'abpuensna O.C., OO11ecTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO «/I[PODAY;
AxunuonepHoe o0miectBo «M3marenbetBo «IIpocBemienne

METOANYECKHUE MATEPUAJIbI UISA YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I.I"JIpicoBa « Xumus. Meronuueckoe mocodue — 6a30BbIil ypoBeHBY - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0mmas XxumMus B TeCTax, 3aj1a4ax, ynpaxaeHusx. 11 kmaccey —
M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHbIE U IPOBEPOYHBIE
paboThl kK yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I.BBenenckas «Xumus 11 kinacc: HactonpHas KHUTA IS YIUTEIISD.
Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensH, ['I'JIsicoBa, A.I'Benenckas «Xumus 11 knacc: HactonbHast KHUTA 7151 yUUTETISD.
Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, .I.OcTtpoymoBa «3amgadu Mo XUMUHU U CIIOCOOBI UX PEIICHUSD) -
M.: «Ipocda», 2021rox.

7. B.I. lenncoBa «Xumus 11 xinacc noypounsle miansl o yueonuky O.C.I'abpuensina, I.I.JIsicoBoii»
- Boarorpan» Yuurens 2018ro.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «TecTrl mo xumuu 11 knacey, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensn, U.IoctpoymoB «XuMHUECKUI 3KcriepuMeHT B mikoje 11 kmacey; - M.: JIpoda.
—2019 rogn.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU HHTEPHET
I"azeTa «Xumus» U caT s yuutens «5 uay Ha ypok xumum» http://him.1september.ru

Enunas xomnekus [{OP:
[TpenmeTHas xomneknus «Xumus» http://school-collection.edu.ru/collection/chemistry .
Komnexmmst Poccniickoro o6meodpa3oBarensHOT0 opTaia http://experiment.edu.ru
AJIXUMUK: caiit JL.FO. Anuk6epoBoii http://www.alhimik.ru
Bcepoccuiickas onuMnuaga mKoJIbHUKOB 10 XuMuu  http://chem.rusolymp.ru
Opranuyeckast XUMHS: JIEKTPOHHBIN y4eOHMK JUTS CPEHEN IKOIIBI
http://www.chemistry.ssu.samara.ru

OCHOBBI XMMHUU: 3JEKTPOHHBIN yueOHuk http://www.hemi.nsu.ru

OTtkpsIThIN KOMUIeK: Xumust http://www.chemis



http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www.alhimik.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
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