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MNOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOeHMs (enepanbHOM  00pa3oBaTeabHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET BAa)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTallud MX K OBICTPO MEHSIOLIUMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMuM Ha3HaueHUE IMpeaMera «XUMHUS» I0JydaeT HOApPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH () YHKIIHU:

e UH(POPMANMOHHO-METOIMYECKAs, pealn3anusi KOTOPOH oOecreynBaeT MOJyYCHUE
NpEeICTaBICHUs O IIeNAX, COJEepKAaHUHU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pasBUTHS 00YYAIOLIUXCS CPEICTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

e  OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOoTopas Ipe1ycMaTpuBaeT orpeiesieHue:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJIWYECTBEHHBIX M KAdE€CTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTalud B (QopMe €IUHOIo
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3YUYE€HUS! XUMHH:

e YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EpkKaHME, 00s3aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX Npoduiel, npeaycMaTpuBaeT  paclpeneieHue Hu
CTPYKTYPUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP)KaTEIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e J1aéT MpUMEPHOE pachpe/esieHne y4eOHOTO BpeMEHHU, pEeKOMEHAYEMOTO ISl U3YYEeHHUS
OTJIEIbHBIX TEM;

e IpelaraeT MNPUMEPHYIO IOCIEA0BATENbHOCTh HM3y4YeHHs Yy4eOHOro marepuaia ¢
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBA3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lelell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTEIbHOM MpOrpaMMbl CPEHEro o0Iero odpa3zoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
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y4eOHO-TI03HABATEeNbHbIX JEeHCTBUI 0Oydaroumierocss MO OCBOCHHIO COJEpKaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHMEM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHUs HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpaBJICH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccuoHanibHOro oopazosanus. B aToii csizu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEePCHEKTUBOM MOCIEIYIOIIEro MOTYyYeHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAIILHOTO PA3BUTHSI O0YJarOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YINIYOJEHHOTO HM3Yy4YEHMs SIBIISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHuss GPI'OC COO o paznuuusx 06a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HUs INpeAMeETa. JTa CUCTEMA 3HAHUU IOJIy4aeT ONpPENEIEHHOE TEOPETUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MO)XHOCTh 3HAQYUTENIBHOTO YBEIMYEHHS 00bEMa 3HAHMM O XHUMHUYECKHUX JJIEMEHTax U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHKHU U TEPMOJMHAMUKU. V3yueHue nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3PEHHs] PHEPreTHUECKUX M3MEHEHUH mpu e€ o0pa3oBaHUM M Pa3pyIICHUH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CHOCOOHOCTH COEMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHbIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.
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Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3yYEHHs Ui KJIACcCOB OIpenenéHHOro mnpoduis (rJaBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACCOB XHUMHUKO-(DH3MYECKOro
npoduiist 00JBIIIOE 3HAYECHUE OyIyT UMETh 3JIEMEHTH Y4eOHOTO Marepuaja Mo OOIIeH XUMHH.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIHN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OMOIOTUYECKOTO TPOHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KIETKU Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTbI, KaK JMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPIaHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBeHHO-HAyUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KAa W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernosaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEepUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleill poiau B 00ecreyeHNH yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA: B PELICHUU
npo0JieM HSKOJIOTMYECKOM, SHEPreTUYecKod W MUIIEBOM OE30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPUANOB, HOBBIX HWCTOYHUKOB DSHEpPrUHU, B
o0ecrieueHNH paloHaIbHOIO MPUPOJONOIB30BAHMS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTYypbl YEJIOBEKA, a TAKXKe IKOJIOTMYECKH 0O0CHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

e OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTABICHUII O CTPOEHMM BELIeCTBa Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX TPUHIIUIAX XUMHUYECKOTO MMPOU3BO/ICTBA;

e (QopmupoBaHue y 0O0yYarOImMXCS OCO3HAHHOTO IIOHMMaHUS BOCTPEOOBAHHOCTU
CUCTEeMHBIX XMUMHYECKHX 3HAHUH Ui OOBSCHEHHUS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHOW XWMHUU, AN OOBSCHEHHS W TPOTHO3WPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOIO peuleHHs] MpoOieM, CBA3aHHBIX C
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XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€30MacHOCTH TOCTIEACTBHI OBITOBON M MPOU3BOJICTBEHHOW JEATEILHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEIIICCTB;

e yIIyOJICHHE TPEJICTABICHUH O HAYYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX IS
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBIICHUH, WMEIOMIMX MECTO B TPUPOJE, B MPAKTHYECKOH JEATCIBHOCTH H
MIOBCEHEBHOM KU3HH.

B 1ulane peanuzanue  TEPBOOYEPENHBIX BOCHUTATEIBHBIX M PAa3BUBAKOIIUX (YHKIHUN
[[EJIOCTHOW CHUCTEMBI CPETHEro o0IIero oOpa3oBaHUsS MPU U3YYCHUU TpeaMmeTa «XuMHus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKHE LENU U 3a/1a4H, KaK:

e BOCIHTaHHE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH TPUPOIbI, YBXKEHHUS K
npoIecCy TBOpYECTBA B 0O0JACTH TEOPETUYCCKHX M TPUKIIAIHBIX HMCCICOBAaHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKW;

e pa3BUTHE MOTHUBAIMHM K OOYYCHHIO W TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH;

e pa3BUTHC TIO3HABATCIIBHBIX HWHTEPECOB, HHTEUICKTYAIBHBIX W  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS K
caMoOOpa30BaHUIO W HENPEPHIBHOMY OOpa30BaHUIO Kak YCJIOBUIO YCIICHITHOMN
npoeCCUOHATBPHON M OOLIECTBEHHOW JESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;

e (QopmupoBaHHWE YMEHHWH W HABBIKOB Pa3yMHOIO IPHPOIOIOIL30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyIbTypbl,  NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TONE3HOU
HKOJIOTMYECKOH J1eATETHbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 ydaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEACTaBIEHHE O MHOr000pa3uu
OpPraHUYECKUX COEIUHEHMII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3AIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIHN). THUIBI epeKphIBaHMUs aTOMHBIX OpOUTaleil, 6- U
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
oprannveckux Bemects. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuuyeckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUEHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUM.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpPraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIaTypa OpraHuYecKuX
coenurenuniit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoctn W KjIaccu(ukanus — opraHMdeckux  peakuumid.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCrepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX NpEBpAllleHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOYyIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBAHHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['oMonorudeckuii psii ajakaHoB, oOmiasi ¢hopMmysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIMS ATOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XUMHUUYECKUE CBOIMCTBA aJIKAaHOB: PEAKIMH 3aMENICHUs, N30MEpHU3aliy, IeTUAPUPOBAHNUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxensl. ['oMonoruyeckuii psit agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] aJlKeHOB, SP°-THOpUIM3allMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (IMc-TpaHc-) nzoMmepus. Ousznueckue
CBOWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM TPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMeEpH3anuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKESHOB.
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Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  CBOMCTB
conpsiKEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AIKUHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYr CBs3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOiCTBa apeHOB. XHMMHUYECKHE CBOICTBa OEH30Ja M €ro rOMOJIOTOB: PEaKIMU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHON, TMAPOKCUIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMM YTJIEBOIOPOJOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIMHKOM. lIoHATHE O MeTalsIoOpraHM4ecKuX COECIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOIMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KaueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)XEHHE YIIepo/a U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKklIMM 3aMeLeHHs, JerujapaTaiuy,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.
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[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO sJIpa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COCIMHEHUS — albJerujbl M KETOHBbL. OJIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBS3M MEXAY MOJEKYIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08As KUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  PEAKIUMU C Y4YaCTUEM CHUPTOBBIX W aNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa IIEIITIOI03bI: TUAPOIIN3, TOTydeHHe 3PUpoB 1eTt0n03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).
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OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHs BELIECTB M MX IMPEBPAIICHUI: paCTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE 3TAaHOJIA C HATPUEM, OKHMCICHHUE OJTUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbpAeTuibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE

3upbI».
A3oTcojepKaiiie oprannieckne coenHeHusl.
AMUHBI — OpraHWYeCKHe TMPOW3BOJAHBIC amMuaka. Kiaccudukamuss aMHHOB:

anupaTUUecKue U apoMaTUYEeCKHe; NIepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nyeckue cBoiicTBa. XMMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psjga. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjekyje aHWinHa. OcOOEHHOCTHM XMMHUYECKUX CBOMCTB aHHIIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HPEACTABUTENN  O-
AMHHOKUCIIOT: TNIMIMH, anaHuH. duznuyeckue CBOWCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBa
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHasi, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKclepUMEHTabHbIE METO/bl M3YYEHHUS BEIEeCTB M HUX IpeBpallleHUil: pacTBOpeHUE
0enKOB B BOJIE, IeHATypalusl OEKOB NpU HarpeBaHWM, LIBETHBIE pEaKlUN Ha OCJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIAT, MOJMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHbIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).
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DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpasliaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XUMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKanus, HaOIIOJeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJCIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOMOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHe 3IEKTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxaruss XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
DIIGKTPOHOB TI0O aTOMHBIM OpOUTANSM. DIEKTPOHHBIE KOHQUTYpAllMd AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XHUMHUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TPOCTBIX M CIIOHBIX BEIIECTB MO TPYIIaM M
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuueckasi CBsi3b. BUABI XMMHYECKON CBSI3M: KOBAJICHTHAsl, MOHHAs, METAJJIMYECKas.
Mexanu3mMbl 00pa30BaHUsI KOBAJICHTHOM CBSI3U: OOMEHHBIN M JJOHOPHO-AKLIETITOPHBIA. DHEPTUs
U jyiiHa CBs3U. [lomspHOCTH, HANIPABIEHHOCTh M HACKHIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeKMONIEKYIIpHbIE B3aUMOICHCTBUS.
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BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHenuil. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrunanbie pacTtBopsl. [IpeacraBienne 0 KOIOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. TpHUBHAIIbHBIC HA3BAHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3Q(PEeKThl XUMHUUECKUX peakiuii. TepMoXuMHUuecKue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKTOpbI, BIMSIOIIME HA IOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpenga BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEWTpasbHas, 1IeaouHas. BoaopoaHslii
noka3zarensb (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOT 2IEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEI[ECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeAeleHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE SJIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBINIJIEHHBIE CIIOCOOBI MOTYyUYEHUs TajJoreHoB. [I[puMeHeHne TaJloreHoB 1
UX COEIUHEHHMI.
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Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. Haxoxxnenue B mpupoje, CIOCOOBI IMONy4eHHUS, (U3MUECKHEe U XHMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(IV), oxeun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoMcTBAa. AMMHak, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u ¢dochun. Oxcunbl Qocdopa, ¢ochopHas kuciora U e€ Cou.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BelIeCTB, oOpa3oBaHHBIX yriepomoMm. Oxcupn yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOdydeHHs, (U3MUeckue M XUMHUYECKUe
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000J04YeK aTOMOB MeTailioB. O0mue Gpu3nueckue cBOicTBa METaIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILTYPrus, dieKTpomeTautyprusi. Ilonarue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB [A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamioB I[A-rpymmer [leprogndeckoit cCUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AIOMUHUI: TIONydyeHue, GU3NYecKue W XMMHYECKHE CBOMCTBA, NIPUMEHEHHE MPOCTOro
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuN. OKCUIbI U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U OUXpPOMATHI, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.
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Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conn xkene3a(ll) u xeneza(Ill). Ilonydyenune u npuMeHEeHHE KeJ€3a U €ro CILJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THAPOKCU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne [IMHKA U €ro COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHWE BUJIEOMATEPHAIIOB), B3AMMOJICUCTBHE LIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pellleHne SKCIEPUMEHTAIbHBIX 3a/1ay 10 TemaM «l ajoreHsn»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCmonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTJAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0mue ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SIBJICHHE, HAy4YHBIM (DaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MAKpOMHUP, aTOM, S3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboOJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIC TOPOJIBI, ITOJIE3HBIE NCKOMTAEMEBIE, TOTLIMBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTrcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNHCKOM Ipak1aHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M CIHOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PEe3ybTAaThl OCBOCHUS INpeaMeTa «XHUMHUS» OTPAXKAIOT CPOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITa [T03HABATEIBHON U IMPAKTUUECKOHN JIEATEIbHOCTH 00Y4aoIUXCsl B IPOLECCE pPeaanu3alun
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

IPEJICTAaBICHUST O COLMAJIbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IPY aHaJIN3€ pa3IMYHbIX BUJOB y4eOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHU;

yYBa)KE€HHUsI K IpOIlecCy TBOpUECTBA B OOJIACTH TEOPHHM U TMPAKTHYECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMSI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOIMOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHaju3e
nH(pOpMaLIIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHONW XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPaJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJAECHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHUMaHMA LEHHOCTeH 370poBOro M Oe3omacHOro oOpas3a KXU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;
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coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS [EHHOCTH TPABWJ WHAMBUAYAIBHOTO U KOJUICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4€OHO-HCCIICIOBATEIBLCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MpOdecCHuid pa3IMyHOTO pojia, B TOM YHUCIEC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUSATHS JEHUCTBHUM, MPUHOCIIIMX BPEA OKPYKAIOIIEH NMPUPOIHOM Cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI Ie71aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEHCTBUS (mo3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
peryiasTHBHBIC), oOecneunBarone (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHble Y4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

1) 6a3oBbIe JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas TMapaMmMeTpbl W KPUTEPUU WX JTOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPHUEMBI JIOTUUECKOTO MBIIUICHUS: BBIICIAThH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(UKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBIABJIAATE 3aKOHOMCPHOCTH U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBIX SABJICHUAX, (1)OpMYJ'H/IpOBaTI)
BBIBO/JIBI U 3aKJIIOUCHUS;

MPUMEHSTHh B MPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
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XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — NpU peIIeHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/]ay, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIEC IPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUI;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeXIpeIMeTHble ((U3NUYecKue M MaTeMaTHYecKue) 3HAKU H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOI TeMbI B XOZ€ TUAIOTa U/UITH TUCKYCCHH,
BBICKA3bIBAaTh UJIEHU, @OpMan/IpOBaTB CBOH npennomeﬁnﬂ OTHOCUTCJIBHO BBITTIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JACATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa, U (POPMYIMPOBATH BBIBOJBI O pe3yJabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.
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PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUSA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IMO3HABATEIBHYIO NIESATEIHLHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblid aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YUEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee Ah(HEKTUBHBIN CIIOCOO UX PEHICHUS C YyYETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JICSTEIBHOCTH HAa OCHOBE CAaMOAHAJIN3a U CAMOOICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE Pe3y/bTaThl OCBOCHUS MPOTPAMMBbI TI0 XUMHH Ha yriyOJI€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOTro mpeaMera
«XHUMHUs» HaydyHbIE 3HAHUS, YMEHMSI M CHOCOOBI JIEHCTBUM 110 OCBOEHHUIO, MHTEPIpETALUU U
Hp€06pa3OBaHHIO 3HaHI/II71, BUbBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHUA W IIPUMCHCHUIO
3HAHUW B Pa3IHYHBIX yYCOHBIX CHUTYallMsAX, & TAK)K€ B PEATbHBIX JKU3HCHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C XUMHEH. B mporpamMme mo XMMHH MPEAMETHBIC PE3yJIbTaThl MPEICTABICHBI 110
rojgaM U3y4eHHUs.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
peluieHur MmpooJieM IKOJOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON O0€301acCHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHMM HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPTrUU, B OOECIECYCHUU
paIoHaIBHOTO TPUPOIONIONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNoBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOIOJAraroIIne
MOHITUS — XUMHUYECKHI DIEMEHT, aToM, SAPO U DIIEKTPOHHAs o0ojoyka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOpUIU3allds aTOMHBIX
opOuTanei, WOH, MOJIEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPUIATEIHLHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI 00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKan, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
W30MEpbI, TOMOJOTHYECKUM Ps, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- W a30TCOAEpKaIIne
OpTraHWYECKHE COCAMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH . M. MeHneneeBa, Teopusi CTpOCHUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUsSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JEKAllue B OCHOBE TOHHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBIIGHUM; TMPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHHWs, O B3aMMHOM BIIMSSHHUM aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakronmornueckne CBEACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JEATENhbHOCTHM YENOBEKa, OOIMMUX HAYYHBIX MPUHIUINAX XHUMHUYECKOTO
MIPOU3BOICTBA (HAa MpUMEpe MPOU3BOCTBA METAHOJIA, IEpepadOTKU HePTH);
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Cc(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTepHbIE IPU3HAKH MOHATHH, yCTaHABINBATb
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME ITOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTABJIITh YPAaBHEHUS XUMUYECKUX PEaKUMH M  pacKpblBaTb MX  CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IIOCPEACTBOM  COCTABJICHUS  DJIEKTPOHHOIO
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIE€HUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

U3TrOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKMX BEIIECTB JUId MIUIKOCTPALUU UX
XUMHUYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAAJIC)KHOCTh U3YUECHHBIX OPraHUYECKUX
BEIIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX MPEJICTaBUTENIEH OPraHMYeCKUX BEINECTB (ITWJIEH, AaleTUWIEeH, TOJyOol,
[JIMLIEPUH, STWIECHIJUKOIb, (QeHos, (OopMalbIEeruj, AaneTaabJerul, aueToH, MypaBbHHas
KHMCJIOTA, YKCYCHAasl KHCJIOTA, CTEapUHOBAs, OJICMHOBAs, IMAJIbMHUTHHOBAs KUCJIOTHI, TJIULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHIIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiiepoBa miis 0ObSICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOECHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENICH PA3INYHBIX KJACCOB OPraHUYECKUX BEUIECTB:
AJIKaHOB, LHMKJIOAJKAHOB, AaJKECHOB, AJKAJWECHOB, AJKWUHOB, APOMAaTUYECKHUX YIJIEBOIOPOJIOB,
CIHMPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUIFOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJIEHTHOM CBSI3HU (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
IIPUYMHHO-CJIEACTBEHHBIX CBSI3€W — I U3yYEHUSI CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUIMHU U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IIpeAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHA CYIIHOCTH MaT€pUaJIbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO
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OpPraHUYECKON XUMHUU i1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUM, HMEIOLIUX €CTECTBEHHO-
Hay4HYIO [IPUPOJLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHI MO XUMHUYECKHM (opmyram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA IO W3BECTHBIM MACCOBBIM OJSIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W IMPOM3BOJCTBEHHOM JESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUCIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYEeHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHBIE PEaKIun
YIJIEBOJOPOAOB Pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pelleHne OHKCIEPUMEHTAJIbHBIX 3a7ady II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONrofieHHeM TMpaBWil  0OE30MacHOTO  OOpallleHUus C BeleCTBAMH M J1a0OpaTOPHBIM
o0opyznoBanueM, (QOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMU
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpraHMYECKUX BEIECTB, TOHUMAs cMbIca nokazatens [TIK;

aHATM3UpPOBaTh  1I€JI€COO0PAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/1b34;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEepHET W Jpyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4uen.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuueckas XUMUS
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TM03HABAa€MOCTH SIBJICHUM MPHUPOJbI, O MECTE€ U 3HAYEHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojii B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJIOTHYECKO,
HHEPreTMYecKO U THIIEeBOH Oe30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPhI YeJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpPEIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
MOHSTUS — XUMUYECKUH 2JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, ATEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aromHbBIe OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpHIu3aIus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHBb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJICHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
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KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEaKUus, pacTBOpP, DJIEKTPOJIUTHI, HEDIEKTPOJIUTSHI,
JIEKTPOJUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOAHBIA  IIOKAa3arTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON peaKiiu, CKOPOCTh XMMUYECKOH
peaKkuMM, XHMHUYECKOE DPABHOBECHE; TEOPUUM U 3aKOHBI (TEOpHsl BIEKTPOJIUTHYECKOU
Jucconuanuy, nepuoaudeckuii 3akon [[.M. MenzneneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS YHEPTHM IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IIOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMCHHBIC IIPEICTABICHUA O CTPOCHHM BELIECTBA HAa AaTOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIPHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMHUYECKMX pEaKklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUsA, O XHMMHYECKOM PAaBHOBECHUH, pPAcCTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPTAaHWYECKUX BEIIECTB B OBITY M IPAKTHYECKOW IESITEIBHOCTH 4YeNOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILUE IOHATHS IIPU ONHMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEEIISTh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METajlInyecKas,
BOJIOPOJIHAS ), THIT KPUCTAITIMUECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PHULIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMH M0 PA3JUYHBIM NpHU3HAKaM (YUCIYy M COCTaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluy, H3MEHEHHUIO CTENEeHEHl OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENIbHO BbIOMpAaTh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIMHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHSI pPacKphIBaTh CMBICI MHepuoauueckoro 3akoHa JI. M.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHM: XapaKTE€pPHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB II€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpneneeBa, UCIONAB3Ysl MOHATHS «IHEPrEeTUYECKHE YPOBHHY, «IHEPIETHUECKHE IOTYPOBHN,
«s-, p-, d-aTroMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHE COCTOSTHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBONCTB XHMHMYECKHX OJJIEMEHTOB M UX
COeMHEHUH 10 nieprojam u rpymnmnaM [lepuogudeckoit cucremsl JI. 1. Menneneesa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XHMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYIECTBOBAHUE I'€HETUYECKOM CBSA3U
MEX1y HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;
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c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEeakIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuun Jle [llarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEaKLUH, JeKaAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHLHUIIBI
XUMHYECKHX MPOU3BOJCTB; I€IeCO00Pa3HOCTh MNPUMEHEHUS HEOpPraHWYeCKHUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0Ib3a;

c(hOpMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoABsl — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh ATH 3HAHUS TMPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojlee OCO3HAHHOTO
MIOHUMaHUS MaT€pUaIbHOrO €IMHCTBA MUDPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHLEHTpALMA»; Macchl BELeCTBa Win o0bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peaklnu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHBI0 IUCCOLMALMK; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
NPOJYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B M30BITKE (MMEET MPHUMECH); A0JIU
BBIX0/JIa MMPOYKTA PEAKLUU; O0bEMHBIX OTHOIIEHUI ra3os;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTh XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHNE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHHUS pa3UYHbIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaMm «Mertamib» U «HemeTanasl») ¢ coOmoeHneM IpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1ab0opaTOpHbIM 000pyAoBaHUEM, (HOPMYIHPOBATH
Lelb MCCIENOBAaHUs, TMPEJICTaBIATh B pa3IUYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOMIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIes1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM JEATETBHOCTH B LENAX COXPAHEHHS CBOETO 3/I0POBbA,
OKpYKarolllel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI Ha JKUBBIE OPraHU3MBbl ONpPENEIEHHBIX HEOPraHUYECKHX
BELIECTB, TOHUMasI cMbIci nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBISATH IeJICHANPAaBIEHHBI IMOMCK XMMHUYECKOH
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
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MaccoBoil mH(popmanuu, MHTEepHET W apyrue), KPUTHYECKH AaHAIN3UPOBATh XUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a1a4ei.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [IpoznoB A.A., Jlyaun B.B.; moxg
penakiuei Jlynuna B.B., O0miecTBO ¢ orpaHHuEHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

Xumus: Yriyonennsiid yposenb: 10 knacc:B.B.Epemun,H.E.Ky3smenko, B.1.Tepenun,

A.A.lpo3nos, B.B.JIynun. Mocksa, [Ipocsenienue

METOJUYECKUE MATEPHUAJIBI JJIS1 YYUTEJIS

MeTtoauueckoe nocobue k yueOHuky B. B. Epemuna,

H. E. Ky3bmenko, B. 1. Tepenuna u np. «Xumus. YriyOneHHbINH

ypoBeHnb». 10 kiacc / B. B. Epemun, A. A. JIpo3nos, U. B. Epe-

muHa, B. . Maxonuna, O. FO. Cumonoga, 3. 0. KepumoB. —

M. : Ipoda, 2018. — 339 c. : ui.

Metoaunueckoe nmocodue k yueonuky B. B. Epemuna,

H. E. Ky3bmenko, A. A. [Ipo3nosa u ap. «XuMus. YTIIyOJIeHHBIN

ypoBenb». 11 kiace / B. B. Epemun, A. A. Jlpo3nos, 1. B. Epe-

muHa, H. B. Bonkosa, H. B. ®upcrosa, 3. 10. Kepumos. — M. : Jlpoda, 2018. — 423 c. : ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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resh.edu.ru https://m.edsoo.ru
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Jluct cornacoBaHus k gokymeHTy Ne 127 ot 02.07.2024
Uuunumatop cornacoBanus: Mapudpynnud P.H. Onpektop
CornacoBanue nHnyumpoBaHo: 02.07.2024 22:22

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 FapudpynnuH P.H. 02.07.2024 - 22:23
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