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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yiabTaraM OCBOEHHUS (enepanbHOl  0Opa3oBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit ®enepanuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 ropa» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAydHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3yudeHuwe mnpeamera,
peanu3zyeMoe B YCIOBHUSX JU(PEpeHIIMPOBAHHOTO, MPOQPMIBHOTO OO0ydeHUs, TNPHU3BAHO
obOecrieunTh 00IIE00pa30BaTEIbHYIO U OOIIEKYIbTYPHYIO MOJITOTOBKY BBIMYCKHUKOB IIKOJIBI,
HEOOXOMUMYIO0 Ul aJaNnTaldd UX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe ISl MPOAOIDKEHHS OOYYeHHs B OpraHM3alMsx Mpo(ecCHOHAIBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TACIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHUE IMpeaMera «XUMHUS» TOIydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PIrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COAEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEILCTBOM TOMY SBJISIFOTCS CJIEAYIOLIUE BBINOJIHIEMbIE
POrpaMMOii 0 XUMHUHU (YHKITUH:

¢ uHPOPMANMOHHO-METOIMYECKAs, pealn3anusi KOTOpPOH obecreynBaeT MOJyYeHUE
MPEJICTaBICHUS O LEJsIX, COJep)KaHuU, oOIeil cTpareruu oOy4deHHs, BOCIHUTAHUS U
pa3BUTHsL O0yYaIOUIUXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET OIpeJICIICHHUE:!
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Y4eOHOro
MaTepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; MOJXO0JI0B K
(GOpMHUPOBAHUIO COACPKATENFHONM OCHOBBI KOHTPOJS M OIEHKHM 00pa3oBaTeNbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[TporpamMma asist yrinyOIE€HHOTO U3YUEHUS XUMHH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 0053aTeIbHOE [Tl U3YUYEHUS
B paMKax OTAENbHBIX mOpoduiel, NpeaycMaTpuUBaeT  pacOpeleleHue |
CTPYKTYpUPOBAaHHE €ro MO KjIaccaM, OCHOBHBIM COJEp)KATEeNbHBIM JTHUHUSIM/pa3ienam
Kypca;

e aéT MpUMEpHOE pacrpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT0 JIIsl U3Y4eHUs
OT/IENIbHBIX TEM;

e [peasaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lelell W 3a7ad M3ydyeHUs IMpeaMmeTa Ha
yriayOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETO
o0miero oOpa3oBaHUs, COAEPIKATEILHON XapaKTePUCTHKH TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMSI OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TaK)Ke C Yy4€TOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEeNbHbIX JIEHCTBUH O0Oydarolerocss MO OCBOEHUIO COJAEP)KAHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe [0 XUMHUM IPEIyCMOTpPEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpazoBaHus. 3a
npelreiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTeNbHOM  (MHBapHAHTHOI)
COCTaBJISIONICH coAep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BapHaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH ToNOkeHUsIMH DPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHi0 TMPEEeMCTBEHHOCTH C MOCIHEAYIOIIUM 3TaloM IMOJIyYeHUS XHMHYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YEeHUE TIpeAMeTa «XUMHUS» OPHUEHTUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOlieHne TEeOpPEeTUYECKOM W TMPaKTUYeCKOW TMOATOTOBKM OOY4YaroIIMXCs, BbIOpaBIIMX
onpeAenéHHbli Mpopuiib 00yUeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x minaHupyeMmbIM pe3yibTaTaM OCBOCHHS (deaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJAIOIINUXCH,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYAJIbHBIX YMEHHUM, YMEHUI palliOHAIU3alUN y4eOHOT 0
Tpyna W  OO0OOIEHHBIX CIOCOOOB  ACSATEIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMeTra «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcehl — «Oprannueckas xumus» u «OOmas U HeopraHuyeckas xumus». [lpu
OTpe/IeNIeHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yIIIyONE€HHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHoBy copepxxanusi KypcoB «Opranudeckass xumusi» u «OOmas u HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HUs INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OoNbIIMKA  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMS PEaKLUH, PACCMAaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[Teproanueckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB 0a3upyercsi Ha COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX TPEACTABICHUSAX O CTPOCHHM aToMa. XMMHUECKasi CBSA3b OOBSICHAETCS C TOUYKHU
3peHHs] PHEPreTHUECKUX HM3MEHEHHH mpu €€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKKe C TOUKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakiuil JOMnoNHseTcs (popMUpOBaHUEM
MpEeJICTaBICHU 00 AJIEKTPOXMMHUYECKUX Ipoleccax U 3JEKTPOJIM3€ pPacIuIlaBOB U PacTBOPOB
BellecTB. B Kypce opraHmveckoil XMMHUHM TNPH PACCMOTPEHUHM PEaKIUOHHOW CIOCOOHOCTH
COEIMHEHUH yzaemnsercs ocoboe BHUMaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3MaxX peaxiuil.



Oco0oe 3HaueHue WMEET TO, YTO Ha COJep’KaHHuEe KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3YYEHUS i1 KIAcCOB ompeaenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHHUM K O0IIeil cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COACpKAHUM TMpeAMeTa IJs KIACCOB XHMMHUKO-(HU3MUECKOro
npoduist 00JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmield XUMUU.
[lpy m3ydeHuMm mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeT cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHI B XUMHUH M B (PH3HUKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OHOIOTUYECKOTO PO IIs
00BN yeIbHBIN Bec OyaeT UMeTh OpraHHyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MpUMEpPY, Takue CTPYKTypHbIE
KOMIIOHEHTbI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3a, AbIXaHHUSI, UIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJI0B IIO3HAHUS U OIbITa MPAKTUYECKOTO IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peaIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nactel «EcTecTBeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOIO M cCpeaHero ooOmero oOpa3zoBanus (Ha 0a30BOM ypOBHE), 3aaadeit
MEPBOCTENIEHHONW 3HAYMMOCTH sIBisieTcs (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3ajaun Ha yriayOIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa MpernoaraeT peaan3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAaEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benymeil posin B 00ecrieueHuN YCTOWYMBOIO PAa3BUTHS UYEJIOBEUECTBA: B PELICHUU
npo0jeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HWCTOYHHUKOB DSHEPrUHU, B
obecrieyeHnn paloHaIbHOrO PUPOJIOTIOTIB30BaHUS, B hopmMupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEJIOBEKa, a TAK)XKe SKOJIOIMYECKH 000CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEKAaUIMX B OCHOBE XUMHUYECKOW COCTaBJIIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHMMHH, COBPEMEHHBIX IPEACTAaBICHUI O CTPOCHMM BELIECTBA Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHUYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M AUCIEPCHBIX CUCTEMaxX, 00 OOIIHX
HAyYHBIX TPUHIIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

e (dopmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYECKMX 3HAHWM I OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOW XWMHUH, AN OOBSCHEHUS M TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOIO peIIeHUs MpoOsieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, AaHAIM3a W OLUEHKH C TO3UIUNA SKOJIOTHYECKON
0€30MaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJACTBEHHOM NEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepadoTKOi
BEILECTB;

yriayOleHue NpeICTaBICHUM O HayyHbIX METOAAX IO3HAHUSA, HEOOXOAMMBIX IJIf
pUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B MPAKTUUYECKOH JESATEIBHOCTH U
MOBCETHEBHOW KU3HU.

B 1muane peanuzanuu NEepBOOYEPEIHBIX BOCHUTATEIbHBIX M Pa3BUBAIOIUX (YHKIMH
LIEJIOCTHOM CUCTEMBI CpeHEro oOIiero oOpa3oBaHMs MPHU M3YyYEHHM IIpeaMeTa «XUMHSI» Ha
yri1yOIEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTb IIPHOOPETAIOT TaKUE LEIH U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B II03HABACMOCTH SBJICHUH NPUPOIBI, YBaXKCHHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKMX M TMPHUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
CcaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHWIO KaK YCJIOBHIO YCICIIHON
MpOoPECCHOHAIBHOW U OOIIECTBEHHOM AESITEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M OTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

GbopMUpOBaHHE YMEHMM U HABBIKOB pPa3yMHOr0 IPUPOAOIOJIB30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYypbhl, = NpUOOpPETEHHE  OMbITAa  OOLICCTBEHHO-IIOJIC3HOM
JKOJIOTUYECKOH NIEATEITLHOCTH.

OO01Iee YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 xmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HAUYEHHE OpPraHUYECKOM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OpPraHUYECKUX COECIUHEHMII.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriaepoga. XUMUYECKasi CBSI3b B OPraHMYECKUX COETUHEHUSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
CBs3M (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). THUIBI epeKkphIBaHMs aTOMHBIX OopOuTaneil, - u
n-cBsi3u. OnuHapHasi, ABOMHast M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBsI3€ B MOJIEKYJax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeopuiIe U AeKTpoduIe.

Teopusi cTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HAUEHNE TEOPUU CTPOEHUSI OPIraHUYECKUX COCIMHEHUN.
MonekynsipHple u CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JNEKTpOHHBbIE OJ(PGEKThl B MOJEKYJIaX OPraHUYECKUX COEIUHEHUU
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBnenne o knaccuuUKauy OpraHUIecKuX BemecTB. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coemuaeHuit (IUPAC) u TpuBHaibHbIe Ha3BaHUSI OTACIBHBIX MIPEACTABUTEIICH.

OcobOennoct ¥ KilaccuuKalus  OpraHmdyeckux  peakiuil.  OKuUCIUTETBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEeHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHM4ecKuX BEIIECTB W MaTepualaMd Ha UX OCHOBE, OMBITHI MO MPEBPALECHUIO
OpraHMYeCKHUX BEIIEeCTB MpU HarpeBaHuu (IJIaBieHUE, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMysa, HOMEHKIATypa U M30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJNEKYJ alKaHOB, SP -THOPHMAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: pEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LUUKIU3aluy, THpOJM3a, KpeKuHra, ropeHus. IIpencraBieHune o MexaHM3ME peaklIHl
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1ojyueHus: ¥ MPUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mias ¢popmyna, HOMEHKIAaTypa U uzoMepus. OCOOEHHOCTU CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LMKIOMEHTAaH,
IUKJIOT€KCaH ) HUKIIoaIKaHOB. CrOCcOOBI MOMYYEeHUs U IPUMEHEHUE UKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ aJKEHOB, SpP>-THOpUIM3allis aTOMHBIX OpOHTaneif
yriepoja, - U n-cBa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-TpaHc-) uzomepus. dOusznueckue
CBOMICTBA QJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOCAVHEHMS, 3aMEIIECHUA B O-
MIOJIOXKEHUE TIpU JIBOMHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHble peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHHE aIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOIO CTPOCHHUS W XMMHUYECKHX CBOMCTB



CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepuzanusi CONpsSKEHHBIX TUEHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunbl. 'oMonorndeckuii psia ankuHOB, o0mas ¢popMmysa, HOMEHKIATYpa U H30MEpPHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opbutaneit yriepojga. DduU3MYECKHE CBOWCTBAa AaJKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3alluiu U TPUMEpHU3aluu, OKUcIeHHs. KucaoTHbIe CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUS U IPUMEHEHUE alIKUHOB.

Apomartuyeckue yrieBoaoposl (apeHsl). ['omonoruueckuii psja apeHos, odmas Gopmyia,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHUE CBOICTBa OEH30Jla M €ro TOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJAOPOIHOM paJMKaie, peaklHu MPUCOSAUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue 00 OpuEHTHPYIOIIEM NEHCTBUU 3aMECTUTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJUKaJOB, KapOOKCUIBHOH, THIIPOKCUIBHOM,
aMUHO- U HUTPOTPYHIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHMX CBOMCTB CTHUpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MONyYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPO/IOB.

[Mpuponnsiii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOboTKu HEPTH: TEePEeroHKa, KPEKUHT
(TepMHUYECKHd, KaTaTUTHYECKHii), prudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
PUMEHEHUE B TPOMBIIUICHHOCTH U B OBITY.

I'enetnueckas cBA3b MEXKY PA3IMUHBIMU KJIACCAMH YIJIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOrO pacTBopa mEnouyd. BzaumopelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHSATHE O METalioOpraHMYecKUX COEAMHEHMSIX.
Hcnonp30BaHre TallOT€HIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE W TIPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEILIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIUI
YIJI€BOJIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWe OPOMHOM MM MOJHOM BOJbI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJEIHCTBME AaUETWIEHAa C aMMHAauHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YyIiiepofa W BOJOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIyUeHUE ATWJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ KoJuiekuusmu «Hedtos» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAcC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHNUs.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHHEe MOJEKyNl (Ha MpUMepe MeTaHoja U
atanosa). ['lomMmonornyueckuii psn, odmas Gopmyia, n3omMepusi, HOMEHKJIATypa U Kiaccu(uKarus.
@u3nyecKue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM MEXIy
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBAa: pEaKUHUM 3aMELIEHMs, JerujparTalu,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPraHMYECKUMHU U HEOpraHMYeCKUMHU Kuciotamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJla U METAHOJIa Ha OpPraHHU3M 4YellOBeKa.
CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[IpocTteie 3¢upsl, HOMeHKIaTypa 1 n3omepusi. OcoOOEHHOCTH (PUBNYECKUX M XUMHYECKHX
CBOMCTB.



MHoroaToMHble CHOUPTHl — STHIEHIIIMKOIb W IiuiepuH. dusnueckne U XUMHUYECKUE
CBOICTBA: peakUuu 3aMEIIECHUs, B3aUMOACUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHasl PEaKkUsi HAa MHOTOAaTOMHbIE cupThl. [IpeacraBienue o MexaHusMe
peakuuii HykieouiabHOro 3amerenus. Jleiicteue Ha opranusM yenoseka. CriocoObl NOTy4YeHUs
U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Owusnueckue cpoiictBa (henoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbIe
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydyeHUsS W MPUMEHEHHE (eHoIa.
denonpopManbaeruaHas CMOA.

KapOoHUIbHBIE COCNMHEHHMSI — QJIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Trpymmbl. ['oMonoruyeckue psapl anbAeTHAOB U KETOHOB, oOmias ¢opmyna,
U30MepUsl M HOMEHKJIaTypa. (Du3nMuecKue CBOWCTBA albAETHIOB M KETOHOB. XHMHUYECKHE
CBOWMCTBA albJETHIOB M KETOHOB: peakuuu npucoequHeHus. OKHUCICHHE albJeruioB,
KaueCTBEHHbIE peaKkUMM Ha anpierujpl. CrocoObl MOMyyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE IpeelibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHUCJIOT. M3omepuss u HoMeHkiaTtypa. Du3MuecKue CBOMCTBA OJHOOCHOBHBIX
IpeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAY MOJIEKYyJIaMHU KapOOHOBBIX
KHACIOT. XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, peakIys 3Tepu(UKALUN, PEaKIHUA C
y4acTHEM YIJIEBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 MPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOCHHOCTH CBOMCTB HEMPEICTbHBIX M apOMATHYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, IAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEeH08as KUCIOThL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 2¢upsl. ['oMonornueckuii psan, odmas Gopmyna, ©3oMepus U HOMEHKJIATYpa.
Pu3nyecKne 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U WIEJTOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: TMIPOIMU3 B KUCIOH U
meno4yHoi cpee. OCOOEHHOCTH CBOMCTB )KUPOB, COAECPXKALINX OCTATKU HETPeIeIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, 1U- U
nojucaxapuabl). MoHocaxapupl: TJIIOKO3a, (PYyKTO3a, Tajakro3a, pubo3a, Ae30Kcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PpPEaKIMM C YYacTUEM CHUPTOBBIX W aJNbJAETUAHOW TIpyHN, CIOUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHe B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajabTO3a M JakKTo3a. BoccraHaBauBaromme U
HEBOCCTaHaBIUBaloUMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHnenue. [lonmcaxapuapl: Kpaxmal, INIMKOreH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeUIoi03bl. (Pu3Nueckue CBONCTBA Kpaxmajga M ILEJUII0JIO03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEeakUusi ¢ MOJOM. XHMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHEe 3(PpUpoB LeT0n03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl MU3YYEHHUs BEILECTB M MX IPEBPAILLEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CHHMPTOB B BOJAE, B3aWMOJAEHUCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETH] Ha pacKaJI€HHON MeJHOW MpPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTa



JUXPOMATOM Kanus (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHANIOB), KaYECTBEHHbBIE PEaKIUU Ha
anprerunbl (¢ ruapokcugoMm auammuHcepeOpa (I) m rugpoxcumom memu (1)), peaknus
mnepuHa ¢ ruapoxkcunom Mmeau(ll), xumuyeckue cBoilcTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICICTBHE pacTBOpa TJOKO3bl ¢ ruapokcugom menu(Il), BlammoneicTBue Kpaxmana c
MOJIOM, pellleHHe 3KCIEepUMEHTAIbHBIX 3a7ad 1o TemMam «CrnupTsl U QeHonb», «KapOoHOBbIe
KUACIOTHI. CIIOKHBIC YPUPBD».

A3o0Tcoepxaiue OpraHudeckne coeJuHeHusl.

AMUHBI — OpraHudeckue TMpou3BOAHbIe amMuaka. Kiaccudukanus amMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYII,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UUEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
amudaTuuecKuX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKHJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONM alKHMIaMMOHUS.

AHWIVH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue anwivHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoOJieKyje aHuiInHAa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHHIIMHA.
KauectBennple peaknnu Ha aHWwiHH. CrocoObl TONYYeHHS W TPUMEHEHHUE amu(aTHIeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH301A.

AmuHokucnotel. Homenknatypa u  u3zomepus. OrtaenbHble NOPEICTABUTENN  O-
aMHHOKHUCJIOT: TJIMIUH, anaHuH. DHu3nyecKkue CBOMCTBA aMHHOKHCIIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPTraHWYCCKUX COCAMHCHUW, PEaKIUs TOJUKOHICHCAINH,
o0Opa3oBaHHe NMENTHAHON CBs3H. buonornyeckoe 3HadeHre aMHUHOKHCIOT. CHHTE3 U TUIPOIIH3
MENTUIO0B.

benku kak mnpupoansle monuMmepbl. llepBuuHasi, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OeIKu.

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4YEHHsS BEIIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU Ha OENKH, pelieHne
OKCIIEPUMEHTAJIBHBIX 337a4 M0 TeMaM «A30TCOJEpKalllie OPTraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpPU3AIlu, CpefHsis MoJeKyispHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — TOJIMMEPHU3ALUS U MOJTUKOHAEHCAIUS.

[Tonumepuslie MaTepHuabl. [ImacTmaccel (monMATUTIEH, MOJIMIPONUJIEH,
TTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHJIMETAKPHIIAT, MOJIMKApPOOHATHI,
noJua THIeHTepedTanar). Y Tuauzanuus u nepepaboTKa MIacTUKA.

DnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyyku (OyTaIueHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbBIE (XJIOMOK, IMIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIABCaH).

[Monmumepsl  crmenuanbHOrO  HazHadeHus (TedyoH, KeBlap, DSIEKTPOIPOBOISIINE
MOJIMMEPBI, OMopasiiaraeMple MOJMMEDPHI).

DKCIepuMEeHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpasaMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAacC, KaydyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3amaun.



Haxoxnenue MojekyasipHOi (popMysibl OPraHu4ecKoro COETUHEHHS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKIACHHE MOJEKYISIPHOW (OPMYIbI OPraHUYECKOTrO
coequHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB peaKlUy /WM UCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OPMYIIbI
OpPraHMYECKOTO BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUe JOJIU BbIX0/Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanm3zanus MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4YEpe3 HMCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, TPUHATHIX B OT/AEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOpPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocucTema, ouocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA TUI IMHTaHUS, OpokeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATHHOTO MUTAHUS, MOIOIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKUH aneMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHMYecKHe YPOBHU M MOAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxanuss XuMUYeCKUX JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIYpallUM aTOMOB 3JIEMEHTOB
NEepBOr0O—4eTBEPTOrO MEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XUMHYecKux saeMeHToB [I..
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa H [lepuoauyeckoil CHUCTEMBI XHMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BELIECTB MO TpynnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMmu4deckasi CBs3b. BUABI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHUsI KOBAJCHTHOM CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEprus
U JMHaA cBsA3U. [loysspHOCTD, HANIPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOW CBs3H. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJ€HTHBIE BO3MOKHOCTM aTOMOB. CBA3b AJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COCTUHEHHUH HJIEMEHTOB BTOPOTO
nepuoaa).



IIpeacraBnenre O KOMIUIEKCHBIX coeauHeHusAX. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. [loHatue o
KOOPAMHALIMOHHON XUMUU.

BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOTO CTPOEHUS. THIbl KPUCTAIUIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBasi JOJsl BEHISCTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PacTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHWMYECKHX BEIICCTB. TpHBUAIBHBIC HAa3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHIeCKUX peakiiuii B HEOPraHWYECKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUYECKHUX
peaknusx. TernoBbie 3QPEKTh XUMUYESCKUX peakuii. TepMOXuMHUECKHUE YpaBHEHUSI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCIMOCTh OT Pa3jMYHbIX (akTopoB. ['oMOreHHBIC
U reTeporeHHble peakuuu. Katanus u kataau3aropsl.

OOpatumbie © HeoOpaTHUMbIE peakUUd. XUMHUYecKkoe paBHoOBecue. KoHcraHnTta
XUMHYECKOTo paBHOBecus. DaKTOphI, BIMSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHSI:
TeMIlepaTypa, JaBJICHUE M KOHILIEHTPAIlMU BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle
[[Tarense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  IeKTpoiuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, IienovyHas. BogopoaHbii
nokazarens (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHOro ooOmMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO OalaHca. DIIEKTPOIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MpOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelneleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHJUKATOPOB, U3YYCHUE BIIUSHUS PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKiuu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucreMe XuMHYeCKHX dieMeHToB J[.U.
MenneneeBa U OCOOCHHOCTH CTpOEHUS HMX aroMoB. (DU3WYECKHE CBOWCTBA HEMETALIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomnopon. Ilonyyenue, gusudeckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapubl. TOTIMBHBIE 371€EMEHTHI.

["anmorensl. Haxoxxnenne B mpupojie, CrocoObl MOydeHus, (PU3NYecKue W XUMHYECKUE
cBoiicTBa. ['asioreHoBOIOPOB. BakHeme KHCIOPOACOAEpKAIINE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MONTYYeHHs TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COEIUHEHH.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBINIJIEHHBIE CIOCOOBI MOMYYEHHUS KHCIOPOJA.
®dusndeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30Ha. OKcHIbI U
MEPOKCHU/IBI.

Cepa. HaxoxxneHume B TpUpOOE, CIOCOOBI MONYyYeHUS, (DU3MUECKHE W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepoli(IV), oxcun cepui(VI). Cepuucras u cepHas



KHCJIIOTBI ¥ uUX coidu. OCOOCHHOCTH CBOWCTB CEepHOM KHCIOTHL. IIpumeHeHue cepel u €
COCIMHEHU.

AzoTr. HaxoxaeHnue B mpupoje, CIOCOObI TMONydeHHs, (Pu3nyeckue W XUMHUYECKHe
cBoMcTBAa. AMMHaKk, HUTpuUIbl. OKcHIbl a30Ta. A30THCTass M a30THAsg KUCJIOTBI U HMX COJIM.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IpuMeHeHue a3oTa M ero coequHEeHH. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupojie, CrocoObl MoiydeHusi, GU3MUYECKUE U XHUMHYCCKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuuennii. PochopHbie y100peHHUS.

Yrinepon, HaxoxkIeHHE B Tpupoje. AIoTpornHble Moaudukanuu. Dduzndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yraepona(ll),
okcua yriepona(lV), yrompHas kuciota u €€ coiu. AKTUBUPOBAHHBIA Yroib, aJcopOLus.
Oymiepensl, rpaden, yriepoiaHble HaHOTpyOku. IIpuMeHeHHMe MPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTy4eHus, (HU3NYecKHne W XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpemHueBas KUCIIOTa, CUIMKAThL. [IpruMeHeHrne KpeMHUsS U ero
coenuHeHuil. CTEKII0, €ro Mojay4yeHue, BUbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyeckoit cucreMe XuMHUUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[IpumeneHue MeTaiioB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKH psii  HampsbkeHuid MetaioB. OOmme crnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPTHS, MUPOMETAJUTYPrUs, dJeKTpomMeTautyprusi. [lonsitue o koppo3uu
MeTauioB. CriocoObl 3aIUTHI OT KOPPO3UH.

Ob6mas xapakrepuctuka metamioB [A-rpynmsl [lepuoanueckoil cUCTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: moiaydenue, puandyeckue U XMMHUECKUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetamaoB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
AIIEMEHTOB. MarHuii M KanblMii: TOJdy4deHHe, (QHU3NYecCKue U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X coequHeHHH. JKECTKOCTh BOJBI M CLIOCOOHI €€ yCTpaHEHUS.

AmoMUHUH: TIONydeHue, (PU3NYECKHe M XUMHUUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHud. AMQoTepHbIE CBONCTBA OKCHAAa M THUIPOKCHIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMbI XUMHYECKHUX DJIEMEHTOB.

®dusnyeckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coenHeHur. OKCUIBI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U OUXpOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA.
[lony4yeHnue u npuMeHeHNE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxueiimmne
coenuaeHust Mapranna(ll), mapranma(1V), mapranma(VI) u mapranna(VII). [lepmanranat kamms,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHEe CBOMCTBA XKeJle3a U ero coegnHeHui. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) u xeneza(lll). [lonydenne n npuMeHeHHE KeJe3a U ero CIIJIaBOB.

DuU3nYeCcKne U XMMUYECKUE CBOMCTBA MeU U €€ coenuHeHui. [lomyyenrne u npuMeHeHne
MeIU U €€ COCIUHEHUH.

Huuk: momyueHue, GpU3MUECKUe U XUMUUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCH/IA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IMHKA U ero COeAMHEHUH.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMsS BEIIECTB M MX IPEBPALLCHUI: H3Yy4YCHHE
00pa3loB HEMETaIOB, TOpeHHe cephl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJE, M3yUECHHUE
KOJUIEKIMH «MeTajulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIO0YHO3EMEIbHBIX
METAJUIOB C BOJOW (BO3MOXKHO MCIIOJIB30BAaHHME BHIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C paCTBOPAaMHU KHUCIIOT M ILEJI04YeH, KaYECTBEHHBIE PEaKIIMM Ha HEOPraHM4ECKUE aHHOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIOB AIIOMUHMS M IIUHKA C
pacTBOpamMH KUCIJIOT U IIEJI0YEH, pelIeHne SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMaM «l'ajmoreHsl»,
«Cepa u e€ coeluHEHMsI», «A30T U (ochop U UX COeNUHEHUS», «MeTallsbl IJIaBHbIX MOATPYII»,
«Mertasuibl T0OOYHBIX MOATPYIIID).

XuMuA U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOWYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAyUHBIX
METOJaxX IIO3HAHUS M METONOJIOTMM HAy4yHOro wuccienoBanuss. Haydsble npuHIUIBL
OpraHu3ali XUMHUYECKOrO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIOCOOB! MOMYYEHHs BaXKHEUIIMX
BEIECTB (Ha IMpUMEpE MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOThI, MeTaHoja). [IpoMblnieHHbIe
CIOCOOBI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Karolllel cpeabl U
ero nocneacTBus. Poib xuMuun B o6ecriedeHny 3HepreTuyeckoil 0e30macHoCTH.

XuMus U 3700pOBbe 4YelloBeKa. JlekapcTBeHHble cpencTtBa. [IpaBuia Hcosnb30BaHUA
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIMHBI.

X¥MUS UM OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Poib XxuMuu B o0ecrieueHUn
IUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCII0JIb30BaHUs IPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalIbl (IEMEHT, OETOH).

Xumus B celbCKoM Xo03siicTBe. Opranndyeckue 1 MUHEpaibHbIe y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuallbl, KPacku, CTEKJIO, Kepamuka. MaTtepuaisl
JUISL 311EKTpOHUKU. HaHOTEeXHOIOTHH.

Pacuérnrie 3amaun.

PacuéThl: Macchl BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIECTB, Macchl (00bEMa, KOJINYECTBA
BEIIECTBa) MPOJIYKTOB pPEAKIMH, €CIU OJHO U3 BELIECTB HMMEEeT NpHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa pEeakluHu, €cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MacCOBOM J0JIEW PAacTBOPEHHOIO BEIIECTBA, MAacCOBOM MIOIM U MOJSPHOU
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIA BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3eH NpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OTJEJBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAy4YHBIH (akT, TMIOoTe3a, Teopus,
3aKOH, aHajh3, CHHTe3, Kilaccu(uKanus, TM[epHUOAUYHOCTb, HAONIOJICHHE, HW3MEpEHue,
DKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHME BEILIeCTBA, HACAIbHBIN Tra3, (U3UUYECKUe BEIMUYUHBI, E€IUHUIIBI
M3MEPEHMS, CKOPOCTh, SHEPTHUs, Macca.



buonorus: kmerka, opraHusM, OSKocHcTema, Owochepa, Merabonum3Mm, Makpo- H
MHUKpPORJIEMEHTBI, OCNKH, >KUPbI, YIJIEBOABI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHoNOTHsI: XUMHAYECKas MPOMBIILICHHOCTh, METAJLUTypPTHUsl, CTPOUTEIbHBIC MaTEpUabI,
CEJIbCKOXO03SIMCTBEHHOE IIpOU3BOJACTBO, nuuiceBagd MPOMBINIJICHHOCTD, (bapMaHeBTI/I‘ICCKaSI
MPOMBIIIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHX pernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB, JICKTPOHHASI IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMLBI 110 XUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUM € CHCTEMHO-JIEATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS TMpeamera «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCUICKON Tpa)KTaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTM U CaMOOIIPENEIECHHUIO;
HaJIM4YUE MOTHUBAMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBWJIaMH U HOPMAaMH IIOBEJICHUS; HaIM4Ke
IIPAaBOCO3HAHUS, 3KOJOTUYECKON KYJIBTYpbI; CIIOCOOHOCTb CTaBUTh LIEJIM U CTPOUTH KU3HEHHbBIC
IUTaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHOopMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOM JesATeIbHOCTH 00yUaloluXcs B MpoIiecce peann3aun
00pa3oBaTeNbHON AESTEIHLHOCTH.

JIMuYHOCTHBIE PEe3yIbTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPa)karoT cPOpMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaIolUXCcs B MPOIlecce peann3aun
00pa30BaTeNbHOI 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

0CO3HAHMSI 00YJAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTAaBICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcJE€IUI0 OTEYECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TNMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HJUTENbHbIX HAOIIOACHUMH,
KPONOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOT'O TPYy/Ja YYEHBIX U TPAKTUKOB;

MHTEpECa M II03HABATEIIBHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAJIU3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMd, CBSI3aHHbIE C XHWMUYECKUMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJACHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIEACTBHUI TOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOrO M Oe30macHoro oOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuto/IeHHsI MpaBU 0e30MacHOro OOpalleHusi ¢ BEIeCTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOM 1€ TEIbHOCTH;



NOHMMAHUS LEHHOCTH TMpaBWJ UHAUBUAYAIBHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MOBCACHHS B CUTYyAlIUAX, YTPOKAIOINX 310POBbI0 U ) KU3HU J'IIOI[Gﬁ;

OCO3HAHMSI IOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIYEK (YNOTPeOJICHUs AJKOTOJIA,
HapKOTUKOB, KYpEHHUS);

5) TpyaoBoro BocnuTaHms:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKONW JIESATEIBHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPaKTUYECKUX 3a7ad COLMAIBHOM
HAIPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY H3YYCHHUIO MPOQECCHil pa3IuvHOrO poja, B TOM 4YHCIE Ha
OCHOBC ITPUMCHCHUA MMPCAMCTHBIX 3HAHUH 110 XHUMHU,

YBa)XCHUSI K TPYY, JIOASIM Tpyla U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOILEHUS K MPHUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

IIOHUMAaHU IJI00aJIHLHOTO XapaKkTepa 3KOJIOTrHYCCKUX Hp06JICM, BIIMAHUSA DKOHOMHUYCCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS TOCTHXKEHUN XUMUM ISl PEIIEHUs] BOIPOCOB
PpaluOHAaJIBbHOI'0 MNPHUPOAONOJIb30BAHUA; AKTHBHOI'O HCEIIPUATHA IIGfICTBPIfI, MIPUHOCAIINX BPEA
OKpYKAroIIeH MPUPOIHON Cpelie, YMEHHUS MPOTHO3HPOBATh HEOIATONMPHUSATHBIC YKOJIOTHUSCKUE
MOCIIEACTBYSI IPEANPUHUMACMBIX IEHCTBUIN U MPEAOTBPAIIATh UX;

HAJIUYUSL PA3BUTOIO HKOJIOTMUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIMbBITA
JEATEIPHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHI/IaJII)HOfI IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHd U
0OLIECTBEHHON IPAKTHUKH;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIoOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHUH 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHPE KaK O CAMHCTBEC HNPHUPOJALI M YCJIIOBCKA, B IO3HAHUW IPHUPOAHBIX 3aKOHOMepHOCTCI\/JI n
pelieHny mpobsieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH [ COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBJICHHOCTH M BaXKHON POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHON
KYJIbTYpbI, B pEHIEHUH II00aNbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOH, MHUIICBOM M DKOJIOTMYECKON OC30MacHOCTH, B PA3BHTUU MEIUITUHBI,
o0ecrevYeHny yCIOBU yCIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOMGOPTHOM KU3HU KaKJOTO YJeHa
00111eCTBA;

eCTeCTBeHHO-HayIIHOfI IrpaMOTHOCTH: IIOHUMaHHusA CYHIHOCTH MCETOJOB IIO3HAHUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBLIX HAYKaXx, CIIOCOOHOCTH HMCIOJIB30BaTh moJIydJa€MbIC 3HAHUA JJIA
aHaM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHUpPa M MPOUCXOISMIUX B HEM H3MEHEHHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (JAaKTOB M MMEIOIIHUXCS TaHHBIX
C TIJTBIO MTOTYICHHUS JOCTOBEPHBIX BHIBOJIOB;



CITOCOOHOCTH CaMOCTOSITEIPHO MCIIOIB30BaTh XUMUYECKHE 3HAHUS ISl PEIICHHS TTPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEOBATEIBCKOMN ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTHBHOMY TIOJYYCHHMIO HOBBIX 3HAaHMA TI0 XHUMHH B COOTBETCTBUHU C >KHM3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iuuHbIX chepax mpodeccCHoHaTbHOU
JIeSATEeTLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI
MeranpeameTHble pe3ysbTaTbl OCBOCHHS MPOTPAMMbI 10 XMMHH HAa YpPOBHE CPEIHETO
o011ero 06pa3oBaHus BKIIOYAIOT:

3HAUYUMBbIC 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMUXCA MEXKIUCIUIUIMHAPHBIE
(MeXTpeaMeTHbIe) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
9HEprus, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
peryisiTuBHBIC), oOecreunBarone QGopMupoBaHue (QYHKIIMOHAIBLHOW TI'PAMOTHOCTH U
COIMAILHOM KOMIIETEHIIMU 00 YyJarOIINXCS;

CIOCOOHOCTh ~ OOy4aloOlIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE  MEXKAMCUUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE MAEWCTBUS B II03HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH Y4€OHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSMHU.

[lo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE AelcTBUS

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHbIe TMPU3HAKK TIOHSATHH W YCTaHAaBIWMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHSITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXkAeHUs (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeJIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPEJCTABICHUS — XUMHYECKUH 3HAK (CUMBOJT) DJIEMEHTA,
xuMu4deckass (GopMmyna, YypaBHEHHE XHUMHUYECKOM pEakIuu — TpU pEIIeHUd Y4eOHBIX
MO3HABATENIbHBIX W MPAKTUUYECKUX 3aJa4, NPUMEHITh Ha3BaHHbIE MOJEJIbHbIE MPEACTaBICHUS
TSl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMHYECKUX PEAKITH.

2) 0a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAyUYHOI'O MTO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMii;



dbopMynupoBaTh UENM U 3aJadd HCCIENIOBaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO c(hOpMyTUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABMILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOMIOIaTh 32 XOJIOM MPOIECcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKON HCCIeI0BaTeNIbCKOM M MPOEKTHOM JAeSTeTbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKaX HHMopManuud (HAYyYHO-MOMMYJSIpHAs
JauTepaTypa XMMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble Imocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOABI IpPU IOHCKE M OTOOpe
uHpopMannu, HeOOXOAMMOM IS BBITTOJIHEHHS YI€OHBIX 3a1a4d ONpPeaeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbl, PUCYHKH H JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, (OpMyIbl, aOOpeBUATYphl, HOMEHKIIATYPY; MCIOJIB30BaTh 3HAKOBO-CHMBOJIMYECKUE
CpEeJICTBA HArJISAHOCTH.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe YUeOHbI€ el cTBHA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOIl TEMbI B X0/1€ JUAJIOTa U/UIH JUCKYCCUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BHIIOJTHEHUS
NpeI0’KEHHOH 3a/1a4H;

BBICTYNaTh C MpPE3EHTAlMeld pPe3ylbTaTOB IO3HABATEJIbHOW AEATENbHOCTH, MOJy4YEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro MpoekTa, u (hopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMS IMO3ULMIA B X0/1€ 00CYXI€HUS U 00MEHa MHEHHSIMU.
PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBISATH CBOK IO3HABATEJbHYIO JESTENBbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pEIIeHUs C y4ETOM MOMyUYEHHUsI HOBBIX 3HAHUU O
BEIIECTBaX M XMMHUYECKHX DPEAKIIMIX; OCYIIECTBISATh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOrPaMMBbI IO XMUMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeHEro OO0IIero oOpa30oBaHUs BKIIOYAIOT CHeruduuecKkue s y4eOHOro mpeaMera
«XUMUS» HayyHbIe 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U



peoOpa3oBaHUIO0 3HAHUM, BUJIbI IEATEIHHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHWA B Pa3jMYHBIX YYEOHBIX CHUTYallUsSX, & TAaKKe B PEATbHBIX JKHU3HCHHBIX CHUTYAIUsX,
CBSI3aHHBIX C XuUMHEH. B mporpamme mno XuMuM TpeIMETHBIE PE3YyJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

IIpeaMeTHbIe pe3ybTaThl 0CBOCHUS Kypca «Oprannyeckasi XUMHD 0TPAXKaIOT:

c(OPMUPOBAHHOCTh TMPEICTABICHHUIA: O MECTe W 3HAYCHUUM OPTaHMYECKOH XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJH B 00EeCIeUeHUH YCTONYMBOIO pPa3BUTHsI YEJIOBEUECTBA B
pelieHrur MpoOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OOCCIICUCHUU
paIoOHATBHOTO TIPUPOJIONIONH30BAHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS M OOIICH KYyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSATUS — XWMHUYECKHI JJIEMEHT, aToM, SIIPO W DJEKTpOHHas 00oJjiouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allvs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAsg Macca, MOJIAPHBIH O00BEM, YIJIEPOAHBIA CKEJeT,
GyHKIIMOHATBHAS TPYIIa, pajuKal, CTPYKTypHbIE (Gopmyssl (pa3BEpHYTHIC, COKpAIICHHEIE,
CKEJICTHbBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOA- U a30TCOAEpKAIUE
OpraHWYECKUE COCJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHMsS U TPEBpaAllCHHs] SHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEKAllUe B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKHMX SIBIIGHUM, TPEJACTABICHUS O MeEXaHUu3Max
XUMUYECKUX PEaKUWid, TEPMOJMHAMHUUYECKMX W KHUHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoOJEKyJlaxX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTanTsl | u Il poxa); dakromornyeckue CBeACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM UCTIOIb30BAHUH BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON [eATEeNbHOCTH YENOBEeKa, OOIIMX HAYYHBIX MPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MIPUMEpE MPOU3BOACTBA METAaHOIA, TePepadOTKH HEPTH);

c(hOopMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHITHH, YCTAHABIMBATh
WX B3aHMOCBSI3b, UCTIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COETMHEHUIA;

c(hOpMUPOBAHHOCTh YMEHHUMN: UCIOIB30BaTh XMMHUYECKYI0 CHMBOIUKY JI COCTABIEHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX H CKEJIETHBIX) (opmyn
OpPTaHWYECKHUX BEIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEaKUUid M  pPacKpblBaTb HMX  CYIIHOCTH:
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJICHHS  DJIEKTPOHHOTO
OayaHca JTHX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TIOJHBIX U
COKpaII¢HHBIX HOHHBIX YPAaBHECHHI;

W3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHWYECKUX BEIIECTB MJs WUIIOCTpAaluud UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIIEKHOCTh U3YYEHHBIX OpPraHUUYeCKUX
BEIIIECTB [0 MX COCTaBY M CTPOSHUIO K ONpPeAeNEHHOMY KIJIacCy/TpyIIe COSJMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoanTh TpuBHAJIbHbIE Ha3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENCH OpraHWYecKUX BELIECTB (STWIICH, AaleTHJIEH, TOJIYyoll,
[JIMLEPUH, STUJICHIINKONIb, (eHon, QopManbaerua, amneTaabIeru, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHUCIOTHI, TIUIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUIL, U30TPEH, XJIOPOIIPEH, CTUPOJI U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS OMPEAENATh BHUJ XUMUYECKOM CBS3M B OPraHUYECKHX
coeMHEHUX (KOBaJCHTHAs U MOHHAS CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHS TEOPUH CTPOCHUS OPTaHMYECKHX
BemecTB A. M. bytiepoBa ansi 0ObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTENICH pa3IMUHBIX KJIACCOB OPTraHUYECKHUX BEIECTB:
QIKAHOB, LUKIOAJIKAHOB, aJKEHOB, AJIKAJUCHOB, AJKWHOB, APOMATUYECKHX YTIIEBOJOPOIOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OETIKOB, YIIIeBOAOB (MOHO-, IU- U MOJHCAXAPUIIOB),
WITIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIUi ¢ UCTIOIBb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKHX COCAMHEHHMH OT KpPAaTHOCTHU M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro IMnepepadOTKH M MPAKTHUYECKOEe MPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUSI — HAOJNIOJICHUH, W3MEPEHHH, MOJICIIMPOBAHUH, DOKCIIEpUMEHTe (peaJbHOM |
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

CcOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATb OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeTPHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMAaTH3aIHIO, BBISBICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — /ISl H3Y4YEHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUN C TOHATHIMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpEAMETOB i Oojiee OCO3HAHHOTO
MOHWMaHHS CYINIHOCTH MaTepHajJbHOTO €IUHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS TI0
OpPraHUYeCKON XUMHH Il OOBSICHEHHS U TPOTHO3HPOBAHUS SIBICHUH, MMEIOIINX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm u
YPaBHEHHSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYWH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEHIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: TPOTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C TO3HIINI
HKOJIOTHYECKOW O€30MacHOCTH TIOCIEACTBUSI OBITOBOM W TPOM3BOJICTBEHHOH JEATEIBHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOIl BEIIeCTB, HCMOJb30BATH IMOJTYYEHHBbIE 3HAHUS I
HPUHATHS TPAMOTHBIX PEIIeHUH MPOoOIeM B CUTYAIUIX, CBSI3aHHBIX C XUMHEH;



c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUN
AKCIIEPUMEHT (IIOJIyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOJOPOAOB PA3NIMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIUX OPraHUYECKUX BEILECTB,
pellieHne OSKCHEPUMEHTANbHBIX 3a/Jad [0 pPAClO3HABAHWIO OPraHUYECKUX BEIIECTB) C
coOirofeHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BellecTBAaMU U JJaOOPaTOPHBIM
obOopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCIECIOBAHUS, MPEICTABIATh B pa3nu4yHONl (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX JTOCTOBEPHOCTS;

c(OpMUPOBAHHOCTh yMEHHUH: COONIOJaTh TMpaBUia DKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEeHHUA B OBITY M TPYIOBOM JEATEIBHOCTH B II€NIIX COXPAHEHHUS CBOEr0 370pPOBbS,
OKpY>Karolle IPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OINACHOCTh TOKCHUYECKOrO JACHCTBHUS HA KUBBIC OPraHU3MbI OIPEAECIEHHBIX
OpraHMYECKUX BELECTB, TOHUMAs cMbIci nokazarens [IIK;

AHAIM3UPOBATh  1EIECOOOPAa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKUX  BEIIECTB B
MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUST PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalLnIo, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1auen.
11 KUIIACC
IIpeaMeTrHble pe3yabTaThl OCBOCHHsI Kypca «OO0mas M HeopraHuveckass XuUMHSD»
O0TPAasKAIOT:

c(OpMUPOBAHHOCTh MIPEJCTABICHUN: O MaTEPUAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
U T03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAUEHUM XHUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00ECIIEYCHHH YCTOWYUBOTO Pa3BUTHs, B PEUICHUH MPOOJIEM SKOJIOTHYECKOH,
OSHEPreTUYECKOW M TIHMIIEBOM O€30MacHOCTH, B PA3BUTHUH MEIAUIIUHBI, CO3JaHUH HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECIEUCHHH  PAI[MOHAIBHOTO
MPUPOIOTIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEeH KYIbTYphl YETIOBEKA, a TAKIKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10POBBIO M IPUPOTHON Cpesie;

BIIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIIOIATAOIINE TOHATHS

— XMMHUYECKUHN 3JIEMEHT, aTOM, PO aToMa, U30TONBbl, JIEKTPOHHAsl 000JI04YKa aToma, s-, p-, d-
aATOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOpUIU3Alls aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMuecKasi, BOJOPOAHAs), KPUCTALTHNYECKas
pelIE€TKa, XUMHUYECKass peakuusi, pacTBOp, JIEKTPOIUTHI, HEIJEKTPOIUTHI, JICKTPOIUTHUECKAS
JUCCOIMAIMs, CTENEHb TUCCOIMAIMU, BOJAOPOIHBIN MOKAa3aTellb, OKUCIUTENb, BOCCTAHOBUTED,
TEIIOBOM 3(PPEeKT XUMHUYECKOW peakIuh, CKOPOCTh XHWMHUYECKOW pEeakIuu, XHUMHUYECKOe
paBHOBECHE; TEOPHUH M 3aKOHBI (TCOPHUS DJIEKTPOJUTUUYECKOW TUCCOIMAINH, TEPUOTUICCKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpPEBPAILCHHS YHEPTUU NTPU XUMHUECKUX PEAKIIUAIX, 3aKOH TOCTOSHCTBA COCTABA BEIIECTB, 3aKOH
JNEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHHU, MHPOBO33PEHUECKUE
3HAHMS, JISKAIUE B OCHOBE TMOHUMAaHUS MPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI;
COBPEMEHHBIE TPEJCTABICHUSA O CTPOECHHWH BEIIECTBA HA aTOMHOM, MOHHO-MOJEKYJISIPHOM M
HaJIMOJIEKYJIIPHOM  YPOBHSIX; MPEICTaBIEHUS O MEXaHU3MaX XUMHUYECKUX PEeaKIHi,
TEPMOJIMHAMUYECKUX M KHUHETHYECKHUX 3aKOHOMEPHOCTAX HUX IMPOTEKaHUS, O XUMHUYECKOM
PaBHOBECHH, pacTBOpax M JAUCIEPCHBIX cHCTeMax; (haKTOJIOrMYeCKHe CBEJEHHUS O CBOWCTBax,



cocTaBe, MOJYyYeHUH U OEe30MacHOM HCIOIb30BAaHUM BaKHEUIINX HEOPraHMYECKHUX BEIIECTB B
OBITYy W TPAKTHYECKOH NEATEIHHOCTH YEeIOBEKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUIA: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJb30BAaTh COOTBETCTBYIOIIME MOHATUSA NPU ONMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJHKY JUISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUil, CHCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
AJIEMEHTOB B COCJIMHEHUSX, BHUJl XHUMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUHN: KIACCU(PUIMPOBATh HEOPraHMYECKHWE BEeIIecTBa IO HX
COCTaBY, XMMHUYECKHUE PEaKLUU IO Pa3IMYHBIM MpU3HAKAM (YUCIY U COCTaBy pearupyromimx
BCIIECTB, TEIUIOBOMY J3(PQEKTy peakiud, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMCHTOB,
00paTHMOCTH, YYaCTHUIO KaTajlu3aTopa M JIPYTHE); CaMOCTOSTEIBHO BHIOMpATh OCHOBAaHUS M
KPUTEPUU IJIs KIIAaCCU(PUKALUU U3YUYaEMBIX BEIIECTB U XMUMHUUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepPU30BaTh AIEKTPOHHOE CTPOECHUE aTOMOB U HMOHOB
XHMHMYECKHUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoir cucremsr JI.H.
MenpeneeBa, UCMOAb3Ysl MOHATHS «IHEPIrETUYECKUE YPOBHUY, «IHEPrE€TUUYECKUE MOLYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIAEHHOE HHEPreTUUECKHE COCTOSTHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XUMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUH 10 niepuogaM U rpynmam Ilepuoguueckoii cucremst [. . Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMHUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOIATBEPKIATh CYIIECTBOBAHUE TI'CHETHYECKOW CBS3U
MEXK]1y HEOPTAHUYECKUMU BEIIECTBAMU C IIOMOIIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX
peakiui;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeCTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHW; peakiuit
TUAPOJIN3a; PEeaKInii KOMIUIEKCOOOpa3oBaHUs (Ha TpPUMEPE THUIPOKCOKOMILJIEKCOB IIMHKA M
AITIOMHUHMUS);

c(OPMUPOBAHHOCTh yMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuMii ¢ Yy4€TOM HX DJHEPreTUYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMUYECKOW PEaKIIMU B 3aBUCHUMOCTH OT PA3JIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHHs
XUMHYECKOTI0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEaKIINH, JIKAIIHNEe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEepHOW KHUCIOTBhI, aMMHakKa, OOIIWe Hay4Hble MPUHITUITBI



XUMHUYECKHX MPOU3BOJICTB; I€JI€CO00pPa3HOCTh MPUMEHEHHs] HEOPraHMYeCKHX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHe, U3MEpPeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS MPHU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUIS OOBSCHEHHS XHUMHUYCCKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM JIEITEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTAaBICHUSIMA  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUDPA;

c(OpPMUPOBAHHOCTh YMEHUS MIPOBOJIUTH PACUETHI: C UCTIOIH30BAHUEM MOHATHH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTpAI[Us»; MAcchl BellecTBa Ui 00bEMa rasza
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU 00BEMY OAHOTO U3 YUYACTBYIOIIMX B PEAKINU
BEIIICCTB; TEIUIOBOTO 3(deKTa peakinu; 3HAYCHUS BOJIOPOIHOTO TIOKA3aTelsl paCTBOPOB KHUCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCcOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIXO0/Ia TPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOATENBHO IJIAHUPOBATh W MPOBOJAUTH XUMHYECKUI
9KCIIEPUMEHT (TMPOBEACHUE peakluii HOHHOTO 00OMEHa, TOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIbIO UHANKATOPOB,
W3YYCHHUE BIUSHUSA PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIMH, pPeIIeHue
AKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaMm «Metamisl»y u «Hemeramibl») ¢ coOM0EHHEM MPaBUII
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaToOpHBIM 000pyAOBaHHEM, (POpMyYIUPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBAThH UX JJOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHMIA: COOIIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTtopHbIM 000pyaOBaHHEM, OOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOTMUYECKU IIeTIeCO00pa3HOTo
MOBEJCHUsI B OBITY M TPYIOBOM NEIATEIBHOCTH B IEJISIX COXPAHEHHS] CBOETO 3/J0POBBS,
OKpYKalollel MTPUPOJHON Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATH
OMAacHOCTh TOKCHYECKOTO JEHCTBHUSI HA KUBBIE OPraHU3MBbl OINpPEACIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHMUMAs cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalIrio, repepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMH
3aJa4en.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
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Konrposbnbie IIpakTHyeckue
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bu6mmoreka [IOK
2. A
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Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabnbie IIpakruueckue (ungposbie)
NporpamMmmsl Bceero
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue aroma. Ileprnoanueckuil 3aK0H
1.1 Hu fI[)e HoanYecKas CI/II():TelxI/[[a XHMMHYECKHUX 9 bubmorexa HOK
' pHOA hitps://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 1 | bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMHTICCKHE peatiti https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heopranmyeckasi XuMust
bubmunoreka IIOK
2.1 H 1 1
eMeTAILIRT 3 3 hitps://m.edsoo.ru/2dd57£24
bubmmoteka IIOK
2.2 Meraner 23 ! 2 hitps://m.edsoo.ru/2dd57£24
Wroro no pazueny 54
Pasznen 3. Xumus u :XKu3HL
31 Merto/ bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
1 MpeICTaBICHUE O 1 bubmoreia HOK
P https://m.edsoo.ru/3686e6£5
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
2 1}3,:)36p NEHHOE COCTOSHUS ) 1 bubmmorexa LHOK
v ) https://m.edsoo.ru/Oce6fd4c
BanenTHbIle BO3MOXKHOCTH
aToma yriepoja
Xumuaeckas CBsI3b B
OPTaHUYECKUX COCTMHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubmorexa HOK
| 00P hitps://m.eds0o.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
4 OpPraHuvecKuX COeqUHEHNI A 1 bubmmorera [TOK
P ’ https://m.edsoo.ru/9e595¢b8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. | bubmuorexa [IOK
DneKkTpoHHbIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX
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COEeIUHEHUN

IIpencrapienue o
KJIacCU(UKALIUU U

bu6mmoreka [JOK

6 crcTeMatirccKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB
7 Knaccudukanus peakiuii B bubnunoreka [JOK
OPraHU4EeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
g Cuctemaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSAI,
obmras popmyia,
HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
? JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
10 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxxnenue ajgkaHosB B
11 npupoe. CriocoOs! mosyueHus bubmmorexa [TOK
https://m.edsoo.ru/259b0asSb
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: o0mas
dbopMyna, HOMEHKIIATypa
2 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOEHUS U XUMUUYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHHUE
. bubnmoreka [JOK
13 Pemienue pacy€THbIX 33724 Ha

https://m.edsoo.ru/bf84d8eb
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OIIPEIETICHUE MOJIEKYIIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB JIEMEHTOB, BXOAAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekynl. CTpyKTypHasi ¥ LIMC-
TpaHC-U30MEPUS ATIKEHOB
®dusnueckue 1 XUMHUYECKUE
15 CBOMCTBa ankeHoB. [IpaBuio bubmorexa HOK
P https://m.edso00.ru/21069ccd
MapkoBHHUKOBA
16 CnocoObI noTy4YeHus u bubnuotexa [JOK
[IPUMEHEHUE aJIKEHOB https://m.edsoo.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teme "llonydyeHue sTuneHa u bubmmorexa [TOK
yi . https://m.edsoo.ru/094 1eed8
M3yYEHHE €r0 CBOWCTB
Pemienne pacu€THbIX 3a/1a4 HA
18 oTIpeIeTICHUE MOJICKYIISIPHOM bubnmnoreka [JOK
(bOopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AnKanueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE,
bubmuorexa [JOK
19 KYMYJINDOBAaHHBIE.

Oco0EeHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://m.edso0o.ru/04298c0a
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20 XUMHUYECKHe CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX INEHOB https://m.edsoo.ru/e561253d

)1 CriocoOsbI MoTy4eHus u bubnuoreka [JOK
[IPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya 3JIEKTPOHHOE U bubmorexa HOK

pa, P https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MYECKHE CBOMCTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB bubmmorexa [IOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI nostyueHust u bubnuorexa [JOK

25
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHUIO XUMUYECKOMN buomorexa HOK
P https://m.edsoo.ru/5db8e526
peakiuu

7 CucremaTu3anus u 00o0IIeHNe
3HAHUU 1O TEME
ApEHBI: TOMOJIOTHYECKUH Psi,
oOmas popmyina,

)3 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyO0J1a,
ux (pusmveckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44al aed
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30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakLMy PUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0eHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Penrenue pacu€THbIX 3a7a4 Ha
OTIpeICIICHUE MOJICKYJIIPHOMN
(GopMyITBI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyyeHust u
IpUMEHEHHE apeHOB

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMU
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKLIHMN.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KamMeHnHblit yroib U nIpoIyKThI
ero nepepaboTKu

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

38

Hedt1b 1 ciocobs! e€
nepepabotku. [lpumenenune
IPOAYKTOB NEpepabOTKU HEPTH

bu6mmorekxa [IOK
https://m.edsoo.ru/21f9de78

39

FeHeTH‘IeCKaSI CBA3b Me>1<21y
Pa3TUYHBIMU KJIaCCaMU
YIJICBOIOPOIOB
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l'anorenonponsBoHbIE
YIJIE€BOIOPOIOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKLIUY 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoreta
JleWicTBue 11e04uei Ha
rajoreHIpOU3BOAHbIE.
41 B3aunmonelictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUU MO0 pa3jiel bubmotexa [IOK
’ Pasiey https://m.eds00.ru/20e89£22
YTIeBo0poasl
43 KonTtponpHast pabora o Teme bubnuorexa [IOK
"YrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKHH P,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge I/Iﬂp bubmotera [JOK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBa
XUMHYECKHE CBOUCTBA
45 [IPENEIbHBIX OQHOATOMHBIX Bubmiorexa LIOK
pedt a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI nostyueHust u
46 OpUMEHEHNE OJHOATOMHBIX Bubmiorexa LIOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [IpocTeie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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0CO0EHHOCTH (PU3UUECKUX U
XMUMHYECKUX CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

bu6mmoreka [JOK

48
¢du3nvecKkrne 1 XUMHYECKHUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI Moy4eHus u

49 MIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOEHUE MOJIEKYJIBI,
. bubmuorexa [JOK
50 (bu3HYEeCKre CBOMCTBA.
https://m.edsoo.ru/2ce726f8
TokcudHOCTH PeHomna
bubmuorexa [JOK
51 XUMHUYECKUE CBOWCTBA (PEHOIIA
¢ https://m.edsoo.ru/037ca5f9

57 CriocoObI nostyueHust u bubnuorexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnorexa [JOK
3azna4 no teme "CrnupTsl U https://m.edsoo.ru/fdOced09
denonsr"

54 Cucremarusanus 1 00001eHne bubmuoreka [JOK
3HAHUU 1O TeEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOMN TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepHs U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

bubmuoreka [JOK

56 (dU3UYECKHEe CBONCTBA; pEaKIINU
https://m.edsoo.ru/c887425c
MPUCOCAMHEHUS
Peakuuu oxucienus u
bubmuoreka [JOK
57 KauEeCTBEHHbIE PEAKIINU
https://m.edsoo.ru/a393baa9
aJbJACTUJIOB U KETOHOB
53 Crioco6b! nostyueHust bubnuoreka [IOK
AIbACTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepust 1 HOMEHKIAaTypa
bu6mmoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
duznyeckue cBoiicTa
XUMHUYECKUE CBOMCTBA
bu6mmorexa [IOK
61 MPEACIIbHBIX OJJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0OeHHOCTH CBOMCTB
& MYpPaBbUHOMN KUCIIOTHI. bubmuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcoOeHHOCTH CBOUCTB:
HETPEeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 TUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa [TOK

https://m.edsoo.ru/7c065¢9d
KHUCJIOT
CnoxHbie d(HpHI:

66 TOMOJIOTHYECKHH psiJi, oO1as bubnunoreka [JOK
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYecKue 1 XUMHUYECKUe bubmuoreka [JOK
cBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakiuu, Ha ONpeieTIeHue
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHUYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.

69 Peuienne skcniepuMeHTaIBHBIX bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.edsoo.ru/486671fb
KucoThl. ClioxxHbIEe H3PUPHI"

Kupsr: ¢ HUE, PU3NYECKU
70 u XI/II)MquT(I:)I:e Clea’()(fil)C;Ba o bubmorera [JOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HENPEAEAbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KucioT. JKupsl B Ipupo/ie

72 Mpu1a Kak COJIA BBICIINX bubmmorexa [IOK

https://m.edsoo.ru/3¢c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [lousatue o
CUHTETHYECKHUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U

bubmuoreka [JOK

73
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEILECTB

74 Pacuérel no ypaBHEHUsIM
XUMHYECKUX PEaKUi

75 CucremaTtu3zanus u 00001IeHNe bubnunoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIEBOAOB M KJIacCU(pUKaLus bubnnorexa [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: pu3nuecKue
77 CBOMCTBA U HAXOXXJICHUE B bubmmorexa [OK
A https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
73 SHAYCHIC B bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

20 [Tonucaxapuasl: cTtpoeHue bubnuorexa [IOK

MaKpOMOJIeKYJ, (PU3NIECKHE U

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
20 onpeaesieHue JOJIM BbIX0/1a bubnuoreka [JOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 Cucremaru3zanus 1 000011eHNne bubmmorexa [IOK
3HaHUU MO pazzeny https://m.edso00.ru/08d4364c
KonTtponpHast pabora o Teme
84 "Kucnopoacoaepxaniue bubmmorexa [IOK
P P " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTpOCHHE MOJIEKYI, 001Ias
85 (1)(? MyJa H30Meym[ bubmmorexa [TOK
pMyIa, pPH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBA
26 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOEHUE aHWJINHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHWJIMHA
Crioco0bI nostyueHust u
88 npUMEHEeHHe anupaTHIeCKUX Bubnworexa LIOK
P https://m.edsoo.ru/eal 38763
aMHUHOB
29 AMUHOKHUCIOTBI: HOMEHKJIaTypa bubmuorexa [JOK

1 u3oMepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBolicTBa. OTaenbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK

90 OMOJIOrMYECKOE 3HAUCHUC
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TISTITHIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edsoo.ru/429e¢9899
bubmuorexa [JOK
92 XuMudeckue cBOMCTBA OCIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikamue
FEeTEPOLUKITNIYECKUE
93 coenuHeHus. HykinenHoBEIE bubmotexa [JOK
g P K hitps://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosaoruyeckas poiib
[TpakTuueckast pabota No 4.
Pemenne skcnepruMeHTaAIBHBIX
94 284 110 TeMe bu6nmoreka [JOK
e hitps://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiue
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
05 Pemenne skcniepruMeHTATBHBIX bubnmoreka [JOK
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepKaime bubmotera [IOK
P " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHUSI XUMHUHU bubnmoreka [JOK
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BBICOKOMOJIEKYJISPHBIX
COEIUHEHUI U METOABI UX
CHHTE3a —II0JINMEpHU3aIis U

https://m.edsoo.ru/7aa63ebd

MTOJIMKOH ICHCAITUS

08 [Inmactmaccel. YTunuzamnus u | bubmuoreka [JOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242¢0f
DJ1acTOMepbl: HATypalbHbBIN

99 CI/IHTeTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 Bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, | bubnuoreka [IOK
cuHTetnyeckue. [lonumepsr https://m.eds00.ru/5963a601
CIEIUATBFHOTO HA3HAUCHUS
[TpakTuueckast pabota No 6.

101 Pemenne skciepuMeHTalIbHBIX | bub6nuorexa [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIacTMacC ¥ BOJIOKOH"

O06o011eHre U cucTeMaTH3alus

102 U3Y4YEHHOI0 MaTepuala 1o Teme | bubnnorexa [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8
coequuenusa"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsl
| Atom. CocTaB aTOMHBIX SJIED. | bubmuoreka [{OK
Xumuyeckui saeMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | Bbu6mmoteka [JOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIeCKUX | bu6nmorexa LIOK
3JIEMEHTOB (s-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 | bubnnorexa [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(PUTYpAIIU aTOMOB
5 3JIEMEHTOB B OCHOBHOM H 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIMX HOHOB. | bubnnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMUMHUYECKUX
bubnunorexa LIOK
7 anemenToB /1. . MenaeneeBa, CBs3b C 1
M N https://m.edsoo.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
g XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX | bubnmnoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnaM u nepuoaam

https://m.edsoo.ru/f8468927
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Cucremaruzanus u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

"nn

pacTBOpEHHOTO BelecTBa'", "MOJISIpHas
KOHLeHTpauus"

9
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnueckou cBsi3u. MexaHu3MEI
10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOJIEKYIISIpHBIE B3AUMOAECHCTBUS
BaneHTHOCTb U BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C HX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM
12 IIpencraBneHust 0 KOMIIJIEKCHBIX bu6nmorexa LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKkyasipHOro 1
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubmmnoreka HOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOJLIOUIHBIX bubnmorexa OK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHBIE paCTBOPHI: HACKHIIIEHHBIE U
but6mmoreka [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK
pacTBopoB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ ucnosib30BaHuEM
17 MOHSTHH ""MaccoBasi 10715 but6mmorexa [IOK

https://m.edsoo.ru/785e0ab4
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13 Knaccudukanus 1 HOMEHKIATypa Bu6mumotexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [{OK

19
110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no Temam
"Ctpoenue aroma. [lepuoanueckuii

20 3akoH U [lepuoauyeckas cucrema bubnnorexa [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.

Mmoroo0pasue BemniecTs"”
Krnaccudukanusa XuMHUeCKUX peakiun
B HEOPTaHMUYECKOH M OpraHu4ecKon

21 XUMUHU. 3aKOH COXPAHEHUS MACChI bubanoreka [JOK
BELLECTB; 3aKOH COXpPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAIICHUS YHEPTUHU TIPH
XUMHUYECKUX PEAKITUIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKHE bubnnorexa [IOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boeruucnenust no ypaBHeHUSIM

. bubmuorexa [IOK
23 XMMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB.

Karanus u xatanuzaropsl
25 ['oMOreHHbIe M reTepOreHHbIE peakuu
26 ITpakTuyeckas padora Ne 1 o Teme bubmuotexa [JOK

"BausiHue pa3nu4HbIX (aKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMUYECKOM peakuun"

O6partumbie 1 HEOOpATUMBIE PEAKITUH.

bu6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nuaHbIX GaKTOPOB HA bubmmorexa [IOK
p p " https://m.edsoo.ru/3bf34el7
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIAALISL.
29 CI/IJ‘ILHFI)JG U cia0ble DIEKTPOJIUTEL buGnuorexa [IOK
P ' https://m.edso00.ru/5£766bdf
CreneHp QUCCOLUAIA
Honnoe npoussenenue Boasl. Cpeaa
30 BOJHBIX .’ECTBO :B Bono Ho HBIII)>'I ’ bubnnorexa [IOK
A p POB. BOAOPOA https://m.edsoo.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubnnorexa [IOK
p B p P https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTruyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnnorexa [IOK
P 8 P p https://m.edsoo.ru/2e3daeb0
31EKTPOJIUTOB
OKHUCIUTEIHFHO-BOCCTAHOBUTEIHHBIE
33 eakuu. BaxxHeiime oKUCIUTEIN U bubnmorexa OK
DEAKHIH. hitps://m.eds00.ru/56226060
BOCCTAaHOBUTEIU
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PAaCTBOPOB U PACILIIABOB bubnmnoreka [JOK
BEIICCTB https://m.edsoo.ru/93fb97d2
36 Pemtenue 3amay pa3sInyHbBIX THIIOB bubnnorexa [IOK
Aadp https://m.edsoo.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [{OK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o teme bubnuoreka [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
[leproanyueckoit cucTeMe XUMHUECKUX

40 snemenToB JI. . MengeneeBa u Bubmiorexa OK

T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIIOTponus HEMETaIOB (Ha puUMepe
41 KHCJIOpOJia, cepbl, hocdopa u bubmorexa HOK
pOAa, CEpBL, P https://m.edsoo.ru/ef92¢91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMUYECKHE cBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
l"asiorensl: HAX0XIEHNUE B IPUPOJIE,

43 CHOCOObI OTyUYeHUs], PU3NYECKUE U bubmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I'anorenoBonoponsl. Baxkueiimue
44 KHCIIOPOJICO/IEPKAILUE COCTMHEHUS bubmmorexa LIOK
PO P a1 https://m.edsoo.ru/6b3255e6
raJIOTeHOB
JlabopaTopHblie 1 IPOMBIIIIICHHBIE

45 CHIOCOOBI TTOTYYEHHS TAIOTCHOB. bubnmnoreka [JOK
IIpuMeHeHue rajgoreHoB U ux https://m.edsoo.ru/6971aca4
COEIMHEHU I
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IppuMeHeHune KuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKcHabl ¥ IEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemenue 3ama4 pa3IMyHbIX TUIIOB bubmorexa [IOK
AFLP https://m.eds00.ru/2b6d8bdb
Cepa: Hax0XKICHHE B IPUPOJIC,
50 CH(I))CO6LI MOJTy4YCHUS (;I/ISII)/IIICCKI/IG u bubmorexa [IOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbOUIbI
POBOZIOPOL, CY b (puA https://m.edsoo.ru/7¢875999
Kucnopoacoaepxkaime coeTuHSHUS
52 cephl gco6eHHF:)CTI/I CBOMCTB CEpHOU bubmmorera [OK
ppl: p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubnmorexa OK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: Hax0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOTyYeHus, Pu3nyecKne u bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUBI
Kucnopoacoaepxkamue coeTuHCHUS

55 azora F())co6eHII{)OCTI/I CBOMCTB a30THOM bubmmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta U €ro COeIMHEHUM. bubmuotexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edsoo.ru/129f5059
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docdop: HaAXOKAECHUE B IPUPO/IE,
CIocoOBI MoJTydeHus, Pu3ndeckue u

bubnunoreka LIOK

57
XUMHYecKue cBorictBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Conn bubmorexa [IOK

p )_:[, prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coenuneHuil. @ochopHbie yIoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas paborta Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHEHU"
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 aJJIOTPONHbIE MOAU(DUKALINY; bubmmnoreka HOK
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f%
MIpUMEHEHNE
Oxcup yriepoaa(ll), oxcu

62 ne J:)y;(l\l;) . (OJ'I)BHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [TOK
YIIEpOR 24 https://m.edsoo.ru/dba58adf
conu

63 Pemenuve 3amay pa3nuvHBIX TUIIOB brbmorexa OK

A&P https://m.eds00.ru/6029b609
KpemHunii: HaxoXaeHNE B IIPUPOE,
64 015000651 noJI elfm (bmnzecl:)m}lle u Bubmmorexa [IOK
YHCHIT, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcua kpemausi(IV), kpemanesas bubnmnoreka [JOK
KHMCJIO0Ta, CHIIAKATHI https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeauHeHnil. CTEKI0, €ro moJrydeHue,

https://m.edsoo.ru/5823cefb
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BUBI CTCKJIA

67 Pemrenue 3agad pa3iidHbIX TUIIOB Bubmaorexa ITOK
A&LP hitps://m.eds0o.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuoreka [JOK
o treMe "Hemeraiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamisr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6mmoteka [JOK
paboThI, KOPPEKITUS OMNOOK https://m.edsoo.ru/2b7e¢9510
IlonoxeHue MeTanioB B
[Teproaudeckoii cucTeMe XMMHUYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS Bubmiorexa HOK
' P https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
OO6mume puznueckre CBOMCTBA
72 MeTau1oB. IIpuMeHeHne MeTaIOB B Bubmiorexa LIOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnmnoreka [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemtenue 3agad pa3IUdHBIX TUIIOB Bubmorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI P HAIPSOKEHUH
75 MeTaJIJII)OB Oo6mue cnopco6bl H(I))n €HUS bubnmorexa LOK
' B yi https://m.edsoo.ru/94eb377a
METAIUIOB
O6mras xapakteprucTuka MmeTauioB [A-
76 rpynumsl [lepruogudyeckoit cucTemsl bu6muoreka [IOK

XUMUYECKUX IeMEeHTOB. Hatpuii u
KaJIMii: moiydeHue, pusnieckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IIPOCTBIX BECIICCTB U UX COCI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka MmetamioB I1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruui u

bubnunoreka LIOK

77 .
KaJIBIIUI: TIOMy4YeHue, GU3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

73 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/c74bfac9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuoreka [IOK
XMMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso00.ru/0e79b266
AMdoTepHbIE CBOWCTBA OKCHIA U

20 TUAPOKCH/IAa aJIFOMUHUS, bubmnoreka IIOK
THAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenne 3aia4 pasnuyHbIX THIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 SKCIIEPUMEHTAJIBHBIX 3a71ad 10 TEME bubmorexa LHOK
" P " https://m.edsoo.ru/27a4af43

MeTtasipl TJIaBHBIX TTOATPYTII

OO01mas xapakTepucTUKa METaIOB

23 no6ouHbIX noarpymnn (b-rpymm) Bbubmuorexa [IOK
[Tepuoanueckoit CUCTEMbI XUMHUYECKUX https://m.edso00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMUMUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, UX bubmmorexa TIOK

p ’ https://m.edsoo.ru/991 1bef3

MIPUMEHEHHE

85 Baxuerie coeMHEHUs Maprasiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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IlepmaHranar xanus, ero
OKHCJINTEJIbHBIE CBOWCTBA

https://m.edso00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenunennii. [lonydyenue bubnmorexa HOK
’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
dusnyeckre 1 XUMHYECKHE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, UX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHECHUH, UX bubnunoreka LIOK
MpUMEHEHHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
IIUHKA
[IpakTuueckas paborta Ne 8. Pemenue
bubmnoreka IIOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sIMuHBIX THIIOB bubmmorexa OK
AaTp https://m.edso0o.ru/ag8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 U3YUYEHHOT'0 MaTepuaja 1o TeEMe bubnmorexa OK
" yi " p https://m.edsoo.ru/e91fe975
Mertanisl
0 KonTponbhas pabota no teme bubmuorexa [IOK
"MeTtayier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON Bbubmuorexa [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
o4 YCTOWYUBOIO pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [IOK

ITonsatue o HAayYYHBIX MCTOOAX
HnCcCiaca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/039d69c8
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Hayunbie npuHIKITBI OpraHU3aluu
XUMHUYECKOTO ITPOU3BO/ICTBA. bubnmoreka [JOK
95 1
[TpombIIeHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHYECKOE 3arps3HEHUE
96 OK aroliel cpeabl U ero 1 bubmorexa [IOK
Py Katori pel https://m.edsoo.ru/9f11bf51
MOCJIEACTBUSI
97 XUMUA U 300POBBE YEIOBEKA. | bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xwumusa iy, Poas xumMuu B | bubnunoreka LIOK
o0ecrieueHny NUIIEBON O€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napproMepHbie | bubmmoreka [JOK
cpenctBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTENILHBIE Y KOHCT HOHHBIE 1 bubmmorexa [IOK
p pyKH https://m.edsoo.ru/61e69003
MaTepHuabl
XUMUS B CEIIBCKOM XO3SHCTBE.
101 Opranndeckne 1 MUHEpAJIbHBIE 1 bubmmorera [IOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUI | but6mmorekxa [IOK
10 TEME https://m.edsoo.ru/db979c¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; mon
penakiueii Jlynuna B.B., O0mecTBO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axunonepnoe o6mectBo «M3narenbcrBo «lIpocsenienue

Xumus. YrioyoneHusiii ypoBeHsb. 10 kinace. Y4eOHUK € 3JEKTPOHHBIM MPUIIOKEHUEM
(aBTopbl Epemun B.B.,Ky3pmenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlyaun B.B.)

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna, A.
A. [Ipo3nosa, B. B. Jlyauna «Xumus. YrayOneHHsid ypoBeHsb. 11 kmace» (aBTopsl B. B.
Epemun, B. 1. Maxonuna, O. 0. Cumonosa, U. B. Epemuna, A. A. [Ipo3nos, 2. 1O.
Kepumos

Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna,
A. A. lpoznosa, B. B. Jlynuna «Xumus. Yriryonennsiid ypoenb. 10 kiace» (aBtopst B. B.
Epemun, B. 1. Maxonuna, O. 0. Cumonosa, 1. B. Epemuna, A. A. [Ipo3nos, 2. 1O.
Kepumos

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://chem-ege.sdamgia.ru/ Pemy EI'D xumus

2. www.fipi.ru/@enepanabHblil HHCTUTYT E1arOrMueCKUX N3MEpEeHUit
3.https://resh.edu.ru/subject/29/11/ Poccuiickast 31€KTpOHHAS IIKOJIA
4. https://www.yaklass.ru/p/himijasIKnacc

5.bubnuoteka [{OK
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