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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAaHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokeHH «Ctparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHUIIU
koHuentyanbHbeie TosiokeHuss GI'OC COO o B3auM00OyCIOBIEHHOCTH IICJIEH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JTAlloM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHusA. OTH IEHHOCTH KAacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelloBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TPUPOAHOM cpene. Peanusyercss xumudeckoe oOpa3oBaHUE
oOyy4arommxcsi Ha YpOBHE CPEIHETO OO0IIEero 0Opa3oBaHUs CPEJCTBAMU YUEOHOTO
npeaMera «XUMHS», COJIEpKAHME M TIOCTPOCHHE KOTOPOro OIPENETICHbl B
mporpaMme MO0 XHMHUHM C YYETOM crHenupuKd HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlKX IeNed W TMPUHIMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopazoBanms B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAET OCOOYIO0 POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3JIaHHE IEJIOCTHOTO MPEJICTABICHUS 00 OKpY’)KaloleM MUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOopoe (hopMUpyeTCSs B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBUEM YCIEHUIHOTO
Tpylla W KM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMW HAamnpaBlieHA Ha pEIICHUE
I00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOAOJDKCHUSA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu ~ npeamMeTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWW MO HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUUW U3 OONIeH XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUM NIPU HU3YyUYEHUH
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKkass XUMHs» cPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaja Hu 00yCIOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XHWMHUU BeEIIECTBa
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpEeACTaBlIeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUMHEHUN. B Kypce OpraHM4eckOod XUMHUHU [OJIyYarOT pPa3BUTHE
copMuUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIBHBIC
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lonq HOBBIM yrioM 3peHHss B TpeaMeTre «XuUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKU Marepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBax U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» O00yYaronuMcs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHusd JomnoyiHsgeTrcs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEIBHON W MPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHMsSI K IIpOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIICHUS WHTEIUIEKTYAbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1eiaom cojepskanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHSL ~ M3YYEHHs] OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0O0yYaromIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHUS
¢unocopckux uieH, TaKuX Kak: MaTepHaJbHOE €IWHCTBO HEOPTaHUYECKOro U
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb IPUPOAHBIX SBICHUN IIyTEM J3KCIEPUMEHTA M
pelieHusi MpPOTHBOPEYUN MEXIYy HOBBIMH (akTaMu U TEOPETUYECKHUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PELIEHUU 3KOJOTHMUECKUX Ipodiem, a
TakkKe MpoleM cOepekeHUsl FHEPTETUUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATbIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX 0a30BO€ 3HAUCHUE MJIs
pPa3IMYHBIX BHUJOB JIESITEIBHOCTU: pEIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku MHGOPMALIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS ONBbITA MPAKTUYECKOM
U HCCIEN0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke npenojaBaHHs XMMHM KakK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPU ONPEACICHUN
COZIEpKATENIbHOM XapaKTepUCTUKUA LEJed H3YyYEeHUS NIPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO HAaHHOM TOYKE 3pPEHUs TJIABHBIMHM LEISIMH H3Y4YEHHs IpEeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEHIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIYeBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHE U IIOHMMAaHWE CYLIHOCTH JOCTYIIHBIX
0000111eHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
WX PA3BUTHUS U CTAHOBIICHHS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHYECKHX pEakuui, HEOOXOMUMBIX UIsI TPUOOpETEHUS
YMEHHMU OpPUEHTHPOBATBHCA B MHPE BEIIECTB U XUMUYECKUX SBJICHUU,
UMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e30macHOro O0paIeHus ¢ BEIECTBAMH.

Hapsany ¢ atumMm, copepkareibHas XapakTepUCTUKA LIEJIEH U 3aa4 U3Y4YCHHUs
IpeaMeTa B IporpaMMe 1o XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeaHero obmiero odpazosanus. CerojaHs B
OpernoJaBaHUM XUMUU B OoJblIeld  cTeneHH OTHAéTCcs  MPEeANoYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
HOJITOTOBKY BBIITYCKHUKa 00111€00pa30BaTeNIbHON OpraHM3aliy, BJIaJCIOIIEro He
HaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH HU
YMEHMSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U NPUMEHEHUS UX B PEAJbHON >KU3HU
JUISL PEILIEHUS ITPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM NOpU U3y4YEeHMHM Ipeamera «XHUMHUS» JOMUHHPYIOILEE
3Ha4YeHHE NMPUOOPETAIOT TAKKUE LU U 33J]a4H, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSAM JIMHAMUYHO Pa3BUBAIOILLIETOCS MHUPA,
(GOopMHpOBaHHE  HHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMMU U UX
IIPUMEHEHUEM;

dopMupoBaHue y OOyyarOUIMXCS KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [UIsl Pa3IUYHbIX BUIOB
JeSITeIbHOCTH: PELIeHUs Mpo0ieM, TOoUCKa, aHalu3a U 00paboTKku MH(pOpMAIH,
HEOOXOJMMBIX JJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BA)XHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe Ui OLEHKU C IO3ULUU
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSIMH, HCITOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUHA XMMUIECKOTO COICP KaHMS;

dbopMHUpOBaHNE U PA3BUTHE Y 00YUAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOJIOTIONE30BAHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETCHHs OIbITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyeObHOoM maHe cpemHero oOmero oOpa3oBaHUA MpeAMET «XHUMUS
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHON 001acTh «EcTecTBeHHO-HAyUYHBIC
PEAMETHD».

OO1ee urcIo 4acoB, OTBEAEHHBIX /IS M3YUCHHSI XUMUH, HAa 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefenro), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpenmeTr OpraHMyecKkod XUMHUU: €€ BO3HMKHOBEHHUE, PA3BUTHE W 3HAYEHHWE B IIOJYYEHUU HOBBIX BELIECTB H
MaTepuasioB. Teopusi CTpoeHUs opraHudeckux coenrHeHuii A. M. bytiepoBa, e€ ocHOBHbIE MooxkeHusl. CTPYKTYpHBIE
(GopMyJibl OpraHM4eckux BewecTB. ['omonorusi, u3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o0 KiIacCU(pUKALMK OpraHUYecKUX BenlecTB. HoOMEHknarypa OpraHMYecKHX COEIMHEHHM
(cucremaTnueckasi) U TPUBHAJIbHBIE HA3BAHMS BaXKHEHIIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BELECTB.

OKCIepUMEHTANIbHBIE METOAbl M3YYEHHs BEIIECTB U UX MPEBpALICHHUI: O3HAKOMJIEHUE C 00pa3laMu OpraHUYECKUX
BEIIECTB U MaTepHajlaMd Ha MX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOJIIOJIEHUE U ONHCAaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPHU HArpeBaHuM (IUIaBlieHUE, OOyIJIMBaHHUE U
rOpeHue).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, N'OMOJIOTMYECKMH psAA. MeTaH M 3TaH — IPOCTEWIINE MPEICTABUTENN AJIKaHOB:
¢u3nuecKkue M XUMUYECKHE CBOICTBa (peakuuy 3aMEUICHUSI U TOPEHMs), HaXOXJACHHE B MPUPOJIE, IMOIy4YEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH Psifl. DTUJIEH U MPOINUJIEH — MPOCTEUIINE MPEACTABUTENN AJIKEHOB:
¢u3nueckue M XHUMHYECKHE CBOWCTBA (pE€akUuu TUIAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUIpaTAllMM, OKHUCIEHUS H
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u wmetwnOyrtaauen-1,3: cTpoeHHe, BaKHEHIIME XUMUYECKHE CBOWCTBA (peakius
noyiuMmepusaiun). [lonyueHne CHHTETHYECKOTO KaydyKa U pe3UHBI.



AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, FOMOJIOTMYECKUH psii. ALETUIEH — MNPOCTEHIIMHA NpeACcTaBUTENb
aJIKWHOB: COCTaB, CTpPOEHHE, (U3MUECKHe M XMMHUYECKHE CBOWCTBA (pEakiud THAPUPOBAHUS, TaJIOTCHUPOBAHMS,
TUIpaTaluuy, TOPEHMs), IOIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3MUECKHME M XUMHYECKHE CBOMCTBA (peaklMyd TaJOreHUPOBAHUS U
HUTPOBAHMS), MOJTYYEHUE U NPUMEHEHHUE. 10.1yon. cocmas, cmpoeHue, usuyeckue u Xumuyeckue ceotucmea (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOAyueHue u npumeHenue. TOKCHUHOCTh apeHOB. ['eHeTHueckass CBSI3b MEXKIY
YIJIEBOJOPOAAMH, IPUHAUIEKAIIMMU K PAa3JIMYHBIM KJIaCCaM.

[IpupogHbie HWCTOYHWUKH YIIIEBOMOPOAOB. llpwpomnslii ra3 um momyTHble HedTsHble Ta3el. Hedts u €
npoucxoxaenue. CrocoObl mnepepaboTkn HedTHU: TEeperoHka, KPEeKUHr (TePMUYECKHUM, KaTaTUTUYECKU), MHUPOJIN3.
[TponykThl mepepabOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH M B ObITy. KaMeHHBIH yrojb U MPOAYKTHI €TO0
nepepadoTKu.

OKCIepUMEHTAbHBIE METOJbI M3YYEHHUs BEIIECTB M MX MPEBPAIlCHUN: O3HAKOMIICHHE ¢ O0pa3laMH IIacTMacc,
KaydyyKoB M  pe3uHbl, Kkoulekiun «Heptb» u  «Yroap», MOJIEIMPOBAHHUE MOJIEKYJ YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, IPOBEJICHNE IPAKTUYECKON PaOOThI: MOTYyUYEHHE ATUICHA U U3YUYEHUE €r0 CBONCTB.

PacuétHrle 3aaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakIuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIU
IPOAYKTa PEaKyu 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaimue opranuyeckue CoeJUHEHU

[IpenenbHbIe OAHOATOMHBIE CUPTHI. MEeTaHOMI U 3TaHOJ: CTpOeHUE, (PU3NUECKUEe U XUMUYECKUE CBOMCTBA (peaKIiu
C aKTHBHBIMH METAJUIAMH, TaJOr€HOBOJOPOJAaMH, IOPEHHUE), NpUMEHEHuEe. BoaoponHble CBA3M MEXIYy MOJIEKYJIaMU
CIupTOB. JIeMCTBUE METAaHOJIA U HTAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHOUPTBL. OTWIEHIJMKOIb M TIHMIEPUH: CTPOCHHE, (U3MUYECKUE M XUMUYECKHE CBOMCTBa
(B3aMMOJEUCTBHE CO IIEJOYHBIMU METaJUIaMH, KayeCTBEHHAs pEAaKUWs Ha MHOTOaTOMHbIE cHUpThI). JleiicTBue Ha
Opra’usM yesoseka. [IpuMenenue rmuuepusa U STUIIEHTTIMKOJIS.

deHoI: CTPOECHUE MOJIEKYJIbI, PU3MYECKHE U XUMUYECKHUE CBOMCTBA. TokcnyHOCTh PeHona. [Ipumenenue gpenona.

Anpaeruapl U kemonvl. QOpMaNbIETHl, aleTAIbICTH/I: CTPOCHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (peakuuu
OKHCJIEHUS] M1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKLINHN ), TIOJyYEHHE U IPUMEHEHNE.



OaHOOCHOBHBIE TpeAe/ibHbIE KapOOHOBbIE KHCIOThl. MypaBbHHAsl U YKCYCHasl KMCJIOTBI: CTPOCHHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS Kilacca KUCIOT, peakuus dTepuduKaiiu), NOJyuyeHHE W MPUMEHEHHUE.
CreapuHOBasi W OJICMHOBAs KHCIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnosxxHble 3(hUpbl KaK TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxubiX 3¢gupoB. XKupsel. 'uaponus xupos.
[Ipumenenue xKupoB. bronornueckas poJib JKUPOB.

VYrineBoabl: cocTaB, KiaccuduKanus YrieBogoB (MOHO-, AW- M ToJMcaxapujibl). ['Joko3a — MpoCTeUInii
MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYNbl, (QHU3UUYECKMe M XUMHYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuiom meau(ll), okucnenue aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIEHUE, OPOKEHUE TIIFOKO3bI),
HaXOXJEHUE B IPUPOJE, IPUMEHeHue, bnonoruyeckas posb. @otocunre3. pykrosa Kak U30Mep TITIOKO3BI.

Kpaxman u uesmironosa kak npupoHbie noauMepsl. CTpoeHHe Kpaxmalia v HEeJUTi0103bl. DU3NUecKue 1 XUMHUYECKHEe
CBOICTBA Kpaxmaia (FMApOJIN3, KAYECTBEHHAS PEAKLIUS C HOA0M).

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEeHMsI BEIIECTB M HMX IPEBPALEHUI: MpoBeAcHUE, HAOIIOACHHE M OIMCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKLUU OJHOATOMHBIX CIUPTOB (OKHCIEHHME 3TaHOJa
okcugoMm wmeau(ll)), MHOroaroMHeIX cnupToB (B3aumojeWcTBHe TiuuepuHa c¢ ruapokcugom wmeau(ll)), ambaeruaos
(oKHCIIeHne aMMHaYHBIM pacTBopoM okcupaa cepedpa(l) m rumpoxcuaom menu(ll), B3aumomelicTBie Kpaxmaia ¢ HOJIOM),
MPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérurle 3a1a4n.

Borunciiennss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJIHBIX BEIIECTB WM MPOyKTOB PEAKIIUN).

A3oTcoaeprkale OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OPraHUYECKHe coeuHeHUs. PU3NUECKUEe U XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT
(Ha mpumepe rnunnHa). buonornyeckoe 3HayeHMEe aMHUHOKUCIOT. [lenTuaeb!.

benku kak npupoiHbIe BEHICOKOMOJIEKYJISIpHBbIE coeiuHeHus. [lepBuyHas, BropuyHas U TPETUYHAS CTPYKTypa OEJKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TMAPOJIU3, J€HATYpallks, KAUeCTBEHHbIEC PEaKMy Ha OEJIKH.

OKCIIEpUMEHTANBHBIE  METOABl M3Y4YEHHs BEHIECTB M HUX MpEBpalleHui: HaOMIOJCHWEe U OMUCaHHUe
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIKs OCTKOB MPU HATPEBAHWH, IIBETHBIC PEAKIIUU OCITKOB.



BbicokoMoJIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJINMEPU3ALNH, CPEIHsAsl MOJIeKyJisipHas macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCAVMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHSL.

OKCepUMEHTAIbHbIE METO/bl U3YUYECHHs BEIECTB M MX MPEBPAILCHUI: 03HAKOMJIEHHWE ¢ oOpa3laMH NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnupeaMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBA3EH MPU HU3YyUYEHUM OpraHudeckod xumuu B 10 Kjacce OCYILECTBIISIETCS 4Yepe3
UCIIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATHH, SBISIFONIUXCS CUCTEMHBIMU JJI OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAyYHbIE TOHSTHS: SIBJIE€HUE, HAY4YHBIM (akT, TUroTe3a, 3aKOH, TEOpHs, aHaju3, CUHTE3,
KJIaccu(puKaius, IepuoInIHOCTh, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusuka: maTepus, FJHEPIrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb, BEIIECTBO, TEJIO0, O0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, PU3NUECKHUE BEJIMUYMHBI U €IMHULIBI UX U3MEPEHHUS.

buosnorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHusMme, (POTOCHHTE3, OMOJOTHYECKH aKTHUBHBIC
BeriecTBa (OENKH, yTraeBOIbl, KUPbI, PEepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE OPO/IbL, TOJIE3HbIE HCKOIIAEMbIE, TOTIUBO, PECYPCHI.

TexHoyorus: MNUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTAHUSA, MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U
KOCMETHUYECKHE MpenapaTbl, MATE€pUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 10 XMMHWHM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOCHMS O0YYalOIIMMKCS MPOTPaMM CPEAHEro OOIIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEeIMETHBIM M MpeaAMeTHbIM). HayuHo-meToauyeckoil OCHOBOW il pa3pabOTKH



IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOTPaMM CPEIHETO OOIIEro 0Opa3oBaHUs SBJISIETCS CUCTEMHO-ACSTEIbHOCTHBIN
MMOIXO/I.

B cooTBEeTCTBHM € CHUCTEMHO-ACATEIBHOCTHBIM IIOJAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3yJIbTATOB OCBOCHUSA
npeaMera « XMMHs» Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHus BbIJICIEHBI CICAYIOIIUE COCTABIISIONINE:

OCO3HAaHHUE OOYYaIOIUMUCS POCCUMCKON TpakAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJU4Yue MOTUBAIIMU K 00yUEHHUIO;

L[€JICHAINPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUN JIMYHOCTU HA OCHOBE KJIFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX
TpaauIiii 6a30BOM HAYKU XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH ACATEILHOCTU II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYITUMU 1IEJIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS SKOJOTHUECKON KYJIbTYPhl U CIIOCOOHOCTU CTABUTH €U U CTPOUTDH KU3HEHHBIC TLJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHsS» JOCTUTAIOTCS B €IWHCTBE y4eOHON M BOCIUTATEIHHOM
JICATEILHOCTH B COOTBETCTBUU C TYMAHUCTHYECKHUMHM, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSAMHU H
ujeagaMyd POCCHUUCKOTO TPaKJIaHCKOro OOIIeCcTBa, MNPUHATHIMH B OOIIECTBE HOpMaMH U MpaBUIaMU I[OBEJICHMUS,
CIIOCOOCTBYIOIITUMH TIPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI 1 HDABCTBEHHOTO CTAHOBIICHUS TUYHOCTH 00YUaIOITHUXCS.

JIngHOCTHBIC PE3ybTAaThl OCBOCHHMS IpeaMeTa « XUMUS» OTpa)xarT c(HOPMHUPOBAHHOCTH ONBITA MTO3HABATEILHON H
MPAKTHYECKOH JACATETLHOCTH 00YUYAIOIIUXCS TI0 peau3alliy MPUHSITHIX B OOIIECTBE ICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOTro BOCIIMTAHMS

OCO3HAHUS 00yYarOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBAKESHUSI K 3aKOHY U ITPaBOMOPSIIKY;

MPEJICTABJIECHUS O COLMAIIBHBIX HOPMaxX M MPaBUIIAX MEXKINYHOCTHBIX OTHOLICHUH B KOJJIEKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUECKOH NEATENIbHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATEJILHBIX 3a]1a4, BBIIIOJHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTUX MPU aHAJIU3€ PA3IMYHBIX
BUJIOB YUEOHOU ESITEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCITUTAHUA:

IIEHHOCTHOI'O OTHOIICHUS K HCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OTEYECTBEHHOW XUMHUHU;



YBOKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO
JOCTUKEHUS HAayKH €CTh pe3yJbTaT JJIMTEIbHBIX HAOMIOJCHUMN, KPOMOTIUBBIX JKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSTHHOTO TPYyJa YYEHBIX U IPAKTUKOB;

WHTEpeca W II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUHM M TIOCIEAYIONIEM aHajiu3e HHPOpMAIMK O TEPeIOBbIX
JIOCTUKEHUAX COBPEMEHHON OTEYECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlWH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSMH, ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE U MTOCTYNKH CBOMX TOBAPHILEH C MTO3UIIMN HPABCTBEHHBIX U ITPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3TUX MOCTYIKOB,;

4) hopMHUpPOBAHUSI KYJIbTYPbI 3/10POBbSI:

NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOto/ieHus1 mpaBuil 0€30MacHOro oOpalieHusi C BEUIeCTBaMU B OBITY, MOBCEJIHEBHOW KHU3HU U B TPYAOBOM
NEeSATENbHOCTH;

MOHUMAHUSI IIEHHOCTU TMPAaBUJ WHIWBUIYAIHHOTO M KOJUIGKTUBHOTO OE€30MaCHOTO IIOBEJEHUS B CHUTYyalUsX,
YIPOXKAKOIIMX 30POBbIO U KU3HU JIIOAEH;

OCO3HAHHUS MOCJICICTBUI U HEPUATHSI BPEIHBIX MPUBBIUCK (YHOTPEOICHHUS aIKOTO0JIs, HAPKOTUKOB, KypEHHS);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEIILCKOM JESATEIBbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOU U JPYTUX BUAAX JEATECIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTHUYECKUX 3a]ay COI[MAIbHON HAIMPABICHHOCTH (B pAMKax CBOETO
KJIacca, IKOJIb);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO Mpodeccuid pa3iudyHOro poja, B TOM YHCIE Ha OCHOBE MPUMEHEHUs
MpPEAMETHBIX 3HaHUI M0 XUMUHU;

YBKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;



TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHJIMBHAYaldbHOW TpaeKTOpUM o0Opa3oBaHus, Oyayuield mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C yUYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKH L[EIECO00Pa3HOro OTHOIICHUS K MPUPOE, KAK UCTOYHHUKY CYILECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMAaHUA TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MPOOJIeM, BIUSHUS SKOHOMUUYECKUX MPOIIECCOB HAa COCTOSHUE
IIPUPOTHON U COUUAIIBHOU CPEJIbI;

OCO3HAHMSI HEOOXOAMMOCTH MCHOJIb30BAHUS JIOCTM)KEHUMI XUMHUHU JUIS PEUIEHUS BOIPOCOB PALMOHAIBHOIO
IPUPOAOIIOIb30BaHNUS;

AKTUBHOI'O HEINPUATUS JEUCTBUM, NMPUHOCIIIMX BPEN OKPYKAIOIIEH IPUPOAHOW Cpele, YMEHMs IPOTHO3HPOBAThH
HEOJIaronpusATHbIE HKOJIOTMYECKUE TTOCIEACTBUA MPEANPUHUMAEMBIX ACHCTBUHN U NPEIOTBPAILATh UX;

HaJIM4YMsl Pa3BUTOTO 3KOJOTMYECKOIO MBILUICHUS, SKOJIOTHYECKON KyJIbTYpBhI, OINbITA AEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJI€HHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEIIBHOW, KOMMYHUKATHBHOW W COLIMAJIBHOW ITPAKTHKE,
CIOCOOHOCTH U YMEHMSI aKTUBHO ITPOTUBOCTOSATH UAE0JIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM
IPAKTUKH;

NOHMMAaHUS CHEHU(PUKA XHMUU KaK HayKH, OCO3HAaHHA €€ poiu B (POPMHUPOBAHUU PALUOHAIBHOTO HAYYHOTO
MBILUIEHHS], CO3/IJaHUU LIEJOCTHOIO MpPEJCTaBICHUS 00 OKpY’KalolleM MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKa, B
NO3HAHUM NIPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIEHUH IIPOOJIEM COXPAHEHUS IPUPOIHOTO PAaBHOBECUS;

yOeXKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU [UJIi COBPEMEHHOM LMBWIM3aLUMU: B €€ TIyMaHUCTHYECKOU
HaIpaBJIEHHOCTH U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KYJbTYpbl, PEIIEHUU TNIOOAIBHBIX MpOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTHUYCCKOM, IHINEBOM M SKOJIOTHYSCKONW O€30IMacHOCTH, B
pPa3BUTUU MEAMLIMHBI, 00ECIIEYEHUH YCJIOBUN YCIEIIHOIO TpyAa U HKOJIOTMYECKHM KOMGPOPTHOM KU3HU KaXKIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHMMAaHHs CYIIHOCTH METOAOB IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHHUS SIBJICHMH OKpY:)KAIOIIEro MUpa U



MPOUCXOMSIMNX B HEM HW3MEHEHWH, YMEHHs JelaTh OOOCHOBAaHHBIEC 3aKIIOUYCHHUS HAa OCHOBE HAyYHBIX (DAKTOB
UMEIOTINUXCS JAHHBIX C IEJIBIO TTOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIH30BAaTh XUMUYECKUE 3HAHUS VISl PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaIUsX;

MHTepeca K O3HAHUIO M UCCIIEI0BATENBCKON AeSITENEHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY TOJyYCHHUIO HOBBIX
3HAHHMH 110 XMMHUHU B COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax mpodeccHoHaIbHOM eI TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa « XUMHUs Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUs
BKJTIOYAIOT:

3HAYMMBbIE IS  (DOPMHUPOBAHHUS MHMPOBO33PEHUS] OOYUYAIOIIMXCS  MEKIUCIHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIIME IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHCHU(PUKY METOJO0B ITO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO, DHEPTHUsl, SBJICHHUE, MPOIECC, CUCTeMa, Hay4dHbIH (akT,
TIPUHITAII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAaHNE, HAOMIOACHUE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCAIbHBbIC ydeOHBbIE IeHCTBUSA (TI03HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), OOECIICUMBAIOIINE
dbopmupoBaHrue PYyHKIIMOHATLHOW IPAMOTHOCTH M COITHATILHON KOMITETCHITUN 00YUYarOIXCS;

CIIOCOOHOCTh OOYYalOIIUXCA MCIOJb30BaTh OCBOCHHBIC MEXKIUCIUIIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHHUS U
YHUBEpCaIbHbIC yUeOHbIC TEWCTBUS B TIO3HABATEILHON M COMATBLHOM MPAaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHWE YHUBEPCATHHBIMH  y4€OHBIMH  TO3HABaTEIbHBIMH,
KOMMYHHUKATHBHBIMU U PETYJIATHBHBIMU JE€HCTBUSMH.

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBbIe JIOrHYeCKHeE e CTBHS:

CaMOCTOATETHLHO (POPMYITUPOBATH U aKTYaJTU3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENCISITh IIENHM JCSITCIbHOCTH, 3a/laBas TapaMeTpbl W KPUTEPUU WX JOCTHIKEHHUS, COOTHOCUTH PE3YJIbTaThI
JEATCIIbHOCTH C IIOCTABJICHHBIMU IETISIMH,



UCIIOJIB30BaTh IMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIICNATh XapaKTEpPHbIE NPU3HAKU
MOHSATUM M YCTAHABJIMBATH UX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOUIUE MOHSATUS JJIi OOBSICHEHUS] OTIEIbHBIX
(GhaKkTOB U ABJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsl KJIACCU(DUKAIIMN BEIECTB U XUMUYECKUX PEaKIIil;

yCTaHaBJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYXACHUS (MHIYKTHUBHBIC, JCAYKTUBHbBIC, MO AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PpACCMATPUBAEMBIX SIBJICHUAX, (DOPMYIUPOBATH BHIBOJIBI U 3aKJIFOUEHUS,

MPUMEHSTH B TIPOIIECCe TTO3HAHUS, UCTIOJIB3YEeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, MPEe0OPa30OBhIBATH
MOJICJIbHBIE TIPEACTABICHUS] — XUMHYECKUN 3HAK (CMMBOJI) 3JIEMEHTa, XUMUYecKas (opMmysa, ypaBHEHHE XMUMHYECKOM
peakluy — MpU pEHIeHUH Y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKHX 3a/1ad, MPUMEHSATh Ha3BaHHbIE MOJEJIbHbIE
MpeACTaBICHUS IJI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEeI0BATEIbCKHE NeiCTBUA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOTI'0 MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUI;

dbopMmynupoBaTh LEAM U 3aJa4d  WCCIEAOBAHMS, HCIOJb30BAaTh  ITIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
chopMyJIMpPOBaHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JJ11 ((OPMUPOBAHUSI TUTIOTE3BI IO MPOBEPKE
MPaBUWIbHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMU  CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS M IPOBEAEHUA  YUYEHHUYECKUX  DKCIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHMsI HaOJI0/IaTh 3a XOJOM MPOIECcca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBaTh O00OOIIEHUS W BBIBOJBl OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB WCCIIEIOBAaHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MPOJIeTaHHON padoTe;

NpUOOpPETaTh OMBIT YUYEHUUYECKON MCCIIENOBATEIbCKOM U MPOEKTHOM NESTeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TMOUCKY METOJOB PEIICHHUS MPaKTHUUECKUX 3ajJlad, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUSL.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATLCA B PA3IUYHBIX HCTOYHUKAX HUHOpManuu (HAyyHO-TIOMYJISIpHAs JUTEepaTypa XUMHUUYECKOTO
coJlep KaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa), aHATU3UpOBaTh MHGOPMAIMIO PA3THYHBIX BHIOB U (opM
MPEACTaBICHUS], KpUTUYECKH OLICHUBATH €€ JOCTOBEPHOCTh M HEIPOTHUBOPEUUBOCTD;



dbopMyIHpPOBATH 3aIIPOCHI U MPUMEHSTh Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpe MHPOopMaIU, HEOOXOAUMOM ISt
BBIIIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOTO TUIA;

MpUOOPETaTh OMBIT MCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA M Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTHUMANIbHYIO (PopMy mpeacTaBieHuss MHGopManuu (CXeMbl, rpaduku, TUarpaMmbl,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAaye€CTBE CPEACTBA NpHU paboOTe C XUMUYECKOHM HH(POpMAaLME: MPUMEHSTH
MEXIpeIMeTHbIC ((PU3HMUEeCKIEe i MATEMAaTHUECKUE) 3HAKA U CUMBOJIBI, (POpMYITbl, aO0OpeBUATypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByageHne yHMBepCcaIbHBIMH KOMMYHHUKATHBHBIMU J1eHCTBHAMM:

3a/1aBaTh BOMNPOCHI MO CYIIECTBY OOCY>KIAa€MOl TeMbl B XOJ€ JMajora W/WIKW JHUCKYCCHM, BBICKA3bIBATh WJIEH,
(OopMyIUpPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C NPE3EHTAUMEN pe3yJbTaTOB I03HABATEIBHOW JEATENBHOCTH, IOJYYEHHBIX CaMOCTOSITEJIBHO WIH
COBMECTHO CO CBEPCTHHMKAMU IPHU BHIIIOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUUYECKON pabOThl MO HCCIEIOBAaHUIO
CBOICTB M3y4aeMbIX BEILECTB, peaju3alui yueOHOro MpoeKkTa U (OpMyIUPOBATHh BBIBOABI M0 pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHMN MyTEM COTTIACOBAHUS MO3UIUH B X0/1€ 00CYK/IeHUsI U OOMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATEIHLHO TUIAHUPOBATH U OCYIIIECTBIIATH CBOIO MTO3HABATEIBHYIO JEATEIBHOCTD, ONpeessia e€ ey 1 3a/1auH,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH MIpPEIaraéMblii aJfOPUTM JEHCTBUI MPH BBITOJHEHUU
y4eOHBbIX U HCCIEAO0BATENbCKUX 3a7ad, BbIOMpaTh Haubosee 3(PPEKTUBHBIA CIOCOO MX pEUICHUs C YYETOM MOTyUECHHS
HOBBIX 3HAHMM O BELIECTBAX U XUMHUYECKUX PEAKLIUSX;

OCYUIECTBISATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC



[IpenmeTHbIE pe3ynbTaThl OCBOCHHS Kypca «Opranuyeckasi XuMush» OTPaXKaroT:

c()OPMHPOBAHHOCTh MPEJCTABIECHUNA O XMMHUYECKON COCTABISIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, POJIU
XUMUU B TO3HAHWM SIBJICHUN TPHUPOJBI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOUMOM I pEHIeHUs] TPAKTUYECKUX 3a]lad U IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE CUCTEMOI XMMUYECKUX 3HAHHUM, KOTOpask BKJIKOYAET: OCHOBOIIOIAraloIINEe MOHATHS (XUMUYECKHI 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aToMa, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XHMHUYECKasi CBS3b,
CcTpykTypHas dhopmyna (pa3BépHyTas U COKpaliéHHas), MOJb, MOJISIPHAS Macca, MOJISIPHBIM O0BEM, YTIEPOIHBIA CKEJIET,
byHKIMOHATBHAS TPYIA, PaauKai, U30MEepUsi, U30MEPbI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJI€BOIOPObI, KUCIOPO U
a30TcoJiepXKalllie COeAUHEHUSI, MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCUHEHNS); TEOPUU U
3aKOHbl (T€OpHUsl CTPOEHMs oOpranuyeckux BeuiectTB A. M. bByTtiepoBa, 3aKOH COXpaHEHHsS MAacCChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIIMEe B OCHOBE ITOHUMAaHUSA
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHHUH, (DaKTOJIOTUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOIYYEHUU H
0€30MacHOM HCIOIb30BAHUN BAKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEIHHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUN BBISBIIATh XapaKTepHbIE MPU3HAKK TOHSATHUM, YCTAaHABJIMBAaTh WX B3aUMOCBS3b,
UCIIOJI30BaTh COOTBETCTBYIOIME TIOHSATHS TIpPU OIHMCAHMM COCTaBa, CTPOEHUS M MPEBpPALIEHUH OPraHHUYECKHUX
COCJIMHCHUI;

chOpPMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XHWMHUYECKYIO CHMBOJIUKY JUISl COCTaBJICHHS MOJICKYJSIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMyJT OpPraHMYECKUX BEIIECTB M YPABHEHHM XHMHUYECKHX PEaKIIH,
W3rOTaBJIMBaTh MOJENHM MOJIEKYJ] OPraHWYECKUX BELIECTB U WILTIOCTPAMM UX XMMHYECKOIO0 M MPOCTPAHCTBEHHOIO
CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUI YCTAHABIMBAThH MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTaBy U
CTPOCHMIO K OMpENEIEHHOMY KIIAcCy/TpyIIie COeIUHEHHH (YTIeBOJOPO/IbI, KUCIOPOI M a30TCOAEPKAIUE COCAMHEHUS,
BBICOKOMOJIEKYJIAPHBIE COCJIMHEHUS), JaBaTh WM Ha3BaHUs 1Mo cucreMmarundeckod Homenkiarype (IUPAC), a Taxxke
NPUBOJIUTHh TPUBHAJIbHBIE HA3BAaHUSI OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMWICH, alleTUIIEH, STUICHIJIUKOb,
rvuepud, ¢GeHon, (opMmanpIerui, aneTalbJeTu], MYypaBbHHAs KHUCIOTa, YKCyCHas KHCIIOTa, OJEHMHOBAs KHCJIOTA,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMall, IeJITI0103a, TIUIMH);



c(OPMHPOBAHHOCTh YMEHUS OMNPEJEIATh BUJbl XUMHUYECKOW CBSI3UM B OPraHMYECKUX COEIUHEHUSX (OJMHApHBIE U
KpaTHBIE);

c(OpPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJI0KEHUSI TEOPUH CTPOCHHUS OopraHrueckux Bemects A. M. Bytieposa s
OOBSICHEHHSI 3aBUCUMOCTHU CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA TUITMYHBIX
IpeICTaBUTENIeH pa3TUYHbBIX KIAaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOIUJICH, alleTujieH, OyTaanen-1,3,
MeTuwi0yTagaueH-1,3, OeH30J, METaHOoJ, 3TaHOJ], STUJICHIJIUKOJb, TIUIEPUH, (PEHOJ, aleTanbIerujl, MypaBbUHAS H
YKCyCHasl KHMCIJIOTBI, TJIFOKO3a, Kpaxmal, LEJUI0J103a, aMUHOYKCYCHAsl KUCJIO0Ta), WLIIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUi C UCIIOIb30BAHUEM CTPYKTYPHBIX (hopmy;

c(pOPMUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh UICTOUHUKH YIJIEBOAOPOJHOTO ChIpbs (HE(Th, IPUPOIHBIN ra3, yrois),
CIOCOOBI UX MEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE NMPOAYKTOB MepepadoOTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHUS MO XMMHYECKUM ypaBHEHHUSAM (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOT0 BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BELIECTB
WIN NIPOJYKTOB pEaKIUN);

c(OpMHPOBAHHOCTh YMEHUM BJIA/IETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIX
B XMMHUHU IIPU M3YYEHHUH BEIIECTB U XUMHUYECKHUX SIBJICHUHN (HAOIIOIEHHE, U3MEPEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS U1 NPUHATUS PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

Cc()OPMUPOBAHHOCTh YMEHUH COONMIOJATh MpaBHJIa I[OJIb30BAHMS XHMHUYECKOM ToOCyaolM U 1ab0paTOpHBIM
00Opy/IOBaHUEM, a TaKXKe IpaBWia OOpaIleHHs C BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKLMSIMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBATH M BBITOJHATH XUMUYECKHM AKCIIEPUMEHT (MPEBpALIEHUSI OPTraHUYECKHUX
BEILECTB [IPY HAIpPEBaHUH, MOJYyUYECHHUE STUIIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMY OPIraHUYECKUX BEIIECTB,
JeHaTypauus OeKOB IIPU HarpeBaHUM, LIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBHUHU C NMpaBUIAMH TEXHUKH O€30IaCHOCTHU
npu oOpalieHMH C BELECTBAMHU M JIA0OPATOPHBIM O0OpPYAOBAHMEM, TPEJCTABIATh PE3yJbTaThl XHUMHYECKOIO
IKCMEpUMEHTa B (opMe 3amucy ypaBHEHHMI COOTBETCTBYIOIIUX pEaKIUid U (POPMYIUPOBATH BHIBOJABI HA OCHOBE STHUX
pE3yIbTaTOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OPMAINIO, TOIy4aeMyl0 H3 Pa3HBIX
UCTOYHHUKOB (CpeacTBa MaccoBOr nHpopManuu, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJII0IaTh MPaBUiIa YKOJOTHYECKU 1IETIeCO00Pa3HOTO MOBEJACHUS B OBITY M TPYJAOBOM
JESTEBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0pPOBbS U OKpYKAlOUIEH TPUPOAHONW Cpeibl, OCO3HABATh OMACHOCTb
BO3/ICHCTBHSI Ha JKUBBIE OPTaHU3MbBI ONPEICIEHHBIX OpPraHMYECKUX BEIIECTB, MOHUMAs cMbIich nokazatens [1JIK, moscHATh
Ha MpUMepax CocoObl YMEHBIICHHS U MTPEIOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa,

Ui OOYyYaromMXCsl C OrPaHUYCHHBIMH BO3MOMKHOCTSIMH 3/0pPOBbS: YMEHUE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SIBJICHUN;

JUTSI CJICTIBIX M CITA00BUIAIINX O0yYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh pelbe(HO-TOUCUHYI0 cucTeMy o00o3Hauenui J1.
Bpaiins s 3anucu XxumMuueckux (Gpopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne i/m Kourpoabnsie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsbl
Pasnea 1. Teopernueckue 0CHOBbI OPraHN4YeCKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX COCANHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Paznen 2. YriaeBonopoabt
2.1 [IpenenbHBIC YTIIEBOIOPOIABI — ATKAHBI 2
59 HenpenenbHble yriieBoJOPOIbI: AJIKEHBI, 5 1

AJIKaAUCHBI, aJIKNHBI




2.3 ApomMaTHYEeCKHE yTIEBOI0OPOIBI 2

24 [IpupoIHBIE HICTOYHUKH YIJIEBOIOPOJIOB U
' ux nepepaboTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:kamue opranndeckue coeJMHeHHUst
3.1 Cnuptsl. ®enon 3

Anpaerunpl. KapOOHOBBIE KUCTOTHI.

3.2 7
CrnoxHble 3¢upbl

3.3 YrneBoasl 3
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kaime opraHudeckue coeIMHeHus1

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro o pasnery 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoka Bcero Koutpoabueie  Ipakrueckue ﬂ:{yqennﬂ 26[()1;I;OB3T6JIBHBIQ
padoThI padoThI pecypes:

IIpeamer opraHn4eckon XUMHH, €€ 1

BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHE 04.09.2023

Teopust cTpoeHUsT OPraHUuYECKUX

coenurenuit A. M. bytneposa, € 1 11.09.2023

OCHOBHBIC MTOJIOKCHHUS

[IpencraBienue o Kraccuuxaum

opraHmyeckux Bemiects. HomeHnkmarypa 1

(cucremaTnueckasi) U TpUBHAIIbHbBIC 18.09.2023

HA3BaHUS OPTaHUYECKHUX BEIICCTB

AJKaHBI: COCTaB M CTPOCHUE, 1

TOMOJIOTHYECKHH PsIJT 25.09.2023

Meran u 3TaH — npocTeuIme 1

MIPEACTABUTENH AJTKAHOB 02.10.2023

AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 09.10.2023

DTUJIEH U IPONWIEH — MpOCTeHIne 1

MPEJICTABUTENN ATKEHOB 16.10.2023

[TpakTrueckas padorta Ne 1. «Ilonyuyenue

. 1 1
ATUJICHA U U3yYEHHE €T0 CBOWCTBY 23.10.2023
Ankanuensl. byraauen-1,3 u 1

MeTmioytaauen-1,3. [Tomyuenue 13.11.2023



CUHTCTUYCCKOI'O KaydyKa U pC3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKHUH Psifl. AUECTUIIEH —
) ITHCCIHH PAL: A 20.11.2023
MPOCTEHIINN TPEICTaBUTENb aJIKUHOB
11 Beluncienus no ypaBHEHHUIO XUMHYECKOU
peakuuu 27.11.2023
12 Apenbl: 6eH301 ¥ TOyoll. TOKCUYHOCTh
apeHOB 04.12.2023
['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
13
MIPUHAYICKANINX K PA3IMYHBIM KJIaccaM 11.12.2023
[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
14 MPUPOJIHBIN T'a3 W TOMyTHBIC HE(DTSIHBIC
pPrpoX yTHbIe He 18.12.2023
raspl, HeQ)Th U MPOJIYKTHI €€ nepepaboTKu
[TpupoaHbIE HICTOYHUKH YTIIEBOJIOPOIOB:
15 MPUPOJIHBIN T'a3 U OMyTHBIC HE(PTSIHbBIC
PrpoX YTibie e 25.12.2023
rasbl, He)Th M IPOAYKTHI €€ nepepaboTKu
16 KonTponbhas pabota no pazaeny
«YTIeBOAOPOAbI» 15.01.2024
[TpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
METaHOJI M 3TaHoJ. BostopoHas cBs3b 22.01.2024
18 MHOTr0oaToMHBIC CIUPTHI: STUICHTIIHKOIb U
TJIUIEPUH 29.01.2024
@deHo: CTpOoeHUE MOJIEKYIIbI, (PU3nvecKue
19 .
Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE 05.02.2024
20 Anpaerupl: hopMaIbAeTUa U
arerajgpaerun. AueTod 12.02.2024
OnHOOCHOBHBIE TIpeIeNTbHBIE KapOOHOBBIE
21
KHCJIOTBI: MypaBbUHAS M YKCYCHas 19.02.2024



22

23

24

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaFI 1 OJICMHOBAaA KHCJIOTHI, KaK

MIPEACTABUTENH BBICIIINX KaPOOHOBBIX
KHCJIOT

MBpl1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOJOIIee JeiCTBIE

26.02.2024

04.03.2024

11.03.2024

25

CrnoxHble 3(upbl KaK MPOU3BOJAHbIC

Kap6OHOBI)IX KHCJIOT. FI/IIlpOJII/I?, CJIOKHBIX

3¢pHupoB

18.03.2024

26

27

28

JKupbl: THIpOIIN3, TPUMEHECHHE,
Ouosoruueckas poJib )KUPOB
VYrieBoabl: coCTaB, KJIacCUpUKAIHS.
Baxwueriue npencraBuTeNu: rioKo3a,
bpykTo3a, caxaposa

Kpaxman u nemttono3a Kak IpUupoaHbIE
MTOJIMMEPHI

01.04.2024

08.04.2024

15.04.2024

29

KonrponbHas pabora no pasaeny
«Kucnopoaconepxaiye opraHu4ecKnue
COEJINHEHUS

22.04.2024

30

31

32

AMWHBI: METHJIAMHWH W aHUJIMH

AMMWHOKHUCIOTHI Kak aMm(pOTEpHbIE
OpraHUYEeCKHUe COCTUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentumbt

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCTMHEHHUS

29.04.2024

06.05.2024

13.05.2024

33

OCHOBHBIE TTOHSATHUS XUMHHU



BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 20.05.2024

OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1

14.05.2024
[TnacTMacchel, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

Xumwst, 10 xnace/ I'abpuensa O.C., AkunonepHoe o6mecTBo «M3marenscTBo

«ITpocBerenne»

METOAUYECKHME MATEPHAJIBI 1JIAA YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metonndeckoe nmocodue — 6a30BbIH YPOBEHBY -
M.: JIpoca 2022 rog.

2. O0.C.I'abpuensia, M.I.OctpoymoB, «O01mas XuMus B TeCTaX, 3aa4ax, ynpakHeHusx. 11
kiacce» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.VmakoBa «Xumus 11 kinacc: KoHTponbHbIE 1
IIPOBEPOUYHBIE PaOOTHI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura
g yautess». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.Benenckas «Xumus 11 kmace: HactonpHas KHura
i yautens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiadu 1o XMMHUHU U CIIOCOOBI X
pemenus» - M.: «Ipoday, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 knacc noypounsie miansl no yueOnuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Boarorpagy Yuurens 2018rox.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JInako «Tectbl mo xumuu 11 kaacey», - M.: Dk3ameH,
2019r.

9.9. 0.C.I'abpuensa, U.I'.octpoyMOB « XUMUYECKHI SKCTIEPUMEHT B 1ikouie 11 kmacey; -

M.: Ipoda. — 2019 ron.



HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru T"azeta «XuMus» 1 caiiT s yIuTens «5 uay Ha YPOK XUMHUN»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpeameTHast KOMIEKIHsT « XHMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE 9KCIIEPHMEHTHI:
xumust. Komrekims Poceniickoro 061ieo0pa3oBareibHOT0 mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oauMnana MKOJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranndeckast XMMHsi: SJICKTPOHHBIN YUeOHMK IS CPETHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JICKTPOHHBIH yIEOHUK

http://www hemi.nsu.ru OTKpbITBINA KOMTEIK: XUAMHUS

http://www.chemistry.ru JluctaHinoHHast OJUMITHAA 10 XMMHUH: TEIICKOMMYHHUKAIIMOHHBIN

00pa30BaTeNbHBINA MPOCKT



