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IHHOACHUTEJIbBHAA 3AIINCKA

Pabouyas nporpamma no npeameTy «Xumus» Ha ypoBHe 10 Kitacca cpeaHero oo0Iero oopa3oBaHus
cocTaBlieHa Ha OCHOBe TpeOoBaHMiA K pe3ylibTaTaM OCBOSHUS IPOTrPaMMbl CPETHETO OOIIero 00pa3oBaHus,
npecTaBiIeHHBIX B DenepaabHOM roCcyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTEe CPETHETO OOIIEero
oOpa3oBaHus, ¢ y4ETOM MTPOBEPSEMBIX TPEOOBAHMIA K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIPOrPAMMBI CPEIHETO 00IIero 0opa3oBaHus M0 MPEAMETY «XHUMHUSD» U YIETOM IPOTPaMMBbI BOCITUTAHHUS

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK HTPAET 0COOYIO POJIh B COBPEMEHHOW IIMBUJIM3AIINH,
B CO3/IaHUU HOBOH 0a3bl MaTepuaIbHON KyJIbTyphl. OHa BHOCUT CBOM BKJIa/1 B (JOPMHUPOBAHNE PALIMOHATBHOTO
HAYYHOTO MBIIIJICHUS, B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKpYXKAlolleM MHUpPE KaK O eIMHCTBE
MPHUPOJBI U YeJIOBEKa, KOTopoe (opMupyercss B XMMHUM Ha OCHOBE NOHWMAaHHS BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3H MEXK]Ty CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH
o0nacTsIMH MPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAYKaMU, XMMHUS CTajla HEOTHEMJIEMOW YacThIO
MHUPOBOHM KYJbTYpPHI, HEOOXOJAMMBIM YCIOBHEM YCIEITHOTO TPyAa M >KU3HHM KaKJIOTO WIeHAa OOIIecTBa.
CoBpeMeHHas XUMUS KaK HayKa CO3UJIaTelIbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HAalpaBJj€Ha Ha PEIICHUE
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJTOBEYECTBA — CHIPhEBOM, IHEPreTUUYECKOM, IMHUIIEBOMH,
9KOJIOrMYECKO 0€30MacCHOCTH U OXPaHbl 37J0POBbSL.

B cootBeTcTBUMM C OOmMMH TEMSIMU U TPUHIMIIAMH CPEAHETO OOIMIero 0Opa3oBaHUs COJEPIKAHHE
npeameta «Xumus» (10—11 xmaccel, 0a30BBI YPOBEHb M3y4EHHUs) OPUEHTUPOBAHO TMPEUMYIIIECTBEHHO Ha
OOIIEKYThTYPHYIO TMOJATOTOBKY OOYYaOIIMXCS, HEOOXOIUMYIO MM I BBIPAOOTKH MHPOBO33PEHYECKUX
OPUEHTHUPOB, YCIIEUTHOTO BKIIOUEHHS B )KU3Hb COLIMYMa, TPOJAOKEHNS 00pa30BaHUs B pa3IMYHBIX 00JaCTsIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEI.

CocrapnsroluMu npeameTa « XUMUs SBISIFOTCS 0a30BbIe Kypchl — «Opranndeckas Xumusi» u «Oomas
U HEOpPraHWyecKasi XMMHA», OCHOBHBIM KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOit
HayKH: CHCTeMa 3HAHUIl MO HEOPraHMYeCKOW XUMHUHU (C BKJIIOYEHHEM 3HAHMM M3 OO0IIed XUMHH) U
oprannueckoi xumuu. GopmupoBaHue JAHHON CHUCTEMbl 3HAHUI NPU M3yYEHUU IpeaMeTa 0OecreynBaeT
BO3MOYHOCTh PACCMOTPEHHMSI BCEr0 MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MOHSITHI, 3aKOHOB M TEOPHIA
XUMHH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckast xumusi» u «OO1Ias U HEOpraHUYecKask XUMHUSD)
chopMupoBaHa B IporpaMme Mo XMMUU Ha OCHOBE CHUCTEMHOTO MOIX0/a K U3YUYCHUI0 y4eOHOTrO Marepuana
1 00yCIIOBIIEHA UCTOPUUYECKH 000CHOBAaHHBIM Pa3BUTUEM 3HAHUHN Ha OTIPEAeIEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce opraHM4ecKOl XUMUHU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHHUS
OpPraHMYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX MPEACTABICHUIN O
cTpoeHun BemiecTB. CBeeHUS 00 U3y4aeMbIX B Kypce BEUIECTBaX JAIOTCSA B PaA3BUTUU — OT YIIIEBOAOPOIOB
JI0 CIIOKHBIX OMOJOTMYECKH aKTUBHBIX COCAMHEHUH. B Kypce opraHMueckoil XMMHH MOJy4aroT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO oOmIero oOpa3oBaHUS TEpBOHAYallbHBIE MPEACTABICHHUS O
XMUMHUYECKON CBSI3M, KIACCH(UKAIMOHHBIX MPHU3HAKaX BEIIEeCTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHMSI, 0 XUMUYECKOU peaKInu.

[Tox HOBBIM YIiIOM 3peHHS B MpeAMETe «XUMHsD» 0a30BOT0 YPOBHSI pacCMaTpUBAETCS M3yYEeHHBIN Ha
YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS TEOPETHYECKUH MaTepuaid U (PaKTOJIOTHYECKHE CBEICHHS O
BEIIECTBAX M XUMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HEeopraHuyecKas XUMHD»
0OydJaromuMcsi  TIPEIOCTABISCTCS BO3MOXHOCTh OCO3HATh 3HA4YEHHE IEPUOJMYECKOTO 3aKOHa C
00IIETeOPETUIECKUX U METOOJIOTUYECKUX TO3UIHM, TIy0kKe MOHATh HCTOPUYECKOE M3MEHEHUE (DyHKIUIA
3TOTO 3aKOHA — OT 0000MIIatoMmIel 10 00BACHSIONIEH U TPOTHOZUPYIOLICH.



Enunas cucrema 3HaHUM O BaKHEWIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHECHUH,
a TaKXKe 0 XUMHUUYECKHUX PEaKLUsIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAaHUS JOTIOJIHsAETCA B Kypcax 10
u 11 KaccoB aneMeHTaMu COJICpPKaHUs, UMEIOIIUMH KYJIbTYPOJOTUUECKUI U MPUKIAAHONW XapakTep. ITU
3HAHUS CHOCOOCTBYIOT NMOHUMAHUIO B3aUMOCBSI3M XUMHUU C JIPYTHMH HayKamH, PacKpbIBalOT €€ pojib B
MMO3HABATEIPHON W TPAKTHYECKOW AEATeTbHOCTH YENIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHIO YBAXCHHUS K
MpoIlecCy TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUUECKUX MPUIOKEHUM XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMax, CBSI3aHHBIX C XUMUEH, KPUTUUECKH
OCMBICIIMBAaTh MH(MOPMAIIUI0O U TPUMEHATh €€ ISl MOTOJHEHUs] 3HAHWUM, PEIIeHUS MHTEIUICKTYyalbHBIX U
AKCIIEPUMEHTANIbHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1emom cojaepxkanue ydeOHOTO mpeaMera «XHUMHs
JAHHOTO YPOBHSI U3y4YEHUSI OPUCHTUPOBAHO Ha (POPMUPOBAHKE Y 00YUAOIIUXCSI MUPOBO33PEHUECKO OCHOBBI
JUisi ToHMMaHusi (uiaocoPpckux wuIed, TaKUX KakK: MaTepuajibHOE EIUHCTBO HEOPraHUYECKOro W
OPraHUYECKOr0 MHpa, OO0YCIOBJIECHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHUEM, O3HABAEMOCThb
MPUPOJIHBIX SBJIEHUN MYyTEM OKCIEPUMEHTA W PEIICHUS TMPOTHBOPEUUM MEXAY HOBBIMU (aKkTaMu |
TEOPETUUECKUMHU TIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTUUECKUX MPOOJIeM, a TakKe
pooJIeM cOepeKEHUs FIHEPTETUUECKUX PECYPCOB, CHIPhs, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nmaHe pemeHus 3agad  BOCHUTAHMS, DPA3BUTHS U COLMANM3AMM OOYYarOIIMXCS TPUHSATHIC
MIPOrpaMMOM MO XUMUH HOJIXObI K ONPEAETICHHUIO COJIEPKaHUs U IOCTPOCHUS MPeAMETa PeyCMaTPUBAIOT
(dbopMHpOBaHNE YHHBEPCATbHBIX YUEOHBIX NEHCTBHI, MMEIOMKUX 0a30BO€ 3HAYEHHE JUIsSI PA3IUYHBIX BHUJIOB
NEeSITeNIbHOCTH: pelleHus] mpoOjeM, MOWCKa, aHaiu3a M 00paboTKHM MHGOpMAIMHM, HEOOXOIUMBIX s
MPUOOpETEeHUs OMbITa MPAKTUYECKON U UCCIeI0BATENIbCKON JESTENIbHOCTH, 3aHUMAIOIEl BaXKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke mpenogaBaHus XUMUU KaK Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU OMPENEICHUU COJEP)KAaTEIbHON XapaKTepUCTHKU IeJied U3ydeHUs
IpeaMeTa HalpaBjeHHEM MEPBOCTENEHHONW 3HAYMMOCTH TPAJUIMOHHO MpHU3HAETCS (OopMHUpOBaAHHE OCHOB
XMMHUYECKON HAayKH KakK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIESTEIbHOCTH YeI0BeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOWU KyIbTypbl. C METOAMYECKOW TOYKH 3pPEHHUS] TAKOW MOIXOHd K
OTIPE/ICNICHUIO 1eJIeH N3YUeHUs ITpeIMeTa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUSI TJIaBHBIMH LIEJIAMH M3YdEHUs IpeaMeTa « XUMUs» Ha 6a30BOM YPOBHE
(10 -11 xu.) stBIISIFOTCSA:

(bOpMHpOBaHI/Ie CHCTEMBl XMMHMYCCKHMX 3HAHHMU KaK BaKHEHIIEH COCTaBJ'IHI-OH_Ieﬁ CCTCCTBCHHO'HaquOfI
KapTUHBI MUpa, B OCHOBEC KOTOpOﬁ JIeXKaT KJIIHOYCBBIC ITOHATHA, (bYHI[aMCHTaJ'IBHBIC 3aKOHbI U TCOPUU XUMHU,
OCBOCHHE s3bIKa HAayKH, YCBOCHUC U IMOHUMAHHEC CYIIHOCTU AOCTYIIHBIX 0606H_ICHI/II71 MHUPOBO33PCHYCCKOI'O
XapaKTepa, O3HAKOMJICHUEC C I/ICTOpI/Ieﬁ HX Pa3BUTUA U CTAHOBJICHU A,

q)OpMI/IpOBaHI/IC U pa3BUTHUC Hpe,I[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX METOJaX ITO3HAHUA BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ,
HeO6XOI[I/IMbIX JUIA HpI/IO6peTeHI/I$I YMeHI/Iﬁ OPUCHTHUPOBATLCA B MHUPC BCHICCTB WU XHUMHUYCCKUX HBJ'ICHI/II‘/'I,
HMCHOIIHUX MCCTO B IIPpHUPOAC, B HpaKTquCKOﬁ M TIOBCETHEBHOM KHU3HU,

Pa3BHUTHUC YMCHI/Iﬁ U Ccroco0oB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/IeM 1 OOBICHEHHEM XUMHYECKOTO
OKCIICpUMCHTA, CO6J'IIOI[CHI/ICM [MpaBujI 0e301IacHOro o6pameHI/m C BCIICCTBAMU.

Hapsmy C OTUM, COACPIKATCIIbHAs XapaKTCPpUCTUKA Heiaeu u 3agad HU3Yy4YCHUS ITPEAMETA B IPOTpaMMe 110
XUMHUHU YTOUHCHA U CKOPPCKTUPOBAHA B COOTBCTCTBUU C HOBBIMU ITPUOPUTETAMHU B CUCTEME CPCAHETO 0611161"0
O6paSOBaHI/IH. CCFOI[HH B IIp€liolaBaHN XUMHUU B OOJIBIIICH CTCIICHH OTHaéTCs MMpEAIIOYTCHUC HpaKTquCKOﬁ
KOMIIOHCHTEC COACPKAHUA 06Y‘ICHI/I}I, OpHeHTHpOBaHHOﬁ Ha MMOATOTOBKY BBIITYCKHUKA O6H.I€O6pa3OBaTeJ'ILHOI71
OopraHusaliyuy, BJIAJACIOMICTO HE Ha60pOM 3HaHPII>i, a CI)yHKHHOHaHBHOﬁ I'paMOTHOCTBIO, TO €CTh criocodamMu u
YMCHHUAMHU AKTHUBHOTO MOJTYUCHU A 3HAHUH U IMPUMCHCHUA UX B peaﬂBHOﬁ JKU3HU IJIs pCHICHUS IMTPAKTUYCCKUX
3aaa4.

B cBs3u ¢ aTUM IIpUu U3y4YCHUU MNPCIMECTA «XUMUS AOMUHHUPYIOIICC 3HAYCHUC HpHOGpCTaIOT TAaKHC
OCJIkM 1 3aJa4M, KakK:



ajanTanus OOYyYalomUXCS K YCIOBUSIM JHHAMHUYHO pPAa3BUBAIOIIErOCS MuUpPa, (OpMHUPOBAHHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, FTOTOBOM K CaMOOOPa30BaHUIO, COTPYIHHUECTBY, CAMOCTOSTEILHOMY
MIPUHATHIO TPaMOTHBIX PELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTyallMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IIPUMEHEHHUEM;

dbopmupoBaHre y OOy4YaIOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYCBBIX KOMIICTCHIIHIA), HWMEIOIINX
YHHUBEpCAIbHOE 3HAYCHHUE JUISI Pa3IMYHBIX BUAOB JESATEILHOCTU: PEIICHUs MpoOJieM, MOKMCKa, aHalu3a U
00paboTku uHMOpPMAIMK, HEOOXOJUMBIX IS MPHOOPETCHUs OMbBITA JAEATEILHOCTH, KOTOPas 3aHUMAaeT
Ba)XHOE MECTO B NMO3HAHWU XHUMHH, & TAKKE JUIS OLIEHKHU C TIO3HUIIMI SKOJIOTHYECKOM O€30MMacHOCTH XapaKkTepa
BIIMSTHHSI BEIIECTB M XMMHYECKHX IPOIIECCOB HA OPTraHU3M YeJIOBEKa M MIPUPOIHYIO CPENy;

pa3BUTHE [IO3HABATEJIbHBIX HHTEPECOB, HMHTEJUIEKTYalIbHBIX M  TBOPYECKUX CIIOCOOHOCTEM
oOyyarouuxcs: COCOOHOCTH CaMOCTOSITENIbHO NMPUOOpeTaTh HOBbIE 3HAHMS MO XUMHMHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUN I MIOMCKA U
aHaJIM3a yueOHOM U HayYHO-TTOMYJISIPHON MH(pOPMAIIMN XUMHUYECKOTO COIEP KAHMUS;

dbopMupoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOIOAATeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH, IMPHU
MJIAHUPOBAHUH U TIPOBEIEHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHKE y oOydaronuxcs yoex AEHHOCTH B TyMaHUCTUYECKOW HAPaBI€HHOCTH XUMUH, €€ BXKHON
poJii B pEUIEHUH TIJI00albHBIX NPOOJEeM palMOHAIBHOTO  IPUPOJIONOIL30BAaHUS, IOMOJHEHUS
SHEPreTHUECKUX PECYPCOB U COXPAHEHUsI PUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKyKe MPUOOPETEHHUs OMbITAa UCIOIb30BAHUS MOJTYyYEHHBIX
3HAHWUW [T IPUHATHS TPAMOTHBIX PELICHUH B CUTYalUsAX, CBS3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B ydyeOGHOM T1utane cpemHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMHS» 0a30BOTO YPOBHS BXOJWT B
cocTaB MpeIMeTHOH obnacT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmree ynciaO 4acoB, OTBEACHHBIX Ui M3YyYEHUS XMMHUU, Ha 0a30BOM YpPOBHE CpPEIHEro O0OIIero
obOpasoBanusi, cocrapisgeT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hezeno),

COJEPKAHUE OBYYEHUA
10 KJIACC

OPIAHUYECKAS XUMMUS
Teopernyeckue 0CHOBbI OPTAHMYECKOH XUMHUHI

HpenMeT OpFaHH‘ICCKOﬁ XHUMHUH: eé BO3HHUKHOBCHHUC, Pa3BUTHEC u 3HA4YCHHUC
B TIOJIYYCHHH HOBBIX BCHICCTB W MATCPUAIIOB. TeOpI/IH CTPOCHHUA OPraHUYCCKHUX COCIMHECHU A.
M. Ey’THepOBa, €€ OCHOBHBIC IIOJIOKECHUS. CTPYKTypHLIe (bOpMy.]'IBI OPraHn4cCKux BCHICCTB. FOMOJ’IOFI/IH,
n30Mcepusi. XHUMHYECKasl CBSI3b B OPra’Hn4CCKuX COCAMHCHUAX — OAMHAPHBIC U KPATHBLIC CBA3U.

Hpe,[[CTaBJ'IeHI/IC 0 KJIaCCI/I(l)I/IKaI_II/II/I OpraHn4YeCKruX BCHICCTB. HOMCHKJIaTypa OPraHUYCCKUX
COCIUHEHUI (CI/ICTeMaTI/I‘leCKa}I) U TpUBUAJIBHBIC HA3BAHUA BayKHEUIITHX HpeHCTaBHTCHeﬁ KJ1aCCOB
OpraHu4eCKuUX BCHICCTB.

OKCHEePUMEHTAIBHBIC METOAbI M3YUYCHUS BEIICCTB M MX IPEBPAICHUN: 03HAKOMIICHUE C O6p33LIaMI/I
Opra’Hu4veCKux BCHICCTB U MAaTCpralaMUi Ha UX OCHOBC, MOJACIIMPOBAHUC MOJICKYJI OPraHUYCCKHUX BCUICCTB,
Ha6J'IIO,Z[eHI/IC U OIMMCAaHUC JCMOHCTPAIIMOHHLIX OIIBITOB IO IMPEBPAlICHUIO OPraHUYCCKUX BCHICCTB IIPU
HarpCeBaHuun (HJIaBJ'ICHI/IC, O6erII/IBaHI/Ie n FOpeHI/IC).

Yraesoaopoasl



AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psia. MeTaH U 3TaH — MPOCTEHIINE MPEICTaBUTEIN
aJIKaHOB: (pU3MYECKHE U XMMHUYECKHE CBOWCTBA (PeaKkIy 3aMeIleHUs] U TOPEHNUs), HaX0XKIEHUE B IIPUPO/IE,
[IOJIy4eHHUE U IPUMEHEHUE.

ANKeHBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psif. OTWIEH W MpONWIeH — I[POCTEHIINe
MPEJCTaBUTENIN AIKEHOB: (PU3MUYECKHE U XUMHUECKUE CBOMCTBA (pEaKIMy THPUPOBAHUS, TaIOTCHUPOBAHUS,
rupaTalvy, OKUCIECHUS U NOJIUMEPU3alUN), TOTYy4EHUE U IPUMEHEHUE.

Ankamuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA
(peakuus nonuMepu3zanun). [losryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHH psa. AUETHIEH — MpPOCTEHIINMA
MIpe/ICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3HMUECKUE U XUMUYECKHE CBOMCTBA (peaKkIy I'UIpUpPOBaHUS,
raJIoreHUPOBAHUS, TUIpaTallii, TOPEHNUS ), TOTYYEHHUE U IPUMEHEHUE.

Apensbl. beH3o:: cocras, cTpoeHue, pU3NUYecKre 1 XUMUYECKHE CBOMCTBA (PeaKIuy rajJoreHUupOBaHHs
U HUTPOBAHWsA), IMOJIyYEHHE U IpHUMEHEHHe. Tonyon: cocmaes, cmpoenue, @uauyeckue u Xumudeckue
ceolicmea (peakyuu 2an02eHupo8aHus U HUMpOBanus), noryyeHue u npumenenue. TOKCUYHOCTb apEHOB.
I'eneTnyeckas CBS3b MCXKAY YrJI€eBOJ0pOaaMU, MPpUHAJJIC)KAIIUMU K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UICTOYHUKHU YTIIeBOAOPOJIOB. [Ipupoanblit ra3 u nonytHble HedTsHbIe ra3pl. Hedts u eé
npoucxoxaeHue. CrnocoObl nepepaboTku HeTH: MeperoHka, KPEeKUHT (TePMUYECKHM, KaTaIUTUYECKHI),
nuposu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroJib
U IPOJYKTHI €ro nepepadoTKH.

DKCIIepUMEHTAIbHBIE METOJIbl M3YyYEHUS] BEIIECTB M MX NPEBpAIICHHI: 0O3HAKOMIIEHHE ¢ 00pa3iamu
1acTMace, Kay4yyKoB U pe3uHbl, koutekinu «Hed1b» u «Yrosb», MoienpoBaHue MOJIEKYIT YTIIEBOIOPOIAOB

U raJIOrCHOIPON3BOJHBIX, IPOBCACHUC MPAKTHYECKOHN pabOTHI: MOJIYYCHHUC OTHUJICHA U U3YUCHUC €TI0 CBOMCTB.

Pacuérhble 3amaun.

Boruncnenus no ypaBHeHHI0 XUMHYECKOH peakuu (Macchl, 00bEMa, KOJIMYeCTBAa UCXOAHOTO BEIIeCTBa
WM MPOJIYKTa PEaKUu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOJTHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIUN).

Kucaopojacoaep:xamnme opranndeckne coeTnHeHn sl

Hpe,[[eJ'ILHLIC OJHOATOMHBIC CITMPTLI. MetaHon u 3TaHOM: CTPOCHHUC, (I)I/I?»I/I‘IGCKI/IC n XUMHUYCCKHUC
CBOICTBa (peaKI_II/II/I C aKTUBHBIMH MCTaJUIaMHU, I'aJIOTCHOBOA0PO AaMU, FOpCHI/Ie), IIPUMCHCHHUC. Boz[opoleHe
CBs3U MCXKAY MOJICKYJIaMU CIIMPTOB. HeﬁCTBHe MCTaHOJIa 1 9TAaHOJIa Ha OpraHu3M 4YCJIOBCKaA.

MHoroaToMHbIC CIIMPTHI. OTHICHITIMKOJIL H TIIMOCPHUH: CTPOCHUC, (1)I/I3I/I‘IGCKI/IG n XUMHYCCKUC
CBOMCTBA (B3aHMOHeﬁCTBHC CO HICJIOYHBIMU MCTAJUIAMHU, KaUCCTBCHHAA PCAKI[UA Ha MHOTOATOMHBIC CHI/IpTLI).
Z[eﬁCTBHC Ha OpraHusM 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIMOepruHa U STUJICHTJIMKOJIA.

@deHoJI: CTpPOEHHE MOJEKYNbl, (QU3MUECKHe M XUMHUYeckue cBoiicTBa. Tokcu4yHOCTH (peHoma.
[Tpumenenue deHomna.

A.]'IL,[[CFI/II[H U KemoHbl. (DopMaan[erI/m, aneTajbJCruja: CTpoOCHHUC, (l)I/I3I/I‘IeCKI/Ie U XUMHYCCKHC
CBOMCTBA (peaKI_II/II/I OKHCJICHHA U BOCCTAHOBJICHUSA, KAUCCTBCHHEBIC peaKI_II/II/I), MOJIYYCHUC U TPUMCHCHUC.

O,Z[HOOCHOBHBIC MMPpEACIIbHBIC I(ap6OHOBBIC KHCJIOTBI. MypaBLI/IHaH U YKCYCHas KHCJIOTBI: CTPOCHHUC,
(bI/I3I/ILICCKI/IC U XUMHYECKHE CBOMCTBa (CBOﬁCTBa, OGIJ.II/IC IJIg KJlacCa KHCJIOT, pCaKklus 3TepI/I(I)I/IKaLII/II/I),
TMOJIYYCHHUEC U ITPUMCHCHUC. CTeapI/IHOBaH " OJICMHOBAs KHUCJIOTBI KaK MPCACTAaBUTCIIN BBICIINX Kap6OHOBLIX
KUCIOT. Mblj1a KaK COJIM BBICIINX Kap6OHOBBIX KHUCJIOT, KX MOIOIICC JIeficTBUE.



Crnoxuble 3QHUPBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3QHpOB. JKUpHIL.
I'mpponus xupos. [Ipumenenue xupoB. buosornueckas posb )KUPOB.

VYTrieBoipl: cocTaB, KiIaccu(UKaIys yrieBo10B (MOHO-, I1- U TOJIMcaxapu/pl ). [ 1roko3a — mpocTenmii
MOHOCaXapua: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, PU3UUECKUE U XUMUYECKUE CBOHCTBA (B3aUMO/ICHCTBHUE C
ruapokcuom menu(1l), okucnenrne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIIeHUE, OpOKEHI S
TJIIOKO3bI ), HAXO0X/IEHUE B IPUPO/Ie, TPUMEHEHHEe, Onosornaeckas poiib. @otocunTe3. PpyKTO3a Kak H30Mep
T[JIFOKO3BI.

Kpaxman u nesmonos3a kak npupogabie noaumepsl. CTpoeHue kpaxmaia 1 1esuioao3sl. dusnueckue u
XMMHMYECKHE CBOMCTBA Kpaxmaiia (TUJIpOIN3, KAUeCTBEHHAsl PEAKIUS C HOJIOM).

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YUEHHs BEIECTB W MX MPEBPAILEHUI: MpoBeAeHNE, HAa0M0IeHue 1
ONMCAHNE JIEMOHCTPALIMIOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJTHOATOMHBIX CIHPTOB
(oxucnenue srtaHosa okcugoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHE TIMIEPUHA C
ruapokcuaom meau(Il)), anbaernnoB (okucieHne aMMuadHbIM pacTBOpoM okcua cepedpa(l) u rugpokcugom
menu(Il), B3aumonelicTBue Kpaxmaia ¢ MOJOM), TIPOBEICHHUE MPAKTHUECKOW pabOTHI: CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuérabie 3a1a4n.

Boruncnenus no ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOAHOTO BEIleCTBa
WM TPOJIYKTa peakuu IO M3BECTHHIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIUN).

A30TCOIepKale OPraHnIeCKUe COCAMHCHHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHndyeckue coeAuHeHus. Ou3ndeckre U XUMUYECKUEe CBOWCTBA
aMUHOKHCIIOT (Ha puMepe runuHa). buongornueckoe 3HaueHne aMuHOKUCIOT. [lenTuabt.

benku kak NMpUpPOIHBIC BBICOKOMOJICKYJISIPHBIC COeauHCeHMs. [lepBUdHAs, BTOPUYHAS M TPETHYHAS
CTpYKTypa O€IKOB. XHMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIN3, JICHATYpallus, Ka4YeCTBCHHBIC PEAKIIMH Ha
OeJIKH.

OKCIIepMMEHTaJbHbIC METOJbl HM3YYCHHUS BEIISCTB M HX IPEBPALCHHM Ha6J'II-O,I[CHI/IC U OIIMCAaHHC
ACMOHCTpPAIlMOHHBIX OIIBITOB: ACHATYpal s 0eaKoB IIpH HAarp€BaH1uu, IBECTHLIC PEAKIIUU OEIKOB.

BBICOKOMOJIeKyJIﬂprIe COCINHCHUHA

OCHOBHBIC MOHATHS XUMHHU BBICOKOMOJICKYJIAAPHBIX COCJIMHECHMIA: MOHOMCDP, NOJIMMEP, CTPYKTYPHOC
3BCHO, CTCIICHb NOJMMEpU3anun, CpeaHsasad MOJICKYJIApHass Macca. OcHOBHBIC MCTOJAbBlI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — HOJIMMCpU3alusd U IMMOJIUKOHACHCAL WA,

OKCHEePUMEHTAIbHBIC METOAbI M3YYCHHS BEIICCTB M MX IPEBPAICHUN: 03HAKOMIICHHE C 06pa3uaMH
MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexXnpeaIMeTHBIE CBSI3H.

Peanuzanus MCKIIPCIMETHBIX CBs3EH Ipu  MU3y4CHUU OpF&HH‘-ICCKOfI xumun B 10 Kiacce
OCYIICCTBJIACTCA YCPE3 HCIIOJB30BAHUC KaAK O6IJ_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTI/II>'I,
ABJIIFOINUXCA CUCTEMHBIMU IS OTACIIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATUSA: SIBJICHUC, Hay‘-IHBIﬁ (I)aKT, THUIIOTE34a, 3aKOH, TCOPU, aHAIN3,
CHUHTC3, KJ'IaCCI/I(I)I/IKaI_II/I}I, MNEpUOANYIHOCTD, Ha6J'IIO)1€HI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOJICIIMPOBAHUC.



®du3uka: MaTepus, JHEPrus, Macca, aToM, NIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BELIECTBO,
TeJ0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHE BETMUMHBI M €JMHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6uocdepa, oOMEH BeliecTB B opranu3Me, GOTOCUHTE3, OUOJIOTUYECKU
aKTHBHBIC BelecTBa (OEIKH, YrIIeBOAbI, XKHUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorns: MMUIICBBIC IMPOAYKTBI, OCHOBBI pPAllMOHAJIBHOI'O0 IIUTAaHWA, MOIOIUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETHYCCKUC ITPEIiapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKNX BOJIOKOH.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30BOM YPOBHE
CPEJIHET'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJabTaTaM OCBOCHHS OOYYAIOMIMMUCS TPOTPaMM
cpenHero o6imiero oOpa3zoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MpeAMETHBIM). HayuHo-MeToandeckoit
OCHOBOH JUTS pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS IMPOTPAMM CPEIHETO 00IIero oopa3oBaHus
SIBJIISICTCA CI/ICTCMHO'}IGSITGJ'H)HOCTHI)II\/’I IO AXO.

B cooTBercTBHM ¢ CHCTEMHO-AESITEIIBHOCTHBIM TOJXOJIOM B CTPYKTYpE JUYHOCTHBIX PE3yIhbTaTOB
OCBOCHHS TpeaMeTa «XUMHUsS» Ha YpPOBHE CpeaHEro oOIero oOpa30BaHUs BBIICICHBI CIEIYIOIINE
COCTAaBJISAIOIIHE:

OCO3HaHHE 00YYaIOIIMMHKCS POCCUMCKON TPak1aHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIn4uc MOTHBAIlMH K 06y‘leHI/IIO;

L[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAIuIUil 6a30BOI HAYKU XUMUH;

FOTOBHOCTH M CIIOCOOHOCTH 06yqa}01u1/1xc>1 PYKOBOACTBOBATLCA B CBOCH JCATCIIBHOCTH ICHHOCTHO -
CMBICJIOBBIMU YCTAHOBKAMHU, ITPUCYILITUMHA LEJIOCTHOM CUCTEME XUMHYECKOIO 06p3.30BaHI/I$I;

HaJIM4HUC IIPAaBOCO3HAHHA JKOJIOTMYCCKON KYJIbTYPBl H CIIOCOOHOCTH CTaBHUTh oejin u CTpOUTHb
JKHU3HCHHBIC IIJIaHBI.

JInuHOCTHBIC pe3yiibTaTbl OCBOCHUA IIPCAMCETA «XUMHUS» JOCTUTAIOTCS B EIMHCTBE yqe6H0171 nu
BOCHHUTATEIPHON JI€STEILHOCTH B COOTBETCTBUHU C TYMAaHUCTHYCCKUMH, COLUOKYJIBTYPHBIMU, HNYXOBHO-
HPaBCTBCHHBIMU HNCHHOCTSAMHA U UACATIAMU pOCCHﬁCKOFO TpaKAaHCKOT'O O6IJ_ICCTB8., [MPUHATBIMHA B O6H.[€CTB€
HOpMaMu HW IIpaBUJIaMU TIOBCACHMUA, CHOCO6CTBYIOIJ_[I/IMI/I nmponeccaMm CaMOIIO3HAHUS, CaAMOPA3BUTUSA U
HPaBCTBCHHOI'O CTAHOBJICHUA JINYHOCTU 06yqa10mnx0ﬂ.

JIngHOCTHBIE pe3yJIbTaTbl OCBOCHHA IIPEAMCTA «XUMUS OTpaXKaroT C(l)OpMHpOBaHHOCTB OIlbITa
IM03HABATEILHON U HpaKTH‘{CCKOﬁ JACATCIBHOCTHU o6yqa101unxc;1 o pceajiu3alvvu HMPHUHATBIX B O6H_ICCTBC
HCHHOCTCﬁ, B TOM YHMCJIC B 4aCTHU:

1) rpaskIaHCcKOro BOCIIMTAHUS:

0CO3HAHMS OOYUYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MpaB U 00sS3aHHOCTEH, yBa)K€HUS K 3aKOHY U
IIPaBOIIOPSIIKY;



MMpEACTaBJICHUSA O COUUAJIBHBIX HOPpMAX U IMpaBuiaX MCKIIMYHOCTHBIX OTHOIIICHUHU B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHON TBOPYECKOH AEATENIBHOCTU IMPH CO3JaHUU Y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIbHBIX 334, BHITIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY ¥ apTyMEHTBI IPYTUX [IPU aHATIU3e
pa3IMYHbIX BUJIOB YU€OHOU €A TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJI€[IMI0 OTEYECTBEHHON XUMUU;

yYBa)KEHHMsI K IIPOIIECCy TBOPUYECTBA B 001aCTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUSI XMMHUH, OCO3HAHUS
TOT0, YTO JOCTUKEHUSI HAYKU €CTh Pe3YNbTaT JUIMTENbHbIX HA0I0/IEHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAJIbHBIX

ITIOMCKOB, ITOCTOSIHHOTO TPYy/la YYEHBIX U IPAKTUKOB;

HHTEpPCCa W II03HABATCJIBbHBIX MOTHBOB B IIOJYYCHHMHU W MOCICAYIOIICM aHAJIU3€ I/IH(i)OpMaHI/II/I 0
NMEPCAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEUECTBEHHOMN XUMHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallWH, CBSI3aHHBIC c XUMHYECKAMU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUEC U IMOCTYIIKH CBOUX TOBapI/IHICﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHBIX U
IIpaBOBBIX HOPM U OCO3HAHUEC HOCJ'IG,Z[CTBI/Iﬁ OTHUX IMOCTYIIKOB,

4) hopMupoBaHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHUS IICHHOCTEH 340POBOTO U 0e30macHoro 06pasa KHU3HU, HeO6XOI[I/IMOCTI/I OTBETCTBCHHOI'O
OTHOIICHHUA K CO6CTBCHHOMy (bHSquCKOMy " IICUXUYCCKOMY 310POBBIO;

coOIoIeHNsT TIpaBUJI OE30IaCHOTO OOpaIleHUs C BEIIECTBAMH B OBITY, TIOBCEAHEBHOM XW3HH U B
TPYIOBOM JCATEIHHOCTH;

IIOHUMAHUA NCHHOCTU MpaBUJI HHAUBUAYAJIBHOTO M KOJUJICKTUBHOI'O 0e301macHOro IIOBCACHHUA B
CUTYyallUdX, YI'POXKAOIUX 3J0POBBIO U KU3HU Hmﬂeﬁ;

OCO3HAHMS TOCJICICTBUIA U HEMPUSATHUS BPEIAHBIX MPHUBBIYCK (YIMOTPEOJICHUS AJIKOTOJISI, HAPKOTHUKOB,
KypeHus);

5) Tpya0BOr0 BOCIIMTAHHUSI:

KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B y‘IC6HO'I/ICCHC,I[0BaTeHBCKOI71 ACATCIIBHOCTH, O6H_ICCTBCHHO
HOJ'IC3HOI>1, TBOp‘-ICCKOfI " JPpYyTrux BUJax ACATCIbHOCTH,

YCTAHOBKHU Ha aKTUBHOC Y4YAaCTHC B PCHICHUU IMPAKTHUYCCKHUX 3aJay colMaIbHOM HAITpaBJICHHOCTH (B
paMKax CBOCTO KJacca, IJ_IKOJ'IBI);

HHTEpCCa K IMPAKTUYCCKOMY H3YUYCHUIO npo@eccnﬁ pa3in4HoOro pojga, B TOM HYHCIIC HAa OCHOBC
MPUMCHCHUS NPCIAMETHBIX 3HAHUU 110 XHUMHUU,

YBAKEHHSI K TPYAY, JIOASAM TPYyJa U pe3yabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHAMBUAYAILHON TPACKTOPHH 00pa3oBaHus, Oyaymiei mpodeccuun
U peau3aiyi COOCTBEHHBIX KHU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PKOJIOrHYecKOro BOCIHTAHMA:

OKOJOTHUYCCKHU uenecooGpa3H0r0 OTHOIICHHUSA K HpI/IPOI[e, KakK I/ICTO‘-IHI/IKy CyHIeCTBOBaHI/IH JKN3HU Ha
3emiie;

MOHUMAaHUS TJI00aJILHOTO XapakTepa SKOJOTMYCCKUX HpOGJICM, BJIMAHUS SKOHOMHWYCCKUX ITPOLCCCOB
Ha COCTOSIHME MTPUPOJIHON M COLIMAIBHOMN CPEIbL;

OCO3HaHUus HCO6XOI[I/IMOCTI/I HCITIOJIb30BaHHUA I[OCTI/I)KCHI/II\/'I XUMUKU JJid  PCIICHHA BOIPOCOB
palOHaJIBbHOT'O NPHUPOA0IIOTIB30BAHN A,

AKTUBHOTO HEIPUATHSA JCUCTBUM, NPUHOCIIIMX BpEA OKPYXKAKOLWEH NPUPOJHON cpene, yMEHUs
MIPOTrHO3UPOBATh HEOJArONPUATHBIE HSKOJIOTMUYECKHE IOCIEJACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MIPEAOTBPALLATh UX;

HaJU4Ms Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS], HKOJIOTMYECKOW KYJIBTYpPBI, OIbITA IEATEIbHOCTH
9KOJIOTHYECKOW HAIPAaBJICHHOCTH, YMEHHSI PYKOBOJACTBOBATHCS UMH B MO3HABATEIbHOM, KOMMYHUKAaTUBHOMN
U COLIMATIBHOW MPaKTHKE, CTIOCOOHOCTH U YMEHUS! aKTUBHO MPOTUBOCTOSTH UJIEOJIOTHH XeMOoGhoOuu;

7) HEHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH U
00I1eCTBEHHOW MTPAKTHUKH;

MOHUMAaHMs CeuUu(PUKN XUMUU KaK HayKd, OCO3HaHUA €€ poju B (OPMUPOBAHUU PAIIMOHATHHOTO
HAayYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOIO MpPEACTaBICHUS 00 OKPYKalolleM MHpEe Kak O €IWHCTBE
MPUPOABI U YEJOBEKa, B MO3HAHHM MPHUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHHWH MpoOIeM COXpaHEHHUS
MIPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTU B 0c00011 3HAUMMOCTH XUMHH ISl COBPEMEHHOM IIUBHIIM3ALUU: B €€ TYMaHUCTUYECKOM
HAIpPAaBJICEHHOCTH U BaKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYphl, PEIICHUH I100aTbHBIX
po0JieM YyCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPhEBOM, SHEPreTUUECKOM, MUIIEBOIM U HKOJIOTUYECKOM
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, OOECIEYEHUH YCJIOBHM YCIEUIHOTO Tpyda M 3KOJIOTUYECKH
KOM(OPTHOM JKMU3HH KaXKJOTO YJIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: TOHHMAaHUSl CYIIHOCTH METOJOB MO3HAHHUSA, HCIOIb3yeMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCMOJb30BaTh IOJIydaeMble 3HAHUSA MJIS aHAlu3a U OOBSCHEHHS
SBJIICHUN OKPYKAIOIIEr0 MHpa U NPOUCXOASIIMX B HEM H3MEHEHHH, yMeHHs JeiaTb OOOCHOBAaHHBIC
3aKJIFOUEHUS] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIONIMXCSA JAaHHBIX C LEJIbI0 TMOJYYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIIFHO MCIOJIB30BaTh XUMHYECKHAE 3HAHUS JUIsL pCHICHU A HpO6J'I€M B pCAJIbHBIX
JKU3HCHHBIX CUTYyalHAX;

HUHTEpCCAa K NO3HAHUTIO U HCCIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTA M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa30BaHI/IIO n CaM006pa3OBaHI/IIO, K aKTHBHOMY
MOJIYYCHHIO HOBBIX 3HAHMH 10 XUMHUH B COOTBETCTBUM C KU3HEHHBIMU HOTpe6HOCTHMI/I;

HMHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax NpoPhecCHOHATHLHON e TeTbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS YI€OHOT0 MpeaMeTa « XUMHEs» Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHUs BKITIOYAOT:

3HaYMMble U1 (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYHYAIOUIMXCS  MEXAUCIHUILUTUHAPHBIC
(Mex1mpeaMeTHbIE) OOIEHAayYHbIE IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U
cienn(UKy METOJOB TO3HAHUS, MCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, dHEPTHS,
SBIICHHUE, TPOLIECC, CHUCTeMa, HAay4YHbIH (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPH,
HCCleI0OBaHUE, HA0JII0/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHUE);

YHHUBEpCaJbHble y4yeOHble JeWcTBMs (II03HABaTEIbHbIE, KOMMYHUKATUBHBIE, PpETYJIATHBHbIE),
obOecneunBatomue (GopmupoBaHue (YHKIHMOHATBHOW TPAMOTHOCTM W  COLMAJIbHOW KOMIETEHLUHU

00yJaroImxcs;

CIIOCOOHOCTD O6y‘IaIOHII/IXC$I HCII0JIB30BATh OCBOCHHBLIC MCKIUCHHUIIJIMHAPHBIC, MUPOBO33PCHUYCCKUC
3HAaHUA 1 YHUBCPCAJIbHBIC y‘~I€6HI>Ie I[GﬁCTBI/ISI B II03HABATCILHON 1 COIII/I&J'II:HOﬁ IMPAKTHUKE.

MeTaHpeHMeTHIﬂe PE3YIbTATHI OTPAXKAKOT OBJIAACHUEC YHUBCPCAJIbHBIMHA y‘-Ie6HI)IMI/I IIO3HAaBaTCIbHBIMU,
KOMMYHUKATHBHBIMU U PETYIATUBHBIMUA HGﬁCTBHHMH.

OBJIaIleHI/Ie YuuBEpcCaJdbHbIMHU y‘lCﬁHI)IMI/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBbIe JIOrNYecKHEe TeHCTBUSA:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaIU3UPOBATh MPOOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpCAC/IAATE LCIW ACATCIIBHOCTH, 3aaaBas IHapaMETpbl U KPUTCPHUH HUX OOCTHKCHUSA, COOTHOCHUTH
PE3YIbTAThI ACATCIBHOCTH C IIOCTABJICHHBIMHU LCJISIMU

HCII0JIB30BaTh IIPU OCBOCHHUU 3HAHUI HpI/IéMH JIOTUYCCKOI'0 MBIINUJICHUA — BBIACIIATH XapaKTCPHBIC
IIpU3HAKHU IMOHATHH U YCTaHABJIMBAaTh KX B3aMMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATHA IJId
00BIACHEHUS OTACIBbHBIX (baKTOB n HBHeHHﬁ;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKHX pCaKHHfI;
YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY N3YYaCMbIMU SABJICHUSAMU,

CTPOUTHL JIOTHYCECKUC PACCYKIACHUA (I/IH,ZLYKTI/IBHLIG, ACAYKTUBHBIC, 110 aHaHOFI/II/I), BBIABJIATH
3aKOHOMCPHOCTH U IIPOTUBOPCUHA B paCCMATPHUBACMBIX ABJICHUAX, (I)OpMy.]'II/IPOBaTB BBIBOJBI M 3aKJIFOUYCHU A,

INPpUMCHATE B MPOLECCE IMO3HAHHUA, UCIIOJIB3YEMbIC B XHUMHU CHUMBOJIMYCCKUC (SHaKOBLIe) MOACIIN,
Hp606pa3OBHBaTB MOJCIIbHBIC TIPCACTABIICHUA — XUMHUYECKUM 3HaAK (CI/IMBOJ'I) OJICMCHTA, XHUMHUYCCKasd
(I)OpMyJ'Ia, YpaBHCHUC XUMHUYECKON pCaknnn — Npu pCHICHUU y‘{e6HLIX IMMO3HABATCJIBHBIX U IPAKTUYCCKUX
3aa4, IPUMCHATb HA3BAHHBIC MOJCIIBHBIC MPCACTABJICHUA Ui BBISBJICHUSA XAPAKTCPHBIX IIPU3HAKOB
H3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKHHfI.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:
BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMUYECKIX PEAKIIHIA,
dbopMynupoBaTh METH M 3aJa4d UCCIEIOBAHMs, WCIOJb30BaTh IMOCTABIEHHBIE W CAMOCTOSITEIBHO

C(bOpMyJII/IpOBaHHBIC BOIIPOCHI B KAYCCTBEC MHCTPYMCHTA MMO3HAHUA U OCHOBBI JIJIS1 (bOpMI/IpOBaHI/IH TUITIOTE3bI
I10 IMPOBCPKE MPABUJIIBHOCTHU BBICKA3bIBACMBIX CY)KHCHHﬁ;



BJIAJICTb HABbIKAMU CaAMOCTOSATCIIBHOI'O INJIAHUPOBAHUA W IMPOBCACHHUA YUCHUYCCKUX SKCIICPUMCHTOB,
COBEpIICHCTBOBATh yMEHHs HAONIOAATh 3a XOAOM IIPOIIECCA, CAMOCTOSATENIBHO IPOrHO3MPOBATH €ro
pe3ynbrat, (GOpMyaUpOBaTh OOOOIIEHHS W BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB
HCCIIEIOBAHUS, COCTABIISITh 000CHOBaHHbBIN OTYET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHWYECKOH MCCIeNOBATENbCKOW M TMPOEKTHOW JEATENbHOCTH, TMPOSBISTH
CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOHMCKY METOJOB PpEIICHUS IPAKTHYECKHX 3aJad,
IIPUMEHEHHIO PA3JIMYHBIX METOJ0B MIO3HAHUS.

3) pabora ¢ unpopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX WHGOpMAUU (HAYYHO-TIOMYJISIpHAs JIMTEeparypa
XUMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIC MOCOOuWs, pecypchl MHTepHeTa), aHAIM3UPOBaTh WHOOPMAIIHIO
pa3IUYHBIX BUAOB ©  (GOpM TpPEACTaBICHUS, KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3arpockl U NPUMEHSTh pa3IMYHbIE METOJbl IpPU MOUCKE U 0TOOpe MH(popManuwy,
HE0OX0IMMOM ISl BHIOJIHEHUS YUeOHBIX 3a71au ONPEeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U pa3IUYHBIX
ITIONMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMalbHYIO (OopMy TpejcTaBieHuss nHopManuu (CxeMbl, rpapuky,
JiarpamMMbl, TaOJIUIbl, PUCYHKH U IPYTHE);

WCTIOJb30BaTh HAy4YHBIH SI3BIK B KAueCTBE CpEACTBA NMPHU pPadOTe C XUMHUYECKOW HH(POPMAIIUEH:
MIPUMEHSATh MEXIIPeIMETHbIE ((PU3nUecKre 1 MaTEMAaTHUYECKUE) 3HAKH U CUMBOJIBI, (JOPMYJIIBI, a00peBUATYPHI,
HOMEHKJIATYPY;

HCIIOJIb30BaTh U HpCOGpEBOBBIBaTB 3HaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.
OBnaueHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU I[EﬁCTBPIﬂMPI:

3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMOI TEMBI B XOJI€ IHAJIOTa
W/WJIA TUCKYCCHUH, BBICKA3bIBaTh HICH, (DOPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCUTEIHHO BBITTOJTHCHHS
MPEAJIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAIUEH pe3ylbTaTOB MO3HABATEIbHON JAESITENbHOCTH, TOTYICHHBIX
CaMOCTOSITENILHO HJI COBMECTHO CO CBEPCTHUKAMU MPH BBHIIIOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MIPAKTUYECKON pabOTHI MO UCCIIEIOBAaHUIO CBOWCTB M3Y4aeMbIX BEUIECTB, peaIU3allK Y4eOHOTO MPOEKTa U
(bopMynUpOBaTh BHIBOIbI
0 pe3ysibTaTaM MPOBEAEHHBIX UCCIIEI0OBAHUHN MYTEM COTJIACOBAHUS MO3UIINIA B X0/ 00CYK/IeHUsI U 0OMeHa
MHEHUSIMHU.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSMU:

CaMOCTOSITENIBHO TIAHUPOBATh U OCYLIECTBIISITH CBOIO IT03HABATENbHYIO AEATEIbHOCTD, ONPEACIss €€
LIeJIN ¥ 3a/1a41, KOHTPOJIUPOBATH U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MIPEIaraeMblii aITOPUTM
JeWCTBUI NPU BBINOJIHEHUH YUE€OHBIX U MCCIIeI0BATENbCKUX 3a/1a4, BEIOMpaTh Hanbosee 3 PeKTUBHbII

CII0C00 UX peuieHud ¢ y‘{éTOM MOJIY4YCHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHYSCKUX PCaAKIUAX;

OCYIICCTBJIAITb CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOIICHKH.



NPEIMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenmeTHBIe pe3yabTaThl OCBOEHUSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEJICTABICHUN O XHUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOH KapTUHBI
MHpa, pOJIM XUMHH B TIO3HAHUU SBIICHUH MPUPOJIBI, B (POPMHUPOBAHUH MBIIIICHUS U KYJIbTYPBI IUIHOCTH, €€
(YHKIIMOHATTLHOW TPaMOTHOCTH, HEOOXOIMMOW JUIS PEIICHUS NPAKTHYSCKUX 33]ad W IKOJOTUYCCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPUPOTHON CpPeIe;

BJIAJICHUE CHCTEMOM XWUMHUYECKMX 3HAHUM, KOTOPAas BKIIOYAET: OCHOBOIOJIATAIOIIAE TOHATHS
(XMMUYECKMII ~ 3JI€MEHT,  aToM, JJIGKTpOHHas  00OJoYka  aToMa,  MOJIEKyJa,  BAJEHTHOCTbD,
ANIEKTPOOTPHUIATENLHOCTD, XUMUUYECKas CBA3b, CTPYKTypHas opmyna (pa3BEPHYTast U COKpAILIEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJIIpHbIA 00BEM, YIJIepOJHbIN CKeleT, (yHKUMOHAIbHAs TpyIa, paanuKaj, U30MepHs,
M30MEPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOJIbI, KHCIOPOJ M a30TCOJEpKAIINE COCIUHEHUs,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHbIE COEANHEHNUS); TEOPUN U 3aKOHBI (T€OpHUs
CTpoeHus oprannyeckux BemectB A. M. BytnepoBa, 3akoH coXpaHeHHsI MACChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHYECKUE 3HAHUS, JIe)Kalllie B OCHOBE IOHUMaHUs IPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (DaKTOJIOrMuecKrue CBEIACHMS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HUCHOJIb30BaHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKON NESTENTbHOCTH
YEJI0BEKa;

CCbOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBISABJIIATH xapaKTepHHe HpI/ISHaKI/I HOHHTHP'I, yCTaHaBJ'H/IBaTB ux
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IPU OTIMCAHUHU COCTaBa, CTPOCHUS U MIPEBpaIeHUN
OPraHM4YeCKUX COCTUHECHUN;

c(OpMUPOBAHHOCTh YMEHHI UCTIOTIB30BATh XMMHUECKYIO CUMBOJIMKY JJISi COCTaBJICHHS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) GOPMYT OpraHNYeCKUX BEIIECTB U ypaBHEHUIN XUMHUUECKHUX
peaxiuii, U3roTaBIuBaTh MOJIEIH MOJIEKYJ OpraHMYECKUX BEIIECTB JUIS WILTIOCTPALMUA UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIUBATH MPUHAATIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB I10
UX COCTaBy M CTPOCHHMIO K ONIPENCIEHHOMY KIAcCy/TpyHIe COoeluHEHUM (YriaeBOAOPOIbl, KUCIOPOI M
a30TCOJIEpIKAIINEe COEOUHEHHs, BBICOKOMOJIEKYJISIPHbIE COCAMHEHMS), JaBaTb MM Ha3BaHUSA IO
cuctemarnueckori HoMmeHknarype (IUPAC), a Taxke NpHUBOIWTH TPUBHAIBbHBIC HA3BAHUS OTIEIHHBIX
OpPraHMYECKUX BEIIECTB (3TUJICH, MPOMUIICH, alleTUIICH, 3TUJICHIJIMKOJIb, TIIMLIEPHH, (PeHO, (hopMabaeru,
alleTanpJeru]i, MypaBbHHAs KHCIIOTa, YKCyCHas KHCJIOTa, OJEMHOBAas KHUCJOTa, CTEapUHOBAsl KHUCIIOTA,
TIII0K03a, PPyKTO3a, Kpaxmall, IeJIIi0103a, TIIUIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEICIATh BUIbBl XMMHUYCCKOH CBSI3M B OPraHMYECKHX COCIUHCHHUSX
(oIMHApHBIC M KPATHBIC);

C(l)OpMI/IpOBaHHOCTB YMCHHA NPHUMCHATH IMOJIOKCHUSA TCOPHUU CTPOCHUA OPraHUYCCKUX BCIICCTB A.
M. Ey’TJIepOBa JJIs OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BCIICCTB OT HUX COCTaBa MW CTPOCHHA; 3aKOH
COXpPAaHCHUA MACChI BCHICCTB,

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, PU3NUECKUE U XUMUYECKIE CBOMCTBA
TUMAYHBIX MPEICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHUYECKHUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOTIIEH,
arietuiieH, Oyraauen-1,3, MmetTunOyraauen- 1,3, 6eH3011, METaHO, ATAHOJ, STHJICHTJIUKOJIb, TTTUIEPUH, (DEHOT,
aleTanbAeTu/l, MypaBbrUHAs U YKCYCHAs! KUCIOTHI, IIIF0K03a, Kpaxmall, HEeJII0JI03a, aMUHOYKCYCHAs KUCIIOTA),
WJUTIOCTPUPOBATH TEHETUUECKYIO CBSI3b MEXK/1y HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUI
C MCITOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;



c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHUKU YIJIEBOJAOPOAHOTO CHIPbs (HE(TH,
MPUPOJIHBIN ra3, YroJib), CIOCOObI X MepepaboTKH U MPAKTUYECKOE MPUMEHEHHUE MTPOAYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIYUCICHHUS TI0 XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA MIIM IIPOIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJHOTO
u3 HCXOIHBIX BELIECTB
WM MPOJIYKTOB PEaKLnn);

c(OPMHUPOBAHHOCTh YMEHHH BJIAJICTh CHCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHMS,
WCIIOJb3YEMbIX B XUMUU TPH W3YYCHHHM BEIIECTB M XUMUUYECKHUX SIBJICHUM (HAOMIOJCHUE, WM3MEpPEHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNUE), UCTIOIH30BATh CUCTEMHbBIE XUMUUECKUE 3HAHUS Il IPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAILUSAX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUM COOJIOaTh TpaBUjia TOJIH30BAHUS XUMUYECKOW TMOCYIOH U
nabopaTopHbIM O00OpYJOBaHMEM, a TaKXKe TMpaBmia OOpalieHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBINOJHATH XUMUYECKUN 3KCHEPUMEHT (MpeBpalleHHs
OPraHMYECKHUX BEIIECTB IIPU HArPEBaHMM, MOJYyYEHHE 3TWJIEHA M U3YyYEHHE €r0 CBOWMCTB, KaYECTBEHHBIE
peakuu OpraHMYecKHX BEIIECTB, JEHATypalus OeNKOB MpHU HarpeBaHUU, I[BETHbIE peaKklIHUU OENIKOB) B
COOTBETCTBUU C MMpaBWJIAMU TEXHUKHU O€30MACHOCTH MPH OOpalleHUH C BEIIECTBAMU U JIAOOPATOPHBIM
00opy/nOBaHUEM, MPEJCTaBIATh PE3yNbTaThl XMMHUYECKOTO HKCIEPUMEHTa B (OpMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuii ¥ GOpMYIHUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAITU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO, ITOJTyIaeMyIO U3
Pa3HBIX UICTOYHUKOB (CpeAcTBa MaccoBOi nHbopmanuu, IHTepHET U Apyrux);

c(hOopMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBHIIa YKOJOTUUYECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYAOBOH IEATENBHOCTH B IENIAX COXPAHEHHUsS CBOETO 3JIOPOBBSI M OKpPYXKAIOIMICH MPHUPOJIHOW CPEIbI,
0CO3HABATh OMACHOCTh BO3JICHCTBHUS Ha KUBBIE OPTaHU3MbI ONIPECTIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAsT
cmbica nokazaresst [1J1K, mosicHATh Ha mpuMepax CriocoObl YMEHBIICHHSI U MPEIOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YeJI0BEKa;

JJIA 06yqa10m1/1x0}1 C OI'PaHUYCHHBIMH BO3MOXXHOCTAMHU 3A0POBBA: YMCHHE IPUMCHATH 3HAHUIA 00
OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAHUSA BCIICCTB U XUMUUYCCKUX HBHCHHﬁ;

JUIS CIIETIBIX U CIA0OBUSAIINX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(PHO-TOUYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux GopMyi.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBanue pasneiioB U TEM IPOrpaMMBbl
/o

Pa3nea 1. Teoperuyeckue 0CHOBBI OPraHu4ecKOi XMMHHU

1.1 IIpenmer opranuueckoit xumuu. Teopus cTpoeHus
opranuyeckux coenunennii A. M. bytieposa

Hroro no pazneny

Pa3nen 2. YriaeBogopoabl

2.1 TlpenenvHBIC YTICBOAOPOIBI — AIKAHBI

2.2 HenpenenbHbIC YIIICBOIOPOIBI: AIKCHBI, ATKATUCHBI, aTKUHBI
2.3 Apomarndeckue yriieBoJ0pO Ikl

2.4 TlpupoaHbIEe HCTOYHHUKH YIIIEBOJAOPOIOB M UX mepepaboTka
Hroro no pazneny

Pasznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHU st
3.1 Couptel. deHon

3.2 Anpaerunsi. Kapbonosbie kuciaotsl. CroxHbIE dDUPHI

3.3  VYrueBomsl

Utoro no pazneny

Pa3znen 4. A3oTconepskanye oprannyeckue coeIuHeHus

4.1 AwmuHBI. AMUHOKHUCIIOTHL. benku

Utoro no pazneny

Paszgea S. BoicokomoJiekyJIsipHble COeAUHECHUS

5.1 [TIlnactmaccel. Kayuyku. Bonokna

Htoro mo pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

[EEN
o w N o N

W N w

13

KonnuectBo yacos

KontponbHsble
paboThl

IIpakTrnueckue
paboTsl

DnekTpoHHbIe (ITU(POBHIL)
oOpazoBaresbHbIE PECYPChI
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne Tema ypoxka

/1 Bcero
1 IIpenmer opraHuyeckoil XUMuu,ee 1

BO3HUKHOBCHUC,PA3BUTUC 1 3HAUCHUC.

2  Teopus cTpoeHUSI OPTAHUICCKUX 1
coenuHenuii A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

3 IlpexncraieHue o KIaccupUKAIIH 1
opraHuyeckux BeiecTB. HomeHkmarypa
(cucteMaruyeckas) U TpUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

4 AnKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYSCKUAN PSJT

5 MertaH u 3TaH — MPOCTEHIITIE 1
MIPEICTaBUTENH aJTKaHOB

6  AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1

7 DTuIeH W IpONUjIeH — MPOCTEeHIINe 1
MIPE/ICTaBUTENH aJIKEHOB

8 IIpaktuyeckas padora No 1. 1
«[lonydyeHnue sTuIIeHA U U3yYCHHE €TO0
CBOMCTB»

9 Anxanuensl. byraguen-1,3 u 1

MetuinOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyKa U PEe3HHbI

10 AnKMHEBIL: COCTaB U OCOOEHHOCTHU 1
CTPOCHHMSI, TOMOJIOTHYECKHIA PSI.
AneTtniieH — npocTenmmin
MIPEJICTAaBUTENb aJIKHHOB

11 BeluucneHus Mo ypaBHEHHIO 1
XUMUYECKOHN peakIiuu

KonnuectBo yacos

Kontponsnsie IIpakTuyeckue

paboThl

paboThl

Hara mman Jlata ¢akr

03.09.2024

10.09.2024

17.09.2024

24.09.2024

01.10.2024

08.10.2024
15.10.2024

22.10.2024

12.11.2024

19.11.2024

26.11.2024

DneKTpoHHbIE HU(POBBIC
00pa3oBaTENIbHBIE PECYPCHI
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n/n

12

13

14

15

16

17

18

19

20

21

22

23

Tema ypoka

Apensl: 6eH301 1 TOIY0J. TOKCHYHOCTh
apeHoB

I'eneTnueckas cBsI3b YII€BOJOPOJIOB,
IMpHUHAJIC)KAIIUX K PAa3JIMYHBIM KJIacCaM

[IpupoiHBIE NCTOYHUKH YIIIEBOIOPOIOB:

MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

[IpupoiHBIE UCTOYHUKH YIJIEBOIOPOIOB:

MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

KonTtponbHas padoTa mo pasaery
«YTIeBoA0pOabD)

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJ M 3TaHo1. BomopoaHas cBs3b

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TIHLIEPUH

®DeHoJI: CTPOCHUE MOJIEKYJIBL,
¢bu3nyeckrue 1 XMMHUYECKHE CBOICTBA,
IIPUMEHEHHE

Anpaeruapl: GopManbaerua u
aretanbJeruy. AleToH
OnHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KMCIIOThI: MypaBbUHAs U
yKCYCHas

ITpaktnyeckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIJIOTBI)

CTeapI/IHOBaH " OJICMHOBAas KHUCJIOTHI,
KakK IMPEACTABUTECIIA BBICIIIUX
Kap6OHOBLIX KHUCJIOT

Bcero

KonnuectBo yacos

Kountponsnsie IIpakTuyeckue

paboThI

paboTsl

Hara mman Jlata dakr

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

21.01.2025

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

DneKTpoHHbIE HU(POBBIE
00pa3oBaTENIbHBIE PECYPCHI
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n/n

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

Mbru1a Kak cOJIU BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ uapomm3
CIIOKHBIX 3(hUPOB

XKupsr: ruapoans, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB

VYrneBospl: cocTaB, KjIacCU(PUKAIUS.
Baxneiimme npeacraBuTeNn: TIIOK03a,
¢bpykTo3a, caxaposa

Kpaxman u nemironosa Kak nIpupoHbie
MOJIUMEPBI

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxamiue opraHn4eckue
COCIIMHEHUS

AMWHBI: METHJIAMHUH U aHWJINH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYECKUe COeTMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuap

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

OCHOBHBIC ITIOHATHUS XUMHH
BbICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

OCHOBHBIC MCTOJbI CHHTC3a
BbICOKOMOJICKYJIAPHBIX COC,I[PIHGHI/Iﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KonnuectBo yacos

Bcero Kontponsnsie IIpakTuyeckue
paboThI paboThI

34 2 2

Hara mman Jlata dakr

11.03.2025

18.03.2025

01.04.2025

08.04.2025

15.04.2025

22.04.2025

29.04.2025

06.05.2025

13.05.2025

20.05.2025

27.05.2025

DneKTpoHHbIE HU(POBBIE
00pa3oBaTENIbHBIE PECYPCHI
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A. AKimoHepHOE 00IIECTBO

«M3parenscTBO «IIpocBemenne»
METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

INabpuensu, O. C. Meronuueckoe nocooue Xumus 10 kimacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/
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