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MHNOACHUTEJBbHASA 3AIINCKA

[TporpaMma 1o XMMHH Ha YPOBHE CpeAHero oduiero ooOpa3zoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHsS (eaepalbHON 00pa3oBaTeNbHOM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mnpencraBieHHbIX B DenepasbHOM TOCYIapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojgaBaHus yueOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX opranusanusx Poccuiickoit denepanuu, pealu3yrIUX OCHOBHBIE
o0Opa3oBaTeNnbHbIe NMPOTPAMMBI, U OCHOBHBIX NOJOXKeHUN «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutiickoit @enepanuu Ha niepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXO/0B K pa3padOTKe MPOrpaMMBbI [10 XUMUH, K OTMPEIENIEHUI0 O0IIeH CTpaTeruu
00y4YeHHs, BOCTIUTAHUS U Pa3BUTHsI O0YJAIOIIUXCs CPEICTBAMH yIeOHOTO MpeaMeTa «XUMUSD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble nosoxkeHuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3ylabTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
MOATOTOBKU BBITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHE, TIOJTY4aeMO€  BBITYCKHUKaMH  00IIeo0pa30BaTeIbHOM
OpTaHU3aINH, SBISIETCS HEOTHEMIIEMOU YacThi0 X 00pa3oBaHHOCTH. OHO CIIY)KHUT 3aBEPLIAIOIIUAM
ATArOM pealu3allii Ha COOTBETCTBYIOINIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
L[EJIOCTHOM CHCTEME XHMMHUYECKOro O00pa3oBaHMsS. DTH IEHHOCTH KacaroTcs MO3HaHHUS 3aKOHOB
npuposl, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIBTYphI YEIOBEKA, a TAKKE HKOJIOTUIECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M TIPUPOIHON cpene. Peanmnsyercs xumudeckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS CPENCTBAMHU Y4eOHOTO
npeamera «XUMHs», COJEpKaHUE U TIOCTPOCHHUE KOTOPOrO ONpeeNeHbl B IPOrpaMMe Mo XUMHUU ¢
yu€ToM cnenn(pUKH HAyKH XUMHH, €€ 3HAUCHHs B MO3HAHWH MPHUPOIBI U B MaTEPHATIBHOHN JKU3HU
o0IIecTBa, a TakXke C y4€TOM OONmMX IelNeld W TMPUHIUIIOB, XapaKTEPH3YIOUINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero ob1ero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyro poJib B COBPEMEHHOM
[IUBWIIN3ALMN, B CO3JIaHMM HOBOH 0a3bl MaTepHalbHOW KyiabTypbl. OHa BHOCHT CBOW BKJIax B
(dbopMHpOBaHKE PAIIMOHATFHOTO HAYYHOT'O MBIIIJICHHS, B CO3/IaHHE IIETIOCTHOTO MPEICTABICHHS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE HPUPOJBI U YeJIOBEKa, KOTopoe (HOpMUpPYETCs B XUMHUHM Ha
OCHOBE ITOHMMaHUS BEIIECTBEHHOI0 COCTaBa OKPY>KAIOILIEr0 MHUpPa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIACTSIMU TIPUMEHEHHUSI.

TecHO B3aMMOJIEHCTBYS C APYTUMH €CTECTBEHHBIMHU HAyKaMHU, XUMHSI CTalla HEOThEMIIEMON
YacThI0 MUPOBOM KYyJIBTYPbI, HEOOXOUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIA U KHU3HH KAXJ0T0 YiIeHa
obmectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3UJaTeNlbHas, KaK HayKa BBICOKHUX TEXHOJIOTUN
HarpaBJIeHa Ha pelIeHUE TI00ATBHBIX TPOOIEM YCTOMUHUBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUIECKOH, MUIIEBOH, IKOJIOTHIECKONW OE30MaCHOCTH U OXPaHbI 3T0POBBSI.

B coorBercTBMM C OOMIMMH LENSIMH M TNPHHLIUIAMH CPEIHEro o0IIero oOpa3oBaHUS
cogepxkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypoBEeHb M3YUEHHUs) OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYIBTYPHYIO TIOATOTOBKY OOYYAOIINXCS, HEOOXOMUMYID UM s
BBIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, YCIIENTHOTO BKIIOYCHHS B JKHU3Hb COLMYMAa,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocTaBisFOIMMHU PpeAMETa « XUMUS» SIBISIFOTCS 0a30BbIe KYpChl — « OpraHudecKast XUMUsDH)
n «O01as u HeopraHuveckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHUsSI KOTOPBIX SBJSIOTCS



OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUM MO HEOPraHUYECKOM XUMHHM (C BKIFOUEHHEM 3HAHUHN M3
o01Iell XuMUM) U Opranndeckoi Xxumun. @OpMHUpPOBaHUE JAHHON CUCTEMbI 3HAHUH MPH W3YUYCHUH
npeaMera 00ecIieYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCErO MHOT0OOpa3Hs BEUIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckas
XUMHUs» cpopMUpOBaHa B IPOrpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOIO MOAXO0JA K H3YYEHHIO
y4yeOHOro Mmarepuaiga u OOYCIOBJIEHA HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUK Ha
ONpEIEIEHHBIX TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpuBarOTCA Ha YPOBHE KJIIACCUYECKON TEOPUU CTPOCHUS OPraHUYECKUX COCIUHEHHM, a TAKXKe
Ha YPOBHE CTEPEOXMMUYECKUX H JEKTPOHHBIX IPEACTaBIECHUHN O CTpoeHUH BemiecTB. CBeneHus oo
M3Y4aeMbIX B KypC€ BEIIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOIOPOAOB /10 CIOKHBIX OMOJIOTMUYECKH
aKTUBHBIX COEIUHEHHH. B Kypce oprannyeckoil XuMuM MoJIy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOI'O 00LIero oOpa3oBaHUs ME€PBOHAYAIBHBIEC MIPEJICTABICHUS O XMMUYECKON CBS3H,
KJIaCCU()MKALMOHHBIX IMPHU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HUX CTPOCHUS, O
XMMHYECKON PEaKIuu.

[Ton HOBBIM YIVIOM 3peHMsI B IpenMere «XuMus» 0a30BOro ypoBHS PaccMaTpHUBAaETCS
U3YYEHHBI Ha YpOBHE OCHOBHOIO 0Owiero o0pa3oBaHUsS TEOPETUYECKMH MaTepual U
(aKTOJIOrMUECKUE CBEJICHHUS O BELIECTBAX M XUMMYECKOH peakuuu. Tak, B 4yaCTHOCTH, B Kypce
«O0masi 1 HeopraHuveckas XMMHs» 00y4aroIMMCsl IPEIOCTaBISETCS BO3MOXHOCTb OCO3HATh
3HAYEHHUE MEPUOJUUYECKOr0 3aKOHa ¢ 00ILETEOPETUYECKUX U METOI0JIOTMYECKUX MO3ULUI, TITy0xke
MOHATh UCTOPUUYECKOE U3MEHEHUEe (PyHKIUI 3TOro 3akoHa — oT 00oO0maronei 10 00bsACHSIoIEH U
IIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMN O BaKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TaK)K€ O XMMHUYECKMX PEAKLUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHserca B Kypcax 10 wm 11  kimaccoB dieMEHTaMM  COAEpPKaHUS, HMMEIOIIMMHU
KYJIBTYpOJIOTHUECKUII M MNPUKIAJAHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aUMOCBS3U XUMHH C IPYTMMU HayKaMU, pACKPBIBAIOT €€ pOJIb B IO3HABATEIBHON U IPAKTUYECKOU
NeSITeIbHOCTH YEeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MIPOLIECCY TBOPUYECTBA B 001acTH
TEOPUU U IPAKTUYECKUX IPUIOKEHUM XUMHUHU, [OMOIalOT BBITYCKHUKY OpPHUEHTHPOBATHCA B
OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX IPOOJIEMaX, CBSI3aHHBIX C XUMHEH, KpUTUYECKHU OCMBICITUBATD
MH(OPMALIMI0O M TPUMEHATh €€ JUIsl TOMOJHEHWs] 3HAaHUM, pELIEHUS WHTEUIEKTYalbHbIX H
9KCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3a/ad. B 1emnom copepxkaHue ydyeOHOro mnpeamera
«XUMHS» JTaHHOTO YPOBHS H3yY€HHs OPHEHTHPOBAaHO Ha (OPMHUPOBAHUE Yy OOYyYarOIMIUXCS
MHUPOBO33PEHYECKON OCHOBBI Ul MOHMMaHUS (UIOCO(OCKUX HJAEH, TaKMX KaK: MaTepHajJbHOe
€IMHCTBO HEOPTaHWYECKOT0 U OPraHHYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM SKCHEPUMEHTA W pPELICHUs
MPOTHUBOPEUUI MEX1y HOBBIMU (DaKTaMU M TEOPETHUECKUMH IPEANOCHUIKAMHU, OCO3HAHUE DPOJIU
XMMHU B PELICHWU SKOJOTMYECKHX MpobieM, a Takke NpobieM cOepekeHUs] 3HEePreTHUECKUX
PECYPCOB, CHIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B nuane pemenus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COLIMATTU3ALMN 00yJarOINXCs IPUHSATHIE
[IpOrpaMMONl 0 XMMHHM IIOAXOAbl K OIPEACICHUIO COIEPKAHMS M IIOCTPOEHUs IIpeaAMeTa
peaycMaTpuBaloT (OPMUPOBAHME YHHBEPCAJIBHBIX Y4YeOHBIX JeMCTBUH, HMeIuX 0azoBoe
3Ha4YeHHUe JJIs PA3JINYHbIX BUJOB IESATEIBHOCTH: peIleHUs Mpo0ieM, IOUCKa, aHalIu3a U 00paboTKU



nH(popMaluy, HEOOXOAMMBIX Ui MPHOOPETEHUsl OIbITa MPAKTHYECKOW U HCCIeA0BATEIbCKOM
NEeSTeIbHOCTH, 3aHUMAIOIIIEH Ba)KHOE MECTO B TTO3HAHUU XUMUHU.

B npaktuke npernogaBaHus XMMUAY Kak HAa yPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsl, TaK U
Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHuUs, MPHU OMPEACICHUN COJICPKATEIHHON XapaKTEPUCTUKU
1enei n3y4eHus rpeaMera HarpapieHUEM MIePBOCTEIIEHHOM 3HAUMMOCTH TPAIUIIMOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XHMMHUYECKOM Hayku Kak oOOJIaCTH COBPEMEHHOI0 €CTE€CTBO3HAHUS,
MPAKTUYECKON JESITEIIbHOCTH 4YENIOBEKA M KaK OJIHOrO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOAMYECKON TOUYKM 3pEHUsI TaKOW MOAXOJ K ONPEACNICHUIO LIeJIel U3YYeHUs MpeIMeTa SBISETCS
BIIOJIHE OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHMs TJABHBIMH IIENISIMU HM3y4YeHHs mpenMera «XUMHs Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

. (GhOpMHPOBaHHE CHUCTEMBI XWMHUYCCKMX 3HAHWA KaK BaKHEHIICH COCTABJISFOIICH
€CTECTBEHHO-HAyYHON KAapTUHBI MHpPA, B OCHOBE KOTOPOM JieKaT KIFOUEBBIE TMOHSATHUA,
(dyHIlaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U TMOHHUMaHUE
CYUTHOCTH JOCTYIHBIX 000011IeHUu MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHUS;

. (hopMUPOBAaHHE U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJ[aX TIO3HAHUS BEIIESCTB
U XAMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETCHHSI YMCHHA OPHUEHTHUPOBATHCS B MHPE
BEILIECTB U XUMHUYECKUX SIBJICHUU, UMEIOIIUX MECTO B MPHUPOJIC, B IPAKTUUECKON M MOBCEIHEBHOM
KU3HU;

o pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM MpaBui O€30MacHOro OOpalleHus ¢
BEILIECTBAMH.

Hapsiny ¢ »Tum, comepxatenpHas XapaKTepUCTHKA IIeJield W 3a7a4 U3Y4YCHHS MpeaMeTa B
nporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHM C HOBBIMU MPHOPUTETAMHU B
cucTeMe cpeaHero oodmiero oopasoBanus. CerogHs B MpemnofaBaHUM XHUMHUHU B OOJbIIEH CTENeHU
oTHaTCs MPeANOYTeHHE MPAKTUYECKOM KOMIIOHEHTE COIep KaHus 00y4YeHHs, ODUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00I[e00pa30BaTeIbHON OpraHU3alliy, BIaICIOIIEr0 He HAOOpOM 3HAHUH,
a QYHKIIMOHATBHOM IPAaMOTHOCTBIO, TO €CTh CITOCO0AMHU U YMEHUSIMU aKTUBHOTO TTOJTYYCHUS 3HAHUM
Y IPUMEHEHUS UX B PEAIbHOM JKU3HU TS PEIICHUS TPAKTHYECKHX 3a7au.

B cBs3u ¢ 3TMM mpu U3YYEHUH TpenaMeTa «XHUMHS» JOMHHHpYOIIEe 3HaueHUE
MpUOOPETAIOT TaKKE IENIN U 3a/1a4H, KaK:

- aganTanus OOy4arolmUXCs K YCIOBUSM JIMHAMHYHO Pa3BHBAIOIIETOCS MU,
(dbopMUpOBaHHE WHTEIJIEKTYallbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CcamMo0oOpa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSTEIIPHOMY MPUHITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYAITUAX, CBI3aHHBIX C BEMICCTBAMH U WX IIPUMCHCHHEM;

- ¢dbopMupoBaHHE Y OOYYaromIMXCSl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOIUX YHUBEPCAIHLHOE 3HAYCHHE NJIS PAa3IMYHBIX BHUJIOB JEATEILHOCTH: PEUICHHUS MpoOiieM,
MOWCKa, aHanu3a U 00paboTku wuHPOpPMAIMKH, HEOOXOJUMBIX Ui TNPUOOPETEHUS OMbITa
JeATETLHOCTH, KOTOpast 3aHUMAaeT BAXKHOE MECTO B TO3HAHUH XMMHH, a TAKXKE JIJIST OIEHKH C TTO3UIIHIA
9KOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MTPOIIECCOB Ha OpPTraHU3M
YeJoBeKa U MIPUPOAHYIO CPENY;

—  pa3BUTHE TIO3HABATEIIbHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH OOYYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIC 3HAHUS TIO



XMMHH B COOTBETCTBHM C JKU3HCHHBIMH IIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJOTMM JJIs TOHMCKa M aHalM3a Yy4eOHOW | HAyYHO-TIONMYJISIPHOU
nH(pOpPMAIUY XUMUYECKOTO COJIePIKaHMS;

—  ¢opmHpOBaHHE M pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, IIPY TUIAHWUPOBAHNUH U IIPOBEJCHUN XMMUYECKOTO 3KCIIEPUMEHTA,

—  BOCIHUTaHHE y OOydaromuxcsi yOe:KAEHHOCTH B T'YMaHHCTHYECKOH HaIlpaBIECHHOCTH
XMMUH, €€ BaXKHOW POJIM B PELICHUH III00AJIBHBIX MPOOJIEM PALlMOHATIBHOTO IPUPOAONOIH30BAHNS,
MIOTIOJTHEHUSI DHEPTeTUYECKMX PECYPCOB U COXPAHEHUS NPUPOIHOTO DPABHOBECHUS, OCO3HAHUS
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHHS K IMPUPOJE M CBOEMY 3[J0POBBIO, a TaKKe NMPHOOPETECHHS
OTIBITa WCTIOJNB30BAHUS TIOJTYYCHHBIX 3HAHHWH U MPHUHATUS TPAMOTHBIX PEUICHUH B CUTYAIHsIX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMH.

B yueOHoM mmiane cpemHero obOmiero oOpa3oBaHHs mMpenMer «XHuMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMETHOI o0nacTn «EcTecTBeHHO-HAYUHBIE TPEIMETHD.

OO0mee 4ncio 4acoB, OTBENEHHBIX IS M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero obpazoBanusi, coctabisier B 10 kinacce — 34 yaca (1 yac B Henelo).

COJAEP/ KAHUE OBYYEHUA
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHMHU

[IpenMeT opraHMYecKON XUMHH: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAYEHHUE B MOIYYCHHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus cTpoeHus opraHnueckux coequHenunit A. M. byrneposa, eé
OCHOBHBIE NOJI0KeHUsA. CTpYKTypHBIE (OPMYJIbI OpraHUYecKUX BellecTB. ['oMosorus, nzomepusi.
XuMuveckas CBsI3b B OpraHU4ECKUX COCIUHEHUAX — OJJUHAPHBIE U KPATHBIE CBS3H.

[TpencraBienue o kiaccu(pUKaluu OpraHMuecKux BemniecTs. HomMeHkaTypa opraHmueckux
COEMHEHMH (cucTeMaTHuecKas) U TPUBUAIbHbIE HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENEH KJIacCcoB
OpPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB M MX IPEBPAILICHUN: O3HAKOMIIEHHE C
o0pa3llaMi OpPraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEILECTB, HAOJIOICHUE U OMHMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHMYECKUX BEIECTB IPU HarpeBaHuu (TJ1aBJIeHHE, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMH pax. MeTaH M 3TaH — mpocTeilmune
MIPE/ICTaBUTENN AIKaHOB: (pU3MUECKHe U XMMUYECKHEe CBOMCTBA (peaklMM 3aMEeUIeHHs] U TOPEHHUS),
HaXO0XJIEHWE B IPUPOJIE, MOIYYEHHE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. OTUIEH U NPONWIEH — IpocTeimune
NPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMMHUYECKHE CBOIcTBa (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3allin), TOJIy4eHrEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MmerunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHUYECKHE
cBOMcTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOT0 KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psA. ALETHIeH —
MPOCTEUININIA TPEICTABUTENh AJTKHMHOB: COCTaB, CTpOEHHUE, (pU3MUecCKre M XMMHYECKHE CBOWCTBA
(peakuuy rUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYeHUE U IPUMEHEHHE.



Apenbl. benson: cocraB, crpoeHue, (u3MuUeCKHME M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUSA W HUTPOBAHUS), IOJIY4YEHHE MW TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ce0lUCmea (peakyuu 2aio2eHUpoSaHus U HUMpOSAHUs), NOxydeHue U
npumenerue.  TOKCHUYHOCTb  apeHOB. I'eHeTndeckas  CBA3b  MEXIYy  YINIEBOAOPOAAMH,
IIPUHAICIKANIMMU K Pa3JIU4HbIM KJIaCCaM.

[TpupoaHble HCTOYHUKM YIiIeBOOpooB. Ilpupoanslil ra3 u nonytHsle He(TAHBIE Ta3bl.
Hedts u e€ nmpoucxoxaenne. CriocoOsl nepepaboTku HeTH: Meperonka, KPeKHHT (TEPMUYECKUH,
KaTaIUTUIECKUH ), mupoiu3. [IponykTel nepepaboTku He()TH, UX MPUMEHEHHE B POMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yrosb U IpoIyKThl €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJBI M3YyYEHHUS BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3maMu TuIacTMace, KaydyykoB W pe3uHsl, Koutekuun «Hedte» u «YTomp», MopennpoBaHue
MOJIEKYJ1 YTII€BOIOPOIOB U T'aJIOT€HONPOU3BOIHBIX, IPOBEICHNE NPAKTUYECKON pabOThI: MOTYyYEHHE
9TWJIEHA U U3yYEHHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bolunicnenuss mo ypaBHEHMIO XMMMYECKOM peakuuu (Maccel, 00BEMA, KOJMYECTBA
MCXO/IHOTO BEIIECTBA WM MPOAYKTa PEAKIUH 110 U3BECTHBIM Macce, 00BEMY, KOIIMYECTBY OJTHOTO U3
HCXO/IHBIX BEILECTB UM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenpHBIE ONHOATOMHBIE CHUPTHL. MeETaHOJI M JTAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMM C AaKTUBHBIMM METaJUlaM{, TaJIOT€HOBOJOPOAAMU, TOpPEHHE),
IIpUMeHEeHHe. BogopoiHble CBsI3UM MEX1y MOJIEKYJIaMH CIIUPTOB. JefiCTBHE METaHOIA U 3TaHOJIA Ha
OpPraHM3M Y€eJIOBEKa.

MHoOroaToOMHbI€ CHUPTBHL. OTHJIEHIVIMKOJAb M TJHLEPUH: CTPOEHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO LIEIIOYHBIMU METallIaMH, KaueCTBEHHAsl peaklMs Ha
MHOT'OaTOMHbIE cnupThl). [leficTBue Ha opraHu3sM denoBeka. I[IpuMeHeHHWe TraMUEpUHA U
STUJIEHTIIUKOJIS.

®DeHoJI: CTPOCHHUE MOJIEKYJIBI, GU3UUYECKHE U XUMUUECKHE CBOMCTBA. TOKCUYHOCTH (heHoa.
[Ipumenenue denomna.

Anpaerunipl U Kemonul. DopMalbIeruj, aneTalbJIeTua: CTpoeHue, (QU3NYECKUue U
XUMHYECKHE CBOMCTBA (peaklMHU OKUCICHHS W BOCCTAHOBIICHUS, KAaYECTBEHHBIE PEAKIIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAasi U YKCYCHasi KUCIIOTBI:
cTpoeHue, pU3NUecCKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOIIME JUI Kiacca KUCIOT, peaKIus
strepudukanyu), modydeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
MIPEICTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOIIEE ACHCTBUE.

CrnoxxHble 2GUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONH3 CIOKHBIX 3(PHUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buonoruueckas posib sKHUPOB.

VYrieBonpl: coCTaB, KiIacCU(PUKAIMS yIIEBOIOB (MOHO-, M- M TIOJIMcaxapuibl). [ Troko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTU CTPOEHMSI MOJIEKYNbl, (U3NYECKHE U XMMHUYECKHE
cBOiicTBa (B3ammojeiicTBue ¢ ruapokcuaoM meau(ll), okucieHne aMMuaYHBIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiEeHHE, OpoO’KE€HHE TJIOKO3bl), HAXOXKJIEHHE B MpPHPOJE, NPUMEHEHHE,
ounosornueckas poib. otocuHTe3. PPyKTO3a KAaK H30MEP TITFOKO3BI.



Kpaxman u nemironosa kak npupojHbie nmoiaumepsl. CTpoeHUe Kpaxmalia U IeJUTFOJIO3bI.
du3ndecKue U XUMUYECKHE CBOMCTBA KpaxMaiia (TUIPOJIN3, KAYeCTBEHHAS PEAKIIHS C HOIO0M).

DKCIEepUMEHTAIBHBIE METOJbI HM3YyYCHHUs BEIIECTB W WX MPEBPAICHUI: IMPOBEICHUE,
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYSCTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCJIEHHE »5TaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammogelictBue TimnepuHa ¢ ruapokcuaoM meau(ll)), ampneruoB (OKuCIeHWE aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l) u rugpoxcugom menu(ll), B3aumozneiicTtBue kpaxmana ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1aumn.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIUYECTBa
MCXOJTHOTO BEIIECTBA WIIH MTPOYKTA PEAKITUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYIECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WIH MTPOYKTOB PEAKIUN ).

A3oTconepikalie OpraHn4eckie CoeIMHEHU.

AMUHOKHUCIOTHI Kak aMm(poTepHbIe OpraHnyecKkue coequHeHns. Gu3nueckrue 1 XUMUYECKue
CBOWMCTBAa aMUHOKUCIIOT (Ha IprMepe MIHIHHA). bruonornyeckoe 3Ha4eHHEe aMUHOKHCIIOT. [lenTu s,

benkn kak TpUpOTHBIC BHICOKOMOJICKYISIDHBIC COeAMHCHHS. [lepBUYHAs, BTOpUYHAS H
TpeTHuYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa OENKOB: TUIPOJIM3, JCHATYypalus,
KaueCTBEHHbBIC PEAKIIMH Ha OCIKH.

OKCTIepUMEHTAIBHBIE METOJBI M3Y4YCHHS BEIISCTB M WX IPEBPALICHUI: HAOJIOJCHUE H
OIHMCAaHNE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpAIHs OCIIKOB IIPH HAIPEBAaHWH, IBETHBIC PEAKIIUU
OENKOoB.

BbicokomosiekyasipHbIe COeTUHEHUS

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHCHHI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTCIICHb NOJUMEPH3AIINH, CPEIHss MOJIeKysspHas Mmacca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYISIPHBIX COSTUHEHH — TOJMMEPU3allus U TOTUKOHICHCAITHS.

DKCTepUMEHTAIbHBIE METO/bI M3yYEHHUS BEIIEeCTB M MX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpasiamMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXmpeIMeTHBIX CBsI3ed MpU M3y4yeHUW opraHudeckord xumuu B 10 kiacce
OCYIIIECTBISIETCS Yepe3 UCIOBb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MMOHSATUH, TaK ¥ TOHSTHH,
SIBJISTFOIIUXCSl CHCTEMHBIMH TSI OT/ICITLHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0me ecTecTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, Hay4YHbId (HaKT, THIOTE3a, 3aKOH,
TEOpHsl, aHAJN3, CHHTE3, KJIacCU(PHUKAIS, TEPUOTUIHOCTD, HAOII0IEHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJIETTUPOBaHUE.

®dusznka: Matepus, SHEPTHs, Macca, aToM, JJICKTPOH, MOJICKYJIa, JHEPTCTHUSCKUN YPOBEHB,
BEIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BENIeCTBA, (PU3MUCCKHUE BETMYWHBI M SAMHHIIBI X
U3MEpeHusl.

buonorus: knetka, opranm3Mm, Ouocdepa, oOMEH BEIIeCTB B opranu3Mme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbI, KUPbI, PEepMEHTHI).

['eorpaduisi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAeMBbIE, TOTLTUBO, PECYPCHI.

TexHoMOrHs: MUIIEBbIe MPOAYKTHI, OCHOBBI PAIlHOHATHHOTO MTUTAHUS, MOIOIIINUE CPEJCTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IMpernapaThl, MaTepUaIbl U3 HUCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIBTATDI:

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
porpaMM CpeaHero odmero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS IIPOrpaMM
cpenHero obiero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOJIXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yabTaTOB OCBOSHUS MpeaMeTa «XHUMUsS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHMs BBIICICHBI
CJIEYIOINE COCTABIIAIOINUE!

- OCO3HaHHE 00YYaIOIIMMUCS POCCUNUCKON IPaAaHCKONW UIEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACIICHUIO;

—  HaJu4ue MOTHUBALMU K 00YUYEHMIO;

—  LIEJICHANpAaBJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPAAULIUN 6a30BOM HAYKH XUMUMU;

—  TOTOBHOCTb U CHOCOOHOCTh OOy4aroumxcs pPYKOBOACTBOBATbCA B CBOEH
NESTEIbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, HPHUCYILIMMU LEJIOCTHOW CHCTEME
XUMHAYECKOTO 00pa30BaHMS;

—  HaJu4ue MPaBOCO3HAHMS IKOJIOTUYECKOHN KYJIbTYpPHI U CIIOCOOHOCTH CTaBUTH LEIH U
CTPOUTH JKU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pE3yIbTaThl OCBOCHUS ITpeIMeTa « XMMUS) IOCTUTAIOTCS B €AMHCTBE Y4eOHOM
U BOCHHUTATEIbHOW JEATENIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH, COLUOKYJIbTYPHBIMU,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU M HJ€ajlaMM POCCHHCKOTO Tpa’kJaHCKOro OOIIecTBa,
INPUHATHIMU B OOIIECTBE HOpPMaMM M MpaBUJIaMM MOBEJCHHS, CIIOCOOCTBYIOIIMMH IpolieccaM
CaMOII03HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIINX CS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpeAMETa «XHUMHUS» OTPakaroT cHOPMHUPOBAHHOCTh
OTIbITa TIO3HABATEIHHON U MPAKTHUECKOH JeATeIbHOCTH 00YUYaIOUINXCS M0 peann3alii MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

- OCO3HaHHs OOYYaIOIUMHUCS CBOMX KOHCTUTYIMOHHBIX IIpaB U 0O0sA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONIOPSIAKY;

—  TPEACTaBIIEHHS O COLMAIbHBIX HOpMax U MpaBUiaX MEKIMYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHBE;

! Mporpamma cocrapena ¢ yaeTom padoueii mporpamMmbl BocnuTanust o6yqaaomuxcs MBOY «Hayunenckas

COII umenu I'arapuna FO.A.», 0CHOBHBIX HanpaBJieHUIl BOoCMUTaHUSA B cooTBeTcTBUHU ¢ PI'OC:

I'paxnanckoe

IHaTpuornyeckoe

JlyXOBHO-HpPaBCTBEHHOE

creTH4ecKoe

®du3znyeckoe BOCMUTAHHE, (OpMHUpPOBaHHEe KYJIBTYPbI 3A0POBOro 00pa3a KM3HH W 3MOLMOHAJBHOIO
0J1aronoTyyust

Tpynosoe

JKO0JI0rHYecKoe

8. IleHHOCTH HAYYHOTO MO3HAHUS

agkrwbdE

~No



—  TOTOBHOCTH K COBMECTHOH TBOPYECKOW JIEATENBHOCTH IPHU CO3/JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YI€OHBIX M TTO3HABATENILHBIX 33124, BBITOJTHEHUN XUMUYECKHX SKCIIEPUMEHTOB;

—  CHOCOOHOCTH NMOHMMAaTh W NMPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
APYTUX MPU aHATIU3€ Pa3IMYHBIX BUJOB YUeOHOM NesATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHUS .

—  1LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OT€YECTBEHHON
XUMHH,

—  YBaXEHHMS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHYECKOTO MPUMEHEHHS
XUMHH, OCO3HAaHUS TOTO, YTO JOCTHMIXKEHHUS HAyKH €CTh pe3yNbTaT JUIUTENbHBIX HAOIIOACHUIA,
KPOMOT/IMBBIX 3KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

—  HHTepeca M I103HABaTEJbHBIX MOTHBOB B IOJYYEHHHM M MOCIEAYIOLUIEM aHaIU3e
nHGOPMAIUY O IEPEAOBBIX TIOCTHKECHUAX COBPEMEHHOH OTEUECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

—  HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,;

—  CHIOCOOHOCTH OIICHWBAaTh CUTYallMH, CBSA3aHHBIE C XUMHUYECKUMH SBICHHSIMHU, H
IIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

—  TOTOBHOCTH OIIEHMBATh CBOE MOBEACHHME U MOCTYINKHU CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

—  TIOHMMaHHA IIEHHOCTEH 30POBOTO M 0€30MacHOro odpasza KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37]0POBbBIO;

—  coOuoeHHs IpaBuiI 0€30MacHOro 0OpalleHus ¢ BeleCTBaMU B OBITY, TOBCEAHEBHOM
KU3HU U B TPYJIOBOM I€ATEIBHOCTH;

—  TOHUMAaHMs LIEHHOCTH MPAaBWJI MHAMBHUIYAJIBHOTO U KOJUIEKTHBHOIO O€30I1aCHOTO
MIOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

—  OCO3HaHMA MOCJIEACTBUN U HEMIPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS alKOroJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPYAOBOIr0 BOCIIUTAHMSA:

—  KOMMYHHMKAaTHBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIEI0BAaTENbCKON JEATEIbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYIHX BUAAX JIEATEIBHOCTH;

—  YCTaHOBKM Ha aKTHUBHOE YYacTH€ B PEUICHUM MPAKTHUUYECKUX 3a7ad COIHaJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

—  HMHTepeca K MPaKTHYECKOMY U3yUeHHIO MPO(eccHii pa3TudHOro poja, B TOM YUCIIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUHU;

—  yBaXeHMs K TPY.y, JIOISIM TpyJa U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

—  TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIMBUAYAIbHOW TpPaeKTOpUU OOpa3OBaHUs,
Oyaymeilt mpodeccuu M peanu3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

—  DKOJOTMYECKH I1eJecCOOOpa3HOr0 OTHOIIEHHS K MPUPOJE, Kak HCTOUYHUKY
CYLIECTBOBAHMsI )KU3HH Ha 3eMIIE;

—  TOHUMaHHWS TJI00ATBPHOTO  XapakTepa OJKOJOTHYECKHX  MpoOIeM,  BIUSHUS
HSKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOTHON U COLIMATIBHON Cpelibl;
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- OCO3HaHMUs HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTM)KEHUH XHMHUHU JJIs PELIeHUs
BOIIPOCOB PallMOHAIBHOTO IPUPOAOIIOIB30BaHNUS,

- AKTUBHOI'O HENpPUATUS JNECUCTBUM, IPUHOCSIUMX BpEI OKPYKAIOIIEW IPUPOSHOU
cpexne, yMEHUs  INPOTHO3MPOBATH HeOJIaronpusITHbIE DKOJIOTHYECKUE  ITOCIIEICTBUS
IIPEATPUHUMAEMBIX JEHCTBUH U NIPENOTBPAILATD UX;

- HaJIM4YUs Pa3BUTOrO DKOJIOTMYECKOTO MBIIIIECHUS, SKOJIOTHYECKON KYJIbTYpBbI, OIbITa
JEATEIbHOCTH  DKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCS HMMH B
MO03HABATEIbHON, KOMMYHHKAaTUBHOM M COIMAJIBbHOMN MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTUBOCTOATH MJI€OJIOTHH XeMOpoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

- NOHUMAaHMsl CHENM(PUKY XMMUU KaK HAayKH, OCO3HaHUS €€ posid B (OpPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBILIUIEHUS, CO3JIaHUM LIEJIOCTHOIO IPEACTABICHUS 00 OKpyKalollem
MHpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PELLICHUH
poOIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUH Il COBPEMEHHON LIMBUIM3ALUU: B €€
I'YMaHMCTUYECKOM HamlpaBIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepHalbHOU
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
JHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTHUU MEAHMIIMHBI, 00SCTICUCHUN
YCJIOBUH YCHEIIHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJI0T0 4ieHa 0OLIecTBa;

- €CTECTBEHHO-HAyYHON TI'PAaMOTHOCTH: IIOHMMAaHUSA CYIIHOCTH METOJIOB II03HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS IS
aHaJIn3a U 00bSICHEHHUS ABJIEHUI OKPYKAIOILIEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHHUM, YMEHUs
nenaTb 0OOCHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C IIEJIbI0
MIOJIy4YE€HUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMUMHUYECKHUE 3HAHUS JI pelIeHUs
Mpo0JIeM B peasIbHBIX KU3HEHHBIX CUTYalHsIX;

- MHTEpeca K MO3HAHUIO U MUCCIIEI0BATEIbCKON NEATENbHOCTH;

- TOTOBHOCTHU U CITIOCOOHOCTH K HETPEephIBHOMY 00Opa30BaHUIO U caMO0Opa30BaHHUIO, K
AKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

- UHTEpeca K OCOOEHHOCTSAM TpyAa B pas3auuHbIX cdepax mnpodeccunoHanbHOM
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0Imero oopa3oBaHus BKIIOYAIOT:

—  3HaAYMMBbIE A1 POPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOITNXCS MEKTUCITUTIIMHAPHBIE
(MeXIpeIMeTHBIE) O0IIeHayUYHbIe TTOHSTHS, OTPAXKAOIINE IIETOCTHOCTh HAYYHOU KapTHHBI MUpa U
CHGHI/I(bI/IKy MCTOAOB IO3HAHUS, HCIIOJIB3YCMbIX B C€CTCCTBCHHBLIX HayKaX (MaTepI/ISI, BCEUIECTBO,
OHEPTIUs, ABJICHUEC, IIPOLECC, CUCTEMA, Hay‘-IHI:Iﬁ q)aKT, IMPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, NCCleJ0BaHNE, HAOTIOICHIE, U3MEPEHUE, SKCTIEPUMEHT U JIPyTHE);
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—  yHUBepcalbHble YyueOHbIE JeWcTBUS  (IIO3HABaTeNbHbIE, KOMMYHHKAaTHBHBIE,
peryiasTHBHBIE), obecneunBaronye GopMupoBaHue GyHKINOHATHHON IPaMOTHOCTH U COIMATIbHON
KOMIIETEHIIMH 00y4YaroIuxcs;

—  CHOCOOHOCTh OOYYaIOUIMXCS MCIIONB30BaThb OCBOCHHBIE MEXIUCIUILTHHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE 1eHCTBUS B IO3HABATEIILHON U COLIMATIbHOM
IIPaKTHKE.

MertamnpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCAJIBHBIMU YUE€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSAMU.

OsgJ1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NI03HABATEIbHBIMH JeHCTBUIMHU:

1) 6a3o0Bble JJOrnYecKHUe AeCcTBHS:

—  CaMOCTOSITENbHO (hOpMYyIHMpPOBaTh M aKTyaJM3UPOBaTh MpoOIeMy, BCECTOPOHHE e
paccMaTpuBarh;

—  OIpeleNsTh LEIU ACATEIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEIISIMU;

—  HCIIOJIb30BaTh IIPU OCBOEHUU 3HAHWM MPUEMBI JJOTUYECKOIO MBILUIEHUS — BBIICIATh
XapakTepHble TPU3HAKM TOHATUH M  yCTAHaBIMBaThb UX B3aMMOCBSA3b, HCIIOJb30BaTh
COOTBETCTBYIOLIME MOHATHUS AJIS1 OOBSACHEHUSI OTJICJIbHBIX (PAKTOB U SIBJICHUIA;

—  BbIOMpaTh OCHOBAaHUS W KPUTEPUHU U KIAacCH(UKAMU BEIIECTB U XUMHYECKUX
pEeaKuuii;

—  YCTaHAaBJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

—  CTpPOUTH JIOTUYECKUE pacCYXICHMs (MHIYKTUBHBIE, JI€AYKTUBHBIC, [10 AHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEUMsI B paccMaTpUBAEMbIX SBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

—  TNPUMEHSATh B IIpollecce TIO3HAHMS, HCHOJIb3yEMble B XHUMHUU CHMBOJHYECKHE
(3HaKOBBIE) MOJIENH, TPE0OPa30BBIBATh MOJIEIbHbBIE MPECTABICHNU — XUMUUYECKHI 3HaK (CMMBOJ)
JJIEMEHTa, XUMHUYecKass (popmyiia, ypaBHEHHE XHMHYECKOH peakuMW — IpU peIIeHUuH Yy4eOHBIX
MTO3HABATENbHBIX U MPAKTUYECKUX 33/a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MPEICTABICHUS s
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBHS:

—  BJIQJCTh OCHOBAMM METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XMMHYECKUX PEaKIIMi;

—  (opmynupoBaTh LEIM U 3aJayd HCCIEIOBAaHMs, HCIOJIb30BaTh IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI JUJISI
(bopMHpPOBaHUS THIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

—  BJIQJCTh HABBIKAMM CAMOCTOSITEJILHOIO IUIAHUPOBAHUSA U MPOBEACHUS YUECHHUECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIOAATh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTaTr, GOopMyIupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEI0BaHMS, COCTaBJIATH OOOCHOBAHHBIA OTYET O MPOJIEIaHHOU
pabore;

- MpUOOpPETaTh ONBIT YYEHUUYECKOM HCCIIeIOBATEIbCKON U MPOEKTHOM JIEATEIbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHHUS.

3) padora ¢ nHpopmManmeii:

—  OpHEHTUPOBATbCS B PA3IMUYHBIX HCTOYHHMKAX MH(pOpMAlMM (HAy4HO-NOMYJIspHAs
auTeparypa XMMHYECKOIO  COJIEpXKaHMs, CIpaBOYHble MocoOus, pecypcel MHTepHera),
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aHAIM3UPOBATh MH(OPMALIUIO PA3IUYHBIX BUAOB U (HOPM IPEICTABICHUS, KDUTUIECKU OLICHUBAThH
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

—  (opMynIHpOBaThH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPH TOUCKE M O0TOOpE
nHpopMauy, HEOOXOJMMOI [T BBITIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

—  mpuoOperaTb  ONBIT  HUCIOJB30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

—  CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (OpMY MpeACTaBICHUS HH(OPMAINH
(cxemsl, rpaduKy, TMarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTHE);

—  HCHOJNB30BaTh HAyYHBIH S3bIK B KAuyeCTBE CPEACTBA NMPHU PadOTe C XHUMHUYECKOU
uHpOpMaIMeil: TPUMEHATh MEXIpPeAMETHbIE (pr3ndeckue 1 MaTeMaTHYeCcKHe) 3HAKU U CUMBOJIBI,
(bopmyibl, a0OpeBHATYpbI, HOMEHKIATYPY;

—  HCIIOJIb30BaTh M MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajieHne YyHUBePCATLHBIMH KOMMYHUKATHBHBIMH eiiCTBHSIMH:

—  3agaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AManora W/ Hiu
JMCKYCCHH, BBICKa3bIBaTh UACH, (POPMYIHPOBATH CBOM IMPEIUIOKEHUS OTHOCUTEIBHO BBITOTHEHHUS
MPEJI0KEHHOM 3a/1a4u;

—  BBICTYHaThb C MpE3CeHTAlMeH pe3yJbTaTOB IIO3HABATEIBbHOW  JIESATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBHIIOJIHEHHH XMMHYECKOTO
HKCIEPUMEHTa, TPAKTHYECKOW pabOThl 10 WCCIEJOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MpoeKkTa M (OPMYTUPOBATH BBIBOJBI IO pe3yibTaTaM IPOBEIEHHBIX
UCCIIeOBaHHMH YyTEM COTIIACOBAHUS MO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJaieHHe YHUBEPCAJIbLHBIMM PeryIssTHBHBIMH el CTBUAMU:

—  CaMOCTOSITENTbHO  TUIAHUPOBATh ¥ OCYIIECTBIISATH  CBOIO  ITO3HABATEIHHYIO
NeSITeTbHOCTh, ONpeaessisi €€ [enu W 3aJadd, KOHTPOJIMPOBATh W TO Mepe HEOoOXOAMMOCTH
KOPpPEKTHpOBaTh  IpelaraéMblii  alroput™M  JeWCTBUH NpHU  BHIIOJIHEHUH  y4eOHBIX U
UCCIIeIOBAaTENIbCKUX 3aJlay, BbIOMpaTh Haubosee >PQPEeKTHUBHBIN CIOCOO MX peHIeHus ¢ y4yéToMm
MOJTyYSHHST HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKHUX PEAKIUIX;

—  OCYWIECTBJIATH CaMOKOHTDPOJb CBOCH JESATENbHOCTH HAa OCHOBE CaMOAHAIM3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMUs» OTpaaroT:

- c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUI TTPUPOIBI, B POPMUPOBAHUHN MBIITLICHUS
U KyJAbTYphl IJIMYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW MJisi peIIeHHS
MPAKTUYECKUX 3a/lad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJIe;

—  BIJIQJICHHE CHCTEMOM XMMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraroLIne
MOHATHS (XUMUYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAas 000J0YKa aToMa, MOJIEKyJa, BAJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XMMHMUYECKas CBsI3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas U
COKpalI€HHast), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00bEM, YIIIEpOJHBINA CKENeT, GyHKIIMOHAIbHAs
rpymnmna, paaukai, U30Mepus, H30Mepbl, FOMOJIOTMUECKUN PsiZl, TOMOJIOTH, YIJIEBOJAOPO/IbI, KUCIOPO
U a30TCOJEpXkAllUe COEIUHEHHS,, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS ); TECOPUH U 3aKOHBI (TEOpHs CTPOCHUS OpraHnveckux BemecTB A. M. byTieposa, 3akoH
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COXPaHEHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH A3bIK XUMHUU; MUPOBO33PEHUYECKHE
3HAHUA, JIEKallUe B OCHOBE IOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMMUYECKUX SIBICHMH,
(aKTOJOTHUECKUE CBEICHUS O CBOWCTBAaX, COCTaBE, MOJyYEHHUH W O€30MacHOM HCHOJIb30BAHUHU
BOXHEUIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATEITBHOCTH YeIOBEKA;

- C(OPMHUPOBAHHOCT yYMEHHUI BBIABIATH  XapaKTEpHble NPU3HAKU  IOHATHUM,
YCTAaHABJIMBATh UX B3aHUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIINE MIOHATHUS IIPU ONMCAaHUH COCTAaBa,
CTPOEHHS U IPEBPALICHUN OPraHU4EeCKUX COCIUHEHNN;

- c(OPMHPOBAHHOCTh YMEHHUH  HCIIONB30BaTh XUMHUYECKYI0O CHUMBOJIMKY  JIJISt
COCTABJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKPALIEHHO) (GOPMYIT OPraHUYECKUX
BEUICCTB M YPABHCHMM XUMHUYECKMX PEAKLUM, M3TOTaBIMBATh MOJCIN MOJIEKYJ OPraHMYECKHX
BELIECTB JUISl WUTFOCTPALUU UX XMMHYECKOI0 U MPOCTPAHCTBEHHOT'O CTPOEHUS;

- cOPMHPOBAHHOCTh ~ YMEHHUH  yCTAaHABJIMBAaTh MNPUHAIICIKHOCTH  HM3YYEHHBIX
OpPraHUYECKUX BEILIECTB I10 UX COCTaBYy U CTPOEHUIO K ONpPENeNEHHOMY KIIacCy/TpyIie COeAMHEHU
(YriaeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSANHEHUS, BHICOKOMOJIEKYJIIPHBIE COCIUHEHMS),
JaBaTh MM Ha3BaHWs 10 cucremarnueckoi Homenkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAJIbHBIE Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIECTB (ITUJICH, MPONMJIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TTIUIEpUH, (peHo1, popMaIbaAerull, aleTalibIeru, MypaBbiuHasi KUCIO0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTeapUHOBAs KHMCJIOTA, IJII0K03a, (PpyKTo3a, KpaxMmal, LEUI0J03a,
[JIMLMH);

- c(OPMHPOBAHHOCTH YMEHHS OMPEACIATh BUIBl XUMHUYECKOW CBS3H B OPTaHUYECKUX
COeIMHEHUSX (OJMHApHBIE U KPATHBIE);

- c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSATH NOJI0KEHUSI TEOPUH CTPOEHUS OPraHUUECKUX
BemectB A. M. ByrtnepoBa st 0OBsICHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

- c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpPOEHHE, (PU3HYECKHE U
XMMHMYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH PA3JIMYHBIX KIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, STUJIEH, MPONUJICH, alleTuieH, Oyranuen-1,3, metunoyraauen-1,3, 6eH30J, METaHO,
9TaHOJ, ATUJICHIJIMKOJb, TJIMLUEPHUH, (DEHOIN, aleTanbleruji, MypaBbUHas U YKCYCHasl KHUCIIOTHI,
TJII0K03a, KpaxMal, HeJUTi0J103a, aMUHOYKCYCHAsl KUCIIO0Ta), MIUTIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEXIY HHMH YPaBHEHMSMH COOTBETCTBYIOIIMX XUMHYECKMX pEaKkUUid C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOPMYII;

- c(OpPMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh UCTOUHUKH YIJIEBOJOPOJHOTO ChIPbhS
(HeTh, IPUPOAHBIHA ra3, yrojb), CHOcoObl UX MEPEepadOTKU U MPAKTUYECKOE TPUMEHEHHE POTyKTOB
nepepadoTKH;

- c(OpPMUPOBAHHOCTh YMEHUHN MPOBOAUTH BBHIYHUCICHUS MO XUMHUYECKUM YPaBHEHUSAM
(Macchbl, 00bEMa, KOTMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOJYKTa peakluy MO U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB MU MPOJYKTOB PEaKIUN);

- c(OPMHPOBAHHOCTh YMEHMH BIAJeTh CHCTEMON 3HAHHMH 00 OCHOBHBIX METOJaX
HAy4YHOTO TO3HAHMSI, UCIIOJIb3YEMBbIX B XMMHUU NpPHU U3YyYEHHH BEIIECTB U XUMHUYECKHUX SIBICHUHN
(HabnrofeHue, U3MepEeHHe, IKCIIEPUMEHT, MOJIETTMPOBAHUE ), UCIIOJIB30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUA JJIS IPUHATHUS PELLIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELLIECTBAMH
U UX IPUMEHEHUEM;
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- c(hOPMUPOBAHHOCTh YMEHHH COOJIIOJAaTh TIpaBWja IOJIB30BAHUS XHMHYECKOM
MoCyZoH W JabOpaTopHBIM OOOpYIOBAaHUEM, a TAaKXKe MpaBWia OOpalleHUs C BEIISCTBAMHU B
COOTBECTCTBHUH C I/IHCprKI_II/ISIMI/I 110 BBIITOJIHECHUIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB,

- C(bOpMHpOBaHHOCTL YMCHI/If/’I HJIaHI/IpOBaTb U1 BBIIIOJIHATH XI/IMI/I‘-ICCKI/Iﬁ 3KCHepI/IMeHT
(HpeBpaHleHI/IH OpPraHN4Y€CKUX BCHICCTB IIpHW HArp€BaHHM, ITOJYUYCHHUEC OTHJIICHA W HU3YUYCHHUE €TI0
CBOI>'ICTB, Ka4E€CTBCHHBIC PCAKIIMN OPraHUYCCKHUX BCHICCTB, ACHATYypalusi 0O€eJIKOB IIpu HAarpCBaHuu,
I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C TPABHIIAMU TEXHUKU OE30MMACHOCTH MPU OOPALICHHUH C
BEIIECTBAMH M JIA0OpPaTOPHBIM 00OpPYIOBaHHMEM, NPEIACTABIATh PE3yJAbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTA B (popMe 3alicH ypaBHEHUH COOTBETCTBYIOIINUX PEaKIUi U (POPMYITHUPOBATH BHIBOIBI
Ha OCHOBC 9THUX PC3YJIbTATOB;

- c(hOpPMHUPOBAHHOCTH YMEHHI KpUTHUYCCKU aHaJIN3UPOBATH XUMHUYECKYIO
nH(OPMAIIHIO, MTOTyYaeMyI0 U3 pa3HBIX UCTOYHUKOB (CpeacTBa MaccoBoil mHpopmanuu, MaTepaer
H IPYTHX);

- C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J’II-O,Z[aTB IIpaBujia 3KOJOTIH4CCKHU uenecoo6pa3Horo
MOBEJICHUS B OBITY U TPYJOBOM ACATEIHHOCTH B LIETISIX COXPAHEHUSI CBOETO 37I0POBbS U OKPY>KAIOIIIEH
IIPUPOJHOM Cpebl, OCO3HABATh OIACHOCTHh BO3JCHCTBUS Ha JKMBBIE OPTraHU3MBbl OIPEIEIEHHBIX
OpraHn4YCCKHUX BCHICCTB, IIOHUMAsA CMBLICI IIOKa3aTCIIsA HI[K, IOsACHATDL Ha IIpUMEpax CIOCOOBI
YMCHBIICHUS U IIPEAOTBPALICHUS UX BPEAHOTO BOSﬂCﬁCTBHH Ha OpraHru3M 4YCJIOBCKA,

- JJIA 06yanOIHHXC$I C OrpaHM4C€HHBIMHW BO3MOKHOCTAMH 3O0POBbA: YMCHUC
HpI/IMeHﬂTL 3HAHUS 06 OCHOBHBIX [[OCTyHHI:IX METOAAaX IMO3HAHUS BECIICCTB U XUMHNUCCKUX 9[BJI€HPII71;

- JJIA CIICIBIX U CJ'Ia6OBI/II[}IH_[I/IX 06y‘IaIOH.II/IXC§IZ YMCHHE HUCIIOJIB30BATh penbe(bHo-
TOUYEYHYIO cucTeMy o0o3HadeHuit JI. bpailns 11 3anucu XuMu4eckux GopmyIl.

TEMATHYECKOE INTAHUPOBAHHUE

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3ieioB M TeM Kourpoabsnuble IIpakTnueckue
n/n Bcero o0pa3zoBaTe/ibHbIE
NporpamMmMbl padoTbl padoThbI
pecypcsbl

Pa3nea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[Ipeamer
OPraHUYECKON XUMUH.
Teopus CTpOCHUI o bubmuorexa [IOK
OpraHUYEeCcKuX https://myschool.edu.ru/
coequHeHuit A. M.
byrneposa

11

Hroro mo pazneny 3

Paznen 2. Yriaesoaopoabt

[Ipenenbubie

bub OK
2.1 YTIICBOIOPOIBI — 2 nomorexa L

https://myschool.edu.ru/

aJIKaHbI



https://myschool.edu.ru/
https://myschool.edu.ru/
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HenpenensHubie
YIIIE€BOJOPO/IBL: Bu6mumoteka [JOK

2.2 6 1
ANKEHBI,  aJIKaJWeHbI, https://myschool.edu.ru/
AJIKMHBI

53 Apomaruyeckue 5 Bubmuoteka [JOK

' YIJIEBOIOPOIBI https://myschool.edu.ru/

[Ipupoansie

54 HUCTOYHUKHU 3 1 bu6nmoreka [IOK
YIJIEBOAOPOJAOB M HX https://myschool.edu.ru/
nepepadoTka

Wroro mo pazneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUust

bubnunoreka LIOK
3.1 C ) 3
THPTRL FECHOT https://myschool.edu.ru/
AJIBCTHIEL. bubnunoreka LIOK
3.2  KapOoHOBBIE KHCIOTBL. 7 1
https://myschool.edu.ru/
Crnoxuble 3¢upbl
bubnuoreka [{OK
3.3 3 1
Y TIeBOAE! https://myschool.edu.ru/
Wroro mo pazneny 13

Pa3neua 4. Aszorcogepskamue OpraHu4ecKue coeJHHeHH

A )
MHHET bubmnoreka IIOK
4.1 AMUHOKHCIIOTEL. 3
https://myschool.edu.ru/
benku
Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy AIsIpHbIE COCAUHEHUS

YACOB I10 ITPOTPAMME

IInacTtMacchl. bubnunorexa LIOK
51 2

Kayuyxu. Bonokna https://myschool.edu.ru/
Hroro mo paszneny 2
OBIIEE ~ KOJIMYECTBO ., ,



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

n/n
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ITOYPOYHOE IIVIAHUPOBAHUE

Tema ypoka

Texnuka Oe3omacHoCTH
Ha  ypokax

BBoaHbIN ¥ NEepBUYHBIN

XUMMHHU.

uHCTpyKTax. Ilpenmer
OpPraHN4YeCKOM  XUMHH,
eé BO3HUKHOBCHME,
pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

IIpumeuyanue

Teopus CTPOCHHUS

OpraHuYeCKuXx

A. M
bytnepoga, eé
OCHOBHBIC ITOJIOKCHU A

COE€IUHEHUN

[IpencraBnenue 0
KJ1acCu(pUKaLUU

OpraHn4€CKuX BCHICCTB.
Howmenknarypa

(cucrematuueckas) U
TPUBUAJIBHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB

AJKaHbI: COCTaB u
CTpOEHHUE,

TOMOJIOTUYECKHUU P

Meran w® DJTaH
MpoCTeNIINe

MIPEACTABUTENM AIKAHOB
ATIKEHBI:  cOCTaB W
CTPOEHUE, CBOWCTBA
OTHJIEH U NIPONWIEH —
MIPOCTEUILINE
MIPEACTABUTENH AJIKEHOB

HNucrpykrax mno Thb.
pabora
«ITomyyenue

[TpakTnueckas
Ne 1.
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STUJICHA U U3YYECHUE €ro
CBOWCTB»

Aunkanuensl. byranuen-
1,3 u merunOyraaueH-

9 1,3. [Tony4yenune
CUHTETUYECKOTO
KaydyKa U pe3UHbI
AJNKMHBI:  COCTaB W
O0COOCHHOCTH CTpPOCHHSI,

10 FOMOJIOTUYECKUH DS,
Aunerunex —
MPOCTEUILIHI
MPEeACTaBUTEb AIKUHOB
Brruncnenus o

11  ypaBHeHuro
XMMHYECKON peaKiuu
ApeHbl:  O€H30T W

12 rtomyon. TOKCHYHOCTH
apeHoB
I'enetnueckas CBSI3b

13 | YMIICBOIOPOJIOB,
MIPUHAJISKAINX K
pa3IMYHBIM KJlaccam
[IpupoHbIE MCTOYHUKH
YIJI€BOJIOPO/IOB:

14 NPUPOJIHBIA  Ta3 |
MOMYyTHBIE  HE(TSAHBIC
ra3bl, HePTh ¥ MPOAYKTHI
e€ mepepaboTKu
[IpupoHble UCTOUYHUKHU
YTJI€BOJIOPO/IOB:

15 NPUPOJHBIA  Taz3 |
MOMYyTHBIE ~ HE(TAHBIC
ra3bl, He()Th ¥ IPOTYKTHI
e€ mepepaboTKu
KonTponbHas pabora mo

16  pazneny
«YTIeBOAOPOABI»

17 [Ipenenvubie

OOAHOATOMHBIC CIUPTHI:
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18

19

20

METaHOJI M 3TaHOJ.
Bonopoanas cBsi3b

MuoroatoMHbIE
CIUPTBI: STUIICHTJIMKOJIb
Y TJIULEPUH

®deHo: CTpOCHHE
MOJICKYJIBI, (pu3nUecKue
i XAMUYECKHE
CBOICTBa, IPUMEHEHNE
AJLIernasr:
dhopmaibierug u
areTanbaerua. AeToH

21

OIHOOCHOBHEBIE
IIpeEIIbHBIE
KapOOHOBBIC  KHCJIOTBI:
MypaBbUHAS U YKCYCHasI

22

HNucrpykrax 1no Tbhb.
[Ipaktuyeckas pabota
Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM
KHCIIOTBD)

23

CreapuHoBas u
OJICWHOBAsl ~ KHCJIOTHI,
KaK npeacTaBuTCIIN
BBICIIUX  KapOOHOBBIX
KHCIIOT

24

MpbL1a KaK COJTH BBICIITUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBHE

25

CrnoxHble >QHUpPH  Kak
MIPOU3BOJIHBIC

KapOOHOBBIX  KHUCJIOT.
I'upponus CJI0KHBIX

3¢upoB

26

27

Kupsbr: THJIPOIIA3,
IIpUMEHEHUE,
Ouosjoruyeckas  poiib
JKUPOB

VYriaeBosr: COCTaB,
KJIacCU(pUKAIIHS.




19

Baxwneiimue
IPECTaBUTEIIN:
TJII0KO34, ¢bpykro3a,

caxapo3ia

28

29

30

31

32

33

Kpaxman u nemnonosa
KaK IIPUPOJHBIC
IOJIUMEPHI

KonTponbhas pabora o
paszueny
«Kucnopoaconepxaiue
OpraHnu4ecKre
COEIUHEHUS»

AMMHBI: METWJIAMHH U
AHUJINH

AMHUHOKHMCIOTEI KakK
am(poTepHbIC
OpraHUYECKUE
COEIMHEHMUS, HX
OHOJIOTHYECKOe
3HadueHue. [lentuant

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHEBIE MOHATHSA
XUMUAU
BBICOKOMOJIEKYJISIPHBIX

COeIMHEHUN

34

OBLLEE

OcHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIUHEHMH.
[TnactMacchl, Kaydykw,
BOJIOKHA

KOJIMYECTBO

YACOB I10 ITPOTPAMME
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ponymeposano
I HPOLITY POBAHO l\,m

Jipekrop MBOY «Hayunenckas COIL umenn
Parapuna 10.A.» Baxuucapaiickoro paiiona
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