AHHOTauMs K padoyeii nporpamme nmo xumuu 10 (0a3oBblil ypoBeHb)

IMosicuuTeIbLHAA 3aIUCKA

[IporpaMmMa o XuMuM Ha ypOBHE cpefHero oOuiero oopazoBanus papaboraHa Ha ocHOoBe DeepaibHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit denepanun», TpeOOBaHHI K
pe3yipTataM OCBOCHHS (eaepaqbHOH 00pa30BaTEeIbHON MPOrpaMMBbl CPEIHEro OO0IIero oOpa3oBaHMs
(@OIT COO), npencrasieHHbix B OeepaibHOM TOCYIapCTBEHHOM oOpaszoBarenbsHoM crangapre COO, ¢
yuérom KoHuenuu npenojgaBaHus y4yeOHOro mpeamMera «XuMHsS» B 00pa3oBaTENbHBIX OpPraHU3alMIX
Poccuiickoit ®denepanuu, peanu3ylOIUX OCHOBHBIE O00pa30BaTeNbHBIC MPOTPAMMbI, M OCHOBHBIX
nosioskeHud «Ctparerun pasButusi BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon o 2025 roga»
(Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOA0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K ONpEeNIeHHI0 oOliei cTpateruu o0ydyeHwus,
BOCIIMTAHUS U Pa3BUTHsI O0yUaIOIIUXCsl CpeICTBAaMU yueOHoro npeamera «Xumus» anst 10—-11 kinaccoB Ha
06a30BOM ypoBHE cocTaBWIM KoHIenTyanbHbIe TosiokeHus: @I'OC COO o B3auMo00OyCIOBICHHOCTH TIEJICH,
COJIEpXKaHMS, PE3yJIbTaTOB 00yUYeHHS U TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHE, MOJy4aeMOE BBITYCKHUKAMH 00I1e00pa30BaTeIbHOM OpraHU3aIiy, SBISETCS
HEOTHEMJIEMON YacThl0 MX OO0pa30oBaHHOCTH. OHO CIYXHUT 3aBepUIAIONIMM JTAllOM peanu3alii Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX LEIOCTHOW CHUCTEME
XUMHYECKOTO 00pa3oBaHUS. DTH IEHHOCTH KAacaloTCs IO3HAHHWS 3aKOHOB TPHPOJBL, (OPMHUPOBAHUS
MHUPOBO33PEHUSI U OOINEH KyJIbTyphl YEIOBEKa, a TAKXKE SKOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHHUS K
CBOEMY 37I0POBBIO U MPUPOAHOH cpene. Peanuzyetcst xummuueckoe oOpazoBaHue 00yUaroOMXcs Ha YPOBHE
cpenHero obmiero oOpa3oBaHMs CPEICTBAMHU Y4eOHOTo IMpeaMera «XUMUs», COAepKaHWe M MOCTPOCHUE
KOTOPOTO OTPEACICHBl B MPOTpaMMe M0 XMMHHU C YYETOM CHenH(DUKH HAyKH XUMHH, € 3HAUCHUS B
MO3HAHUM IPUPOJIbI U B MaTEpUAIbHON KU3HU OOIIECTBA, a TAKXKe ¢ y4ETOM OOLIUX IieJiel U MPUHIUIIOB,
XapaKkTepU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbl CpefHero odmiero obpasoBaHus B Poccuiickoii
denepanui.

XUMHUS KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UIPAeT 0COOYIO pOJib B COBPEMEHHOW IUBHIN3ALIMU, B
CO3JaHMM HOBOM 0a3pl MaTepuaabHOW KyJibTypbl. OHa BHOCHT CBOW BKJIaJ B (pOopMHUpOBaHUE
PalMOHATILHOIO HAyYHOTO MBIIUICHHS, B CO3JaHHE LEJIOCTHOTO MPEICTABICHHUS 00 OKPYXKAIOIEM MHUDE
KaKk O eIMHCTBE NPUPOABI M YENOBEKa, KOTopoe (opMHpYyeTCs B XHMHHM Ha OCHOBE IOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIYy CTPOECHUEM BEIIECTB, UX
CBOWCTBAaMH U BO3MOXXHBIMH 00JIaCTSIMU IPUMEHECHHSI.

TecHO B3auMOAEMCTBYS C IOPYTMMM €CTECTBEHHBIMHM HayKaMM, XHMHS CTajla HEOTbEMJIEMOM 4YacTblO

MI/IpOBOﬁ KYJbTYPBHI, H606XOIlI/IMBIM YCJIOBUCM YCIICIIHOI'O Tpyda W KU3HHU KaXXI0r'o YJICHa O6IJ_ICCTBa.



CoBpeMeHHast XMMHS KaK HayKa CO3UJaTeNbHasl, KAK HayKa BBICOKMX TEXHOJIOTHI HallpaBJeHa Ha PEIlIeHHe
I100aJIbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOW, MUILIEBOM,
HKOJIOTHYECKOM Oe30MaCHOCTH U OXPaHBI 3/J0OPOBBSI.

B coorBercTBMM C OOMMMH LENSAMH M TPUHLUIIAMH CPEAHErO OOIIETO O0pa3oBaHUsI COJEpKAHUE
npeameta «Xumus» (10—11 kmaccl, 6a30BbIi YPOBEHb M3Yy4EHHsI) OPUCHTHPOBAHO MPEHUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromIMXcsi, HEOOXOIUMYIO UM Ui BBIPAOOTKH MHUPOBO33PEHUECKUX
OpUEHTHUPOB, YCIEIIHOIO BKIIIOUEHHUS B KHU3Hb COLIMyMa, IMPOJOJDKEHHUS OOpa3oBaHHs B Pa3INYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HETMIOCPEICTBEHHO C XUMHUEH.

CocTaBisironMe IpeaMera « XuMus» sSBISI0TCsA 6a30Bble Kypehl — «Opranudeckas xumus» u «O01mas u
HEOpraHWYecKass XUMHA», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOit
HAayKHd: CHCTEMa 3HAHWK IO HEOPraHWYEeCKOWM XUMHM (C BKJIIOUYEHHEM 3HAHUN M3 OOIIeH XUMHUH) U
oprannueckoi xumuu. dopMupoBaHre JaHHOW CUCTEMbl 3HAHUHM MPU U3YyUYEHUU MpeaMeTa 0O0ecreynuBaeT
BO3MOXHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpas3usi BEIECTB Ha OCHOBE OOLIMX MOHSATHI, 3aKOHOB U
TEOPUM XUMHUH.

CrtpykTypa coaepxkanusi KypcoB — «Opranuyeckas xumus» U «OOmas u HeopraHuyeckas XUMHsD)
chopMupoBaHa B MpOrpaMMe II0 XHMHUU Ha OCHOBE CHUCTEMHOIO IOAXOJa K H3YYEHHIO Yy4eOHOro
MaTepuasia U OOYyCJIOBJICHa MCTOPHUYECKM OOOCHOBAaHHBIM pA3BUTHEM 3HAHMWA Ha ONpEAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4ecKOM XHMMHUHM BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE
KJIACCUUECKOM TEOPHM CTPOCHMSI OPraHMYECKUX COEIMHEHHH, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M
AIIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHHU BellecTB. CBeleHnsl 00 U3y4aeMBbIX B Kypce BEIIeCTBax JaroTcCs
B DPa3BUTUM — OT YIJIEBOJAOPOAOB JO CIOXKHBIX OHMOJOIMYECKH AaKTHBHBIX coeAuHeHuil. B kypce
OpPraHWYeCKON XUMUH TMOIYYalOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus
NepBOHAYANIbHBIE MPEACTABICHUS O XHUMHUYECKOW CBS3M, KIAaCCU(UKALMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS], O XUMUYECKON PEAKLINH.

[Ton HOBBIM yIJIOM 3peHusi B npeamere «XuMus» 0a30BOT0 YpOBHS PacCMaTpUBAETCS W3YyUEHHBIM Ha
YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs TEOPETUYECKH MaTepuan U (HaKTOJOTHUECKUE CBEIEHUS O
BEIIECTBaX M XMMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas XHUMUS»
0o0y4JalImuMCcs TPEIOCTaBIACTCS BO3MOXKHOCTh OCO3HaTh 3HAUYEHHE MEPUOAMYECKOrO 3aKOHA C
OOILIETEOPETUUECKUX U METOA0JIOIMUECKUX MO3ULHI, TIIy0XKe MOHITh UCTOPHUUECKOe U3MEHEHHE (QYHKIUI
3TOT'0 3aKOHA — OT 00OOIIAIOIICH 10 OOBSICHSIONICH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOEHUH, CBOMCTBAX U NPUMEHEHUH, a
TaK)X€ O XUMUYECKHUX PEAKLMIX, UX CYIIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs TONOJHsAETCs B Kypcax 10
u 11 KiaccoB a5eMeHTaMH COAEPKaHUS, UMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U MPUKIIATHOW XapakTep. JTU

3HaHMSI CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XMMHUU C JAPYTMMU HayKaMH, pacKpbIBalOT €€ poJib B



MO3HABATENILHOM M TNPaKTHUECKOW JeATENbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHS K
MPOLECCY TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKUX MPUIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPoOIeMax, CBI3aHHBIX C XUMHUEH, KpUTUUECKH
OCMBICTTUBATh MH()OPMAIUIO U MPUMEHATH €€ ISl TOMOMHEHHUS 3HAHWMA, PEIICHUs] WHTEJUICKTYyalbHbIX U
HKCIIEPUMEHTATBLHBIX HCCIIE0BAaTeNIbCKUX 3a/ady. B 1enom conmepikaHue y4eOHOro mpenMera «XUMUs»
JAHHOTO YPOBHSI M3yY€HHUS OPHUEHTHUPOBAHO Ha (OPMHUPOBAHHE y OOYUYaAIOIIUXCS MHPOBO33PEHUECKON
OCHOBBI JUIsl TOHUMaHUs PuiIocoPcKux HaeH, TakuxX Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro Mupa, 0O0yCJIOBJIEHHOCTh CBOMCTB BEIECTB MX COCTAaBOM M CTPOEHHEM, I103HABAEMOCTb
NPUPOJIHBIX SBJICHUM MyTEM HKCIEPHUMEHTAa M PEIICHHsS NPOTHUBOPEUYHA MEXAy HOBBIMH (DakTamu u
TEOPETUUECKUMH MPEIINOCHUIKAMH, OCO3HAHHUE POJIM XUMUU B PEIICHUU SKOJIOTHUECKHUX MPOOJIeM, a TaKkxKe
npobiieM cOepexeHMs SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B nane pemieHus 3aga4 BOCOUTAHMS, Pa3BUTHS U COLMAIM3ALMN O0yYaIOIUXCs IPUHSITHIE IPOTrpaMMOii
[0 XUMHUU IOAXOJbl K ONPEICIICHUIO COAEpKaHUS U IIOCTPOEHHUS MpeaMeTa INPeayCMaTpUBaIOT
dbopMUpOBaHNE YHUBEPCAIBHBIX YUeOHBIX eUCTBUMN, UMEIONUX 0a30BO€ 3HAUCHUE I PA3IUYHBIX BUIOB
JEATEeIIbHOCTU: peIleHusl MpoOsieM, MOWCKa, aHaim3a W o0paOboTKuM HWH(pOpMaUHU, HEOOXOIUMBIX IS
NpUOOpPETEHUs ONbITA MPAKTUYECKONW U MCCIEA0BATEIbCKOM A TEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B mpaktuke mpemojaBaHusi XMMHUU KaK Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK U Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHMsl, NPU OINpPENETICHUH COACPKATEIbHOM XapaKTEPUCTHKHU IieJied HU3YyYeHUS
IpeIMeTa HalpaBiIeHHEM MEPBOCTENIEHHONW 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POpPMHUpPOBAHHE OCHOB
XUMHUYECKON HAyKU KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOH JAESITEIbHOCTH YeJI0BEKa
U KaKk OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMUYECKON TOYKM 3pEHUS TaKOMl MOAXOA K
ONPEICNICHUIO LIeJICH N3YUYEHUs ITPEAMETA SBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHo TaHHOUM TOYKE 3pECHHS TJIABHBIMU IESIMU U3YUYEHUs NpeameTa « Xumus» Ha 6a3oBoM yporHe (10
—11 x1.) ABHSAIOTCA:

dbopMUpOBaHHE CUCTEMBl XMMHYECKUX 3HAHUHM KaK BAKHEWINEH COCTaBISIONICH eCTeCTBEHHO-HAYYHOU
KapTUHBI MHpA, B OCHOBE KOTOPOW JEKaT KJIIOYEBBbIC MOHATHUS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPHH
XUMHH, OCBOCHHE S3bIKa HayKd, YCBOCHHE M T[OHUMAHHE CYIIHOCTH JOCTYMHBIX 00001IeHui
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX PA3BUTHS U CTAHOBIICHUS;

¢dopMHpOBaHHE W pPa3BUTHE NPEACTABICHWH O HAYYHBIX METOJaX IMO3HAHMS BEUIECTB U XMMHUYECKHX
peakuuii, HeoOXOIUMBIX NJIsi MPUOOPETEHUS YMEHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX
SABJICHUM, UIMEIOLIUX MECTO B IPUPOJE, B IPAKTUYECKON U IOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHUN U CIOCOOOB JESTEIBHOCTH, CBA3AHHBIX C HAOMIO/IEHUEM U OOBSICHEHHEM XHUMHUYECKOTO

IKCIIEPUMEHTA, COOJIIOZICHUEM MPaBUII 0€30MAaCHOT0 00OPAIICHUSI C BEIICCTBAMH.



Hapsiny ¢ atum, conepskaTenbHas XapaKTEepUCTUKA LIE€JIEH U 3aad U3y4eHUs NpeiMeTa B MporpaMmme Io
XMMHU yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBMM C HOBBIMU IIPUOPUTETAMHU B CUCTEME CPEIHETO
obmiero obpazoBanus. CerogHs B NpEMoOAaBaHUM XUMUU B OOJBIICH CTEMEHW OTHAETCS MPEIIMNOYTECHUE
NPaKTUYECKOH KOMIIOHEHTE COACpKaHUs OOydYeHHs, OpPUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTelbHON  OpraHu3alM, BIAJCIOIIEr0 HE HabOpoM 3HaHUM, a (yHKIMOHAJIBLHON
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSIMHM aKTHUBHOI'O IOJY4YEHMs 3HAHMH W MPUMEHEHHs UX B
peanbHOM KU3HM JIsl peLIeHHs] MPAaKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TUM 1ipu M3ydyeHUH npeaMeTa « XUMHsD JOMUHUPYIOILee 3HaUeHUE IPUOOPETAIOT TaKUe LENH U
3a/1a4yM, KaK:

ajanranus oOydyarolluxcs K  YCJIOBMSM JMHAMHYHO  pa3BUBAIOLIETOCs MHpa, (OpMHpPOBAHUE
UHTEJUIEKTYyaJlbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY MPUHSATHIO IPAMOTHBIX PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

dopmupoBaHue y OOydYaroIMXCS KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIM), HMEIOIIHUX
YHHMBEPCAJIbHOE 3HAYEHME Ul Pa3iIMuYHBIX BHUJIOB JAEATEIBHOCTU: peIleHHs IMpoOseM, MOUCKA, aHaInu3a U
00paboTku uHpOpMaLMU, HEOOXOIUMBIX JJIsi MPUOOPETEHHsI ONbITA JEATEIbHOCTH, KOTOpas 3aHHMAaeT
Ba)XHOE MECTO B IO3HAHMM XHUMHH, a TaKKe JUIA OICHKH C IMO3UIMHA HSKOJIOTHYECKOH Oe30macHOCTH
XapakTepa BIMSHUS BEIECTB M XUMUYECKUX ITPOLIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOAHYIO CPENY;
pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CHOCOOHOCTEH 00YyYaroIIuXcsi:
CIIOCOOHOCTH CaMOCTOSITETIbHO MPHOOpPETaTh HOBbIE 3HAHUS MO XMMHUU B COOTBETCTBUHU C >KU3HEHHBIMH
NOTPeOHOCTSAMH, HCIOJIB30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIE TEXHOJOTMM Ui MOWCKA M aHaln3a
y4eOHOI U HAYYHO-TIOMYJISIPHONW HH(POPMAIIUN XUMUYECKOTO COJEPIKAHMS;

dopmupoBaHHEe U pa3BUTUE Yy OOYYalOIUXCA ACCOLUMATHBHOTO M JIOTMYECKOTO  MBIIIICHHUS,
HaOII0aTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJHMMBI, B YACTHOCTH, TPH
IUTAHUPOBAHUM U IPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE y OOydaromMXcsl YOSKAEHHOCTH B T'YMaHHUCTHYECKOW HAINpPaBIEHHOCTH XMUMMHU, €€ BaKHOH
poJIM B PELIEHUHM TIJOOAIBHBIX MPOOJIEM pPALMOHAIBHOTO IMPHUPOJOIOIB30BAHUSA, IONOJHEHUS
SHEPreTUYEeCKUX pECypcoB M COXPaHEHMs MPUPOAHOIO PpaBHOBECHUS, OCO3HAHUSA HEOOXOIUMOCTH
OepeKHOTO0 OTHOILEHUSI K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBbITa MCIIOIb30BAHMS
MOJIyYEHHBIX 3HAHUW U1 MPUHITHUS TPaMOTHBIX PELIEHUM B CHUTyalUsX, CBSI3aHHBIX C XMUMHWYECKUMU
SBJICHUSIMHU.

B yueOHOM muaHe cpenHero o0miero o0pazoBaHus IpeaMeT «XUMus» 0a30BOro ypoBHS BXOAMUT B COCTaB

npeaMeTHOU o0macTn « EcTeCTBEeHHO-HAYUHBIE PEIMETHD.



OOmiee YMCIO YacOB, OTBEAEHHBIX [JIS M3Y4YEHHUS XUMHH, Ha 0a30BOM YypOBHE CpEIHEro OOIIero
obpasoBanwusi, coctaBisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hegenro), B 11 kimacce — 34 yaca (1 gac
B HEJIETIIO).

Copnepxanue o0yueHust

10 knacc Opzanuueckas xumus

Tema 1. TeopeTudyecKkue 0CHOBbI OPraHUYECKON XUMHHU

Tema 2. YriieBonopoabl

[TpakTrueckas padora. [loayueHue sTuneHa u U3yueHUe ero CBOMUCTB.
Tema 3. Kucjiopoacoaep:kaimue opraHnyecKue coeTuHeHust
[Tpaktuyeckas pabora. CBoicTBa pacTBOPA YKCYCHOW KUCIIOTHI.
Tema 4. BoicokoMoJIeKYJISIPHbIE COeIMHEHUS

I[InanupyemMble pe3yJbTaThbl 0CBOCHUS POrPAMMBbI 10 XMMHHU HA 0230BOM YPOBHE Cpe/IHero o01ero
oOpa3oBaHusl.
JIn4HOCTHBIE Pe3yJIbTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYAIONIUMHCS MPOrpaMM
cpenHero o01iero oopa3oBanus (JIMYHOCTHBIM, METATIPEIMETHBIM U MPEAMETHBIM). HayuHo-MeToanueckon
OCHOBOM JIJ1s1 pa3pabOTKH IIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS ITPOTrpaMM CPEIHET0 00IIero o0pa3oBaHMs
ABIISIETCS CUCTEMHO-/1ESITeIbHOCTHBIN MOIXO/I.

B cooTBercTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKTYpE JIMUHOCTHBIX PE3YJIbTATOB
OCBOCHHSI TIpeIMeTa «XWMHUS» Ha YPOBHE CpEIHEro oOmero oOpa30BaHUSI BBIICIEHBI CIEAYIOIINE
COCTaBIISIOIIHE!

OCO3HAHHME OOYYAIOIIMMHCS POCCHMCKONH TPa¥JTaHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH ¥ CAMOOTIPEICIICHHUIO;

HAJIMYUE MOTUBALIUU K O0yUCHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH
Y UCTOPUYECKHUX TPaAUIHii 6a30BOI HAYKH XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH O0YHaIOIUXCsS PYKOBOJCTBOBATHCA B CBOGH JEATEIbHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MMPUCYIIIMMH IIEJIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYUE TPABOCO3HAHMS JKOJOTHYECKON KYyJIbTYypbl M CIIOCOOHOCTU CTaBUTh LIETH M CTPOUTH
JKU3HEHHBIC TIJIaHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMera «XHMHS» IOCTHTAlOTCS B €AMHCTBE YYCOHOU M
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHMCTHUYECKHUMH, COLMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH M HJCaJlaMd POCCHICKOTO TPa)XIAHCKOTO OOINECTBA, MPHHITHIMH B
oOliecTBE HOpPMAMH M NPaBWJIAMU TIOBEJEHUS, CIOCOOCTBYIONIMMM IIPOLIECCaM  CaMOIIO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTU O0YUYAIOLITUXCA.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS TMpeaMera «XHWMHs» OTPaKaT cHOpMHUPOBAHHOCTH OIBITA
MO3HABATEJIIbHON U MPAKTHUECKON NEATEIbHOCTH OOYYaIOUIMXCs M0 peanu3aliyl MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHUA:

OCO3HAaHUS 00YYAIOIIMMUCS CBOUX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBAKEHUS K 3aKOHY U
MIPaBOMNOPSAJIKY;

MIPEACTABICHUS O COIMATIBLHBIX HOPMaX M MPABUIIaAX MEKIUNIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPH CO3TAHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MIO3HABATEIHHBIX 337124, BBITOJIHEHUH XUMUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W NMPHUHHMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI APYTHX TpH
aHaJIM3€ Pa3MTUYHbIX BUOB YUeOHOI e TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHNS |

[IEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBOXECHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M TPAKTHUYECKOTO MPUMEHECHHS XHMHH,
OCO3HAHHS TOTO, YTO JOCTH)KCHHS HAyKH €CTh Pe3yJbTaT JIUTCIBHBIX HAOMIOACHHUH, KPOTIOTIMBBIX
JKCIIEPUMEHTANIBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U TPAKTHUKOB;

WHTEpeca M IMO3HABATEIBHBIX MOTHBOB B TOJYYEHUH U TOCIEAYIOIIEM aHalu3e HWHPOpPMAIUH O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEYCCTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYalldd, CBS3aHHBIE C XWMHYCCKUMHU SIBIICHUSMH, W TPUHUMATH
OCO3HAHHBIEC PEIICHHSI, OPUESHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE TMOBEJICHUE U TIOCTYIKU CBOMX TOBAPHIICH C MO3UINI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHUE MOCTIEACTBUIA ATHUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MMOHUMAaHUs [IEHHOCTEHN 370pOBOTO M 0€30MacHOro o0pasa »u3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (PH3UUYECKOMY U IICUXHUUYECKOMY 3710POBbIO;

coOmrofieHus TPpaBMJI OE30MACHOTO OOpaIIeHHs C BEIIECTBAMU B OBITY, MOBCEAHEBHON JKU3HH U B
TPYIOBOM JEATEIBHOCTH;

MOHMMAaHUS I[IEHHOCTH MPaBHJ HMHIUBUAYaJbHOTO M KOJJIEKTUBHOTO OE€30MacHOrO IMOBEJCHUS B
CUTYaIIUSX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHHUS TMOCIIEACTBUI U HENPUATUS BPEAHBIX MPHUBBIYECK (YIOTPEOJIICHUS alIKOTOoJisl, HAPKOTUKOB,
KypeHUs);

5) TpynoBOro BOCIMTAHMS:

KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENILCKON NIeATEIbHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPUECKOM U IPYIUX BUIAX JAEATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUHW MPAKTUICCKUX 33]a4 COIMAILHON HAIPaBICHHOCTH (B
paMKax CBOETo KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO MPOQGECcCUil pasIuyHOrO poja, B TOM YHCJIE HAa OCHOBE
MPUMEHCHUS MTPESIMETHBIX 3HAHUH 110 XUMUU;

YBaXECHHUS K TPY]Ly, JTIOJSM TPyAa U pe3ybTaTaM TPYyAOBOH NeITeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAILHOW TPACKTOPUM O0OpazoBaHus, Oymymien
npodeccud W peanu3allMd COOCTBEHHBIX JKM3HEHHBIX IUJJAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTEH K XMMHMHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) PKOJIOTUYECKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

MMOHUMAHUS TJI00ABHOTO XapaKTepa KOJOTHYECKHX MPOOIeM, BIUSHUS SKOHOMHUYCCKUX MPOIIECCOB
Ha COCTOSIHHE MPUPOJHOMN U COIUAIBHOM Cpebl;

OCO3HAHHMS HEOOXOAMMOCTH WCIOJb30BaHUS JOCTHKCHHA XUMHUHU JUIA PEIICHHS BOIPOCOB
paIMOHAIBHOIO IPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUSTHS JCUCTBUN, MPUHOCAIIUX BpPEI OKPYXKAIOIIeH MPUPOAHON cpelne, yMEHHS
MIPOTHO3MPOBATh HEOJATONPUATHBIE ASKOJIOTHYSCKUE TIOCICACTBUS MPEANPUHUMACMBIX JICHCTBHHA H
MpeoTBpalIaTh UX;



HaJU4¥sl Pa3BUTOrO DKOJIOTMYECKOTO MBIIIIEHUS, DKOJIOTHYECKOU KYJIBTYpPBI, OIBITA ACATEIBHOCTH
DKOJIOTMYECKOM  HAIpPaBICHHOCTH, yMEHHUS  PYKOBOJACTBOBATbCS MMM B II03HABaTEJIbHOM,
KOMMYHHMKATHUBHON U COIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHUBOCTOSITH HI€0JIOTHH
xemodobuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU
U OOILIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CHEUM(PUKU XUMHH KaK HayKHU, OCO3HaHUS €€ poju B (OPMHUPOBAHUU PALIMOHATIBHOIO
HAY4YHOT'O MBILIUIEHUs, CO3JJaHUM LIEJOCTHOTO MPEJCTABICHHUS 00 OKpY’KAIOLIEM MHUPE KaK O €IMHCTBE
OpUPOABl M YellOBeKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MPOOJIeM COXpaHEHHs
MIPUPOJHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOH 3HAUYMMOCTHM XUMHUM JUIsl COBPEMEHHOM LMBWIM3alMU: B €€
T'YMaHUCTUYECKON HANpaBICHHOCTH W BaXHOH POJIM B CO3/aHMHM HOBOM 0a3bl MaTepHajJbHOM KYJbTYpHI,
peleHny TI00albHBIX MPO0JIEeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, DHEPrETUYECKOI,
NUILIEBOW U 3KOJOTMUYECKOM 0e30MacHOCTH, B PA3BUTUM MEIULUHBI, 00ECIICUEHUH YCJIOBHM YCIEUIHOTO
TpyJa 1 9KOJIOrH4eCcKH KOM(OPTHOM JKU3HU Ka)KIOT0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: IOHMMAaHUS CYLIIHOCTH METOJAOB IO3HAHHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJyyaeMble 3HAHMS JJIs aHaidu3a U OOBSICHEHUS
ABJICHUN OKPY’KaIOLIEro MHpa MU MPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHs JAellaTb 0OOCHOBaHHbIE
3aKJIIOYEHHs] Ha OCHOBE HAay4HbIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEJNbI0 IOJIyYE€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKUME 3HAHUS MJid pelieHus mnpodiemM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEPECa K MO3HAHUIO U MCCIICN0BATENbCKOU ACATEIIBHOCTH;

TFOTOBHOCTH U CHOCOOHOCTU K HENPEPHIBHOMY O00pa30BaHMIO M CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH MO XMMUU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3InuHbIX chepax NpodheccCHOHaTbHON AeSITETbHOCTH.

MeranpeamMeTHbie pe3yJabTaThI
MertanpeaMeTHble pe3ysIbTaThl OCBOEHMSI YYEOHOro IpenMera «XuMUsS» Ha YPOBHE CpEIHETrO

o01iero o0pa3oBaHUs BKIIOYAIOT:

3HauUMMbIe  Jyi1  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOYYAIOIIUXCS  MEXIAUCUUIUTHHAPHBIC
(MeXIpeMETHbIE) OOIIEHAay4HbIE IOHITHUS, OTpaKaloIlKMe ILEJOCTHOCTh HAyYHOM KapTUHBI MUpa U
crienupuKy METO0B MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHS,
SBIIEHUE, TPOIECC, CUCTeMa, HAy4yHBIA (DaKT, MPHUHIIMI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHKE, HAOIIOICHUE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHE);

yHUBEpCaJbHble y4eOHbIC JEWCTBUSA (MO3HABaTeIbHbIE, KOMMYHHUKATHBHBIC, PETYJSATUBHBIC),
obecrieunBaronie (GopmupoBaHue (PYHKIIMOHAILHOW T'PAMOTHOCTH M COIMAIBHOH KOMIIETCHIIUU
00yyJaromuxcs;

CMOCOOHOCTH 00YYAIOUINXCS UCTIOIB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS ¥ YHUBEpCAJIbHbIC YdeOHbIE IEHCTBHS B IO3HABATEILHON U COIMAIBHON MPAKTHKE.

MeranpeamMeTHbie  pe3yJbTaThl ~ OTPAXKAIOT  OBJIAJICHWE  YHUBEPCAJIBHBIMH  YYCOHBIMH
MO3HABATEIBHBIMU, KOMMYHUKATUBHBIMU U PETYJATUBHBIMU JIEHCTBUSMHU.

OBgilajieHHe YHUBEPCAJbHBIMU YUeOHBIMU MO3HABATEIbLHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JJOrMYecKHe AeHCTBUS:

CaMOCTOSITEIIEHO (JOPMYIIUPOBATH U AKTYaJTU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEICIIATh MENU JeATSIBPHOCTH, 3aJaBas ImapaMeTpbl U KPUTEPHH UX JOCTH)KCHHS, COOTHOCHUTH
PE3YNIbTAThI JESTENBHOCTH C MTOCTABICHHBIMU LENSIMH;



MCIIOJIb30BaTh MPU OCBOEHUM 3HAHMN NMPUEMBI JIOTUUECKOTO MBIIIJIEHUS — BBIICIATh XapaKTepHbIE
NPU3HAKU MOHATUM M yCTaHaBIMBAaTh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IS
00BsICHEHUS OTIENbHBIX (DAKTOB U SIBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH IS KIIaCCU(PUKALMU BEILECTB U XUMUYECKUX PEaKIIHIA;

YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXy U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyXJIeHHs (MHIYyKTUBHbIC, JENYKTHUBHBIC, I10 AHAJOTWHU), BBIABIATDH
3aKOHOMEPHOCTH U TIPOTUBOpPEYMST B PACCMATPUBAEMBIX SBICHHUAX, (HOPMYJIHPOBATH BBIBOABI H
3aKJIIOUYEHNUS;

OPUMEHATh B IpoOllecce MO3HAHMS, UCIOJIb3YEMble B XMMHMU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJEIBHBIE NPEACTABICHUS — XUMHUYECKUI 3HaK (CHMMBOJ) 3JE€MEHTa, XUMHUYECKas
dbopMyIa, ypaBHEHHE XUMUYECKONW PEAKIMH — MPU PEUICHUH y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX
3a/a4, IPUMEHATb HA3BAaHHBIC MOJIEJIbHBIE IPEACTABICHUSA MU BBIABICHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe UCCIEA0BATEIbCKHE AeHCTBUS:

BJIa/1IETh OCHOBAMU METOJI0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUUYECKUX pEaKLUK;

dbopMyJIMpOBaTh LEAM U 33Ja4d HCCIIENO0BaHUS, MCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSITEIHHO
c(hOopMyIMpPOBAHHBIE BOIPOCHl B KAyeCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI I (POPMHUPOBAHUS
TUIIOTE3bI 110 IPOBEPKE NIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/I€Th HaBbIKAMU CAaMOCTOSTEIBHOIO IJIAHUPOBAHUS U MIPOBEICHUS YUEHUYECKUX IKCIIEPUMEHTOB,
COBEpPILIEHCTBOBAaTh YMEHHUS HaOII0AaTh 3a XOJOM IIPOLEcca, CaMOCTOSATENBHO MPOTHO3MPOBATH €ro
pe3yabTar, (GOpMyIHpOBaTh OOOOIIEHUS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTU PE3YJIbTAaTOB
HCCJIEIOBaHMsI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOM MCCIeI0BATEeIbCKOW M IMPOEKTHOW JEATENbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PpEIICHUS NPAKTHUECKUX 3aj]ad,
IIPUMEHEHHUIO Pa3JIUYHbBIX METOIOB MIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B pPa3IMYHbIX HCTOYHMKAX HH(pOpMaluu (Hay4dHO-TIOMYJIIpHas JHUTepaTypa
XMMHYECKOI'O COJEpXaHUsA, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHaIM3UpoBaTh MHPOPMALUIO
pa3NUYHBIX BUAOB U (OpPM TPEACTaBICHUS, KPUTUYECKH OIEHMBAaTh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTb;

(GbopMyIMpOoBaTh 3alpOChl U NMPUMEHATh pa3IMYHbIE METOJblI MPHU MOMCKE U 0TOOpe MH(pOpMaLuy,
HEOO0XOIUMOM ISl BBIIOJTHEHUSI yUEOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA,

puoOpeTaTh ONbIT UCTIOIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U Pa3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIEHO BBIOMPATh ONTUMANBHYIO (popMy mpencTaBieHuss HHPOpMauu (CXeMbl, TpaduKy,
JarpaMMel, TaOJIHILblL, PUCYHKH U IpyTHE);

UCITIOJIb30BaTh HAayYHBIA S3bIK B KAuyeCTBE CPEJCTBA MpH paboTe C XUMHUYECKOW HH(pOpMarumei:
OPUMEHATh MEXIIpPEAMETHbIE ((pU3NYeCKMe W MaTeMaTU4ecKue) 3HAKM U CUMBOJIBI, (OPMYIIbI,
abOpeBHaTyphl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATJISIHOCTH.

Osgi1aieHHe YHMBePCAJIbHBIMH KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIIPOCHl 10 CYILIECTBY OOCYXJaeMOM TeMbl B XOA€ JAMaiora W/WIM JAUCKYCCHH,
BBICKA3bIBaTh MU, (OPMYJIHPOBATH CBOM MPEAJIOKEHHS OTHOCHUTEIBHO BBIMOJHEHUS MPEII0KEHHON
3a/1a4H;

BBICTYIIaTh C IpPE3CHTAlMEd pPe3yJbTaTOB IIO3HABATEIbHOM  AESATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHMKAMH IMpPU BBINOJIHEHUM XHUMUYECKOTO 3KCHEPUMEHTA,
NPaKTUYECKON pabOThI IO UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEILECTB, peaju3alii y4eOHOro NpoeKTa u



(GOopMyIIHpPOBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHMS MO3HMIIUN B
X0J1e 00CYKICHUS 1 0OMEHAa MHEHUSIMHU.

OBJ]a)]eHI/Ie YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMU lIeﬁCTBHHMPl:

CaMOCTOSITEJIbHO TTAHUPOBATH U OCYIIECTBIIATH CBOIO MMO3HABATEIBHYIO JESATCILHOCTD, OMPEALIIssi
e€ 1eNu ¥ 33]]a4d, KOHTPOJIMPOBATh | M0 MEPe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEIaracMblii alrOPUTM
JICHCTBHIA TPH BBIMOJIHEHUH YY€OHBIX W HMCCIICAOBATEIbCKUAX 3a/1ad, BHIOMpaTh HanOosee 3(hGEKTHBHBIN
CHOC06 UX pCHICHUA C y‘-IéTOM MOJIYUCHUSA HOBBIX 3HAaHUHU O BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JCATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

IIpenmeTHbIe pe3yabTATHI
10 kaace

IIpeomemmusie pe3yibmanvl 0C60eHUA Kypca « Op2aHuuecKan Xumus) ompajicarom

c(OPMHUPOBAHHOCTD MPEJICTABICHUI O XUMUYECKON COCTABIISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIM XMMHUHU B NO3HAHUU SIBICHUNA MPUPOJIbI, B (POPMUPOBAHUHN MBIIUIEHUS U KYJIbTYPhI JINYHOCTH,
e€ (YyHKIMOHANBHOW TIPaMOTHOCTH, HEOOXOAMMOW Uil PEHICHHS MPAKTUUYECKUX 3a/1ad M KOJOTHYECKHU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpefe;

BJIAQJICHUE CHCTEMOM XUMHUYECKHMX 3HaHWM, KOTOpas BKJIOYAET: OCHOBONOJIArarolUe IOHATUSA
(XMMMYECKHIl ~ 3JIEeMEHT, aToM, OJJIEKTpOHHas  000JOYKa  aTroMa, MOJIEKyJa,  BaJEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaIIEHHas),
MOJIb, MOJISIpHasi Macca, MOJISIPHBIM OOBEM, YTIJIepoAHbIN ckeneT, (yHKIUOHAJIbHAs TpyMIa, paauKal,
M30MEPHUsSI, U30MEPBI, TOMOJIOTUYECKUI psAZl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJ U a30TCOAEpIKALME
COEJIMHEHUSI, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCIUHEHMS); TEOPHUH U
3aKOHBI (TeOpHUs CTPOEHHUs opraHndeckux BemiectB A. M. byTiiepoBa, 3aK0H cOXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SI3bIK XHMHUH; MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIIME B OCHOBE
NOHUMAaHHUA TPUYMHHOCTH M CHUCTEMHOCTH XWUMHUYECKUX SIBICHHH, (AKTOIOTHYECKHE CBEACHUS O
CBOIICTBaX, COCTaBe, MOJyUYEHUU U OE30MaCHOM HCIOIb30BAHUM Ba)KHEHUIINX OPraHMYECKUX BELIECTB B
OBITY U IPAKTHUYECKOM JESITEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMH BBISBIATh XapaKTepHblE TPU3HAKU TOHSATHH, YCTaHABIMBATh HX

B3aMMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME IIOHATHA IIPU OIMCAaHUM COCTaBa, CTPOCHHUA U
MPEBPALLICHUI OPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHUH  MCIOJIB30BaTh XMMHYECKYIO CHUMBOJHUKY JUIi  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOM) (OopMyn OpraHMYECKUX BEILIECTB U
YpaBHEHUH XMMMYECKHUX pEaKLUMi, H3roTaBIMBaThb MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIECTB s
WITIOCTPALMM UX XMMUYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHNS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh NMPUHAUICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEILECTB
II0 UX COCTaBy U CTPOCHHUIO K ONpeAeIEHHOMY Kiaccy/TpyIie cOoeMHeHUH (YIJIeBOIOPO/Ibl, KUCIOPOA U
a30TCO/IEpIKAIlle COCIMHEHMs, BBICOKOMOJIEKYJSIPHbIE COEAMHEHUs), JaBaTb MM Ha3BaHUS IO
cuctematnueckoin HomeHknarype (IUPAC), a Taxkke NpuUBOAWUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX
OpPraHMYECKMX BEIIECTB (ITUJIEH, NPONMJIEH, AaUEeTUIEeH, OSTWICHIVIUKOJb, I[JIMLEPHUH, (EHOI,
dopmanpaerus, anetanblerua, MypaBbUHAs KHUCJIOTa, YKCYCHass KHCIOTa, OJIEMHOBas KHUCIOTA,
CTeapUHOBAs KUCIIOTA, TIII0K034a, (PyKTO3a, KpaxMall, IeJUTI0N03a, TIUIHH);

c(OPMHUPOBAHHOCTb YMEHHsI ONPENENATh BUAbI XUMUYECKON CBA3M B OPraHUMYECKUX COEIMHEHMSIX
(omMHaApHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMEHHS NMPUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHHUSI OPTaHMYECKHX BEIIECTB A.
M. ByrtnepoBa 1y OOBSCHEHHUS 3aBUCUMOCTH CBOMCTB BEIECTB OT HUX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHMsI MaCChl BELLIECTB;



c(OPMHUPOBAHHOCTh YMEHMH XapaKTe€pHU30BaThb COCTaB, CTPOEHHUE, (U3NUYECKHE U XHUMHYECKHE
CBOWCTBA TUITUYHBIX MPEJICTABUTEICH Pa3IMUHBIX KJIACCOB OPTaHMUYECKUX BEIIECTB (METaH, 3TaH, ITHUJICH,
MPOIMMWJICH, aleTwIeH, Oyranuen-1,3, merunOyramueH-1,3, O€H30J, METaHOJ, 3TAHOJ, ITHUJICHTJIUKOJD,
uLepuH, (eHon, aleTanbieruil, MypaBbUHAs W YKCYCHash KHUCJIOTHI, TIIOKO3a, Kpaxmal, IeJUT0J03a,
AMHUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HHMU ypaBHCHHSAMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOIIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHHMKH YIJIEBOJOPOTHOTO CHIphs (HE(DTH,
NPUPOAHBIA Ta3, Yroyib), CHocoObl WX TepepabOTKH W MPAKTHYECKOE NPUMEHEHHE TPOIYyKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYMCICHHUS 110 XHMHUYECKUM YpaBHEHHSIM (Macchl,
00béMa, KOJMMYECTBA HCXOIHOTO BELIECTBA MM NPOAYKTa pPEaKIHH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MUCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHUH BIIAZIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOI'O MO3HAHUS,
UCTIONIB3YEMBIX B XMMHUHU TIPH W3YYECHUH BEIIECTB M XMUMHUYECCKHX SBICHHHA (HaOIOIeHNE, HM3MEpEeHHE,
HKCIEPUMEHT, MOJICTUPOBAHKE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS JJIs IPUHSITHS PELLICHUN B
KOHKPETHBIX KH3HCHHBIX CHTYaIIUsX, CBI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAATh TMpaBWJa I[OJIb30BAHUA XUMHUYECKOW TOCYIod U
7a0opaTOpHBIM 00OpYyIOBaHMEM, a TaKXe IMpaBHUja OOpalleHHs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH M BBITIOIHATH XUMUYECKUN SKCIIEPUMEHT (TIpEBpaIlleHus
OpPraHWYECKHX BELIECTB MPHU HArpeBaHMH, MOJYyYCHHE ATUJICHA M U3yYCHHE €ro CBOMCTB, KAUCCTBEHHBIC
peaKIMi OPTaHWYECKHX BEIIECTB, JCHATYpalus OCIKOB IPH HAarpeBaHWHM, IIBETHHIC PEaKIMHA OEIKOB) B
COOTBETCTBUM C MpaBHJIaMU TEXHHKU OE30MAaCHOCTH MpU OOpalleHWH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0OBaHHEM, TPEACTABIATh PE3yJIbTaThl XMMUYECKOTO SKCIEpPUMEHTa B (hopMe 3amucu ypaBHEHHN
COOTBETCTBYIOIIUX peakiuii U (OpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHATU3UPOBATh XUMHUECKYIO HH(POPMAIIUIO, TOTy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeicTBa MacCcoBOM MHPopmanuu, UHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUIl COOJIONATh IMpaBUiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro MOBENEHUS B
OBITY M TPYAOBOW JAEATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3JI0POBbsI U OKPYXAlOIIEH NPUPOTHON
CpeIbl, OCO3HABATh OINACHOCTh BO3JEHCTBHS HAa JKUBHIE OPTaHW3MBI ONPEICIEHHBIX OpPTaHUYECKUX
BElIeCTB, MOHMMas cMbicn mokaszatens [IJIK, moscHsaTh Ha mnpumepax crnocoObl yMEHbBIICHUS WU
NPEJOTBPALLCHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBEKa;

U O0YYaroIuXcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0OPOBBS: YMEHHE NMPUMEHSTH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJJaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUIA;

JUTS CIIETIBIX M CTA00BUAAILINX OOYYaIOUINXCS: YMEHHE UCTIONB30BaTh PEIbEPHO-TOUYCUHYIO CHCTEMY
o6o3nauenwuii JI. bpaiins ais 3anucu xumMudeckux Gopmyir.



