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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YpOBHE CpeIHErO 00111ero 00pa3oBanus pa3padoTaHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuU B
Poccuiickoit denepauuny», TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS (eaepanbHOM
oOpazoBaTebHON MporpamMMbl cpenHero obmiero ob6pazoBanus (POII COO),
npencraBieHHbIX B denepanbHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenmum mnpenopaBaHusi y4yeOHOro mnpeamera «XHUMHS» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii ®enepanuu, pearu3yroNInX
OCHOBHBIE 00pa3zoBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOkKeHUH «CTpareruu
pa3BUTHs BocniUTaHus B Poccurickon

Oeneparuun Ha nepuon Ao 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OIpPEISTICHUIO
oO1ieit crparerud 00y4YeHUs, BOCIIUTAHUS U PA3BUTHUS OO0YUYAIOIINXCS CPEJACTBAMU
yaeOHoro npeaMera «Xumusi» s 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple TosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJICp)KaHMsI, PE3yIbTATOB OOyYCHHS M TpeOOBaHWUN K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON OpraHU3allUM, SBISETCS HEOTHEMJIEMOM YacThIO UX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAOIIUM HTAllOM pealn3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO oOOpa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpPhl
YeJI0BeKa, a TAK)KE SKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37]0POBBIO
U TIPUPOJHON cpene. PeanmsyeTrcss xumMuueckoe oOpa3zoBaHHE OOYyYaIOIMUXCS Ha
YPOBHE CpeJIHET0 001Iero 00pa3oBaHus CpeACTBAMU y4eOHOTO IpeaAMeTa « X UMUs,
COAEPKAHUE W TOCTPOCHUE KOTOPOTO ONPEAEIEHBl B MPOrpaMMeE IO XUMHH C
y4€TOM CHEeUU(PUKHM HAyKH XUMUHU, €€ 3HAUYeHHs B MO3HAHUM TPUPOJBI U B
MaTepuagbHON KU3HU OOILECTBA, a TaKXKe ¢ YYETOM OOILIMX EeJIeH U MPUHLIHUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0  OOILEro
oOpazoBanus B Poccuiickoit @eneparuu.



XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HUIpPaeT 0coOyk poJib B
COBPEMEHHOW LMBUJIM3ALNM, B CO3IaHUM HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B OPMUPOBAHKE PALIMOHAIBHOIO HAYYHOI'O MBILIUICHHUS, B
CO3/IaHHE IIEJIOCTHOTO MNPEACTABICHUS 00 OKpYKaIOIEM MHpPE KaK O €IUHCTBE
MPUPOABl U YEJIOBEKa, KOTOpoe (HOPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHMUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU MPUMEHEHUS.

TecHO B3aMMOAECHCTBYs C IPYIMMU €CTECTBEHHBIMHM HAayKaMM, XMMHs CTaja
HEOThEMJIEMOH YacCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOIUMbIM YCIOBHEM YCHEIIHOIO
Tpyda W SKM3HU KaxJoro ujeHa oOmectBa. COBpeMEHHas XMMHUS Kak Hayka
co3uaaTesbHas, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelIeHue
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTUSL YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, FIKOJIOTMUYECKO 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM ¢ OOHIMMHU LENSMH M TPUHIMIAMU CPEIHEro OOMIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb
U3Y4EHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 MM IS  BbIPaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKIKOYEHUS B JKHU3Hb COLMYMA, MPOAOJIKEHHUS
00pa30BaHUs B pa3IMUHbIX 00JaCTIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocraBisiomuMu  npeaMera  «XUMUS»  ABIAIOTCS  0a30Bble  Kypchl —
«Opranuueckass xumus» U «OOImas W HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEP>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO0 HEOPTraHWYECKON XMUMUU (C BKJIIOUEHHEM 3HAHUM U3 OOIIel XUMUU) U
opraHndeckor xumun. OOpMUPOBAHUE HAHHOM CUCTEMbl 3HAHWUW NPU H3YUYECHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTH PACCMOTPEHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B MNporpaMMe IO XHMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXO0/la K W3YYCHHUIO Y4eOHOro wmarepuasa u OO0YyCIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHUEM 3HAHUH Ha ONPEACIIEHHBIX TEOPETUICCKUX
ypoBHsiX. Tak, B Kypce OpraHM4eCKOW XHMMHUHU BEIIECTBA pacCMaTpHUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPTaHUYECKUX COCAMHEHUM, a TaKKe Ha
YPOBHE CTEPEOXUMHUUYECKUX U IJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHUH BEIIECTB.
CBenenus 00 wu3y4aeMbIX B Kypce BeEIIECTBaX [JalTCi B Pa3BUTUU — OT
YIJIEBOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX coeauHeHud. B kypce
OPraHMYEeCKOW XUMHUHU TIONYyYalOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE
OCHOBHOT'O 001IEro 00pa3oBaHus MEPBOHAYANIBHBIE MPEICTABICHUS O XUMUYECKOM
CBSI3U, KJIACCU(PUKAIIMOHHBIX MTPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB
OT UX CTPOCHUSI, 0 XUMHYECKON PeaKiinu.



[lon HOBBIM yrJIOM 3peHuss B mOpeaMere «XuMus» 0a30BOrO YpOBHS
paccMaTpuBacTCs HU3YYEHHBI Ha YpPOBHE OCHOBHOro o0miero oOpa3oBaHMs
TEOPETUYECKU Marepuan M (PAKTOJIOTMYECKUE CBEIEHUS O BELIECTBAX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudeckas
XUMHS» OOyYarouuMcsi MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX IMO3HIIUH,
riyoke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
00001aro1el 10 00BACHSAIOMIEH U TPOTHO3ZUPYIOILIEH.

Enunas cucrema 3HaHUN O Ba)KHEMIIMX BEILIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W MPUMEHEHUM, & TAKXKE O XMMHUYECKHX PEAKIHUSIX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX NPOTEKaHUs AoNoJIHsAeTCs B Kypcax 10 u 11 kinaccoB anementamu
coAepKaHUs, UMEIONIUMH KYJbTYPOJIOTUYECKUNA W MPUKIAJHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT TMOHUMAHUIO B3aUMOCBSI3M XMUMHUHU C JIPYTUMH HayKaMH,
PacKpBIBAIOT €€ POJib B MO3HABATEIBHON U MPAKTUYECKOW JAESATEIbHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y MIPAKTUYECKUX MTPUIIOKEHUN XUMUM, TOMOTaIOT BBIITYCKHUKY OPUEHTHUPOBATHCA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH UH(POPMAITUIO U TPUMEHATH €€ IS TOTIOJTHEHUS 3HAHUH,
pEelIeHNs UHTEIUIEKTYAJIbHBIX U AKCIEPUMEHTAIBHBIX UCCIEN0BATENBCKUX 3a0a4. B
[IEJIOM COJiep’KaHue y4eOHOro mnpeamera «XUMHUS» JAAaHHOTO YPOBHS HM3y4YEHUs
OpPUEHTUPOBAHO Ha (HOPMHUPOBAHUE y OO0YUAIOIIUXCS MUPOBO33PEHUECKOM OCHOBBI
JUIsE TIOHMMaHus (QWIOCOPCKUX HAEH, TaKUX KakK: MaTepualibHOE €JIMHCTBO
HEOPraHMYECKOr0 U OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUN MYTEM HKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYHN MEXIy HOBBIMU (DaKTaMu U TEOPETUUECKUMU
MPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJIOTUUECKHUX MpodiIem, a
TaKKe mpobsieM cOepexeHUsT IHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaIOB.

B nmnmane pemeHuss 3amad  BOCIUTAHUSA, Pa3BUTHS W COIUAIHM3AIUU
OoOy4JaromuXcs TPHUHIATHIE MNPOTPaMMON MO XMMHUU TOJIXONBI K OMpPEIeICHUIO
colepKaHWsl M TOCTPOCHHS TMpeaMeTa NpeaycMaTpuBaloT (GopMupoBaHHe
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONMNX 0a30BO€ 3HAUCHHE JIJISI PA3IMIHBIX
BUJIOB JICSITEIIbHOCTU: pEIICHUs TMpoOjeM, TOuCKa, aHamm3a U 00paboTKH
uHOpMAIINK, HEOOXOAWMBIX JJIsi TPUOOPETCHHS] OMNBITa MPAKTUYCCKONH W
MCCJIEIOBATEILCKON JIESITEIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TIO3HAHUU
XUMHH.

B mpakTtuke mnpenogaBaHus XHMHHM KaK HAa YpPOBHE OCHOBHOTO OOUIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus, IPU OMPEACIICHUN
COAEPKATEITbHOW XapAaKTEPUCTUKU LEJIEH H3y4eHUs NPEAMETa HaIlpaBICHUEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKOW HAyKU KaK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU



NEATeNIbHOCTU YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOJMYECKON TOYKHM 3pPEHHUS TAKOW MOAXOJ] K OINpEACTCHHUIO Ieled H3ydeHus
MpeaMeTa SBISIETCS BIIOJHE ONPaBJaHHbIM.

CornacHo JaHHOW TOYKE 3pEHMs TJIaBHBIMHU IEISIMH W3Y4YEHHUs MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

- (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaxkHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME $S3bIKA HAyKH, YCBOCHHME U IIOHMMAHHUE CYLIHOCTHU JOCTYIIHBIX
0000111eH1IT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEN HX
Pa3BUTUA U CTAHOBJICHHUS,;

o (I)OpMI/IpOBaHI/IC N Pa3BUTHUC HpeIICTaBJIeHI/Iﬁ 0 HAYYHBIX MCTOAAX IMO3HAHHA
BCIICCTB U XUMHWYCCKHUX peaKHHfI, HGO6XOI[I/IMBIX JJIA HpI/IO6peTCHI/I$I YMCHI/Iﬁ
OpPUCHTUPOBATBCA B MHUPC BCHICCTB U XUMHUYCCKUX HBJ'ICHPIﬁ, HMCIOIINX
MCCTO B IIPpUPOAC, B HpaKTHqCCKOﬁ )41 HOBCG)IHGBHOﬁ KU3HU,

+ pa3BHTHE YMEHUU U CIIOCOOOB JCATEIHPHOCTH, CBI3aHHBIX C HAOFOJICHHEM H
OOBSCHCHHEM XHMHYECKOTO OJKCIEPHUMEHTa, COOJIIOJICHUEM  IPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, copeprkaTeiibHas XapaKTCPHCTHKA IEJIeH U 3a/1a4 U3YYCHHS
npeaIMeTa B MporpamMMme 1Mo XUMUW YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMHU B CUCTEME CpeiHero obiiero oopa3opanus. CeromHs B
NperoaBaHuy XUMHUHU B OOJIBIICH CTEIICHH OTAAETCS MPEAMOYTCHHE MPAKTHYSCKON
KOMITOHCHTE  COJepKaHWs OOyYeHHS, OpPHUCHTUPOBAHHOW HA  IOJTOTOBKY
BBIITYCKHHKA OO0IIe00pa30oBaTeIbHON OpraHU3aliy, BIAJCIOMIETO0 HE HAOOpOM
3HaHHH, a (PYHKIMOHAJIBLHONH TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMEHUSMH
AKTUBHOTO MOJYYCHHUS 3HAHUH U MPUMEHCHHUS MX B PEaJTbHOM KM3HU IS PCIICHUS
IPAKTHYCCKUX 3a/1ad.

B cBsi3u ¢ 3TUM 1ipu U3ydeHuu npeamera « XuMush JOMUHUPYIOIIEE 3HAaUCHUE
MPUOOPETAIOT TaKWe eI U 3a7a9d, KaK:

ajganTanys oO0ydarolIMXcsl K yCJIOBHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS MUDPA,
dbopMHUpOBaHWE  WHTEIUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX XU3HCHHBIX CUTYalMSIX, CBSI3aHHBIX C BEIIECTBAMU M UX
npuMeHeHueM; popMUpoBaHUE y 00YUAIOIMNUXCS KITFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[M), MMEIOIINX YHHBEPCAIbHOE 3HAYECHHE [JIS Pa3IUYHbIX BHJIOB
JESTENBHOCTH: PEIICHUs MpoOJeM, MOMCKa, aHaau3a U o0paboTku mHbOpMAIIH,
HEOOXOIUMBIX JJTISI TPHUOOPETSHHUS OTBITA ICSITEIbHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B NO3HAHWU XWMMHH, a TAKXE JJIsI OLEHKU C MO3UIUKA SKOJOTMYECKOU
0€30MacCHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUUECKUX MTPOIECCOB HA OPraHU3M
YEJI0BEKa U MPUPOJHYIO CPENY;



Pa3BUTHUC MMO3HABATCIIBHBIX NHTCPCCOB, HHTCIJICKTYAJIbHBIX U TBOPYCCKUX

CIOCOOHOCTEN 00YYaIOIIMUXCS: CIOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATH HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BATh
COBpeMeHHBIE MH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOMCKA U aHanu3a yuyeOHOU M
HAYYHO-TIOMYJISIPHON MH(pOpPMAIMH XUMHYECKOTO COJepKaHus; GOpMUPOBAHHUE U
pa3BuTHE y OOYyYalOmMXCS AacCCOIMATUBHOTO W JIOTHYECKOTO  MBIIIICHHUS,
HaOJII0IaTeTbHOCTH,  COOPAaHHOCTHU,  AKKypaTHOCTH,  KOTOpPhlE  OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHWU M TPOBEICHUU XHUMHUYECKOTO
AKCIIEPUMEHTA; BOCITUTaHUE Y O0yJaromuxcsi yOe:KIEHHOCTH B TYMaHUCTHUYECKOM
HANpaBICHHOCTH XUMUH, €€ BAXKHOW POJTM B pEHICHUH TI00aIbHBIX MPOOIeM
PaIMOHAIBHOTO MPHUPOIONOIB30BaHMS, MTOTIOTHEHUS SHEPTETUHIECKIX PECYPCOB H
COXpaHEHHUs TPUPOJHOTO PABHOBECHs, OCO3HAHHUS HEOOXOIUMOCTH OEpeskHOTO
OTHOIIEHUS K TPHUPOJE M CBOEMY 3/J0POBBIO, a TaKkKe MPUOOPETEHHUsS OIbITa
UCTIOB30BaHMS TOJNYYCHHBIX 3HAHWHM I TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYAIUSIX, CBSA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yuebHoM miaHe cpeaHero oOmero ooOpa3oBaHUS MNpeaMeT «XUMUS
0a30BOro ypoBHSI BXOJMT B COCTaB NMpeAMETHON oOnactu «EcTecTBEeHHO-HAyUYHBIE
IPEAMETHI.

OO61iee ynco YacoB, OTBEIEHHBIX VI M3YUCHUSI XUMHUH, Ha 6a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, coctariser 68 yacon: B 10 kitacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 gaca (1 gac B Heeoto).

COJEPXAHUE OBYUEHMUSI

10 KIJIACC

OPTTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XUMHUH

[IpenmeT opraHMYecKor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJyYEHUM HOBBIX BEIIECTB M MATEPUAJIOB. Teopusl CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHoBHBIE TIoJIOKeHUSI. CTPYKTYpHBIE (hOPMYITBI
OpraHM4eckux BemecTtB. ['omonorus, wu3omMepus. XuUMHYECKas CBS3b B
OPraHNYEeCKUX COEAUHECHUSAX — OJJUHAPHBIEC U KPATHBIE CBA3U.

[IpencraBnenne o kimaccuuKauu OpraHUYECKUX BemiecTB. HoMmeHnkmaTypa
OpraHUYECKUX COEAMHEHUH (CUCTeMaThdecKas) U TPUBHAJIbHBIE Ha3BaHUSA
BAXKHEUIIINX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

9KCHepI/IMeHTaHBHBIC MCTOAbI HM3YUYCHHA BCIICCTB H HX HpCBpElIHCHHfIZ
O3HaKOMIJICHHC C 06pa3uaMH OpPraHU4YCCKHX BCHICCTB U MaTCpHalaMHi Ha X OCHOBC,
MOACIUPOBAHUC MOJICKYJI OpPraHNM4CCKHUX BCHICCTB, Ha6J'HOI[eHI/Ie H OIINCaHuc



JIEMOHCTPAIMOHHBIX OIBITOB MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB MIPU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoxopoasl

AJNKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHHA psAd. MertaH W 3TaH —
MpOCTEHIINE TPEICTABUTENN aIKAaHOB: (U3MUYECKUE M XUMUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOpPEHHUs), HaXO0XKACHHE B MPUPOAE, IOIYyYEeHUE U
IIPUMEHEHUE.

AJKEHBI: COCTAaB U CTPOEHHUE, TOMOJOTHYECKUN PsiA. DTWIEH U NPONUIEH —
OpOCTEHIINE MPEICTABUTEIN QJIKEHOB: (U3MYECKUE M XMMUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHUSA, TUIpaTallMM, OKHUCICHHUS U
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraaueHn-1,3: crpoeHue, BakHEWIInE
XUMHYECKUE CBOWCTBa (peakiusi nojaumepusauuu). I[loaydeHre CUHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTpOCHUA, rOMOJIOTMYECKUI pAA. AIICTI/IJIGH
— HpOCTGfIIIIPIfI npeaACTaBuTCIIb AJKHHOB: COCTAaB, CTPOCHHC, q)HSquCKHC )51
XUMHYECKHUE CBOMCTBA (peaKHI/II/I TUAPUPOBAHUA, TAJIOTCHUPOBAHMWA, THAPATAlIUA,
FOpeHI/IH), IMOJIYYCHHUC U ITPUMCHCHUC.

Apensl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XMMUYECKHE CBOWMCTBA
(peakuuu raJIorTeHUPOBAHUS U HUTPOBAHUS), MOJyYeHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  XuUMuUveckue  ceolicmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJyYeHue U npumeHerue. TOKCUUHOCTh apEHOB.
I'eneTnyeckast CBsI3b MEXKAY YrIE€BOAOPOAAMH, MPUHAIJIECKAIINMU K Pa3IUYHbIM
KJIacCaM.

[IpupoaHble MCTOYHUKH YIJIEBOAOPOAOB. [IpHpOIHBIM Ta3 W MONMYTHBIC
HedTsaubie ra3pl. Hedth u e€ mpoucxoxkaeHue. CrnocoOwl mnepepaboTku HedTu:
NEepEeroHKka, KPEKUHT (TEPMHUYECKHM, KaTaJIUTHUYECKUi), mnuposn3. IIpomayKThl
nepepadoTKu HepTH, UX MPUMEHEHHE B TPOMBIIIICHHOCTH U B ObITy. KameHHBIi
YTOJIb ¥ IPOAYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB WM HUX NPEBpAICHUN:
O3HaKOMJIEHHE C 00pa3iiaMu IJIACTMACC, KaydyKOB M pe3uHbI, KosuteKiuu «HedTh»
n «YTodb», MOJEIUPOBAHUE MOJIEKYJ] YTIIEBOJIOPOJIOB U TaJOr€HONPOU3BOIHBIX,
MPOBECHNE MPAKTUYECKOW PA0OThI: MOJYUEHUE FTUIEHA U U3YUEHUE €r0 CBOMCTB.

Pacuérunlie 3a1aun.

Berunciennss mo ypaBHEHHIO XHMHYECKOW peakmuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOI'0 BELIECTBA WJIM MPOJYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH ).

KI/ICJIOIJOIICOIlep)KaHII/Ie OpPrauHuvIeCKue COCANHCHUSA



[IpenenbHble OQHOATOMHBIE CHUPTHL. MeETaHOA M 3TaHOJ: CTPOEHUE,
¢usznueckrue M XMMHYECKHE CBOWMCTBA (peakUuMd C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPO/IAMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOoIa U 3TaHOJIa Ha OPraHK3M YeJIOBEKa.

MHOroaToMHbI€ COUPTHL. DTUIICHTIIMKOIb U TJUILEPUH: CTPOSHUE, GPU3UUYECKUE
M XUMHYECKHE CBOMCTBA (B3aMMOJCMCTBHE CO IIEJIOYHBIMH MeETaJlJIaMH,
KaueCTBEHHAsl peakius Ha MHOTOATOMHBbIE CHUPTHI). JleficTBME HaA OpraHu3m
yesoBeka. [I[puMeHenne rimmuepruHa U STUIEHTJIMKOJIA.

deHoy: CTpOCHUE MOJICKYJbl, (U3NUecKne W XUMUYECKHUE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

AJ'IBI[@I‘I/II[BI Hu KemoHbl. q)OpMaHBI[eI‘I/III, alcTaJabICTUA: CTPOCHHUC,
(I)I/ISI/I‘IeCKI/Ie U XHUMMYECKHE CBOMCTBA (peaKL[I/II/I OKHCJICHHUA W BOCCTAHOBJICHUA,
KadCCTBCHHBIC peaKHI/II/I), MOJIYYCHHC U IPUMCHCHUC.

OaHOOCHOBHBIE Mpe/eIbHbIe KAPOOHOBBIE KUCIOTH. MypaBbiHAas U YKCYCHasI
KUCJIOTBI: CTpOeHHUe, (PU3MUYEeCKUEe U XMMHUECKHE CBOMCTBA (CBOWCTBA, 0OIIME IS
KJ1acca KUCJIOT, peakius 3Tepudukaium), noiydyenue u npumenenune. CteapuHoBas
Y OJICMHOBAS KUCJIOTHI KaK MPECTaBUTEIH BBICIINX KAPOOHOBBIX KUCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

CrnosxHble 3(hUpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHU3 CIIOKHBIX
s¢upoB. Kupsl. ['maponus xupoB. [Ipumenenue xupos. buonornyeckas posb
KHUPOB.

VYrieBojbl: cocTaB, KiaccuuKaIus yrieBo10B (MOHO-, IM- U TIOJTUCAXapU/IbI).
I'moko3a — mpocTedmmii MoOHOCaxapull: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI,
dbu3nUecKkue U XUMHUYECKHE CBOMCTBA (B3ammopeicTBue ¢ ruapokcuaom menu(Il),
OKHCJICHHE aMMHAa4HbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHwUeE,
Opo’KeHHe TIII0KO03bI), HAX0XKICHHE B IPUPOJIE, IPUMEHEHNE, OMOJIOTUYECKast POJIb.
dorocunTe3. DpyKTO3a KaK U30MEP TITFOKO3bI.

Kpaxman u nemntono3a kak npupojiHble nonumepsl. CTpoeHHE Kpaxmania U
uemntono3pl.  duznueckne W XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsl pEAKIUs C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB WU HUX NPEBpALCHUN:
MpPOBEJICHNEe, HAOJIOJCHHE U OMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIIEPUHA C
ruapokcugom meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcumom wmenu(ll), B3ammopaelcTBHE Kpaxmalia C HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3a1aun.



Bblunciienuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 0O0BEMA,
KOJINYECTBA MCXOAHOI'0 BELIECTBA WIM MPOAYKTa pEaKkLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

AzoTcoaepxaliie OpraHuuecKue COeIMHEHNUS.

AMUHOKHCIIOTBI KaK aM(OTepHbIe OpraHnyeckue coequuenus. Ousnueckue u
XUMHYECKUE CBOMCTBA aMMHOKHUCIOT (Ha MpuUMepe TiuiuHa). buonormueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuast.

benku kak DpPUPOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTYypa OeskoB. XMMUYECKUE CBOICTBA OEIIKOB:

TuapoJIn3, JCHATYpallud, KAYCCTBCHHBIC PCAKIIUU HA OCJIKH.
BKCHepI/IMeHTaHBHBIC MCTOABI N3YUYCHUA BCIICCTB U UX HpeBpa]lIeHHﬁ:

Ha6JIIOIIeHI/Ie N OIIMCAHUC NCMOHCTPALMOHHBIX OIIBITOB: ACHATYpalUsd OCJIKOB Inmpu
HarpCBaHHWH, OIBCTHBIC PCAKIINU OCJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIC MOHSTHS XUMHH BBICOKOMOJICKYJIISIPHBIX COG}]I/IHeHI/If/'Ii MOHOMCD,
MOJIMMCECP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCpU3AllU, CPCOAHAA MOJICKYJIAPHAA
Macca. OCHOBHBIC MCTOABI CHHTC3d BBICOKOMOJICKYJIIPHBIX COG,HI/IHGHI/Iﬁ —
[MoJIMMEpHU3alns U IOJIMKOHACHCAIIUS.

9KCH€pI/IM€HTaJIBHI>IG MCTOABI NU3YUCHUS BCIICCTB U UX HpeBpameHI/Iﬁ:

O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBI3€H MPU U3YUYCHUU OPraHUYECKONM XMMUU B
10 xiacce ocymiecTBISETCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX
HNOHSTUM, TaK U MOHATHH, SBIAIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHBINA (DAKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KiIacCUUKAIUS, TMEPUOIUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

®duszuka: MaTepus, OdHEprus, Macca, aToMm, DOJEKTPOH, MOJIEeKyIa,

SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BeIIeCTBa, (U3NUECKHE BEIUYMHBI U €IMHUIIBI UX U3MEPCHHUSI.

buonorusi: kimerka, opraHusM, Ouocdepa, OOMEH BEUIECTB B OpTaHHU3ME,
doTtocuHTe3, OMONOTHYECKH aKTUBHBIC BemecTBa (OCNKH, YTIEBOABI, >KHPHI,
bepmeHThI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOBI, TIOJIE3HBIE MCKOMAeMbIe, TOILIUBO,
PECYPCBIL.



TexHomorus: MUOICBLIC TIMPOAYKTBI, OCHOBBI PpallMOHAIBHOI'O IIMTAHMUA,
MOIOIIKUE CPpCACTBA, JICKAPCTBCHHBIC U KOCMCTHYCCKHC IIPCIIapaThbl, MaTCpHUalIbl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XMIMUH
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOy4aroUMMHCS pPOrpaMM CpeaHero oOuiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMEeTHBIM U TpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM s
pa3pabOTKH IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CpPEAHEro OOLIEro
00pa30oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOJOM B CTPYKTYpPC
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPCAMCTA «XuUMHSI» Ha YPOBHC CPCOAHCTO
O6IIICFO 06p330BaHI/ISI BBIACJICHBI CJICAYIOMIHUEC COCTABIIAIOIINC:

OCO3HAaHHC O6yanOIIII/IMI/ICSI pOCCHfICKOfI Fp&)KIIaHCKOﬁ NICHTUYHOCTH —

T'OTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTHU U CAMOOIIPCACIICHUIO, HAJINYHC
MOTHUBAIlMK1 K O6y‘I€HI/IIO; HCJICHAIIPABJICHHOC pPAa3BUTUC BHYTPCHHUX
y6€>KII€HPIﬁ JIMYHOCTH Ha OCHOBC

KITFOUEBBIX IIEHHOCTEH UM HWCTOPHYECKUX Tpaaulluidi 0a30BOM HAyKH XHUMHH,
TOTOBHOCTh M  CIIOCOOHOCTh OOYyYaroIMXCS PYKOBOJCTBOBAaThHCS B CBOEH
JEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM, MPHUCYIIUMH I€IO0CTHOM
CHUCTEME XHMHYECKOTO 00pa30BaHMs; HaJIUYHE MPABOCO3HAHMS IKOJIOTHUYECKOU
KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH

OCJIN U CTPOUTD )KU3HCHHBIC IIJIaHBI.

JIM4HOCTHBIE PE3YyJbTATBl OCBOCHUS NpeaMeTa «XHUMUS» JIOCTUTAKOTCS B
€IUHCTBE YYEOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHU C
F'YMAaHUCTUYECKUMH, COUUOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U WAeallaMH POCCHICKOTO TPakKIaHCKOTO OOIIeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMU U MpaBUIaMH MTOBEJICHHUS, CIIOCOOCTBYIOIMMH ITPOIieccaM CaMOTIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH OO0 y4aIOLIUXCH.

JIM4HOCTHBIE PE3YyNbTaThl OCBOEHUS MpeameTa «XUMHS»  OTPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA [MO3HABATEIBHOW W TMPAKTUYECKOW JeATEIHHOCTU
0o0y4Jaromuxcs 1Mo peaau3aliuy NIPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCIIE B
YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:



OCO3HaHuA O6yanOIHI/IMI/IC5I CBOUX KOHCTUTYIHMOHHBIX ITPpaB U O6H33HHOCTGI\/'I,

YBAXCHHA K 3aKOHY W IPABOIOPAAKY,; IMPCACTABICHUA O COLNHAJBHBIX HOpMaXxX H
mpaBujIax MCKJINYHOCTHBIX

OTHOILIEHHUN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATENBHOCTU PU CO3AaHUN YUEOHbBIX
MIPOEKTOB, PEIICHUH YU€OHbIX U MO3HABATEIbHBIX 33124, BHITOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB; CIMOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HaMEpEeHUS,
JIOTHKY U

APryMCHTBI APYIUX IIPU AHAJIN3C PA3JIMYHBIX BUJIOB y‘le6HOI>’I ACATCIIBHOCTH, 2)
INATPUOTUYCCKOI'O BOCIIMTAHUA

IEHHOCTHOI'O OTHOCHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICINUTIO

OTCUYECTBCHHOM XUMHUH, YBAXKCHHUA K IIPOUCCCY TBOPUCCTBA B 00JacTH TCOPHUH U
MPAKTUYICCKOI'o NIPUMCHCHUA XUMUHN, OCO3HAHUA TOTO, UYTO JOCTHIKCHUA HAYKH CCTh
PE3yIabTaT JJIUTCIBbHBIX Ha@]’[l-q)leHHﬁ, KPOIIOTIMBLIX  JKCIICPUMCHTAJIbHBIX
IMOMUCKOB, IMOCTOAHHOT'O TPpYyda y‘léHBIX " MMPAKTHUKOB, HHTCPCCA U ITO3HABATCIbHBIX
MOTHBOB B IIOJIYYCHHHU H IIOCIICAYIOIICM aHAJIN3C I/IH(l)OpMaIII/II/I 0 MCPCHOBBIX
JOCTHMIXKCHUAX COBpGMGHHOﬁ OTCUYECTBCHHOM XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'O ITOBCIACHUAI, CITOCOOHOCTH OLICHUBATb
CUTyalluu, CBA3aAHHBIC C XUMHUYCCKUMU SABJICHUAMU,

U NPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE
HOPMBI U LIEHHOCTHU; TOTOBHOCTH OIIEHMBATh CBOE MOBEJAECHUE U MOCTYIKU CBOUX
TOBAPUIIEH C TTO3ULIMH HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHHUE MMOCJIEACTBUM
ATUX MOCTYIKOB;

4) popMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTEH 3I0poBOro u Oe3zomacHoro o0pasza JKHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3JI0pPOBBIO; COOJIOJEHUsSI TMpaBuil O€30mMacHOro oOpaiieHus ¢
BEILIECTBAaMU B OBITY,

HOBCGI{HGBHOﬁ KHN3HHU U B pr,HOBOﬁ ACATCIIbHOCTHU, INTOHMMAHHWA CHHOCTU ITPpaBUJI
HWHAWBUAYAJIbHOT'O U KOJUICKTHUBHOI'O

0e30MacHOr0 TOBEICHHS B CUTYAIHMSIX, YTPOXKAOIINX 3I0POBBIO U KU3HH JIIOJICH;
OCO3HAHUS MOCIEACTBUI U HEMPUSATUS BPEAHBIX TPUBBIYEK (YIOTpEOICHUS

aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );
5) Tpy/10BOT0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JIpyrHMX BHUIAX
NEATENbHOCTH; yCTAHOBKH HAa AKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKHUX 3a]a4



COIMaIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);
WHTEpECca K MPAKTHICCKOMY H3yUEHHUIO MPOdeCCHid pa3TuaHOro Poia, B TOM

YHCIIe Ha OCHOBE MPUMEHEHUS MMPEAMETHBIX 3HAaHUH 10 XUMUU; YBa)XECHUS K TPYAY,
JIOASIM TPYZAQ U pe3ysibTaTaM TPYAOBOH NesATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY HWHAMBUIYANbHOM TpAaeKTOpUM oOpa3oBaHus, Oyayuied mnpodeccun u
peann3anuy cCOOCTBEHHBIX )KM3HEHHBIX TUIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEM K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS
AKOJIOTUYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOJIC, KAK UCTOUHUKY

CymicCTBOBAHHA  KU3HU HaA 36MHC; IIOHUMaHUsA TJ00aJIBHOIO XapaKTepa
9KOJIOTHYCCKUX HpO6J’ICM, BJIIUAHUA

O9KOHOMHYCCKHUX TIPOHECCCOB Ha COCTOAHHUC HpHpOIIHOﬁ u COLII/IaJ'IBHOI\/JI CpEanbI;
OCO3HaHUuA HCO6XOJII/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHHU OJIA

pELLIEeHUs BOIPOCOB PALMOHAIBHOIO IIPUPOAOIIOIB30BAHNS; AKTUBHOIO

HENPUATUS JEUCTBUN, IPUHOCSIIUX BpeJl OKPY’KaroILEeW IPUPOIHOU
cpelne, yMeHHsl IPOrHO3UPOBaTh HEOIAronpHUsATHBIE SKOJIOTUYECKUE MOCIIEICTBUS
OpeANPUHUMAEMBIX AEHCTBUN U MPENOTBPAILATh UX; HAIMYHS PA3BUTOTO
HKOJIOTHYECKOT O MBILIUIEHUS, IKOJIOTHUECKON KyJIbTYpPBI, OIIbITA

NEATEIILHOCTU JKOJIOTUYECKON  HAIIPaBJICHHOCTH, YMEHHUs
PYKOBOJCTBOBATHCSA UMU B II0O3HABATEIIbHON, KOMMYHHUKATUBHON U COLIMAJIBHOU
IpPaKTUKE, CHOCOOHOCTH U YMEHUs aKTUBHO  IIPOTUBOCTOSTH

UJICOJIOTUU XeMOo(poOHH;

7) IEHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NPAKTHUKH; ITOHUMAHHS CHEIU(DHUKA
XUMUHU KaK HayKH, OCO3HaHUs €€ poyik B POPMHUPOBAHUH PAITMOHAIBHOTO HAYIHOTO
MBIIIJICHUS, CO3/IaHUU TIEIOCTHOTO TPE/ICTABICHU 00 OKPY’KaIoIIeM MHUpPE KakK O
€IVMHCTBE NPHUPOJBI U YEJIIOBEKA, B MO3HAHUU MPHUPOJIHBIX 3aKOHOMEPHOCTEU M
penieHnu mpo0IeM COXpaHEHHsI IPUPOTHOTO PAaBHOBECHS; YOSKIEHHOCTH B 0COO0M
3HAYUMOCTH XUMHH JUISI COBPEMEHHOW LMBWIM3ALUU: B €€ T'yMaHUCTUYECKOMU
HAMPaBICHHOCTH W BAXXHOW pOJIM B CO3JAaHUM HOBOM 0a3bl MaTepHalbHOMN
KYJbTYpPbl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YETIOBEYECTBA —
CBIPBEBOM, SHEPTETUUECKOM, TUIIIEBOM U IKOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTUH
MEJIULINHBI, 00ECTIEUEHUH YCIOBHUM YCIEIIHOTO TPY1a U IKOJIOTUUECKU KOM(POPTHOM
KU3HU KQXKJI0T0 WieHa 00IIEeCTBa; €CTECTBEHHO-HAYYHOW TPAMOTHOCTH : TOHUMAHHSI
CYyIIHOCTM METOJOB TO3HAHUA, MWCIIOIb3YEMbIX B E€CTECTBCHHBIX HAYyKaXx,
CIIOCOOHOCTU HCIMOJB30BaTh MOJIyYaeMble 3HAHUS [JIsl aHAIu3a U OOBSICHEHUS
SBJICHUM OKPY>KAIOIIETO MUPa U MPOUCXOAAIINX B HEM U3MEHEHHM, YMEHHUS 1 €J1aTh
000CHOBAaHHbBIE 3aKTIOYEHHUS HA OCHOBE HAY4YHBIX (PAKTOB U UMEIOLIUXCS JAaHHBIX C



HCJIBbIO TIOJYYCHUS JOCTOBCPHBIX BBIBOIOB, CITIOCOOHOCTH  CaMOCTOSITEIILHO
HCIIOJB30BATh XMMHWYCCKUEC 3HAHUA OJIA

peICHusA np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyalUAX; NHTCPECa
K IO3HAHUIO U HUCCJICI0BATEIILCKOM ACATCIIBHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMHA TI0 XHMHH B
COOTBETCTBHH C )KM3HEHHBIMHU TIOTPEOHOCTSIMHU; MHTEpeca K OCOOCHHOCTSM Tpy/a B
paznuuHbIX chepax npodeccuoHanbHON

NESATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC pPE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYMMBIC TUTSt dbopmupoBaHus MHUPOBO33PCHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa W cChHenuduKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTrus, SBIICHHE,
Ipolecc, CUCTeMa, HAYYHBIA (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCJIEJOBaHME, HAONIOACHUE, H3MEpPEHHUE, OJKCIEPUMEHT U JIpyTrue);
yHUBEpCAJIbHbIE Yy4eOHbIe JeWCTBUS (IIO3HABAaTENbHbIE, KOMMYHUKATHUBHEIE,
pEryIsITUBHBIE), o0ecneunBaronie GopMrupoBaHue (PyHKIIMOHATBEHON IPaMOTHOCTH
U COLIMATTbHOM KOMIIETEHIIUU O0YYaIOIINXCS;

CIIOCOOHOCTH o0ydJaromuxcs HUCITIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECCKUE 3HAHUSA W YHHUBEPCAIbHBIC Y4COHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3YyJbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y49eOHBIMM  TIO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH M PETYISATHUBHBIMHU
JIEUCTBUSIMU.

OBJ1aieHNe YHUBEPCAJbHBIMHU Y4€OHBIMHU MO3HABATEIbHBIMH
JAeHCTBUSIMHU:

1) 6a30Bble JJOrH4YecKHe AeicTBUS:

CaMOCTOSITEIbHO  (popMynMpoOBaTh M aAKTyaJU3UpOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh, ONPEAENHATh UEINW AEATEIBHOCTH, 3a]aBas
napaMeTpbl U KPUTEPUU UX

AOCTHIKCHUA, COOTHOCUTDL PC3YJIbTAaThbl ACATCIBHOCTH C IIOCTABJICHHBIMH LCJISIMU,
HCIIOJIB30BAaTh IIPpU OCBOCHHUHA 3HAHUU HpI/IéMI)I JOTrn4€CKOIo MbIIJICHUA —



BBLICJATh XAPAKTEPHbIE NPU3HAKU MOHATUA W YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS sl OOBICHEHUSI OT/EIBbHBIX ()aKTOB U
SIBJICHU;

BbIOMpATh OCHOBAHUS U KPUTEPUHU JUIs KJIacCU(UKAIIMK BEIIECTB U

XUMUYECKUX PEAKUUW; YCTAaHABIMBATH NMPUYUHHO-CIICICTBEHHBIE CBA3U MEXKIY
U3Y4aeMbIMH SIBICHHUSIMH; CTPOMUTH JIOTMUECKHE pacCyXJIeHUsA (MHAYKTHUBHBIE,
JNEAYKTUBHbIC, IO AHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B
paccMaTpUBaEMbIX SIBIECHUAX, (OPMYIUPOBATH BHIBOJbI U 3aKIIOUEHUS; TPUMEHITh
B MpOLECCE TMO3HAHMS, HCIOJNb3yeMble B XHMHUHM CHUMBOJIHMYECKHE (3HAKOBBIC)
MOJIeN, MpeoOpa3oBbIBaTh MOJENIbHBIE MPEJCTaBICHUS — XWMHUYECKUM 3HaK
(cuMBOJT) AJIEMEHTa, XUMHYecKask opMyJia, ypaBHEHHE XUMUUYECKOU peaKIuK — PU
pelIeHUH Y4YeOHbIX TI03HABATENbHBIX M MPAKTHUECKUX 3a/4ad, NPUMEHSIThH
HA3BaHHBIE MOJIEIBHBIE MPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUI.

2) 6a30BbIe HCCJEN0BATEIbCKHE IEHCTBHSA:

BJIAACTh OCHOBAMHU MCTOA0OB HAYYHOI'O ITO3HAHHA BEUICCTB H XUMHUYCCKUX

peakuuii; GOpMYIMpPOBaTh AWM W 3aJa4yd  HCCICAOBAHHS, HCIIOJIB30BATh
MIOCTABJIEHHBIE M CaMOCTOSTEIBHO C(OPMYTUPOBAHHBIE BOIPOCH B KauecTBE
MHCTPYMEHTa TO3HaHUS M OCHOBBI I (POPMUPOBAHUSI TUIIOTE3BI MO IMPOBEPKE
IPAaBWJIBHOCTU BBICKA3bIBAEMBIX CYKICHHI; BIAJETh HABBIKAMU CAMOCTOSITEILHOTO
IUTAHUPOBAHUS U TPOBEACHUS YYEHUUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHHsI HaOJII0JaTh 3a XOJOM IIPOIECcca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3yabTat, GopMyIUpOBaTh 000OIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB MCCIEOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJIETAHHOU
paboTe; MpPUOOpPETaTh OIBIT YYCHUYECKOHW MCCICAOBATEIILCKOW W TPOCKTHOMN
NS TENBHOCTH, MPOSIBIISITH CIIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pEIICHUSI MPAKTUYECKUX 3aJad, MPUMEHEHHIO pPa3IN4HbIX METO/IOB
MTO3HAHUA.

3) padoTa ¢ uHpopMaIueii:

OpUEHTHPOBATHCS B pPa3JIMYHBIX HCTOYHUKAX uH(bOpMaIIH

(Hay4HO-
MOMyJsipHAasl JIUTEepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIE TMOCOOWUS,
pecypcel MlHTEpHETA), aHaMM3UPOBATh WH(POPMAIUIO PA3THYHBIX BUAOB U (hopm
MpeACTaBICHUS, KpUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITH PA3IUYHBIE METOJIBI MPU TIOWUCKE U
orbope wHpOpMAIMK, HEOOXOMMMOW IS BBINIOJHEHUS Y4eOHBIX 3aaad
OMpEeNIeIEHHOrO0 THUIA, NPUOOpPETaTh OMBIT HCIOJI30BaHUS HHGOPMAIMOHHO-
KOMMYHUKAaTHUBHBIX



TEXHOJOTUHA W paA3IMYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSITENBHO BBIOMPATh
ONTUMaJIbHYI0  (QopMy mpeacTaBiaeHuss uHpopmauuu (cxemsl, TIpaduxwy,
auarpaMMbl, TaOJNHIbI, PUCYHKH U JPYTH€); UCHOJIb30BATh HAYYHBIA S3BIK B
KAauecTBE CpeAcTBa NpU padboTe ¢ XUMUYECKOM HHpOpMauuei: NpPUMEHAThH
MEXIpeIMETHbIE (PU3NUECKHe U MAaTEeMAaTHYECKUE) 3HAKU U CUMBOJIBL, (DOPMYIIbI,
ab0peBHUATypbl, HOMEHKJIATYPY; MCIOIB30BaTh U MPeoOpa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA

HarjsiaHOCTH.

OBJ'I&}]EHI/IC YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJI€ IUajIora W/WIH
JTUCKYCCHHM,  BBICKa3bIlBaTh  HWJACH, (DOPMYJIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBITTOJIHCHHS TIPEJIOKCHHON 3aJ1auu; BBICTYNATh C MPE3CHTAIMCH
PE3YJIBTATOB MMO3HABATEIIBHOU JIEATECIBHOCTH, MOJTYYEHHBIX CAMOCTOSTEIBHO WIIH
COBMECTHO CO CBEPCTHHKAMHU TIPU BBINOJHCHHH XHMHYECKOTO SKCICPHMCHTA,
NPAKTHYCCKOW pabdOThl 10 HCCIASAOBAaHUIO CBOWCTB HW3y4YaeMBIX BCIIECTB,
peanu3anuu  y4eOHOTo TpoekTa W (OPMYJIUPOBATH BBIBOABI IO PE3yJIbTaTaM
NPOBEIEHHBIX UCCCAOBAHUM MyTEM COTJIACOBAHUS MTO3UIIMK B X0O¢ OOCYKICHUS U
oOMeHa MHEHUSIMU.

OByaleHUe YHUBEPCAJTBHBIMH PeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITCJILHO IIJIAHUPOBATh W OCYIICCTBIATH CBOKO ITO3HABATEIBHYIO
JCATENBHOCTD, ONpeneisis e€ Iedd W 3aJadyd, KOHTPOJHMPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjiaracMbplii aJlroOpuTM JACHCTBUN TIpH
BBITIOJIHCHUN Y4YEOHBIX UM HCCIIENOBATEIbCKUX 3a7ad, BbIOMpaTh HamOoiee
3 PEeKTUBHBIN CMOCOO0 WX pEmICHHS ¢ YYETOM IIOJYyYCHHS HOBBIX 3HAHUH O
BEIICCTBAX M XUMHUYCCKHUX PCaAKIMIX; OCYIIECCTBIATh CAMOKOHTPOJIb CBOCH
IEeSITEILHOCTH Ha OCHOBE caMOaHaIn3a

N CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble  pe3ynbTaTbl OCBOEHUSI Kypca «OpraHuyeckass XUMHSI»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJACTABICHHH O  XHUMHWYECKOW  COCTAaBIISIOMICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XUMHUHU B IO3HAHUM SIBIICHUU IPUPOJIBI,
B (OpMHUPOBAHMH MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIIHMOHATBLHOU
rPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHs MPAKTUYECKUX 3a7ad M IKOJIOTHYECKH



000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpejie; BIaJCHHUE
CUCTEMOM XMMHYECKUX 3HaHHUM, KOTOpask BKIIOYAET: OCHOBOIIOJATAOIINE MOHATHUS
(XMMHUYECKHI 3JIEMEHT, aToM, OJJIEKTPOHHAas 000JiouKa aroma, MOJIEKyJa,
BaJICHTHOCTb,  3JEKTPOOTPULATEIIbHOCTh, XHUMHUYECKas CBS3b, CTPYKTYypHas
dbopmyna (pa3BEpHyTas W COKpalléHHAas), MOJIb, MOJISIpHas Macca, MOJSPHBIH
00BEM, YIIEpOJaHBIM CcKeleT, (yHKUMOHANbHAs Tpynmna, paauKall, H30Mepus,
M30MEphl, TOMOJIOTMYECKHH pAJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA H
a30TCOJIep)KalllUe€ COEIUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUS); TEOPUM U 3aKOHBI (TE€OpHUsl CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUH, (PAKTOJIOrMUECKHE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJYyYEHUU H
0e30MacHOM HCIIOJIb30BAHUM BAaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY U
NPAKTUYECKON JEeSTENBHOCTH YeJOBeKa; CHOPMHUPOBAHHOCTh YMEHUHN BBISABISATH
XapaKTepHbIE MPU3HAKU MOHATUN, YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIIME MOHATHUS TPHU OMHCAHUM COCTaBa, CTPOCHHUS U MpPEeBpalllCeHUN
OpraHMYeCKUX  COCJAMHEHHH; CPOPMUPOBAHHOCTH  YMEHUH  HCHOJb30BATh
XUMHYECKYI0 CHUMBOJIUKY JUISl COCTaBJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHyYTOH, COKpal€HHOW) (GOpMyNT OpPraHMYECKHMX BEIIECTB W YypaBHEHUU
XUMHYECKUX PEaKIMii, U3roTaBIMBAaTh MOJEIN MOJIEKYJ] OPTaHMYECKHX BEIECTB
UL WUTIOCTPAllMd  MX  XMMHYECKOr0 UM IMPOCTPAHCTBEHHOTO  CTPOCHUS,
chOpMHUPOBAHHOCTh YMEHUW YyCTAHABIMBATh MPUHAIJIECKHOCTh HM3YUYCHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeNeIEHHOMY
KJIacCy/Tpymne COeAMHEHUH (YyIrieBOJOPOAbI, KHUCIOPOA U a30TCOJEpIKalllne
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHUsS), JaBaTh MM Ha3BaHUS TIO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a Taxke NpuBOAUTH TPUBHAIBHBIE
Ha3BaHMs OTAENBHBIX OPraHMYECKUX BELIECTB (ITWJICH, NPOMUJICH, AaleTHIICH,
ATWJICHIJIMKOJb, TIHIEPUH, (HEHON, (opMaibAeTull, aneTaibIeThi, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIIOKO3a,
dpykTO3a, Kpaxmal, HeJUII0103a, TIUIHH); CQOPMUPOBAHHOCTh YMEHUS ONPEIENIATh
BH/JIbI XUMUYECKOU CBSI3U B

OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);
c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS

oprannyeckux BemiectB A. M. byTiepoBa niis 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT HX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHMSI MACChl BEILECTB;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh COCTaB, CTPOCHHE, (PU3MYecKue u
XUMUYECKHE CBOMCTBA THUIMUYHBIX TMPEACTABUTENCH  PAa3IUYHBIX  KJACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHIICH, TPOIUJICH, alleTIICH, OyTaaueH-1,3,
MeTuOyTaaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJI, STWJICHTJIUKOb, TIUIIEpUH, (DEHOII,
alneTaabJeruj, MypaBbUHasi U YKCYCHAasl KUCIIOTBI, TJIFOKO3a, KpaxMmall, LeJUTI0JI03a,



AMUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBSI3b MEXKIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKMX PEAKUUid C HCIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYyJ; COOPMUPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTh UCTOYHUKH
YTJIEBOJIOPOJIHOTO  ChIpbi  (HE(PTh, MPUPOAHBIA Ta3, Yrolib), CIOCOOBI HX
nepepabOTKM W MPaKTUYECKOE MPUMEHEHHE TMPOAYKTOB  IepepadboTKH;
c(OpMHUPOBAHHOCTh YMEHUI IPOBOJUTH BBIUUCICHUS IO XUMUYECKUM YpPaBHEHUAM
(Macchl, 00bEMA, KOJMYECTBA MCXOJHOIO BEUIECTBA WM MPOAYKTA PEaKUHUH IO
M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO W3 MCXOJHBIX BEUIECTB WM
MPOIYKTOB PEaKLUU); CPOPMUPOBAHHOCTh YMEHHUM BIaJE€Th CUCTEMOM 3HAHMU 00
OCHOBHBIX METOJIaX HayYHOTO MO3HAHHUA, UCHOJIb3YEMbIX B XUMHH NPU U3yUYECHUU
BEUIECTB M XUMHMUYECKUX SABJICHUM (HAOIIOJEHUE, H3MEpEHUe, HKCIEPUMEHT,
MOJIETMPOBAHKE), WCIIOJIB30BATh CUCTEMHbIE XMMHYECKUE 3HAHMS JJIs MPUHATHA
pElIeHU B KOHKPETHBIX dU3HEHHBIX CUTYAlIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX
OpUMEHEHHEeM; CPOPMUPOBAHHOCTh YMEHUN COOJI0aTh NpaBWiIa MOJIb30BAaHUS
XUMHYECKOM TMOCYAOW M J1IabOpaTOpHBIM O0OpYJOBaHMEM, a TakKe IpaBuia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKUHUSMH IO BBIMOJIHEHUIO
71a60paTOPHBIX XUMHUYECKUX OMBITOB; COOPMUPOBAHHOCTh YMEHUN TIAHUPOBATH U
BBITMOJHSATh XUMUYECKUHN IKCIIEPUMEHT (MPEBPAIEHUSI OPTaHUYECKUX BEIIECTB MpPU
HarpeBaHMHU, MOJIyYeHHE ITUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEaKlIUu
OpPraHWYECKUX BEILECTB, JeHaTypalus O€JIKOB IPU HArPEBAHUHU, LIBETHBIE PEaKIUU
0€JIKOB) B COOTBETCTBUM C IPAaBHJIAMU TEXHUKHU O€30MACHOCTH NPHU OOpPALICHUH C
BEIIECTBAMU U JIabDOpaTOPHBIM O00OPYAOBAaHUEM, NPEACTABIATH PE3YJIbTATh
XHUMHUYECKOr0 JKCIEpUMEHTa B (opMe 3alHucH YPAaBHEHMH COOTBETCTBYIOLIUX
peakiuii u  (QopMyIaMpoBaTH BBIBOJBI HAa OCHOBE J3THUX pE3yJbTATOB;
cOpMUPOBAHHOCTh ~ YMEHUH  KPUTHUECKM  aHAJIU3UPOBAaTh  XUMHUYECKYIO
UHpOpMAIMIO, TOJy4yaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpelcTBa MacCOBOU
uHpopmanuu, MHTEpHET U APYTUX);



YMEHUHI coOnIonaTe MpaBWia  SKOJOTMUYECKHU LIETIECO00PA3HOro NMOBEIEHUS B OBITY U TPYJOBOU JEATEIBHOCTH
B LIEJISAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH MPUPOAHON CpPEbl, OCO3HABATH OMACHOCTh BO3ACHCTBHS HA KUBbIC
OpraHu3Mbl ONpeAENEHHBIX OPraHMUYECKUX BEIECTB, MOHMMAas cMbica nokazatens 1K, noscHsATe Ha mpuMepax crnocoObl
YMEHBIICHHS U IPEIOTBPAIICHHS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YeJIOBEKa; 11l 00yJaroUuXcsl C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI: yYMEHHE MPUMEHATh 3HAaHHWA OO0 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM; IS CIEMbIX U CIa00BUIAIIMX O0YyUAIOIINXCS: YMEHHE UCII0JIb30BaTh PEIbe(PHO-TOUECUHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins Ay 3anucu xumMmuueckux Gopmyi.

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumust, 10 wmace/ Tabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A., AkmuonepHoe o001ecTBo «M3marenbeTBo
«ITpocsemenue»,2021 r

Xumust, 11 xmace/ Tabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A., AkmuonepHoe o001ecTBo «M3marenbeTBo
«IIpocsemienue»,2021r.

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJA

Xumus(6a3oBbeIitypoBeHb ). Peanuzanus o6pazoBanus: Meroanueckoe nmocodue s yunrens / Kasepuna A. A., [luayruna

I'.B.; mox pen.I'. B. [lmuyrunoii. M. : ®T'BHY «ucTuTYyT cTpaTernn passutus oopazoBanus PAOy, 2022 81 c.:mu.



HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/
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