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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo xuMuM Ha ypoOBHE CpenHero oOiero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe PenepanbHOTo 3akoHa OoT 29.12.2012 No 273-03 «O6 ob6pazoanuu B Poccuiickoit
Odenepanun», TpeOOBAHUM K pe3ysibTaTaM OCBOCHHS (eaepaibHOM 00pa3zoBaTeIbHOU
nporpaMMmbl  cpeaHero oOmero ooOpaszoanus (®OII COO), mnpeacTaBiIeHHBIX B
@denepanbHOM TrOCyJapCcTBEHHOM oOpaszoBatenbHOM cTanaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro nmnpeamera «XuMHs» B 00pa3oBaTesbHbBIX
opranuzanusx Poccuiickoii ®enepanuu, peanu3yroNMX OCHOBHBIE 00pa3oBaTEIIbHBIC
IpOrpaMMbl, U OCHOBHBIX MOJOXeHUN «CTpareruu pa3BuTUsl BocnuTaHusa B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsiokenue [IpaButensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJAXOAOB K pa3pabOTKe MporpaMMbl MO XMUMHUHU, K OMpPEACICHUI0 OO0IIeH
cTpaternu OOydYeHHs, BOCIHUTAHUS M PA3BUTUS OOYYAIOUIMXCA CPEICTBAMHU Y4eOHOTO
npenmera «Xumus» g 10ro kmacca Ha 0a30BOM YPOBHE COCTaBMIIM KOHIICTITyaJIbHbBIC
nonoxeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTH IEJeH, CoAepKaHus, Pe3yJIbTaToB
00yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB.

XuUMHUYECKoe 00pa3oBaHUE, MOJYy4YaeMOE BBITYCKHHKAMU 00I1€00pa30BaTeIbHON
OpraHu3alliM, SBJISETCS HEOTHEMJIEMOW YacTbl0 HX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBepUIAlOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IEHHOCTEH, MPUCYIIUX IEIOCTHON CHCTeME XUMHUYECKOro oOpa3oBaHus. JTU
LHEHHOCTH KacaloTCsi MO3HAHUSA 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHHUS U
oO1Iel KyJIbTYphl UETOBEKA, & TAKIKE IKOJIOTMYECKA 0OOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY
3I0pOBBIO U MPUPOJHOU cpene. Peanuzyercst xumudyeckoe 00pa3oBaHue 00yJaroMIMXCs Ha
YpOBHE cpeaHero o0miero oOpa3oBaHMs CPEACTBAMH y4eOHOTO IMpeameTa «XUuMUus»,
COJIEp’)KaHUE U IMOCTPOCHHUE KOTOPOTO OMNPENENICHbl B MPOrpaMMe MO XUMHUH C YYETOM
crielupUKN HAYKW XUMUU, €€ 3HAUCHUS B MO3HAHUU MPUPOJBI U B MAaTEPUAIBHOM KU3HU
oOmecTBa, a Takke C Y4E€TOM OOIMX WeJIeil W MNPUHUMUIIOB, XapaKTEPHU3YHOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero ooOmero ooOpa3oBanms B Poccuiickoit
denepauum.

XUMHSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIpaeT oco0yi poyib B
COBPEMEHHOW LMBWIM3ALMU, B CO3[JaHUM HOBOM 0a3pl MarepuagbHONl KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ] B (hOPMHPOBAHUE PAITMOHAIEHOTO HAYYHOT'O MBIIIUICHHUS], B CO3/IaHHE
[IEJIOCTHOTO TMpPEACTaBICHUS 00 OKpyXaloleM MHpe Kak O €IWHCTBE NPUPOJABI U
YeloBeKa, KoTopoe (QopMUpyeTcsi B XMMHHM Ha OCHOBE MOHHUMAHMS BEIIECTBEHHOIO
COCTaBa OKPY>KAIOUIEro0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3U MEXAY CTPOEHHUEM BEUIECTB, MX
CBOMCTBaMHU U BO3MOKHBIMHU 00JIaCTSIMU TPUMEHEHUSL.

TecHO B3aUMOJICUCTBYSl C JAPYTMMU €CTECTBEHHBIMM HAayKaMH, XHUMHS CTalia
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAMUMBIM YCIOBHEM YCIEITHOTO TPYa
U JKU3HU KaXaoro wieHa obuiectBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UJaTelbHasl, Kak



HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa Ha pellieHue TI00albHbIX MPO0IeM YCTOWUUBOTO
pPa3BUTHSl YEJOBEYECTBA — CHIPHEBOM, DJHEPreTHUECKOW, MHUIIEBOM, HSKOJIOTHYECKON
0€301acHOCTH U OXPaHBbI 3JJOPOBBA.

B cootBeTcTBUUM C OOIIMMH LEISMU U MPUHLUAIIAMHA CPEAHETO OOIIEro 00pa3zoBaHuUs
conepxkanue npenmera «Xumus» (10-ki, 6a30BbI YpOBEHb U3YUYEHHS]) OPUEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaIOIIUXCs, HEOOXOAUMYIO UM
JUIsl BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B IKU3Hb
COLIMYMa, MNPOAOKEHUS O0pa3oBaHUs B pa3IMYHBIX O0JACTSIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBngomuMy npeaMera « XuMus» SIBISIFOTCST 0a30Bble Kypehl — « Opranndeckas
xumus» U «OOIas U HeopraHMYecKass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUM MO HEOPraHWYECKON XUMUU
(c BKIIIOUEHHMEM 3HAHUU K3 OOLIEH XUMHUHU) U OPraHMYecKod xumuu. PopMHUpOBaHUE
JAHHOW CHCTEMbl 3HAHMM NPU HU3YYCHUHU TNpeaMeTa 00ecreyrMBaeT BO3MOXKHOCTh
PaccMOTPEHMsI BCEr0O MHOroOOpa3usi BEIECTB Ha OCHOBE OOLIMX MOHATHUN, 3aKOHOB U
TEOpUN XUMUU.

CtpykTypa comepxanusi KypcoB — «Oprannueckas xumus» u «OOmas u
HEOpraHu4ecKas XuMus» chopMupoBaHa B IporpaMMe 1Mo XMMUU Ha OCHOBE CHCTEMHOTO
OAX0Ja K M3YYEHHIO YU4eOHOTO MaTepHrajia U 00yCIIOBIICHa HCTOPHYCCKH 0OO0CHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha ONpeNeIEHHBIX TEOPETUYECKUX YypoBHiIX. Tak, B Kypce
OpraHUYeCcKONl XMMHUHU BeIleCTBAa PAacCMaTPUBAIOTCA Ha YpPOBHE KJIACCHMYECKOW Teopuu
CTPOEHHUS OpPraHMYECKUX COEJIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX U
ANIEKTPOHHBIX MPEJCTABICHUN O CTpOeHHM BemiecTB. CBeleHHs 00 M3ydaeMblX B Kypce
BEIIECTBAX JAlOTCA B PAa3BUTUM — OT YIJIEBOAOPOJOB 1O CIIOXKHBIX OHOJOTUYECKU
aKTUBHBIX COEAMHEHHH. B Kypce oOpraHMyeckod XHMHUM TOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOro o00IIero o00pa3oBaHMs I€pBOHAYAIILHbBIC
OPEICTaBICHUS O XWUMHUYECKOW CBA3HM, KIACCH(PUKALMOHHBIX IPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUU.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMuUs» 0a30BOr0 YPOBHS paccCMaTpUBAETCS
U3YYCHHBIM HA YpPOBHE OCHOBHOTO OOWIEro 0Opa30BaHUsl TEOPETUYECKHM MaTepuan u
(aKkTOIOTMYECKHE CBEACHHS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeEOpraHWuYeckas XHUMHS» OOyYaromMMCS MPEIOCTaBISETCS
BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE MEPUOAMYECKOrO 3aKOHAa C OOIETEOPETHYECKUX U
METO/IOJIOTHYECKUX TO3UIUH, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHHEe (DYHKIIMI 3TOro
3aK0Ha — OT 00oO0IaroIel 0 00BSICHSIOUIEH U MPOrHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BaXXHEHIIMX BEILIECTBAaX, HMX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHMM, a TaKKe€ O XHMHUYECKUX pPEaKIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHHWs AomnoJiHgeTcss B Kypcax 10 m 11 kiaccoB aneMeHTamMu
coJiepKaHusl, UMEIONIMMH KYJIbTYpOJIOTHYECKUNA M MPUKIATHON XapakTep. DTU 3HAHUS



CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XUMHUU C JPYTUMHU HayKaMH, PacKpBIBAIOT €&
poJib B TO3HABATEIbHOW M MPAKTUYECKOW JMESITEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH M TMPAKTHUECKHUX
MPWIOKCHUH XHMHH, TIOMOTAOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBA3aHHBIX C XWMHUEH, KPUTUYECKU OCMBICIUBATH
uHGOPMAIUIO U TPUMEHSTH €€ VISl TOMOJTHEHUS 3HAHUM, PEIlIeHUs WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJIFHBIX HCCIIEIOBATEIbCKUX 3adad. B 1enom coaepkaHue y4eOHOTO
npeaMeTra «XUMHUS» JaHHOTO YPOBHS W3YUYEHHUS OPHUCHTHPOBAHO Ha (opMUpOBaHHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKOW OCHOBHI IS TOHUMAaHUS (GUI0CO(DCKUX HICH, TaKUX
KaK:  MarepuajbHO€  E€JUHCTBO  HEOPraHWYeCKOr0 M OPraHW4YecKOro  MHpa,
0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB HMX COCTABOM U CTPOCHHUEM, IT03HABAEMOCTH
IPUPOAHBIX SABJICHUH MyTEM SKCIEPUMEHTA M PEHICHUS NMPOTUBOPEUYHMA MEKITy HOBBIMHU
(dakTaMu ¥ TEOPETHUYECKMMH TPEANOCHUTKAMU, OCO3HAHHE POJIU XHMHH B PEUICHUH
HKOJIOTMYECKUX MpoOsieM, a Takxke MpoOsieM cOepekeHHs PHEPreTUYECKUX PECYpPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTHIM U MaTEPUATIOB.

B mnnane pemeHus 3agad BOCHUTAHUS, Pa3BUTHS M COIMAIM3AIUU O0YyUYaIOIIUXCS
MPUHATHIC TTPOTPAMMOM 10 XMMHH TTOIXObI K OMPEACIICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (HOpMHpOBaHHE YHHUBEPCAIbHBIX Y4YEOHBIX JEWCTBUH,
UMEIOMUX 0a30BO€ 3HAYCHHUE ISl PA3TUYHBIX BHUJIOB JICSITEIILHOCTH: PEUICHUS MPOOIeM,
MOMCKa, aHaIM3a U o0paboTKU WHGOPMAIIUU, HEOOXOJMMBIX JIJIsi NMPUOOPETCHUS OIbITa
NPAaKTHYECKONH W HCCIIEeNOBATEIbCKON JESATEIIBHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUU XUMUH.

B npaktuke npenogaBaHusl XMMHUH KaK Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus,
TaK U Ha YPOBHE CpEAHEro O0IIero oOpa3oBaHHUsA, MPHU ONPEAEICHUH COJEPKAaTEIbHON
XapaKTEPUCTUKU 1Ee N3yUeHHs TIPeIMETa HalpaBJICHUEM MTEPBOCTENICHHON 3HAYMMOCTH
TPaIUIIMOHHO TpHU3HAETCS (QOPMHUPOBAHUE OCHOB XHMHUYECKOHW HAyKH Kak o00JIacTh
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON NEATEIHbHOCTH YeIOBEeKa U KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJibTypbl. C METOAMYECKON TOYKM 3pEHHsS TaKOM MOAXOA K
OTIPEICTICHUIO TeJIe U3yUYeHUsI PEMETA SIBIISIETCS BIIOJIHE ONPABIaHHBIM.

CoryiacHO JaHHOUM TOYKE 3pEHUs TJIaBHBIMHU LEISIMHU U3YUYEHUs MpeaMeTa «XUMUsD)
Ha 6a3oBoM ypoBHe (10 ki1.) SBASIOTCS:

e (GOpMHpPOBAHHWE CHUCTEMBl XUMHUYCCKHX 3HAHWA KaK BAXKHEHUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOHM JIEKAT KIFOYECBBIC
NOHATHS, (QyHAAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHWE W MOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJICHHE C UICTOPHEH UX Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IO3HaHUS
BEIIECTB M XUMHUYECKUX PEaKIUi, HEOOXOAUMBIX UIsi TPUOOPETCHUS] YMEHHIA



OpPUEHTHPOBATHCSI B MHUPE BEUIECTB U XUMHUYECKHUX SIBJICHHUM, MMEIOLUIMX MECTO B
IpUpPOJIE, B MPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHH M CIOCOOOB MACSITENHLHOCTH, CBA3AHHBIX C HAOMIOJACHHEM U
OOBSICHEHHEM XHMHYECKOTO 3KCIEPUMEHTa, COONIOACHHEM MpaBHi 0€30MacHOro
oOpalieHust ¢ BEIIEeCTBAMM.

Hapsiny ¢ »TuMm, copepxkarenpHas XapaKTepUCTHKa ILeJed U 3a1ad U3y4deHus
npeaMeTa B IMporpaMMe MO0 XMMHW yYTOYHEHAa M CKOPPEKTHpPOBaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpeaHero oOmiero oOpa3oBanus. CeromHs B
NPENoJAaBaHUM XUMHUU B OONbIIEH CTENeHH OTAAETCA MPEANOYTeHHE NPAKTHUECKON
KOMIIOHEHTE COJep>KaHUsl OOyuyeHHUs, OPHUEHTUPOBAHHOM Ha IOATOTOBKY BBITYCKHHMKA
o0mieo0pa3oBaTeabHOM  OpraHM3aliM, BJIAQJCIOIIEr0 HE  HabOpoM  3HAHMW, a
(YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMU aKTUBHOTO TOTYYCHHS
3HAaHWUU U IPUMEHEHUS X B PEabHOM KU3HU JJIs PEIICHUS IPaKTUUECKUX 3a/1a4.

B cBsa3u ¢ aTUM mpw U3ydeHUHM MpenMera «XUMHs» JTOMHHHPYIOIIEe 3HAuYEeHHE
IpUOOPETAIOT TAKUE LIENU U 33/1a4H, KakK:

ajanranus OOydYalIIMXCsl K YCIOBUSAM JUHAMMYHO Ppa3BUBAIOLIETOCS MHpA,
dopMupOBaHrE WHTEIJICKTYyalbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

(opMupoBaHrEe y 00yYaroIIMXCsl KJIFOUEBBIX HAaBBIKOB (KJIHOYEBBIX KOMIIETEHIIMH),
UMEIONINX YHUBEPCAILHOE 3HAYCHHWE IJISl PA3IMYHBIX BHJIOB JESATEIBHOCTH: DPEIICHUS
npo0sieM, OKUCKa, aHaIu3a U 00paboTKU UH(POPMALIMH, HEOOXOJUMBIX 1715l MPUOOpETEHUs
OTIbITa ACSITENbHOCTH, KOTOPas 3aHUMACT BaXXHOE MECTO B TIO3HAHUM XWMUH, a TAKXKe JIJIS
OLICHKH C TO3ULUN HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M UEJIOBEKa U MIPUPOIHYIO CPELLY;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, WHTEIUICKTYadbHBIX M  TBOPYECKHUX
CHOCOOHOCTEM O0ydYarIIMUXCA: CIOCOOHOCTM CaMOCTOSITENIbHO NPHOOpETaTh HOBBIE
3HaHHA 1O XMMHUU B COOTBETCTBHUU C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BaTh
COBpEMEHHbIE UH(POPMAIIMOHHBIE TEXHOJIOIUU JJIsl TIOMCKA U aHalln3a YYeOHON U Hay4YHO-
HOMYJISIPHOM HH(OPMALIMK XUMHUECKOTO COJEPKAHUS;

dopmMupoBaHHe W pa3BUTHE y OOYYAIOIIMUXCS AaCCOIMATHBHOTO U JIOTUYECKOTO
MBILUICHNS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TpPU IUIAHUPOBAHMU U TPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCTIUTAaHHE y O0Oydaromuxcs YOS KIEHHOCTH B TYMaHHUCTUYECKON HAMpaBICHHOCTH
XUMUM, €€ BaXHOM POJM B PEIICHHH TJOOATBHBIX MPOOJEM PalUMOHAIBHOIO
IPUPOJIOTIONB30BAHMUS, TIOMOJHEHUST JHEPreTHYEeCKHX PECypcoB M COXpaHEHUS
IPUPOJTHOTO PaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEpEeXHOT0 OTHOIIECHHUS K MPUPOJE
U CBOEMY 3710POBbIO, @ TAKXKE MPUOOPETEHUS ONbITA UCIOJIb30BAaHUS MOTYYEHHbBIX 3HAHUM



JUISI TIPUHSATHS TPAMOTHBIX PEIICHUNH B CHUTYyalMsIX, CBA3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMH.
B yueOGHOM miaHe cpeaHero oOuiero oOpa3oBaHHUs NpeaAMET «XUMHs» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 00nacTh « ECTeCTBEHHO-HAyUYHbIE PEIMETHI.
OO6miee uyMCcIO YacoB, OTBEACHHBIX I WM3YYEHUS XUMHUH, Ha 0a30BOM YypOBHE
cpeaHero oomiero oopasoBanms, coctaBiser 34 daca: B 10 kmacce — 34 yaca (1 gac B
HEJIENIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMmpenMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNe, HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecCIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUYarOIINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrNYeCKHeE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh IeNM JEATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOMU
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO0 BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
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[TpakTuyeckas padora Ne 1.

bubmnoreka [IOK

8 «Ilomyuenue sTuIEHA U U3YYEHUE €TO 23.10 https://m.edsoo.ru/7f41837¢c
CBOWCTB»
Ankanuensl. byraauen-1,3 u bu6nuoreka [JOK

9 meTunoytanuen-1,3. [lomyuenue 6.11 https://m.edsoo.ru/7f41837¢
CUHTETUYECKOT0 KayuyKa ¥ pEe3UHbI
AJIKUHBI: COCTaB U 0OCOOCHHOCTH bu6nmmoreka [JOK

10 CTPOEHHUS, TOMOJIOTUYECKU pAI. 1311 https://m.edsoo.ru/7f41837¢
AneTuieH — npocTermuni
IIPEICTaBUTEND aJIKUHOB
BulunciieHns 10 ypaBHEHUIO But6morexa [OK

11 XHMHUECKOH PeaKiiy 20.11 https://m.edsoo.ru/7f41837¢c
ApeHbI: OEH30I1 M TOITYOI. Bu6morexa [IOK

12 TOKCHIHOCTD apeHOB 27.11 https://m.edsoo.ru/7f41837¢c
I'enernyeckas CBS3b yIIIEBOJOPOAOB, bubnnorexa [JOK

13 MpUHAJIEKAIUX K Pa3InYHbIM 4.12 https://m.edsoo.ru/7f41837¢c
KJ1accaM
IIpupoaHbIE HCTOYHUKH bu6mmorexa [IOK

14 YIJIEBOJOPOIOB: IIPUPOAHBIN r'a3 U 1112 https://m.edsoo.ru/7f41837¢
MOy THBIE HEQTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu
[IpupoaHbie HCTOYHUKHU bu6nuoreka [IOK

15 YIJIEBOJOPOIOB: IIPUPOAHBIN ra3 U 18.12 https://m.edsoo.ru/7f41837¢
MOy THBIE HE(TSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

16 KoHnTtponbHas padoTa mo pasaeny 25.12 bubmmoteka [JOK
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«YTIIEBOAOPOABD)

https://m.edsoo.ru/7f41837¢

Hp CACIIbHBIC OJHOATOMHBIC CITUPTHI:

bubmnoreka [IOK

17 15.01 .
METaHOJI U 3TaHol. BogoposHas cBs3b https:/m.edsoo.ru/7t41837c

18 MHOroaTOMHBIE CITUPTHI: 2201 Bubnmorexa IIOK
STHJICHIIMKOMb 1 TITHIIEPHH . https://m.edsoo.ru/7f41837¢
DeHOoI: CTPOCHUE MOJIEKYJIBI, bubmmoreka [JOK

19 buznyecKkrue U XUMHUYECKUE CBOWCTBA, 29.01 https://m.edsoo.ru/7f41837¢c
MIPUMEHEHUE

20 Anpaernasl: GpopManbIerua u 502 bubmmorexa [OK
ALeTANbICT I, AIIETOH . https://m.edsoo.ru/7f41837¢
OIHOOCHOBHBIE TIPEIETBEHBIE bubnuoreka [JOK

21 KapOOHOBBIE KUCIOTHI: MypaBbUHAs U 12.02 https://m.edsoo.ru/7f41837¢c
YKCyCHasl

99 I[Tpaxtryeckas pabora Ne 2. «CBolicTBa 19.02 Bubnmorexa IIOK
PACTBOPA YKCYCHOH KHCIOTED . https://m.edsoo.ru/7f41837¢c
CreapuHOBas U 0JICMHOBAsI KUCJIOTHI, bubnmnoreka [JOK

23 KaK IIPEICTaBUTENIN BBICIIUX 26.02 https://m.edsoo.ru/7f41837¢
KapOOHOBBIX KHUCIIOT

o4 Mbl1a KaK COIM BBICHINX KapOOHOBBIX 503 bubmorexa IIOK
KHCIIOT, HX MOIOIIEE JeHCTBHE : https://m.edsoo.ru/7f41837¢
Crnoxxable 2(UPHI KaK TPOU3BOIHBIC bubmuorexa [JOK

25 KapOOHOBBIX KUCIOT. ['maponus 12.03 https://m.edsoo.ru/7f41837¢c
CJIOKHBIX 3(hUPOB
XK : 0JIN3 €HEeHNe b K

2% UpPbL: TUJIPOJIN3, IPUMEHEHUE, 19.03 nonmoteka 11O

Ouosoruyeckas pojb )KUpOB
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VYTaeBopl: COCTaB, KiIaccuuKarus.

bubmnoreka [IOK

27 Baxneiimune npeactaBuTeNN: TIIOK03a, 1 26.03 https://m.edsoo.ru/7f41837¢
dpykTo3a, caxaposa

)8 Kpaxmai u 1eniono3a Kak mpupo HbIe ! 0.04 Bubnmorexa IIOK
NoUMeEpHI : https://m.edsoo.ru/7f41837¢c
KonTtponbHas padoTa mo pasaeny bubmmoreka [JOK

29 «Kucnopoacoaep:xaiiue opraHuyecKue 1 16.04 https://m.edsoo.ru/7f41837¢
COEIMHEHHUS»

bu6mmorexa [IOK

30 AMWHBI: METUJIAMUH U QaHUJIUH 1 23.04 https://m.edsoo.ru/7f41837¢
AMUHOKHCIIOTHI Kak aM(pOTepHbIE bubnnorexa [JOK

31 OpraHuYecKue COCAUHEHUs, UX 1 30.04 https://m.edsoo.ru/7f41837¢
ouonoruueckoe 3Hadenue. [lentuabt

1 Benku kKak npUpoIHbIe ) 505 bubmuorexa TIOK
BBICOKOMOJIEKYJIAPHBIE COETMHEHUSI . https://m.edsoo.ru/7f41837¢

13 OCHOBHbBIE TIOHSTHS XUMUH ! 14.05 Bu6mmoreka [HOK
BBICOKOMOJICKYJIAPHBIX COEIMHEHHUI ' https://m.edsoo.ru/7f41837¢
OCHOBHEBIE METOILI CHHTE3A bu6nmoreka [IOK

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH. 1 21.05 https://m.edsoo.ru/7f41837¢c
[InacTmacchel, Kayuyykd, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






