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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepalibHOM 00pa3oBaTeNbHOIM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnomaBanus y4eOHOTO IpeaMeTa
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOIMIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpamMMbl MO XHMHUH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHUA OOYYAIOMIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumus» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH II€JE€H, COJEp)KaHHs, pPE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (hOpMUPOBAHMS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YelioBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npupoaHOI cpene. Peanusyercs xumMuueckoe oopazoBaHue 00y4yarouMxcs Ha YPOBHE CPEIHETro
o0miero oOpa3oBaHMs CPEACTBAMHU YU4EOHOTO IMpenMeTa «XUMHs», COIEpKaHhe U MOCTPOSHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEHU(PHUKHA HAyKH XUMHH, €€
3HA4YEHUS B MO3HAHUU MPUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe € y4ETOM OOIINX
Henel ¥ NPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OoOIIero
oOpa3oBanus B Poccuiickoit @enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupoOBaHUE PAlMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIleM MUpe Kak O €AMHCTBE MPHUPOJIBI M YeloBeKa, KOTOpoe (hOpMUPYETCS B XUMHUH
Ha OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUS.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS cCTajla
HEOTHEMJIEMOI YacTbl0 MHMPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TpyJa H
KHU3HU KaXIo0ro wieHa obmectBa. CoBpeMEeHHas XMMHUs KaK HayKa CO3HMJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha pElIeHUE II0OaNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OOmIMMM LEISIMM M TNPHUHLIUIAMH CpEIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYyYalolUXCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiioliuMHu  pefMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX



ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HaHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHUM) U OpraHWYecKor XUMUU. POpMUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
Opyd HM3Y4YCHHUU TMpeaMeTa OOeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMHUSD» chopMUpOBaHa B MpOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
yuyeOHOro Matepuasia M OOyCJOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMHA Ha
onpeAeN€HHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMHH BellecTBa
paccMaTpUBAIOTCS Ha YpOBHE KJIACCHYECKON TEOPHH CTPOCHHUS OPraHMYECKHX COEIWHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB 0
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pazBuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHS TEpBOHAYAIbHBIC
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpuBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHUYECKH MaTepuanl u
(bakTOJIOTHMUECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHsD» OOyUYalOIIMMCS MPEIOCTABISETCS BO3MOXKHOCTh OCO3HAThH
3HaYEHHE MEePUOJUYECKOr0 3aKOHAa C OOMNIETEOPETUYECKMX WU METOJOJIOTMYECKUX TMO3UIIMM,
Iy0Ke TOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3akoHa — OT 000OImIarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIUIX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMUU C JAPYTMMH HayKaMH, PACKpbIBalOT €€ poJib B TI03HABATEIbHOM U
MPAKTUYECKON JESATeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTAIbHBIX HCCIEe0BaTeNIbCKUX 3aj1ad. B 1enoM conepikaHue
yuebHoro mpenmMera «XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHUE Y
00y4aromuxcst MUPOBO33PEHUYECKON OCHOBBI Il MIOHUMAaHUS (PUIOCOPCKUX HJEH, TaKuX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU U TEOPETHUUECKHMHU MPEANOChUIKAMU,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B muane pemieHust 3amad BOCHMTAHHUSA, Pa3BUTHS W COLMAIM3ALMU  OOy4aroUIuXcs
IOPUHSATHIE MPOrpaMMON MO XUMHUHU MOAXOAbI K OINPEACNCHUIO0 COJEp)KaHUs U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX
0a30Boe 3HAUEHHE JUISl PA3IMYHBIX BHIOB JACATEIBHOCTU: PELICHUS NMPOOIieM, TIOMCKa, aHAIN3a U
00paboTkn wHOpMaIMK, HEOOXOMAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATENbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenoaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpU  ONPEACICHHH COACPIKATEIbHOU
XapaKTepUCTUKU TIIeNiell M3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOM HayKM Kak oOriactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1eIeH U3YUCHHsI IPEAMETa SIBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMHM H3ydeHUs mpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:

e (GOpMHpPOBAaHHE CHCTEMbl XHUMHUYECKMX 3HAHUM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HayYHBIX METO/ax MO3HAHMS BEIECTB U
XUMHYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUPE BEIIECTB U XUMHUYECKHX SIBIICHUH, IMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOrOo
oOpalreHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKaA LieJe U 3aJay U3yuyeHus MpeaMera B
mporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CeroiHs B TMpENoJaBaHUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OPUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OII€00pa3oBaTeIbHOM  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh CcrocobamMu U
YMEHHUSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWH W NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cBa3M c 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUPYIOLIEe 3HAuYeHHE
NPHOOPETAIOT TaKWe IeNN U 337a4H, KakK:

aganTanus OOYyYaloIIMUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOUINX YHHUBEpPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BUJIOB JIE€ATEIbHOCTH: PEHICHUs MPOOIeM,
MOMCKA, aHaimu3a M 00padoTku uWHMOpMAINMK, HEOOXOMUMBIX [JIi MPUOOPETCHHsI OIbITA
NESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMHUU, a TaKXKe JUIS OICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeady;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEM
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJISpHON HH(DOPMALIUA XUMUYECKOTO
COJIepKaHus;



(opMHpOBaHUE U PA3BUTHE y 00YyYAIOLIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIICHNU,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IUTAHWPOBAHUH U TIPOBEIEHUH XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcsd YyOeXIEHHOCTH B TyMaHUCTMUYECKOW HaIpaBICHHOCTU
XUMHH, €€ BaXHOW pOIM B  pEUIEHMH [IOOATbHBIX  NPOOJEM  palMOHAIBHOIO
IPUPOIONONIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB W COXPAaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMUA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TaK)Xe MPUOOPETEHUs OIBITA MCIIOJIb30BAaHUS MOJTYUYEHHBIX 3HAHUN AJIS IPUHATHS
I'PaMOTHBIX PEIIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yueGHOM miiaHe cpemHero obiiero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMETHOI 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO1iee 4uCiIo 4acoB, OTBEAEHHBIX U M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapiser 68 yacoB: B 10 kmacce — 34 gaca (1 ywac B Hexpenmo), B 11
kyacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHUHU

[TpenmeT oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJYYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e ocHOBHbIe TOJOXKeHUA. CTpyKTypHble (DOpPMYIJIBI OpPraHWYECKHX BEIIeCTB. [ omoiorus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccuukaluu  OpraHuyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaThyecKas) W TPHUBUAIbHbIE HA3BaHUA BaKHEUIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALIEHUNA: 03HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (IUIaBJICHHE, OOYTITMBAHUE W TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTaH M 3TaH — MPOCTEUIINE
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpPEHUsI ), HAXOXK/ICHUE B IIPUPO/IE, TTOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIIEH U NPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHE W XUMHYECKHE CBOMCTBa (peakUuu TUIPUPOBAHMUS,
raJIor€HUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHe U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoMcTBa (peakuus noaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psaA. AleTuineH —
MPOCTEHUININNA TTPEACTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (PU3NICCKHUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHS ), TOTy4YEeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M HpUMEHeHue. Tonyon. cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOSanUsl U HUMpPOBAKUs), NOLyYeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKALMMHU K Pa3IMYHBIM KJaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrnocoObl mepepadOTKM HEPTH: TEPEroHKa, KPEKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €r0 MepepaboTKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YYECHHS BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3lamu IiacTMacc, KaydyyKoB U pe3uHbl, koiuiekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, MPOBEIECHUE MNPAKTHYECKOW PAaOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIMYeCTBa
HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOJYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJI0BeKa.

MHoroaromMHble CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHi, Ka4eCTBECHHAS pEaKIIUsI Ha
MHOrOaTOMHBIE CcHUpPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riuuuepuHa u
STUJICHTJIUKOJIS.

®deHoJ1: CTpOeHHWE MOJEKYNbl, (U3NYEeCKHe W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemowusvl. DopManbAeTHA, aleTAIbICTH. CTPOEHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIEHHS WU BOCCTAaHOBJICHUS, KAaYECTBEHHBIC PEaKIUu),
MOJIy4YeHUE U PUMEHEHHE.

OnHOOCHOBHEIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3NIeCcKre M XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIKE /IS KJIacca KUCIOT, PEaKIus
stepudukanmm), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndeckas pojb KAPOB.

YrieBonpl: cocTas, Kiaccudukanus yrieBooB (MOHO-, AU- U mojucaxapubl). [mroko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpOKEHHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DotocunTes. PpyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepbl. CTpoeHre Kpaxmasia U LeJTI0I03bI.
®du3nueckue U XUMHYECKUE CBOMCTBA KpaxMaia (THIpOIu3, KaueCTBEHHAs! PEaKUs C HOJAO0M).

OKCrepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMPEBpAIlEHUI: MpOBeICHUE,
HAOJII0/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIE
peakluy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcugoMm wmeau(ll)), MHOroaroMHbIx
cnupToB (B3aumopeiictBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
KpaxMajga C HOJOM), TPOBEACHHUE MPaKTUYECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIWYeCTBa
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaklUHd MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTcoaepKallue OpraHnyecKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coeauHeHus. Dusnueckue u
XUMHYECKHE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe InulMHA). bHojormueckoe 3HadyeHHE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OCJIKH.

OKclepUMEHTaIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX INpPEBpalleHUi: HaOIOAeHUuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHHIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COeTUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — IOJIMMEPU3ALIUS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
0o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d NMPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHATHH, Tak H
HOHATUH, ABISAIOIINXCS CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TMOHATHS: SIBJIECHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KIaCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpPEHUE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusmka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuIeBble MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUUECKHE NTpENapaThl, MaTEpHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIMIMMUCS
nporpaMM CpeaHero oOmiero oopa3oBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIAMETHBIM).
Hay4Ho-MeToanuecko OCHOBOM JUIsi pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM C CUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeaHEero oomero ooOpazoBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISIONINE!

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBAILIUU K 00YUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUINKI 0a30BOM HAYKH XHMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue TMPABOCO3HAHUSA JKOJOTUYECKOM KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIENU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M  BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUHM C€ T'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd POCCHUHCKOTO
IPaXXTaHCKOTO OO0IIeCcTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TMPaBWIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00yYaIOIIHUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OMbITAa TIO3HABATENIILHOM M TPAKTHYECKOH JESITENbHOCTH OO0YyJaromMXCs [0 peaau3alud
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM UHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax M MpaBUiaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U MTO3HABATENIBHBIX 33124, BEINOJTHEHUN XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XKEHUsI K MpOIIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0IeHU,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTHIKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M MOCTYNKHM CBOMX TOBapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHHSA KYJbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/J0POBBIO;

coOoIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIeCTBAMH B OBITY, TMOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIE€ATETBbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJad COLMAIIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEeHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 10 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3aluuy cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 1I€7€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HAHMSI HEOOXOIMMOCTH HCIOJIB30BAHUS JTOCTHKEHUN XUMHHU JJISl pEIICHHs] BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEIPHHIMAESMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH;



NOHUMAaHMsl CHeUM(UKH XUMHM KakK HayKH, OCO3HaHMs €€ posn B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIIICHHUS, CO3AAHNHU LEIOCTHOTO MPEICTABICHHUS 00 OKpYKaloLIeM
MHUpE KaK O €AMHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUHM JJs1 COBPEMEHHOW LMBHWIM3AaLUMU: B €€
I'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPYya U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMUS,
UCIMOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUI OKpY’XKAalOIIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS ie7aTh 000CHOBAHHbIEC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peIeHHs TpolieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO ¥ UCCIIEN0BATENBCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMUU B COOTBETCTBUH C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS YUEOHOro IpenMeTra «XUMHsS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAMCUUIUIMHAPHBIC
(MeXmpeMeTHBIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEMIECTBO,
DHEprus, sIBICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE),

YHUBEpCaJdbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
pEeryJIsATUBHBIE), oOecreunBamonme GopMUpoBaHHEe (YHKIUOHATBHOWM TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00yJYaromuxcs;

CIIOCOOHOCTh ~ OOy4alomUXCS  HUCIOJb30BaTh  OCBOGHHBICE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWMS W YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBUS B IIO3HABATEIHHOW H
COLMAJIBHOM MPAKTHUKE.

MeTaHpe[[MeTHbIe PE3YIbTAThl OTpPAXKAOT OBJIAACHUC YHHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
IMMO3HAaBATCIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Osgiiaienne yHHBEpPCAIbHBIMH Y4eOHBIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30BbIe JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh W aAKTyaJIM3UPOBATH MpOOJIeMy, BCECTOPOHHE e&
paccMaTpUBaTh;

OTIpeNeNaTh UMW ACATEIbHOCTH, 3ajJaBas IMapaMeTPbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ACATEIBHOCTH C MIOCTABJICHHBIMH LEJISIMU;



UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbIACIATH
XApPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHA IJIA OGBHCHGHI/IH OTACIJIIBbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;

NPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMH4ecKkass (GopMyna, YpaBHEHHE XHMMHUYECKOH peakuuu — TpU peleHHH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHATh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEaKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOT'O IMMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

dopMynupoBaTh LEAM M 3aJa4d  HMCCIEAOBAHUS, WCIOJB30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPAaBHUIILHOCTU BBICKA3bIBACMBIX Cy)I(,Z[CHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUUYECKON MCCIEeIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) pa6ora ¢ nngopManmeii:

OPUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BHJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
uH(pOopMali, HEOOXOAUMOI /1JIs BBIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTCM;

CaMOCTOSITEIIbHO BHIOMpAaTh ONTUMAIBHYIO (hOpMY TpencTaBieHus nHGOpMaIuu (CXeMBbI,
rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAyYHBIA $3bIK B KadyecTBE CpEACTBAa NpU paboTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MeXIpeaAMeTHble ((U3NYecKkue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMbI B XOJI€ JUAJIOTa W/WUIHM JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIel Pe3ysbTaToOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB,
peanu3anmuyu yd9eOHOro MpoeKTa W (OPMYJIUpPOBATH BBIBOJABI IO pE3yiIbTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN IyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKIACHUS 1 0OMEHa MHCHHUSMH.

OBJiajieHNe YHHBEPCATbHBIMH PeryJsTUBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATENbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUM HPU BBIMOJIHEHWH Y4EOHBIX M HCCIIEIOBATENIBLCKUX 3aad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyYEeHUS] HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHUsT TPAaKTUYECKUX 3a/ad M HSKOJIOTUYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLe;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUIMOHANMBHAS TPYNNa, paauKajl, HU30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHHSI OPraHMYECKUX
BeumiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PEHUYECKUE 3HAHMs, JIEXKAILME B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNY BaXKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAKTUYECKOHU JEATEIBbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MMPU3HAKHU MMOHIATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTraHUYECKUX COCTUMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY IJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMH) (POpMYIT OPraHNYECKUX BEIECTB
Y YPaBHECHUI XUMHUYECKUX PEAKLIHH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL AJUTFOCTPAllUU MX XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAICKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB 10 HX COCTaBYy M CTPOEHHUIO K ONpEAeiIEHHOMY KiacCy/Tpylre COoeIuHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIIUE  COCIUHEHMs, BBICOKOMOJIEKYIISIPHbIE



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs 1Mo cuctemMatudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (eHOMN, (OopMaibACTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CT€ApUHOBAsl KUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0I03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUJIbl XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa aiis 0OBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMMYHBIX MPEICTAaBUTENEH Pa3TUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, JTWICH, TPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, 3TaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbICIHI, MypaBbUHAs U yKCyCHas
KHUCIIOTHI, TJIOKO3a, Kpaxmall, [eJUT0N03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepadOTKH M MPAKTUYECKOE MpPHUMEHEHHE
MIPOJIYKTOB TepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHWe, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHHUS JIJIS IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE HTHIEHA U U3YUYEHHE €ro
CBOWMCTB, KAueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu ¢ BEIIeCTBaMHU U JIabopaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKUui Hu
(dbopMyITHUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYH HH(OpMaImio,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaru, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBENCHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IESIX COXPAHEHHSI CBOETO 3I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTb BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBILICHUS U NMPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS HAa OpraHU3M
YeIIOBEKA,;



JUISE OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI: YMEHHUE NMPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SBIICHUM;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYalolUXCs: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains ais 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Pazgen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3 0 0
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBomopoabt
2.1 [IpenenpHbIE YIIIEBOAOPOILI — ATKAHBI 2 0 0
29 HenpenenbHbie yriieBoJOPOIbI: AIKEHBI, 6 0 |
’ AJIKaIMEHBI, AIKUHbI
2.3 ApoMaTH4EeCKHE YTIE€BOI0POIbI 2 0 0
24 [IpupoHbIe ICTOUHUKH YTJIEBOJIOPOJIOB U 3 1 0
’ uX repepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xanue opranniecKkue coeJuHeHNsI
3.1 Cnuptel. Oenon 3 0 0
Anpnerunsl. KapOoHOBBIE KUCIIOTEL.
3.2 P 7 0 1
CrnoxHbIe 3(OUpbI
33 VYrneBojib 3 1 0
Hroro no pasneny 13




Pasnen 4. A3oTcoaepskamme opraHudecKne coelMHeHUus

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroro no paszneny 3
Pa3zgen S. BbicokomoJieKyJISIpHbIE COeIHHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
















YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOILIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

* Xumus10 knacc / T'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienne»
» Xumus, 11 xkmacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AKIHOHEpPHOE

obmectBo «M3natenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA
Xumusi(6a30BbIiypoBeHb ). Peanu3zanusi 00pa3oBaHus: METOIUIECKOE TIOCOOUE IS YIUTEIS /
Kasepuna A. A., [luuyruna

I'.B.; mox pen.I'. B. [luuyrunoit. M. : ®I'bHY «MHCcTUTYT cTpaTeruu pa3BuTHs 00pa3oBaHUs

PAO», 2022 81 c.:um.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://edsoo.ru/rabochie-programmy/






