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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma nmo XuMuu Ha ypoOBHE CperHero oduiero o0pazoBaHus pazpadboTaHa
Ha ocHoBe DexpepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuu B
Poccuiickoit ®denepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepalbHON
oOpa3zoBaTelbHON mporpaMmbl  cpeanero obmiero ooOpaszoBanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE
COO, c¢ yuérom Konuenuuu npenofgaBaHus y4eOHOro mnpeamera «XUMHS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yonux OCHOBHbIE
oOpa3oBaTeiabHblE MPOrpPaMMBbI, M OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHUSA
BocnuTanus B Poccuiickoit @enepauuu Ha nepuon a0 2025 roma» (Pacnopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpPOrpaMMbl MO XUMHH, K ONPEIEICHHUIO
oOmelt crpateruu oOydeHHUs, BOCHHUTAHMS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMU
yuebHoro npenMera «Xumusi» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHWIIU
koHuentyanbubie mnonokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpeOOBaHWM K YPOBHIO TIOJTOTOBKHU
BBIMTYCKHUKOB.

XuMHUYeCcKoe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pazoBaTeIbHON  OpraHu3aliy, SBISETCS HEOThEMJIEMOM YacThl0 HX
obOpasoBaHHOCTH. OHO  CIyXXHMT 3aBEpLIAIOLUIMM  3TallOM  peaju3aluy  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIHUX
LIEJIOCTHON CUCTEME XMMHUYECKOI0o 00pa3oBaHMsl. DTH LIEHHOCTU KacaroTCs MIO3HAHUS
3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylbTyphl UeloBeKa, a
TaKXe IKOJOTMYECKH 0OOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370POBBIO U MIPUPOJIHOMN
cpene. Peanusyercs xummuueckoe oOpa3oBaHHE OOYYArOMIMXCS HA YPOBHE CPEIHErO
obmiero oOpa3oBaHUsI CpPEJCTBAMHM YUeOHOTO MpeaMeTa «XHUMHS», COJepKaHUE U
IOCTPOEHUE KOTOPOTO OMNPEJENICHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHEUUPUKU
HayKd XUMHUH, €€ 3HAYeHUs B IIO3HAHWM MPUPOJIBI M B MATEPUAIBHOW IKH3HU
o0miecTBa, a Takke ¢ Y4€TOM OOIMX MLeJed M MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpelHero oOmiero oopasoBanus B Poccuiickoit
Oenepanun.

XuMHUsl KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0ylo poiib B
COBPEMEHHOMW IMBUIIM3AIUH, B CO3/JaHUU HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCUT CBOH BKJIaJ B (POPMHPOBAHUE DPAIIMOHAIBHOIO HAYyYHOI'O MBIIIJIEHUS, B
CO3/1aHHE WEJOCTHOTO MpPEACTaBICHUS 00 OKpPYKAIIIEM MHUPE Kak O EIUHCTBE
OpUPOJBI U YeJOBEKa, KOTopoe (opMHUpyeTCs B XMMUU HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY>KAIOIIET0 MHUPA, OCO3HAHUS B3aAUMOCBSI3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.



TecHOo B3aUMOJAECHCTBYSA C JAPYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHUS CTaja
HEOTHEMJIEMON YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIIEIIHOIO
TpyJla W KU3HM KaxJIoro uwieHa oOmectBa. CoOBpeMEHHass XUMHUSA KakK Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
00aIbHBIX MOpOOJEM  YCTOMYMBOTO pa3BUTHUS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMMH NEASIMH M TNPUHIMIAMU CPEAHEro OOIIEeTo
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BBI YpOBEHb
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIFOUEHHUSI B )KU3Hb COLIMYMA, MPOJOJDKEHHS] 00pa30BaHUs B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mipeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumMus» U «OOmas W HEOpraHuyuecKkas XUMUS», OCHOBHBIM
KOMITOHCHTOM COJICpP>KaHHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU W3 OOIIeH XUMUU) H
oprannyecko xumuu. DOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUM TPU H3YYCHUU
npenMeTa o0ecreurBaeT BO3MOKHOCTh pACCMOTPEHHS BCEr0 MHOTr0o0Opa3us BEIlIEeCTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

CtpykTypa comepkanust KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cGOpMHUpOBaHa B TpPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXOJa K M3YyYeHHIO Y4YeOHOro Marepuasa U OOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMpPENENEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOi XMMUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHSI OPraHUYECKUX COEAUMHEHUW, a TakKe€ Ha YpOBHE
CTEPEOXUMHYECKUX U SJIEKTPOHHBIX MPEACTABIECHUN O CTPOCHUU BellecTB. CBeCHUS
00 m3ydaeMblX B Kypce€ BEIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB 0
CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX COCIWHEHHH. B Kypce opraHnyeckoll XuMUu
MOJIY4JaloT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUSs
MEepPBOHAYATILHBIC TPEACTABICHUS O XUMHYECKOW CBSA3HM, KIACCU(PUKAIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU
peakiuu.

[lon HOBBIM yrioM 3peHUss B TmpeaMeTe «XuUMHUs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHBII Ha ypOBHE OCHOBHOIO o0OIIEero o0Opa3oBaHUs
TEOPETUUYECKUN MaTepual © (AKTOJOTHUECKHE CBEIEHUS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmass u HeopraHuyeckas
XUMUSD» OOyYarollMMCSl TPEAOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAY€HUE
MEPUOANYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3UIINH,



riy0oke TMOHATh MCTOPUYECKOE M3MEHEHHEe (QYHKUUMNA OSTOro 3aKkoHa — OT
000011aro1Iel 10 O0BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnaga cucrtema 3HaHMM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHHH, a TAKXKE€ O XUMHUUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKAHUsA AonoiaHsAeTcs B Kypcax 10 u 11 ximaccoB anemeHTaMu
COJICpKaHMs, UMEIOIIUMU KYJbTYPOJOTHYECKUM W TMPUKIAJIHONW XapakTep. OTU
3HaHUSI CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMmH,
PACKpBIBAKOT €€ POJIb B MTO3HABATEIILHOW U MPAKTUYECKOU NIEATEIIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K IMPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U
MPAKTUYECKUX TPUIOKEHUN XUMUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TpoOJieMaX, CBA3aHHBIX C XUMUEH,
KPUTUUYECKU OCMBICIIMBATh MHPOPMAIIUIO U MPUMEHSThH €€ ISl TIOTIOJHEHUS 3HaHUM,
pelieHrs UHTEJUIEKTYabHBIX M OKCIEPUMEHTAJIBHBIX HCCIIEA0BATEIbCKUX 3a/1a4d. B
LEJIOM coJiepKaHue Y4yeOHOro mnpeamera «XUMHUS» JIaHHOTO YPOBHS HU3YYECHHS
OPUEHTUPOBAHO Ha (QOPMHUPOBAHHE Yy OOYYAIOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI
Ui ToHMMaHusa (QuIocOpCKUX UIeH, TaKuX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHMYEeCKOr0 M OPraHMYeCcKOro Mupa, 0O0yCIOBJIEHHOCTh CBOMCTB BEILECTB HMX
COCTaBOM U CTPOCHHUEM, NMO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM IKCTIIEPUMEHTA
U PpCEIICHHWs] TPOTUBOPEUYHH MEXAYy HOBBIMH (akTaMd U  TCOPETHUUYECCKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH KOJIOTMYECKHX MpoOlieM, a
TakKe MpoOJieM COEepekEHUs IHEPreTHUECKUX PECYPCOB, CBIPhS, CO3IaHMSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmmaHe pemeHus 3aga4 BOCHHMTAHUSA, Pa3BUTUS U COLMAIU3ALUU
oOy4JaromuXcs TMPUHATBIE MPOrPaMMON IO XUMHH TOJIXOJbl K OIPEIETICHHUIO
colepKaHUsl W TIOCTPOCHHS TIpeIMeTa MpeAyCMaTpuBalOT  (OpMHUpPOBAHUE
YHUBEPCAJIBHBIX Y4YE€OHBIX JCHCTBUI, MMEIOIMNUX 0a30BO€ 3HAYCHHUE [JIS PA3IIUUHBIX
BUJIOB JICSITEILHOCTH: peIIeHHWs] TMpoOJsieM, TIOMCKa, aHalm3a U 0o0paboTKH
uHDOpMalMKM, HEOOXOIUMBIX JJII TPUOOPETEHHs] OIbITa TMPAKTUYECKOW U
UCCJIEA0BATEIbCKON IEITEIBHOCTH, 3aHUMAIOLIEN BAXKHOE MECTO B IO3HAHUH XUMUHU.

B mpaktuke mnpemnojaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusA, TaK U HA YPOBHE CPEIHETO OOIIEro 0Opa30BaHMs, MPH OMPEACICHUN
COJIEpKATENIbHOM XapaKTepUCTUKHU 1eJeil HU3y4YeHUs NpeAMEeTa HamnpaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpuU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKOW HayKH KakK 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUA TaKOM MNOAXOJ K ONPEACICHHUIO LEIEH H3YyUYCHUS
MpeaMeTa SBISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHO [JaHHOM TOYKE 3pEHUs TJABHBIMM IEISIMU M3YyYEHHs] MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (¢opMuUpOBaHHUE  CHUCTEMbl XHMHUUYECKMX  3HAHUM  KaK  BaKHeUmein
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOpPOU
JeKaT KIIOYEBbIC TMOHATHS, (DyHIaMEHTal bHBIC 3aKOHBI U TEOPHH XHMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCGHHWE M ITOHUMAaHWE CYITHOCTH JOCTYITHBIX
0000111eHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHe M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX ITO3HAHMSI
BEIIECTB M XUMHUYECKHUX PEAKIIUN, HEOOXOMUMBIX JIJII IPHOOPETCHHUSI YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYECCKUX SBJICHUN, HMCIOIIIUX MECTO
B IIPUPO/IC, B MPAKTHYCCKOW U MOBCEIHEBHOMN KHU3HU;

e pa3BUTHEC YMCHHUH W CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
OOBSICHEHHEM  XMUMHYECKOTO0  JKCIIEPUMEHTA,  COOIIOJIEHHEeM  TpaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ »Tum, conmepareiabHas XapakTepUCTHKA IIeJIel U 3ajad U3ydeHUs
npeaMeTa B IMporpamMMme Mo XMMHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMU B CHUCTEME cCpeaHero oomiero oOpaszoBanusi. CeromHsi B
NpernojaBaHuy XUMHUH B OOJIBIICH CTETICHU OTAAETCS MPEANOYTCHHE MPAKTUYCCKOMN
KOMITOHCHTE CoJiepKaHus 00y4YCHMS, OpPUEHTHPOBAHHOW Ha TIOJITOTOBKY BBITYCKHHKA
o0mreoOpa3oBaTebHON  OpraHu3alldy, BIJAJCIONIEr0 He HAaO0OpOM 3HAaHUU, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAaMHU U YMEHUSIMH aKTUBHOTO
NOJIy4eHUs 3HAHUW U TPUMEHEHUS HX B pEaTbHOM JKU3HU JUISl PpEeIIeHUs
NPAaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM npu U3y4eHUH NpeaMeTa « XUMHUs» JOMUHHUPYIOUIEe 3HaUYCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afanTamnus 00yJarouIuxcs K YCIOBUSM JMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmupoBaHue MHTEJUIEKTYaIbHO pPa3BUTONW  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIMSAX, CBSA3aHHBIX C BEIIECTBAMHU M X
IPUMEHEHUEM;

dopMupoBanue y  OOydYalOmMUXCS  KIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIN), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHBIX BHUOB
JESTENBHOCTU: PEHICHUs MpoOJeM, MOWCKa, aHamu3a W o0paboTku WH(POpPMAIINH,
HEOOXOIUMBIX NIl TPHOOPETEHHS OIbITAa JACSITEILHOCTH, KOTOpasi 3aHUMAeT BaAKHOE
MECTO B TO3HAHWHM XUMHUH, a TaKXKe Ui OIEHKH C TO3UIUH DKOJIOTHYECKOU
0e30macHOCTH XapaKTepa BIUSHUS BEHIECTB U XMMHYECKUX MPOIIECCOB HA OPTaHU3M
4eJIOBEKa U MPUPOJIHYIO CPENY;

pa3BHUTHE TIIO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEHM O0YYArOMIMXCS: CIMIOCOOHOCTH CaMOCTOSTENBHO MPUOOpPETaTh HOBHIE
3HAHMSI 110 XUMHHA B COOTBETCTBHH C XKHU3HCHHBIMU TOTPEOHOCTSMH, HCTIOIB30BAThH



COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHUU [JIsi MOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUY XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y OOYYAIOLIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO
MBIIIUICHUS, HAOMIOIATeIbHOCTU, COOPAHHOCTH, aKKypaTHOCTU, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHUM W TPOBEACHUU XUMHYECKOTO
AKCTIEPUMEHTA;

BOCIIUTaHWE y  oOydyaromuxcs  YOeXIEHHOCTH B TyMaHUCTUYECKOM
HaIMpaBJICHHOCTH XUMHHU, €€ Ba)XXHOM pOJM B pEHIEHUH TI00aIbHBIX MpobiieM
pallMOHAJILHOTO TPHUPOJIONOJIH30BAHMS, MOMOJHEHUSI SHEPIETUYECKUX PECYpPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHs, OCO3HAHUSI HEOOXOIUMOCTU OEpeKHOro
OTHOIIIGHUSI K TIPUPOJE U CBOEMY 3JIOPOBBIO, a TakKKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yuebHOM miiane cpegHero ooiiero oopazoBaHus npeameT «Xumus» 6a30BOro
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 001acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.
OO6rmiee 4YKMCIIO 4YacoB, OTBEASHHBIX MJIA M3YyYCHHS XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero obimiero oopazoBanus, coctasisier 68 yacon: B 10 knacce — 34 gaca (1 gac
B HEJICITIO).

COIJEPKXAHUE OBYUEHUASA

10 KITIACC
OPI'TAHUYECKAA XUMUA

TeopeTnvyeckre OCHOBbI OPraHU4YeCKON XUMHH

[Ipeamer opraHuveckol XMMHH: €€ BO3HHMKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTepHanoB. TeOopUsi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE ToNOKeHHs. CTpYKTypHbIE (POPMYIIbI
OpraHWYecKuX BellecTB. ['omomnorus, nsomMepusi. XUMUYECKasl CBSA3b B OPraHUYECKUX
COEMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenne o kiaccuduKaMu OpraHUYECKUX BemiecTB. HomeHknaTypa
OpPraHUYEeCKUX COEAUHEHUM (CUcTeMaTHdeckas) U TpUBHUAJIbHBIE HAa3BAHUS
BOXHEUIINX MPEACTABUTENIEN KJIACCOB OPraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHUsI BEIIECTB U UX MPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3llaMy OpPraHMYECKUX BEIIECTB U MaTepHallaMl Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHMYECKHUX BELIECTB, HAOIIOJEHUE U OIHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB 1O IPEBPAICHUID OPraHUYECKUX BEUIECTB IIPU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YrieBoaopoasl



AJNKaHbl: COCTaB M CTPOCHHME, TOMOJOTHMYECKMH psaa. MeTraH W dTaH —
pOCTEHIINE MPEJCTABUTEIN AJKAHOB: (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeLIEHUsT W TOPEHHUA), HAXO0XKACHUE B NPUPOAE, MOJYyYEHUE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUM pAx. DOTWIECH W IPONWIECH —
MpPOCTEUIINE MPEJCTABUTEIN AJKEHOB: (PU3WYECKHUEe W XHMMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALMU, OKHUCIEHUS U
MOJINMEPHU3ALIHH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BakHeMIIne
XUMHYECKUE CBOMCTBa (peakuus noauMepusanuu). IlomydeHre CHHTETHYECKOTO
Kay4dyKa U pE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUI psll. ALIETUIIEH —
OPOCTEHIINI  MpeJCTaBUTENb AJKHUHOB: COCTaB, CTpOeHHE, (U3HYECKHE U
XUMHYECKUE CBOMCTBa (peakiMu TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUIAPATALINH,
rOpeHus), MOJy4YeHue U NpUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUSI W HUTPOBAHUS), MOJyYEHUE W TpUMEHeHue. 1oayon:
cocmas, cmpoenue, guzuiecKue u Xumuyeckue c8olucmaa (peaKyuu 2aio2eHuposanus
U HUmMposanus), noayuenue u npumenenue. TOKCUYHOCTh apeHOB. | eHeTHMueckas
CBSA3b MEXK]y YII€BOJOPOJAMH, PUHAIIEKAIMMH K Pa3IUYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKH YIJI€eBOAOPOAOB. IlpupoaHblii Ta3 MW TOMYyTHBIE
HedTssHbie Ta3bl. Hedpthr m e€ mpoucxoxaeHue. CrocoObl mnepepabOTKH HeTH:
NEPEeroHKa, KpPEeKUHT (TepMUYECKUM, KaTalduThuueckuil), mnuponus. [IpomykTsl
nepepaboTku HeTH, MX MPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBPaALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liamMu TIacTMace, KaydyyKoB U Pe3UHbI, KosuteKiuu «HepTe» u
«YToab», MOAEIMPOBAHUE MOJEKYH YIIE€BOJOPOJOB M TaJIOr€HONPOU3BOAHBIX,
NPOBE/ICHNE MIPAKTUYECKON PaOOThI: MOTyYEHUE ATHUIICHA U U3YYEHUE €T0 CBOICTB.

Pacuérnsle 3anaun.

BoluncneHus 10 ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKUHUH IO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

Kucisiopoacoaep:kamme opranmiecKkue coeIMHEeHUs

[IpenenbHple OOHOATOMHBIE CHOUPTBL. METAaHOI W 3TAHON: CTPOCHHE,
duznueckne W XMMHYECKHE CBOWCTBAa (peaknmuu C AaKTUBHBIMH METaJUIaMH,
rajoreHoBoJAOpOJAaMHu, TOpEHUE), TMpUMEeHEeHUe. BoaopoaHbie CBSI3M  MEXIAY
MOJIEKYJIAaMU CIUPTOB. JIeliCTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.



MHoOroatoMHbi€ CIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOeHUE, (hU3NYECKUe
U XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IEIOYHBIMH METaJLUIaMU,
KaueCTBEHHAsl peaKklus Ha MHOroaTOMHBIE cHupThl). [lelicTBMEe Ha OpraHusM
yenoBeka. [[puMeHenne riuiepruHa u STUICHTJINKOIIS.

@deHoM: CTPOCHHE MOJICKYJbl, (U3UMYECKHUE U XUMHUYECKHE CBOWMCTBA.
Toxcuunocts penona. [Ipumenenue enona.

Anpnerunpl U kemonwvl. DopManperul, aleTaibJAerua: CTpoeHue, puznueckue
U XUMHUYECKHE CBOMCTBa (pEeaklMM OKHUCJIEHUS W BOCCTAHOBJIICHUS, KAUECTBEHHBIC
peakium), NoJy4eHue U MPUMEHECHHUE.

OIHOOCHOBHBIE MpeJieNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U yKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NuecKkue U XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME IS
KJlacca KUCJIOT, peakius dTepudukaium), nolydeHue u npuMmenenue. CteapuHoBas u
OJICMHOBAsl KUCIIOTHI KaK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCJIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeHCTBHE.

CnoxHbie 2pUpbl KaK MPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX
a¢upoB. XKupwl. ['maponus xkupos. [lpumenenue >xupoB. buomorudeckas poiib
KHUPOB.

VYrieBoapl: cocraB, KiacCuUKaIUs YIJIeBOJAOB (MOHO-, TU- M TIOJIUCAXAPHUJIBI).
I'moko3a — mpocTedmuii MoHOcaxapuj: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbI,
¢Gu3nuecKkue U XUMHUYECKHE CBOMCTBa (B3amMmoneicTBue ¢ ruapokcuaoMm memu(ll),
OKHUCJICHHE aMMHa4HbIM PacTBOpOM okcuja cepedpa(l), BoccranoBieHue, OpokeHne
TJIIOKO3bI), HaXOXJEHWE B TMpUpOJe, MpPUMEHEHUE, OHOJIOruYecKas poJib.
®otocunTe3. PpyKTo3a KaKk HU30MEP TIIFOKO3BI.

Kpaxman u memnronosza kak HOpupojHble moiauMepbl. CTpoeHue Kpaxmania u
HeUtono3bl.  PuU3MUecKue W XMMHUYECKHE CBOWCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAas peaKUus C HOJ0M).

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUsI BEIIECTB W MX MPEBpaALICHUN:
npoBe/ieHne, HAONMIOJIEHHEe ¥ OINHCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIECHHE H3TAaHOJIA
okcugoM wmenu(ll)), MHOroaToMHBIX CHOUPTOB (B3aUMOJEUCTBUE TIIMLIEPUHA C
ruapokcuaom meau(ll)), anpaerugoB (OKUCIEHME aMMHAYHBIM PAacTBOPOM OKCHA
cepedpa(l) m rtuapoxkcumom wmenu(ll), B3ammomelicTBHEe Kpaxmanaa C HOJOM),
MPOBE/ICHNE MPAKTUYECKON PabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss 1o ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa PEaKIMU IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

A3oTcoaepxKanue OpraHnuecKue COeIUMHEHHUS.



AMUHOKHCITOTHI KaK aM(pOTEpHbIE OpPraHWYECKHe coeauHeHus. Duzndeckue u
XAMHYECKUE CBOWCTBA aMWHOKHCIOT (Ha TpuUMeEpe TiHIMHa). buomornyeckoe
3HaYE€HWE aMUHOKUCTOT. [lenTubl.

benku kak TIpUpOAHBIC BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHAS CTPYKTypa OenkoB. XWMHYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAIbHBIE METOABl HM3yYCHHUS BEIIECTB M HMX TPEBPAIICHUN:
HAOJIFOICHUE W ONHMCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB: JACHATYypaIus OEJIKOB IpHU
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJIEKYJSIDHBIX COCIWHCHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJUMEPHU3AINH, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCIMHCHHHA —
TIOJIMMEPHU3ALINS U TTOJTUKOHICHCAITHS.

OKCHEpUMEHTAJIHBIE METOJbl HM3y4YeHHUs BEIICCTB W WX IPCBPAICHHNA:
O03HAKOMJICHHE C 00pa3liaMH MPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,
Kay4yKOB.

MexXnpeIMeTHBIC CBS3H.

Peanuzanust MEXNpeIMETHBIX CBSI3EH MPU U3YYCHUHM OPTraHUYECKOW XuMuu B 10
KJIacCe OCYILECTBIAECTCA Yepe3 MCIOIb30BaHHWE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSTHM, TaK W TOHITHH, SBISIOMIMUXCS CUCTEMHBIMH IS OTIEIBHBIX NMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE TOHATHUS: SIBJICHUE, HAY4HbIH (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHallU3, CHHTE3, KiacCUUKAIMs, MePUOAUYHOCTh, HAOIIOJIECHUE,
U3MEpeHne, IKCIIEPUMEHT, MOJICITUPOBAHUE.

®dusuka: Marepus, OJHEprus, Macca, aroM, DOJEKTPOH, MOJIEKYJa,
HYHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBA,
(du3nuecKkre BeIMYMHBI ¥ €IUHULIBI UX U3MEPEHHUS.

buonorus: xnetka, oprausM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTe3, OHOJIOTMYECKM AaKTHUBHBIE BemecTBa (OENKH, YIJIEBOIbI, KHUPHI,
bepmMeHTHI).

['eorpadusi: mMuHEpasabl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAaeMble, TOILIUBO,
PECYPCBIL.

TexHomOrus: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIIMOHATIFHOTO MUTAHUS, MOIOIIHE
CpeIcTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE TperapaThl, MaTepuaibl W3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOT'PAMMEBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJHEI' O OBIIEI'O ObPA3OBAHUNA



JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM  OCBOCHHS
oOydJarolmuMucs MporpaMM  CpelHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJMETHbIM U  TNpPeAMETHbIM). HaydHO-MeTonUuYecKo  OCHOBOM  Jjist
pa3paboTKU IUTAHUPYEMBIX pE3YyJIbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBeTCTBUM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YPOBHE CpPEIHEro
oO011ero 00pa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIOUIUE:

OCO3HAHHWE OOYYAIOIIUMHCS POCCHUUCKOW TpakTaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIENICHHUIO;

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

LIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUH JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPUCYLIIUMHU IIETOCTHOM
CUCTEME XMMHUUYECKOro 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS JKOJIOTMUECKOW KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIEC IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS NpeaMeTa «XUMHUS» [TOCTUTAlOTCId B
€AMHCTBE Yy4yeOHOM ¥ BOCHUTATENBHOM JIESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJaHCKOTO 00IIEeCTBA, MPUHATHIMU B 00I1I€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpolleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00 yUarOIINXCS.

JIM4HOCTHBIE ~ PE3yNbTaThl OCBOEHHSI MpeaMeTa «XUMHSD»  OTPaKaroT
c(OpPMHUPOBAHHOCTh OMbBITA TO3HABATEIIBHOW M TMPAKTHUYECKOW JIESITEIIbHOCTH
OOy4JarommXcs MO0 pean3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS

OCO3HaHHS OOYYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OO0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpPEeACTaBICHUS O COIUAJIbHBIX HOpPMaxX M TMpaBHIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOH NEATENbHOCTU MPU CO3AaHUU Y4EOHBIX
MIPOEKTOB, PEIICHUH y4e€OHBIX U MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHHUH XUMUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTU TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILICHMS K HCTOPUYECKOMY U HAyYHOMY HACJIEIHIO
OTCYECTBCHHON XHMMH;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHUU, OCO3HAHHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTat
JUIMTENIBHBIX ~ HAOJIONCHUM,  KPOMOTIMBBIX  AKCIHEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B TMOJIYYEHUU U TMOCIEAYIOIIEM aHaU3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMHUYECKUMHU SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TOBEJEHHWE M TOCTYNKH CBOUX TOBAPHIIEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUN ITHX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAHUsI  IIEHHOCTEeW 370poBOro MW  Oe3omacHoro obpasza  KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (u3znueckomMy u
MICUXUYECKOMY 370POBBIO;

cobmoieHuss TpaBui  Oe3omacHOro oOpallleHusi ¢ BelecTBaMU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JIEATEIBHOCTH;

MOHWMAaHUS I[IEHHOCTH TMPAaBUJ  HWHIMBUIAYAJbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIHMAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TOCIEICTBUN M HEMPUATHS BPEAHBIX MPHUBBIYEK (YyIOTPEOJICHHS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4aeOHO-HCCIIeIOBATEIbCKOM
NeSATeILHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX JIEITCIBHOCTH,

YCTAHOBKHM Ha aKTHBHOE y4acTHE B PEIICHUM MPAKTUUYECKUX 3a/a4 COLMATbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

UHTEpECa K MPAKTHUCCKOMY H3YUYCHHUIO MPOPECCH Pa3IMdHOTO pOja, B TOM
YHCJIe Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASAM TpyJa U pe3yabTaTaM TPYAOBOM JIeSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIBHOM  TPaeKTOPHUH
obOpa3zoBanHus, Oyayiiei nmpodeccun u peaausanuu COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB



C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrN4eCKOTr0 BOCIIMTAHMS

AKOJIOTHYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

NOHMMAaHMUS TJIOOAJIBHOTO XapakTepa HKOJOTMYECKUX NpoOsieM, BIHMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOJIHOM U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOITPOCOB PALMOHAIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUATUS JEUCTBUHN, MPUHOCSIINX BPEJ OKPYKAIOIIECH MPUPOTHOM
cpele, yMEHHUs NPOrHO3UPOBATH HEOJIArONPHUSITHBIE SKOJOTHUYECKHE MOCIIEACTBUS
npeANpPUHIMAEMbIX JEHCTBUM U TIPEIOTBpAIATh UX;

HaJlM4us Pa3BUTOTO 3KOJOTHMYECKOTO MBIILICHUS, SKOJOTHYECKON KYJIbTYpHI,
ONbITa AEATEIBHOCTHA SKOJOTMYECKON HAIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B TIO3HABATEIbHON, KOMMYHHUKATUBHON U COLMAJILHOW MPAKTUKE, CIOCOOHOCTU
U YMEHUS aKTUBHO MPOTUBOCTOSTh UJICOJOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHeIUPUKA XUMUU KaK HayKd, OCO3HaHHs €€ poiau B
(GbOopMHUpPOBAaHUM PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUMU 1EJIOCTHOTO
npelcTaBieHus 00 OKpyKarolleM MHpE KaK O €JUHCTBE NMPHUPOJbI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHHH Mpo0ieM CoXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOMN ITUBUIIN3AIINN ;
B €€ T'yMaHUCTHYECKOW HAIMPABICHHOCTH M Ba)XHOW POJU B CO3/IaHWH HOBOM 0Oa3bl
MaTEpHUAIbHON KYJIbTYPhI, PEUICHUU TJIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOW, THIINEBOA M  IKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUM MEIMUIIMHBI, 00ECIIEYCHUH YCIOBUN YCIIEUTHOTO TPyJa U
HKOJIOTUYECKH KOM(DOPTHOMN KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IIOHMMAaHHUS  CYIIHOCTH  METOAOB
MO3HAHUA, HWCIOJNB3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIh30BATH
MoJIy4aeMble 3HAHUS IS aHAW3a W OOBSICHEHHs SIBICHUN OKPY’KAIOIIET0 MHpa U
MPOUCXOJAIIMX B HEM U3MEHEHUW, YMEHUs JeiaTh 0OOOCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAy4YHbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIIOh30BaTh XUMHYCCKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

VMHTEpECa K NO3HAHUIO U UCCIIEIOBATEIBCKON IESITEIbHOCTH,



FOTOBHOCTM W  CIHOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caM0o00Opa30oBaHUIO, K AaKTHUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM IO XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEpeca K OCOOECHHOCTSM TpyJa B pasiudHbIX cpepax MpoPecCHOHATBHOU
JEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3ybTaThl OCBOCHUS Y4eOHOro mpeameTra «XUMUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUTSt dbopmupoBaHus MUPOBO33PEHUS 00yJaroImMXCs
MEXIUCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHS, OTPaKAIOUIUe
IIEJJOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHeUu(pUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
pollecC, CUCTeMa, Hay4HbId (PaKT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIEAOBaHNE, HAOTIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4YeOHBbIC JeHCTBHS (MTO3HABATEIbHbIE, KOMMYHHUKATHBHEIE,
perysTUBHBIE), oOecreunBarone GopMupoBaHue (QYHKIIMOHATILHON T'PAMOTHOCTH
U COITMATIbHOW KOMITETCHITUN 00YUarOIINXCS;

CIOCOOHOCTh 00YUAIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEXKIUCITUIIMHAPHBIC,
MHUPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpcallbHble  y4eOHbIe  JCHCTBUS B
NO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHble  Pe3ysbTaThl  OTPAXKAIOT  OBJIAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSIMH.

OBiaanenne YHHBEpPCAJIbHBIMH yueOHBIMH NMO3HABATEIbHBIMHU
NeCTBUAMM:

1) 6a30Bble JJOrHYecKHe AeiCcTBUS:

CaMOCTOATENHHO (POPMYJIMPOBATH U aKTyaJIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpEeNeNATh UEIN JCATEIbHOCTH, 3aJaBas IapaMeTpbl W KPHUTEPUH UX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITEIBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIILIICHUS —
BBIJICJIATh XapaKTepHbIE MPU3HAKU TOHSATUH U YCTAaHABIMBATH WX B3aHMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS [JIi OOBSICHEHHS OTAEIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPUU TSI KJIACCU(PUKAIINH BEIIECTB U XUMUIECKUX
peaxkiuu;

yCTaHABIIMBAaTh  MNPUYMHHO-CIECJICTBEHHbIE  CBS3M  MEXKAY  HM3y4aeMbIMU
SBJICHUSIMH;



CTPOUTH JIOTMYECKUE paCCyX JeHUs (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aHAJIOTUM), BBIABISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSITh B TIpOIlECCe MO3HAHMS, HCIOJIb3yeMble B XMMHUU CHUMBOJUYECKHUE
(3HaKOBBIE) MOJIeNU, MPEOOPa30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMU4ecKasi popMmyra, ypaBHEHUE XUMUYECKONU PEaKIUuUd —
IpU pEelIeHUH Y4eOHBIX TMO3HABATEIbHBIX W NPAKTUYECKUX 3a/ad, MNPUMEHSThH
Ha3BaHHbIE MOJICIBHBIC TMPEACTABICHUS MJi1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAy4YHOI'O IIO3HAHUS BEHIECTB U XUMHUYECKUX
pEaKLHnii;

dbopMynUpOBaTh 1SN U 3aJla4d UCCIIECIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYITHMPOBAaHHBIE BOMPOCH B KAaU€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI JuIsi (OPMHUPOBAHHS THIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJIETh HAaBBIKAMH CAMOCTOSITCJIPHOTO IUIAHWUPOBAHMS W  MPOBEJCHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HAOJIONATh 3a XOJIOM
mpoliecca, CaMOCTOATENIBHO TIPOTHO3UPOBATH €ro pe3yibTar, (OopMyIupOBaTh
0000IIIeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3yJbTaTOB HMCCIIEIOBAHUSA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTb OMNBIT YYCHUYECKOHW  HMCCIEAOBATEIbCKOW W MPOEKTHOM
NEATEeIbHOCTH, TIPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIBHOMY TOUCKY
METOJOB pEIICHUS TMPAKTHYECKUX 3a7ay, IPUMEHEHHUIO pa3IMYHBIX METOJ0B
TTO3HAHMS.

3) paboTa ¢ nnopmaumeii:

OPUECHTHPOBATLCA B  Pa3IMYHBIX HCTOYHMKAaX HWHpopMamuu (HaydHO-
MOMYJIApHAs JINTepaTypa XUMUUECKOTO COJIEPIKAHUS, CITPABOYHBIC TTOCOOHUS, PECYPCHI
WNutepHera), aHamu3upoBaTh HMHPOPMAIIMIO  PA3IMYHBIX BUIOB W (GopMm
MIPEACTABICHUS, KPUTUUECKH OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampOChl M MPUMEHSITh Pa3IUYHbIE METOIbI MPU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBIIONHEHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCIMOJIB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIFHO BRIOWPATh ONITUMAIIbHYIO (OpMY MpeacTaBIeHUSI HHOPMAITIH
(cxemsbl, rpauKH, AMarpaMmbl, TAOJIULIBI, PUCYHKHU U APYTHUE);



MCITI0JIb30BaTh HAY4YHBIHN SI3bIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKOH
uH(popmaleil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKME M MaTeMaTUYECKUeE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M NpeoO0pa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJISIAHOCTH.

OBiaeHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KIAeMOW TEMBI B XOJ€ AMAIOra W/Win
JTUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIITOJIHEHUS MIPEITI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMpe3eHTauueld pe3yJbTaTOB I[O3HABATEIBHON JESATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMM IPU BBIIIOJHEHUU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peain3aliui y4eOHOro mpoeKkTa u (OopMyIMpoOBaTh BbIBOJBI 11O
pe3ysbTaTaM INPOBEAEHHBIX MCCIECNOBAHUM MYTEM COIVIACOBAHMS IO3ULMH B XOJ€
o0CYXXJIeHUs U 0OMEeHa MHEHUSIMU.

OBiaseHne yHMBEpPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
NEATENBHOCTh, OIpenesas €€ Lenu M 3aJadd, KOHTPOJIMpPOBAaTb M IO MeEpe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpPENJIaraeMblii  aNroOpuTM  JIEUCTBUA  TpHU
BBIIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod UX peumeHus ¢ Y4ETOM IIOJIy4eHHsS HOBBIX 3HAaHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH Ha OCHOBE CaMOAHAIN3A U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuueckass XuMuUs» OTPakaroT:

chOpPMHUPOBAHHOCTh  TPEJACTABICHUNA O  XHUMHYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHHU B MO3HAHUM SIBICHUI MPUPOBI,
B (OPMUPOBAHMHM MBIIUICHUSI H KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJUMOW [JIsi PEIICHUS] MPAKTUYECKUX 3a/1ad U IKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJIEHUE  CUCTEMOM  XMMHMYECKHMX  3HAaHHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME TTOHITHS (XMMHYECKHUI 3JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHasi ¢dopmyna (pa3BEépHyTass U COKpall€HHasi), MOJb, MOJISIpHAas Macca,



MOJISIDHBI  O0BEM, YIJIEPOAHBIA CKENeT, (PYHKIUOHAIbHAs TpYyIa, paauKall,
M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUM Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO U
a30TcoJiepKalllue  COEIMHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOCHUS
opranuueckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHI S3bIK XHMHH; MHUPOBO33PEHUYECCKHE 3HAHUS,
JIeXxKaIue B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(aKkTONOrMYeCKUEe CBEIAEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHMHM M 0O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUHN BBISBISITh XapaKTepHbIE TPU3HAKU TOHSITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOUIWE MOHSATUS TPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHCHUH;

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMHUUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) hopMyIl
OpraHUYECKUX BEIIECTB M YPAaBHEHUM XMMUYECKUX PEaKIMK, U3TOTAaBIUBATh MOJIEIIN
MOJICKYJI OpPraHMYECKMX BEIIECTB JJIi WJUTFOCTpAllMd HX XUMHUUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS,

chOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAJIC)KHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUID K OIPEIEIEHHOMY
KJIaccy/Tpymne CcoeAuHEeHUN (YIJIeBOJIOPOIbI, KHCIOPOJ M  a30TCOAEpKalue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAWHEHHUsA), [aBaTb MM Ha3BaHUS IO
cucrematnueckoir HomeHnkiarype (IUPAC), a Takke HOPHUBOIUTH TPUBUAILHBIC
Ha3BaHUSA OTIEJIbHBIX OpPraHMYECKUX BEIIECTB (ITUIIEH, MPOMWIECH, AalETUJICH,
STWJICHIJIMKONb, TIUIEpUH, (QeHomn, GopMallbaerua, ameTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAasl KUCJIOTA, CTEAPUHOBAsl KUCIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHSI OMNPEAENATh BHUJBI XHMHUYECKOW CBA3U B
OPraHMYECKUX COCAUHCHUSX (OJIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh YMEHUSA TPHUMEHSTh TOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa st 00ObsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTePU30BATh COCTAB, CTPOCHUE, PU3HUECKHE
M XUMUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB
OpraHWYeCKUX BeIIeCTB (METaH, 3TaH, dTWJICH, MPONWJICH, alleTHiIeH, OyTaaueH-1,3,
MetunbyTtaaueH-1,3, 0eH307, METaHOJ, 3TaHOJ, STHUJICHIINKOJb, TIHIEPUH, (HEHO,
aneTaableruji, MypaBbuHas M YKCYCHas KHUCIOTBI, IJIIOKO3a, KpaxMmall, LEeJUII0J03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXKAY HUMH



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX pEaKUU € HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYJT;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOUYHHUKHU YIJIEBOJOPOIHOIO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX NMEPEPabOTKU U MPAKTHUYECKOE
MPUMEHEHUE POAYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIYMCICHHS MO XUMHYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJIyKTa
peakluy Mo U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUI BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/IaX
HAy4YHOT'O TTO3HAHUS, UCTIOJIb3YEMbIX B XMMUU NIPU U3yUEHUHU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOM0/IeHNe, U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOIb30BAThH
CUCTEMHbIC XUMHUYECKUE 3HAHUS JIJISI IPUHSTHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOMIOAATh NpaBHJIa IMOJB30BAHUS XUMUYECKON
nocyaoi u sabopaTopHbIM OOOpYJOBaHUEM, a TaKkKe MpaBWiIa OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLIMSIMH IO BBINOJIHEHHUIO J1abOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U  BBIMIOJHATH XUMHYECKUH
AKCIIEPUMEHT (TpEeBpalIeHUs] OPraHMYECKUX BEIIECTB MPU HArPEeBaHUH, MOTYYEHHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKINH OPraHUYECKUX BELIECTB,
neHaTypanus OeJKOB IIPHU HArpEeBaHHUH, [[BETHbIE peaklu OEKOB) B COOTBETCTBUU C
NpaBWJIaMH TEXHUKH 0€30MMaCHOCTH IIPU OOpAIllEHUH C BEIIECTBAMU U JaOOPATOPHBIM
000OpyAOBaHUEM, TPEJICTABIATh PE3YJIbTAThl XMMUYECKOTO HKCIIEpUMEHTa B (popme
3aMiCH YpPaBHEHMI COOTBETCTBYIOIIMX peakiuii ¥ (HOpPMYyIUpOBATH BHIBOIBI Ha
OCHOBE 3THX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKHM aAHAIM3UPOBATh XUMHUYECKYIO
UHPOpMAIIMIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
uHbopmanuu, IHTepHeT u Apyrux);

c(hopMHUPOBAaHHOCTH yMEHUHU cobroaaTh npaBuia JKOJIOTUYECKHU
1eJIeCO00Pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATENBHOCTH B IENAX
COXPAaHEHHUSI CBOETO 3J0pPOBbS M OKpPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHWMas cMmbIcn mokaszarens [IJIK, moscHsTeh Ha mpumepax crmocoOsI
YMEHBUIEHUS U NPEIOTBPALLECHHS MX BPEAHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

g O0YyYaroIMXCsl C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX IIO3HAHHSA BEIIECTB U
XUMUYECKUX SIBICHUN;



JUISL  CIIETBbIX M CHA0OBUIAIIMX OOydYaloOmUXCA: YMEHHE HCMOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsg mis 3anmucu XUMHYECKUX

dbopmyi.
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon WN.T"., Cnankos C.A.,
AximonepHoe o0miectBo «M3marenbctBo «llpocBemenue»,2021 r

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Xumus (6a30BbIN ypoBeHB). Peanuzaiust 00pa3oBaHus: METOAMYECKOE
nocobue ans yaurens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B.
[Muyyrunoit. M. : ®I'BHY «MHCcTUTYT cTpaTerun pa3BuTus 00pa3zoBaHus
PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://edsoo.ru/rabochie-program
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