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Pabouas mporpamma mo ydeOHOMY Kypcy «XHMHUS» Ha YPOBEHb CPEIHEro OOIIero
o0pa3oBaHMsl COCTaBJIC€Ha C YYEeTOM pabouell mporpaMMbl BOCIUTAHUS. BocmurarenbHBIN
NOTEHIMAJ TAaHHOTO Y4eOHOTro MmpeaMeTa 00ecTiedrBaeT pPealn3aluio OJaronpusSTHBIX yCIOBUI
JUIA Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOUICHHWH OOYyYaromMXCs W TPEeXKIE BCEro LEIEBBIX
OPHEHTHPOB:

-JICATEIFHO BBIPKAIOMINK IO3HABATEIbHBIE HMHTEPECHl B PAa3HBIX IPEAMETHBIX 00JacTiIX ¢
y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKECHUI.

-IEMOHCTPUPYIOIINH HABBIKM KPUTHYECKOTO MBIIUICHHUS, ONPEEICHUsI JOCTOBEPHON Hay4YHOU
UHPOPMALIUU ¥ KPUTHKH aHTHHAYYHBIX MPEICTABICHUI.

PasBuBaromuii ¥ NpUMEHSIONINI HABBIKK HAOJIOJICHNS, HAKOIJICHUS U CHCTEMAaTHU3aluu (aKToB,
OCMBICJICHHS OTBITA B E€CTECTBEHHOHAYYHOH M TYMaHHTapHOW 00JacTsAX IMO3HAHUS,
HCCIIEIOBATEIHCKON ACATEIbHOCTH.

HOACHUTEJBbHAA 3AIINCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (efepalibHOi 00pa3oBaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POII COO), npencraBieHHbXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3amusx Poccuiickoit ®Dexepanuu, peamTu3yrOIINX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
Bocriutauust B Poccuiickoit ®Penepaunum Ha mnepuox a0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0OB K pa3pabOTKe MNporpaMmbl MO XUMHH, K OIPENEICHHUI0 O0IIen
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHUS O0y4aroOUIMXcs CpPeICTBaMU y4eOHOro mpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHBIE TOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENeH, COAep)KaHHs, pPe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHUE, TIOJy4aeMO€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYyXHUT
3aBEpILAIOIIMM 3TAallOM pPEeAlM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0oOpa3oBaHHs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbI
YeJOBEKa, a TaKKe HSKOJOrMYeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoit cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00YYAIOLIMXCS HA YPOBHE CPEIHEro
obmrero oOpa3oBaHUsI CpECTBAMH YYEOHOTO TIpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMUU C Y4ETOM CHEeUU(PUKUA HAyKH XUMUH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesiell ¥ MPUHIUIIOB, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro 0O0Iero
obpazoBanus B Poccuiickoii deneparuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pOJib B COBPEMEHHOM
[IUBWIM3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKIaja B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS



00 OKpyXarollleM MUpE KaK O €AMHCTBE MPUPOJbl U YEJIOBEKA, KOTOpoe (POPMUPYETCS B XUMHHU
HA OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTIMU IPHUMEHEHHUS.

TecHO B3auMOZEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHA CTaja
HEOThEMJIEMOI 4YacTbl0 MUPOBOM KYJIbTYpbl, HCOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa U
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEHHAsi XMMHUsI KaK HayKa CO3MIaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HAmpaBjeHa Ha peIIeHUE TTOOAIBHBIX MPOOJIEM yCTOMYMBOTO PAa3BUTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, NMINEBOH, 3KOJOIMUECKOW Oe30MacHOCTH H
OXpaHbl 310POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPHHLOMIAMH CpEIHEro oO0Iiero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJATrOTOBKY OOYy4aroIIMXcsl, HEOOXOAMUMYIO UM MJIs
BbIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
NPOIOIDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBmsitoliuMu  ipefMeTa «XuMus» SBISAIOTCA 0a3oBble Kypcbl — «Opranuueckas
xuUMusA» U «OO011ast 1 HeopraHuyecKkasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUWM U3 OOIIEH XUMHM) U OpraHndeckol XumMuu. GOpMUPOBAaHUE JAHHON CHUCTEMbl 3HAHUN
IpU U3YYEHUU HpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCErO MHOr000pas3us
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMHS» chopMUpOBaHA B MPOrpaMMe 110 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJIXOJa K M3YYECHHUIO
yueOHOro Marepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPHM CTPOCHHUS OPraHUYECKHX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX HPEICTaBICHUNA O CTPOCHHH BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAarOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdyeckoil XUMHM MOJIY4aroT
pa3BuUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS MEpBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBS3U, KJIACCU(PHUKAIIMOHHBIX PHU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMere «XHMHs» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUs TEOPETHUYECKUH Marepuan u
(dakTosornueckrue CBEACHHs O BEUlecTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XUMHUs» 00Yy4aroIIUMCs MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOILIETEOPETHUECKUX U METO/0JIOTHYECKUX TO3UIIHH,
riy0xe TMOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOIiaromiei 1o
OOBSCHSIONIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHIIUX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB d2neMeHTaMM — COJEp)KaHUS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XUMHUHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABaTEbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKUX MPUIOKEHUH XMMUHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,



KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJIHEHUS 3HAaHUH, pelIeHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxanue
yueOHOTro npeamera «XuMHs» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHUPOBAHO HA (HOPMUPOBAHHE Y
00y4aroIuXxcsi MUPOBO33PEHYECKON OCHOBBI JJIs1 MOHUMaHUS (PUIOCOPCKUX MM, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIaHUYECKOI0 U OPraHNYEeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI MYTEM 3KCIIEPUMEHTA
U PELICHUS NPOTUBOPEUYUH MEXKIy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPEINOCHUIKAMH,
OCO3HaHME POJIM XMMUHU B PEIIEHUM 3KOJOIMUYECKHX Mpo0JieM, a Takke MpodiieM cOepekeHus
JHEPreTHYECKUX PECYPCOB, ChIPbsl, CO3JaHU HOBBIX TEXHOJIOIMI U MAaTEPUAJIOB.

B mnmane pemieHust 3amad  BOCHHUTAHUS, PA3BUTHUS W COLMAIHM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbl K OIPEAEICHUIO0 COJAEP)KAaHUS M IOCTPOEHUS
npeaMera NpeaycMaTpuBaoT (POPMUPOBAHUE YHHBEPCAIBHBIX Y4YEOHBIX NEHCTBHUH, MMEIOIIUX
6a30Boe 3HaUEHHE JUIsl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs IpobieM, MOUCKa, aHaIu3a U
o0paboTkn wH(pOpPMAIMK, HEOOXOMUMBIX JJIsI MPHOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BAJKHOE MECTO B IIO3HAHUN XUMUMU.

B npakrtuke npenojaBaHus XMMUHM KaK Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBaHUs, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, IMpPU  OMNPEAEICHUU  COJep)KaTeIbHOU
XapaKTEepUCTUKU LieJiel M3y4eHHsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XHUMHYECKOH HAayKH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW IOAXOA K
OIPENEICHUIO LIeJICH N3YYEHUS IIPEAMETA SBIISIETCS BIIOJIHE OIIPABIAHHBIM.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMMWUS»
CornacHO NTaHHOM TOYKE 3pEHUs TJIABHBIMM ILIEJIIMU HU3Y4YEHHs IpeaMmeTra «XHUMHus» Ha

6azoBom ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (GOpMHpPOBAHME CHUCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KApTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE TMOHSITHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHHE C UCTOPHEN UX PAa3BUTHS U CTAHOBJICHHUS;

e (QopmupoBaHuE U PAa3BUTHE MPEACTABIECHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHOOPETEHUS] YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPO/JIE, B MPAKTUUECKON 1
MIOBCEIHEBHOM JKN3HY;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJCHUEM H
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0e30I1acHOro
oOpareHus ¢ BeECTBAMH.

Hapsiny ¢ atum, conepkatenibHasi XapaKTepUCTUKA LENel U 3aJlay U3y4eHHUs MpeaMeTa B
nporpamMme 1o XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPEMOJaBaHUM XUMHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydyeHus,
OpUEHTHUPOBAHHOW Ha TOATOTOBKY BBIMIYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3AINH,
BJIAJICIOIIET0 He HAaOOpOM 3HaHM, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHMSIMH aKTUBHOTO TOJIYYEHHs] 3HAaHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui pPeIleHUs
MPAKTUYECKHX 3a7au.



B cBs3M Cc 3TMM nOpu U3YYEHHUH TMpenMeTa «XHUMHS» JIOMUHHUpYIOIIee 3HAuCHHE
nproOpeTaroT TaKKue el U 33a4u, KaK:

ajantanusg  oOydyaromMXcst K  YCIOBHAM  JMHAMUYHO  pa3BUBAIOIIETOCS  MHpa,
dbopMupoBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMEHEHHUEM;

dopmupoBaHHe y OOYYalOMUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3IUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPooiieM,
MOMCKA, aHanmu3a M o00paboTku uHOOpPMAIMU, HEOOXOIUMBIX [IJII TMPUOOPETCHHS] OIBITA
JeSITeIbHOCTH, KOTOpasi 3aHMMAaeT BA)KHOE MECTO B TO3HAHUHM XMMHUU, a TAKXKe IJIS OLECHKH C
MO3HILINN YKOJIOTHUECKOM O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
0o0y4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBHUH C )KM3HEHHBIMU IMOTPEOHOCTSMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH()OPMAIIIOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a y4eOHOM U Hay4YHO-TIOMYIIpHOU HH(OPMALIUKA XUMHUYECKOTO
COJIepKaHUS;

(dopmMHpoBaHUE U Pa3BUTHE Y O0YUAIOMIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBILIUICHUS,
HaOJIIOaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomUXcs YyOeKIEHHOCTM B TYMaHHCTHYECKON HampaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TIJ00anbHBIX  MpoOJeM  pallOHaIbHOIO
NPUPOIONIONB30BAHUS, TIOMOIHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXpPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOr0 OTHOLICHHS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIOJIBb30BAHUS MOJYUYECHHBIX 3HAHUHN IS PUHSATHSA
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

MECTO YYEBHOI'O TIPEJMETA «XUMMUS» B YUYUEBHOM IIJIAHE
B ydeOHOM miane cpegHero o0miero oopa3oBaHus MpeaMeT «XUMHUs» 0a30BOTO YPOBHS

BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX U M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
oOuiero obpazoBaHusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COAEPKXAHUE OBYUYEHUASA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUYECHHE B IMOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHblE (HOpPMYIBI OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BaXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INpPEBpAlllEHUI: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKUX BEIEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HArpeBaHUM (IJIaBJI€HKUE, OOYIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHid psia. MeTaH W 3TaH — MpocTeuiue
MPEJICTABUTENN aJKaHOB: (U3UYECKUE U XMMHYECKHE CBOICTBa (peaklUuu 3aMelieHUs |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psJl. DTUIIEH U NPONWIEH — MPOCTEeHUIINe
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BakKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA NPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuu ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHUE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MPUHAJIEKAIIIME K Pa3INYHBIM KJaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEHUs BELIECTB U MX MPEBpAIICHUI: 03HAKOMIIEHHUE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yroiab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MOJTyYEHHUE 3TUJICHA U U3YYE€HHE €r0 CBOMCTB.

PacuétHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJ W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCThH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIHS YIIeBOAOB (MOHO-, - U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoau3, KaYeCTBEHHAs Peakus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3amMojelicTBue ThuiepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHUIO XWUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHMUECKHME CBOMCTBa OENKOB: THUIAPOIM3, JEHATYpalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIe COeJUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MPEBpAIlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NuIIeBble MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOoBHHU, MONYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMenTsl. OCOOCHHOCTH
pacripesielieHUs] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX IEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIIOKHBIX BEIIECTB
0 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEMoJIsIpHasl U TOJIIpHAas, MOHHAsA, MeTaJulMuyeckas). MexaHu3mbl 00Opa30oBaHUsl KOBaJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogoponHas cBs3b. BajeHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIEeHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTrO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJZIMYECKON PEIIETKU.

IlonsiTHE O AMCHEPCHBIX cucTeMax. MICTMHHBIE ¥ KOJJIOMIHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuueckux coequHeHuid. HomeHknatypa HeopraHMYecKHX
BEIIECTB. ['eHeTHuyecKass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPA3IUYHBIM
KJIacCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MACChI BEILECTB, 3aKOH COXPAaHEHUS U MPEBpaILECHUs
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. (DAKTOpHI, BIMAIOIIHAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTtnueckas aucconuanus. CuibHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YUEHHUs BEIIECTB M UX IPEBpAILEHUM: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3yuyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIIPENIETICHUE CPEelbl PACTBOPOB BEILIECTB C IMOMOILBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérbl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAasl JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPONHS HEMETANIOB (Ha IpUMepe KHCIopoia, cephl, (hocdopa u yrieposa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XWUMHYECKHE CBOWMCTBA BAXKHEHUINIMX METAJIOB (HATPWH, KaJWid, KaJdbIlMHd, MAarHUM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI oTyYeHusI MeTaIUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB MU HMX TNPEBPALICHUN: H3yYEHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecnieueHnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BAKHEHIIINX BEIISCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTEIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4EeHUH OO0IIEeH M HEOPraHUYEeCKOW XMUMHUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccu(UKaius,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaIOaKTUBHOCTh, MOJICEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUECKUE BEIMYUHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTE€pHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpeaHero oo6miero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICJICHBI CJIEYIOLINE COCTAaBIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HAJIMYUEe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEH J1€ATENbHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH JKU3HEHHBIE IJIaHBI.

JIuyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHUsS» JOCTUTAIOTCA B E€IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBHHM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMHU [OBEACHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HhopMHUPOBAHHOCTH
ONbITa IIO3HABATENIbHOM M TMPAKTHMUECKOH MAESITEIbHOCTH OO0YyYaloIIMUXCcs M0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJHM3€ Pa3INYHBIX BUIOB yU4eOHON AEITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUHM MU MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHUI,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOI'O TPY/Ja YUYEHBIX U PAKTUKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuto/IeHHsT MpaBU 0E€30MacHOro OOpallleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTrUX BUAAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHHUS ITPEIMETHBIX 3HAaHUM 110 XUMHUH;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH I PELIEHUS] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS IEHCTBHI, NPUHOCSIIMX BpEl OKpYXarolled IPUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONpUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIIpUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATHBHON U COLMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;



NOHMMAHUS CHEIU(PUKA XHMHUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHruu TpoodiieM COXpPaHEHHUs TPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M OKOJIOIMYecKOil 0e30MacHOCTH, B Pa3BUTUHU MEIULUHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS s
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH 10O XUMUM B COOTBETCTBUM C JKU3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIONb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEUIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIHOHATHHONH TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTH MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMN NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBS3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh Ha3BaHHbIE MOJEJIbHbBIC IPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3a7ayd  MCCIEJOBAaHUSA, MHCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHMUYECKOW HCCIIEOBAaTENIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHGPopManuu (HAyYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynHpOBaTh 3ampOChl M TNPUMEHATh DPA3IUYHBIE METOABI NpPU TMOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBHYIO (OPMY MpPEACTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBHUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEIUIOKEHUS OTHOCHUTEJIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIHLHOCTH,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(PEKTUBHBIN CIIOCOO MX pelIeHHsI ¢ YU4ETOM MOJy4eHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PEICHHA MPAKTHYCCKUX 3aJad W OSKOJOTMYCCKH 00OCHOBAHHOI'O OTHOILIEHUSA K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHU, JICKAINIHUEC B OCHOBC IMOHWMAHHA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATh XapPAKTCPHBIC MMPU3HAKHU HOHHTPIﬁ, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYTl OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COEJIMHEHHs), JaBaTh MM Ha3BaHHs 1O cucremarndeckoii Homenkimatype (IUPAC), a Taxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYEeCKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyipb), crocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMIECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
NO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TP M3YYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HabmoieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUIia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(IpeBpallleHus] OPraHuYeCKUX BEIECTB MPU HArpeBaHMUHU, MOJYUYCHUE THICHA M MU3yYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nH(opmanuu, UHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH NEATETHHOCTH B IENSAX COXPAHEHHS CBOETrO 3I0POBbS U
OKpY’Kalomiel MPUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha XKHBBIE OPTaHH3MBI
OTpeNIeIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHMsS Kypca «OOmas M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETaJUNIM4YecKas, BOJOPOIHAsA),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUUALUS, OKUCIUTENIb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W TMPEBpAIIECHUS DHEPTUU MPU XUMHUYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJIICHUU,
(dakTosOrMYecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE€30M1aCHOM HCMOJIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILCHHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsl COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BeCTh, Heralmi€Has W3BeCTb, MUThEBas COfa, MUPHUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIEIKHOCTh HEOPTAHUIECKUX BEIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (IpoCThie BellecTBa — METaJlIbl U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT mepuonundeckoro 3akona J[. MU.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMUYECKUX 31emMeHToB J[. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKMMH BEIIECTBAMU C IIOMOIIBIK YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMUTH PEAKIMHU, MOATBEPXKIAIOININE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [arensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUH BEIIECTB, TEIJIOBOrO 3(deKkra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amau o temMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C NpaBWJIAMU TEXHUKU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/CHUA B OBITY M TPYAOBOM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEAHOTO BO3ACICTBUS Ha OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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