117. PaGouyasi mporpamMma mo yuyeoHomy mpeaMery "'Xumus' (0a30BbIi
YPOBEHb).

[Iporpamma coctaBiena ¢ yderom @DenepanbHOW paboueld MPOrpamMmbl
(MOTHOCTBIO B3ATO COJACp)KAHWE TPOTPAMMBI; TpPEeOOBaHUS K pe3yibTaTam
OCBOCHHMSI TIPOTPAMMBI; YYHTEIEM pa3pad0TaHO TEeMAaTHYECKOE M KaJeHIapHO-
TEMATUYECKOEe TIaHupoBaHue ¢ yudetoM 1. 18.2.2. ®I'OC COO, yTBEpKAEHHOTO
npukazoM MunuctepcTBa 00pa3zoBanus u Hayku PO ot 17 mast 2012 r. Ne 413 “O0
yTBEpKACHUU (deaepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpeaHero ooiero oopa3oBaHus’ ¢ U3MEHEHHUSIMU U JOTIOJIHEHUSAMHU 0T 29 nexalps
2014 r., 31 nexadps 2015 r., 29 utonst 2017 1., 24 centsops, 11 nexabpsa 2020 r.,
12 aBrycra 2022 1.

117.1. PaGouas mnporpamma no yuyeOHOMYy Tmipeametry "Xumus" (0a30BbIif
ypoBeHb) (mpeameTHas o0macTh "EcTecTBeHHO-HayuyHble NpeaMeThl") (manee
COOTBETCTBEHHO - TMpPOTpaMMa I0 XHMHH, XHUMHS) BKIIOYACT MOSCHUTEIHHYIO
3alMCKy, COJACp)KaHWE OOYy4YeHUsS, IUTAHHPYEMbIC pe3yJIbTaThl  OCBOCHUS
MPOTPAMMBI IT0 XHUMHH.

117.2. TlosicHuTenpHas 3amucKa OTpa)kaeT OOIIMe LU U 3aaud WU3YUYCHUS
XUMUH, XapaKTCPUCTUKY TICUXOJOTHUYECKUX TPEANOCHIOK K €€ H3YYCHHIO
0OyJaroIMMHUCS, MECTO B CTPYKTYpE y4eOHOTO TIJIaHa, a TAKXKE TOIX0IBI K 0TOOPY
CONep)KaHMs, K OMPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

117.3. Conepxkanrie 00ydeHUsI pacKpbIBaeT COAEpKaTeIbHbIC JTUHUU, KOTOPHIE
npemyiaraloTcs Jisi 00s3aTENIbHOIO M3YyYEHUS B KaXJOM Kjlacce Ha YpPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

117.4. IlnanupyemMble pe3ysibTaTbl OCBOEHHUS MPOTPAMMBI 10 XUMHUH BKIIFOUAOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPHOJI OOYUYECHHsI Ha YPOBHE
cpeaHero  oOmiero oOpa3oBaHUsS, a TakXe MPEAMETHbIE  JIOCTHXKECHHS
oOy4Jaronierocs 3a Kax/pli roj] 00y4eHus.

117.5. llosicHUTe/IbHAS 3aIUCKA.

117.5.1. Ilporpamma Mo XUMHUHM Ha YpPOBHE CpPEIHEro OOIIEro 0oOpa3oBaHMs
pa3paboTaHa Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeabHOM MPOrpaMMBI CPETHETO 00IEro 00pa3oBaHus, IPEICTABICHHbIX B
dI'OC COO, c yuerom KoHueniuu npenojiaBanus yaeonoro npeamera "Xumus'"
B oOpasoBaTelbHBIX opranuzanusx Poccuiickoit denepanuu, peanu3yrommux
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX TOJIOKECHHU (eaepaabHOM
paboueit mporpaMMbl BOCITUTAHUS.

117.5.2. OcHOBYy TOIXOIOB K pa3pabOTKe NPOrpaMMmbl MO XHUMHH, K
OTIpEJICICHUIO  OOIel  cTpareruu  OOydYeHWs, BOCIUTAHUSA W  Pa3BUTHS
oOyyarommxcsi cpefcTBamMu yueoHoro npeameta "Xumus" qs 10 - 11 kiaccoB Ha
0a30BOM YpPOBHE COCTaBWJM KoHIenTyanbHble monoxkenuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€Jeil, CoJepKaHus, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

117.5.3. B cOOTBETCTBMU C JAHHBIMU IMOJOKEHUSMH IPOrpaMma MO XUMHUHU
(6a30BbIN ypOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:
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yCTaHaBJIMBAET 00s3aTeIbHOEe (MHBAPUAHTHOE) MPEAMETHOE COJEpKaHUE,
ONpENENSIeT KOJUYECTBEHHbBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTHUKU Ha KaKIOM
JTane U3y4YeHUs NpeaAMeTa, MNpPeayCMaTpUBAET MPHUHLMIBI CTPYKTYpPUPOBAHUS
COJIEp>)KaHUsl U pacCIpesiesieHns €ro Mo KjaccaM, OCHOBHBIM paszfenaM U TeMaM
Kypca,

JAeT MPUMEPHOE pacipesiesieHne Y4eOHbIX 4acoB [0 TEMAaTHUYECKUM pa3zeiiaM,
PEKOMEHYET MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHHS OTIAEIBHBIX TEM Kypca
C YYEeTOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€U, JOTUKH Y4eOHOTO
mpoIriecca, BO3pacTHBIX 0coOeHHOocTel oOydatomuxcs 10 - 11 kimaccos;

AT METOAMYECKYI0 MHTEPIpPETAlMIO LieJied M3yueHUs NpelMeTra Ha ypOBHE
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpeaHero obmiero ob6pa3oBaHus,
COJIEPKATEIIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX  PEe3yJbTaTOB  OCBOCHMS
OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl cpeaHero oOmiero o0pa3oBaHMs
(JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATEJIbHOM JEATENBHOCTH OO0YYalolIerocsi MO OCBOCHHUIO COJEpKaHUS
npeamerta. [lo BceM Ha3BaHHBIM MO3ULHUSM B MPOTrpaMMe MO XUMHUHU COOJIOJEHA
IIPEEMCTBEHHOCTh € (eaepasbHONM padoueil MporpaMmMoil OCHOBHOTO OOIIEro
oOpa3zoBanus no xumuu (s 8 - 9 kimaccoB oOpa3oBaTeIbHBIX OpraHU3alUM,
0a30BBI YPOBEHB).

117.5.4. Ilporpamma 10 XUMHH SBJISETCA OPUEHTHPOM [JISI COCTABIICHUS
paboyux MporpaMM, aBTOPbI KOTOPBIX MOTYT MPEMJIOKUTh CBOM MOAXOJ K
CTPYKTYPUPOBAHUIO U TOCJIEI0BATEIbHOCTH M3Y4Y€HHUs y4yeOHOro Mmarepuaia, a
TAaKK€ CBO€ BHJIEHME OTHOCHUTEIBHO BO3MOXHOCTU BBIOOpa BapUaTHUBHOU
COCTaBJSIIOLIEH  CoJep)KaHUsl MpeAMeTa JOMOJHUTEIbHO K  00s3aTeNIbHOM
(MHBapHAHTHOMN) YaCTH €T0 COJEPKAHMUS.

117.5.5. Xumuueckoe  oOpa3oBaHuE,  IOJIYy4a€MOE  BBIITyCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISAETCS HEOThEMJIEMOM YacThlO UX
0oOpa30BaHHOCTM W  CIYXKHUT  3aBEpIIAIONIMM  3TaloM  peaju3alud  Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEU, MPUCYILUX LEITOCTHOM
CUCTEME XMMHUYECKOTro oOpa3oBaHMs. KiltoueBble LIEHHOCTH KacaroTCs MO3HaHHS
3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U O0IIEN KYJIbTYypbl YEIOBEKA,
a TaKXe DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO H
npupoAHoi cpene. Peanusyercs xuMuueckoe o0Opa3zoBaHuE OOydYarolUXCsl Ha
YPOBHE CpEIHEero oOmero oOpa3oBaHMUs CpeACTBAaMH Y4eOHOIro IpeaMera
"Xumua", comepxaHue U MOCTPOCHUE KOTOPOrO OMPEAEIEHbl B MpOrpamme Io
XUMHH C yYETOM ClieUn(UKN HAYKU XUMHH, €€ 3HAaUCHHsI B IO3HAHUU TPUPOJIbI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LIeJeil U MPUHIIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

[Ipu QopmupoBanum coaepxkanus npeaMera "Xumus" ydTeHbI CIEAYIOIINE
MOJIOKEHUS O crieln(PUKe U 3HAYEHUU HAYKU XUMUHU.

XUMHSI KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HMIPaeT 0co0yi pojb B
CO3JaHMM HOBOM 0a3bl MaTepuUasbHON KYyJIbTYpbl, BHOCUT CBOM BKJIaJ B
dbopMHpOBaHUE PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE LIEIOCTHOTO
NpeacTaBieHusT 00 OKpYXalolleM MHpE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKa,



KoTopoe (popmMupyercs B XMMUU Ha OCHOBE NMOHHUMAaHUS BEIIECTBEHHOIO COCTaBa
OKpPYAIOIEr0 MUpa, OCO3HAHUS B3aHUMOCBSI3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JIACTSIMU TPUMEHEHUSI.

CoBpeMeHHas XUMHSl KaK HayKa CO3MAaTelIbHas, HayKa BBICOKMX TEXHOJIOTUHI
HampaBlieHa Ha peHIeHHe TJI00aNbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA - CBIPbEBOM, DSHEPreTUYECKOM, NUIIEBOM, 3KOJIOTMYECKOUN
0e30MacHOCTH W OXpaHbl 370pOBbA. TEeCHO B3aUMOAEWUCTBYS C JAPYTHMH
€CTECTBEHHbIMM HAayKaMH, XHMHS CTajla HEOThEMIJIEMOM YacThlO MHUPOBOM
KYJIbTYpbI, HEOOXOJUMBIM yCIIOBUEM YCIICIIHOTO TPYJa U KU3HHU KaXJOro 4YJieHa
oO11ecTna.

117.5.6. B cooTBeTCTBUU C OOIIMMHU LEISIMU U IPUHITUIIAMEU CPETHEr0 OOIIEro
obOpazoBanus cojaepkanue npeamera "Xumusa" (10 - 11 kimaccel, 0a30BbIN yPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

117.5.7. CocraBnsatonumu npeameta "Xumus" sBIAIOTCS 0a30BbIe KypChl -
"Oprannueckass xumuss" u "OOm@as W HeOpraHuyeckas XuMusA', OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

117.5.8. CtpykTypa conepxanusi KypcoB - "Opranudeckas xumusa" u "OOmas u
HEOopraHuyeckas Xumusa' cQopMHUpoBaHa B IMPOrpamMMe IO XUMHUH Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuaja U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIECHHBIX
TEOPETHUYECKUX YpOBHAX. B  Kypce opraHuyeckod XUMUM  BEIIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU - OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OHMOJOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

117.5.9. B mpeamete "Xumusa" 6a30BOro ypoBHS paccMaTpUBACTCS U3yUCHHBIN
Ha YpOBHE OCHOBHOIO o00miero oOpa3oBaHHs TEOPETHUYECKHM MaTepuanl u
(dakToNOTUYECKHUE CBEACHMSI O BEIIECTBAX M XHUMHUYecKoW peakuuu. Tak, B
yacTHOCTH, B Kypce "OOmas u HeopraHuyeckas Xumus" oOOydaroummcs
MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJUYECKOTrO 3aKOHa C
OOILIETEOPETUYECKUX U METOJOJIOTMUECKMX  MO3UIUH, TIyOXKe  IOHSTH
HUCTOPUYECKOE H3MEHEeHHE (YHKIMH OTOTO 3aKkoHAa - OT oOoOmaroIe a0
OOBSICHSIIOIICH M MPOTHOZUPYIOIIEH.



117.5.10. Equnas cucreMa 3HAHWM O Ba)KHEHINIMX BeEIIECTBaX, MX COCTaBeE,
CTPOCHHUH, CBOMCTBAX M MPUMEHEHHUM, a TAKXKE€ O XHUMHYECKUX PEAKIHSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEKaHus AomnoiHsercs B kKypcax 10 m 11
KJIACCOB  DJIEMEHTAaMU  COJEpKaHUsA, HWMEIOIMMH KYyJIbTYpOJIOTUYECKUN U
MPUKIIAIHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U
XUMHUHM C JPYyTMMU HayKaMHd, pacKpbIBalOT €€ pOoJib B IIO3HABATEIbHOW U
MPAKTUYECKON JEATEbHOCTU YeJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K
polieccy TBOpUYECTBAa B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUM XUMUHU,
MOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAUMMBIX MpoOJeMaxX, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh
uHQOpMAIIMI0O W TNPUMEHATh €€ JJs T[OIMOJHEHWs 3HAaHUM, penieHus
WHTEJUIEKTYalIbHBIX M OKCIHEPUMEHTAJIbHBIX  HMCCIIENOBATENbCKUX  3a/1ad.
Copnepxanue ydeOHOoro mpenmera "XuMmua" [AaHHOTO YPOBHS — HM3YyYEHHS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
1. moHUMaHusl (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepualbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOI0 MUPa, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM W CTpPOCHUEM, II03HABAEMOCTh MPUPOAHBIX SBJICHUH MyTEM
HKCIEPUMEHTa U PEIICHHS TMPOTUBOPEYUN MEXKIAy HOBBIMH (akTamMu U
TEOPETUYECKUMHU TPEANOCHIKAMU, OCO3HAHUE POJM XHUMHUU B pEIICHUU
HKOJIOTMUECKUX Mpo0ieM, a Takxke MpoljeM CcOEpekeHUs: IHEPreTUUYECKUX
PECYpCOB, ChIPbsi, CO3AaHUS HOBBIX TEXHOJIOTUN U MAaTEpUAIIOB.

117.5.11. B nnaHe pelieHusi 3agad BOCIUTAHUS, PAa3BUTHS W COLUAIM3AIUU
oOy4Jaronmxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJIepKaHUsl M TOCTPOCHHUS TMpeAMETa MpeaycMaTpuBaroT (OPMHUPOBAHUE Y
00y4JaroIMXcsl YHUBEPCAIBHBIX YUCOHBIX NESHCTBUIN, MMEIOIIMX 0a30BOC 3HAUCHHUE
JUISL Pa3JNYHBIX BUJOB JACSITEIBHOCTU: PEHICHUS MpoOJeM, MOWCKa, aHadu3a U
00paboTku MH(pOPMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIEI0BATEIbCKONU ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

117.5.12. B npakTuke npenojaBaHusi XMMUU KaKk Ha YpOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus TaKk U HA YPOBHE CpeAHEro oOIero oopa3oBaHus, MPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJIUIMOHHO TMpU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHHUIO LIENEH W3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

117.5.13. TI'maBHBIMH LENAMH H3y4yeHUs npeamera "Xumua" Ha YypOBHE
cpenHero oo01mero oopa3zoBaHus Ha 0a30BOM YPOBHE SIBIISTFOTCS:

dbopMupoBaHHUE CUCTEMbl XUMHUYECKUX 3HAHUM KaK Ba)KHEUIIIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JieKaT KIIFOUEBbHIE
MOHATUSI, PyHIaAMEHTAJIbHbIE 3aKOHBI M TEOPUU XUMUM, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U NMOHUMaHUE CYIIHOCTH JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHHE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHUS;



dbopMHpoBaHrWE W pa3BUTHE MNPEJCTABICHUN O HAYYHBIX METOAAaX IMO3HAHMS
BEUIECTB U XHMMHUYECKUX PEaKIUil, HEOOXOJUMBIX ISl MPUOOPETEHUsT YMEHUM
OPUEHTUPOBATHCS B MHUPE BELIECTB U XWMHUYECKHUX SIBJICHUI, HMEIOIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHM M CHOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOIOCHUEM MpaBUil OE30MacHOTO
oOpaIieHus ¢ BEIeCTBaMHu.

117.5.14. CopepxarenbHasi XapakTEpUCTHUKA IEJN€d H 3aAa4  HU3yYCHHS
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oodmiero odpazoBanus. CerojHs B
NpernojlaBaHul  XUMHM B OOJNIbIIE  CTENEeHM OTHACTCS  MPEANOYTECHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3aliiy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu u
YMEHUSMH aKTUBHOTO MOJIYYEHHS 3HAHUU U NMPUMEHEHHUS UX B PEaJbHOW >KM3HU
JUTSl peLIEHUs TPaKTUYECKHX 3a]1ay.

117.5.15. B sToit cBsi3u npu Hu3ydyeHUW npeaMera "XuMus' TOMHUHUPYIOLIEE
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

aganTaus oOy4aromuxcsi K YCJIOBUSIM JIMHAMHUYHO DPA3BUBAIOLIETOCS MHPA,
GbopMHpOBaHHE  HHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATUIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU U MX
IIPUMEHEHUEM;

¢opMupoBaHue y  OOyyaroUMXcs  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINH), WMEKOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaIu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOAUMBIX JUIsl MPUOOPETEHUsl ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXKHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE I[O3HABATENIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dopMupoBaHrE U Pa3BUTHE Y OO0YYAIOUIMXCSA ACCOLUATHUBHOTO M JIOTHYECKOIO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydyaromuxcsi yOEXKIEHHOCTH B  T'yMaHUCTUYECKOM
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOIONOJIL30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOrO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, & TaKKe NPUOOPETEHHs OIbITa



WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW JJI TPUHSTUS TPAMOTHBIX pEIICHUNA B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

117.5.16. llenu u 3agaun u3ydyeHus: npeameta "Xumus'" Moaydusv NoApOOHYIO
METOJUYECKYI0 UHTEpHIpeTaIuio B pasaeine "[lnanupyembie pe3yabTaTbl OCBOCHUS
IporpamMMbl MO XMMHH'", TaKMM 00pa3oM OOECHEYEHO YETKOE IMPEACTABICHUE O
TOM, KaKu€ 3HAaHMS M YMEHHS HMEIOT TMpPsSMOE OTHOIICHHE K pealu3aluu
KOHKPETHOM LIENH.

117.5.17. B yuebHOM 11aHE cpeaHero obiiero oopazoBanus npeamer "Xumus"
0a30BOT0 YpOBHS BXOJMT B COCTaB MpeaMeTHON obnactu "EcTecTBeHHO-HAy4HbIE
MPEIMETHI".

OO0miee 4MCIO 4YacoB, OTBEJICHHBIX ISl M3ydeHUs XuMuu - 68 dacos: B 10
Kiacce - 34 gaca (1 gac B Henento), B 11 kiacce - 34 gaca (1 gac B Hefiemio).

117.6. Conep:xxanmne o0yuenus B 10 kiaacce.

117.6.1. Oprannueckast XuMusl.

117.6.1.1. Teopernueckne OCHOBBI OPraHUYECKON XUMUH.

[IpeameT opraHMYecKO XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coenunenuid A.M. byTiepoBa, ee OCHOBHbIE MOJ0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYecKux BemecTB. ['omonorus, u3oMepus. XUMUYECKass CBSI3b B
OpPraHUYECKUX COCIUHEHUSX - OJUHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBnenue o kiaccupukauuy opraHuyeckux BemiecTB. HomenknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCNEpUMEHTAIBHBIE METOJABl H3Y4YEHUS BEIIECTB M MX IPEBpALICHUIL:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJICHKUE, OOYTIMBAaHUE U TOPEHHUE).

117.6.1.2. YrineBoaoposl.

AJIKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psaa. MeraH m dstaH -
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHWE, TOMOJIOTMUECKHI psAf. OTWIEH W NPONWIEH -
IpoCTeiIlne NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u wmermnOyragueHn-1,3: cTpoeHue, BaKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUNA Psii. ALUETUIIEH -
NPOCTEUIIMN TPEJICTABUTENIb AJIKWHOB: COCTaB, CTPOEHUE, (U3NYECKHe U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.



Apenbl. beH3on: cocTaB, CTpoeHHE, (PU3UYECKHME M XHMUYECKUE CBOMCTBA
(peakMu TaJOTEeHHPOBAaHWA M HUTPOBAaHHWA), IMOJIYYEHUE U IPUMEHEHUE.
TokcuyHOoCTh  apeHOB. ['eHeTHueckass CBSI3b  MEXAY  YIVIEBOJOPOJAMH,
NPUHAIEKAIIMME K Pa3IMYHBIM KJIACCAM.

[IpuponHble HWCTOYHMKHM yIIIEBOAOPOAOB. I[IpupoaHpli ra3 M NOIyTHBIE
HeTsaHbie Ta3bl. Hedth um ee mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TuUpoau3. IIpomykTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJICHHOCTH U B ObITY. KameHHBII
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEpUMEHTAIIBHBIE METOJABl H3Y4YEHUS BEIIECTB M WX IPEBpaLICHUI:
O3HaKOMJIEHHUE C 00pa3liamMu IJIacTMacc, KayuyyKoB M pe3uHsbl, kojutekiuu "Hedts"
1 "Yromns", MOAEIMPOBAaHUE MOJIEKYJ YIJIIEBOJAOPOIOB U TaJIOI€HONPOU3BOIHBIX,
IIPOBEJICHUE MPAKTUUECKONW pabOThI: OJyUEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuernsie 3anaum.

Beluucnenuss 1Mo ypaBHEHUIO XHMHUYECKOW peakiuuu (Macchl, 00beMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

117.6.1.3. Kucnopoacoaepxamuye OpraHid4eCKue COeUHCHHUS.

[IpenenbHble ONHOATOMHBIE COHPTHI. METaHOA MW 3TAHON: CTPOEHHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BomopoaHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTUICHIJIMKOIb U TNIMLEPHUH: CTPOEHHUE, (hU3HUECKUe
U XUMHYECKHE CBOWCTBAa (B3aMMOJCICTBHE CO ILIEJIOYHBIMU METalaMH,
KAueCTBEHHAs] peakUys Ha MHOTOAaTOMHBIE CHUPTHI). JlelicTBME Ha OpraHus3M
yesioBeka. [[puMeHeHne riuieprHa U STUICHTIIUKOJIS.

@DeHoJI:  CTPOECHHUE MOJIEKYJIbl, (QU3NYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl.  Popmanpaeruj, aueTaidbAeru]: CTpPOeHue, (QUu3nyeckue u
XUMUYECKHUE CBOMCTBA (pEaKIMU OKHCIICHHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIC
peakilnn), NOJy4eHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U yKCycHas
KHCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
Kjlacca  KUCJIOT, peakuus JSTepuuKanuu), IMOJy4eHHEe U IPHUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KHUCJIOThl KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

CnoxxHble 3pUpPbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
aupoB. Kupel. I'maponus xupos. [Ipumenenne >xupoB. buonormdeckass poib
YKUPOB.

VYrneBoapl: cocTaB, KiaccU(pUKaIMs yriIeBOJOB (MOHO-, TU- U TIOJIMCAXapUIbI).
['moko3a - mpocTelmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
dbuznyecKkre U XUMHYECKHE CBOMCTBA (B3aumojeiicTBue ¢ ruapokcugom meau(ll),
OKHCJIEHME aMMMauHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHOBIEHUE,
Opo’KeHHE TIIIOKO3bl), HaXOXIAEHUE B NPHUPOAE, NPUMEHEHHE, OHOJOoThYecKas
poiib. @oTocunTe3. OpyKTO3a KAaK U30MEP TITFOKO3HI.



Kpaxman u nemmosno3a Kak mpupojiHble nmojuMmepbl. CTpoeHHe Kpaxmalia u
uemono3bl.  dusznueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIM3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUs BELIECTB M UX MPEBpAILCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumojelcTBHE Kpaxmalla C HOJOM),
MIPOBEJICHHE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuernsbie 3a1aun.

Bbluucienuss 1o ypaBHEHUI0O XHMHMUYECKOW peakiuu (Macchl, o00bema,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BbeEMy, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

117.6.1.4. Azotconepkamme OpraHuyeCcKue COeTMHEHHS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUuecKue coeAuHeHus. Puzndeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuanl.

benkn kak TpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. l[lepBuyHasi,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpALlKsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BELIECTB M UX [PEBPAILICHHI:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIs OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

117.6.1.5. BbICOKOMOJEKYISIPHBIE COETMHEHUS.

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOABl CHUHTE3a BBICOKOMOJEKYJISPHBIX COEIMHEHUU -
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAUS.

OKCIEepUMEHTAIbHBIE METOAbl M3Yy4YEHHUs BEUIECTB W WX MPEBpAICHUI:
O3HAaKOMJIEHUE C o0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

117.6.1.6. MexnipeIMETHBIE CBSI3H.

Peanu3zanust MexnpeaAMETHBIX CBA3EH MTPU U3YUEHUH OpraHunYecKo Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAYYHBIM (haKT, THUIIOTE3A,
3aKOH, TEOPHs, aHAIN3, CUHTE3, Kiaccu(UKaius, NepruoIMIHOCTh, HAOII0IeHNUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: Marepus, DHEpPrusi, Macca, aToM, DJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.



buonorus: knerka, opraHm3m, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OHMOJIOTUYECKH AaKTHBHBIC BeIllecTBa (OCNKH, YIICBOIBI, JKHPHI,
(bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOMAEeMbIC, TOILIHBO,
pecypchl.

TexHoNOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBHI PAllMOHATBHOTO MUTAHUS, MOOIIIUE
CpeACTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE TIpenapaThl, MaTepHajbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

117.7. Conep:xkanue o0yuenus B 11 kiacce.

117.7.1. O0mas u HeopraHudecKask XuMus.

117.7.1.1. TeopeTnyecknue OCHOBBI XHUMUHU.

XUMHUYECKHH d7eMeHT. ATOM. Sapo aToMa, U30TOMbl. DIEKTPOHHAs 00010YKa.
DHepreTUveckrue ypoBHH, MOIYPOBHH. ATOMHBIC OpOMTAIH, S-, P-, O- 3JIIEMEHTHI.
Oco0OeHHOCTH pacIpeesieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aToOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALUS AaTOMOB.

Ilepnognueckuit 3axkoH u llepuoamueckas cucremMa XUMHUYECKHX 3JIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
xuMHA4Yeckux 3nemeHToB J[.M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TMEpUOaM.
3Ha4YeHue MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKAass CBs3b. BHABI XUMHYECKONW CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSApHAsl, UOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemecTBa MONEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PELIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT TUIA KPUCTAIIMYECKON PEIIETKHU.

[TonsiTne o nucnepcHbIX cuctemax. VICTHHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU . Howmenxknatypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakiua.  Knmaccupukanmss ~ XMMHYECKHX — peakiuil B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKOpOCTh peakIuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtnmMbie
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlarenbe.

Onektponutuueckas nucconuanus. CuibHble U cnadbie 3nekTpoiauThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCJIAsl, HEUTpabHasl, eouHas. Peakiiuu noHHOTO
oOMeHa.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



DKCHEPUMEHTAIbHbIE METOJIbl M3YYEHUs] BEUIECTB WU UX MPEBPALICHUI:
neMoHcTpanus Tabmui "Tlepuonnueckas cuctemMa XuMHUYecKux anementoB J[.U.
MenpaeneeBa", u3ydeHHe MOJEleH KPUCTAUTMUECKUX PEIICTOK, HAONIOACHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHHUE TTPAKTUYECKON paboThl "BimsiHre paznudyHbix PakTOpoB HA CKOPOCTh
XUMHYECKOUN peakiuu'.

Pacuertnsbie 3a1aun.

PacyeTtsi 1O ypaBHEHUAM  XHMHYECKHUX  pEaKIMH, B TOM  YHUCIE
TEPMOXMUMHUYECKHUE PACUEThI, PACUYEThl C HCIOJb30BAHUEM IOHATHUS ''MaccoBas
JIOJIS BemecTna'.

117.7.1.2. Paznen 2. Heopranndeckasi XuMus.

Hewmeramel. [lonoxkenne HemeraiuioB B [leproandeckoil cuCTEME XMMUYECKHUX
sanementoB J[.MI. MeHneneeBa U OCOOEHHOCTH CTPOEHHSI aTOMOB. Du3MyUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEUIIMX HEMETAJUIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprmMeHeHne BaXKHEUIIINX HEMETAIIOB U UX COCIUHECHUH.

Mertamnbl. [lonoxenne meraimioB B lleproamyeckor CUCTEME XUMHYECKHUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX O00JIOYEK
aToMoB MeTayuioB. O0mume ¢usndeckue cpoiicTBa MetaiioB. CIIaBbl METAJIOB.
DIEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaluM, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MoJlydeHHs: MeTauioB. lIpumeHeHue MeTamuioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOAbl M3Yy4YEHHUs BEUIECTB W WX MPEBpAICHUI:
M3yueHHE KOoJuleKuuu "MeTamibl U CIUlaBbl", 0Opa3lloB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OINHCAaHHE JIEMOHCTPAIUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0Y€H, KaueCTBEHHBIC PEAKIIUX HA KATHOHBI METAJLJIOB).

PacueTrHsbie 3a1aun.

Pacuerst Macchl BemecTBa wiM 0o0ObE€Ma Tra3oB IO W3BECTHOMY KOJHMYECTBY
BEI[ECTBA, Macce WM O0BEMYy OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacdeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
W3 BEIIECTB UMEET IPUMECH.

117.7.1.3. Xumus u )xu3Hb. MeKNpeIMETHBIE CBS3H.

Ponp xumum B o0Oecrie4eHUH IKOJIOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHMS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBienus 06 OOIIUX HAYUHBIX MPUHIUMIIAX MPOMBIILICHHOTO MOJy4YeHUS
Ba)KHEHIIINX BEIIECTB.



YenoBek B MHUpE BEUIECTB M MAaTEpUaAOB: BaXKHEHIIME CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepUaibl, Kpackd, CTEKJIO, KepamHKa,
MaTepuasbl JIsl 3JIEKTPOHUKH, HAaHOMATEpUasbl, OPraHMYECKHEe M MHHEpaTbHbIC
ya0OpeHus.

XuUMHS W 30pOBBE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B MOBCEIHEBHOW JKU3HMU.

Peanu3zanus MeXnpeaMETHBIX CBsI3eH MTPU U3yUYEHUHU OOLIeN U HEOPraHUYEeCKOU
xuMul B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCIOJb30BaHWE Kak OOLIMX
€CTECTBEHHO-HAYYHbIX MOHATUM, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMU IS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Iue ecTecCTBEHHO-HAy4YHbIE MMOHSATHS: Hay4dHbId (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHE.

®dwuszuka: Matepus, SHEPTus, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U CTUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorusa: kinerka, OpraHu3M, OJKocucTeMma, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepalibl, TOpHBIE MOPOAbI, MOJE3HBIE HCKOIAEMBbIE, TOILIUBO,
pecypcehl.

TexHonorus: XUMHUYECKas MPOMBIIICHHOCTh, METAJUTYprusi, MpPOU3BOACTBO
CTPOUTENBHBIX MAaTEepUaAJIOB, CEJIBCKOXO3AWCTBEHHOE IPOU3BOJICTBO, NUIIEBas
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IpernapaToB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTE€pHaJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

117.8. Ilnanupyemblie pe3yJbTATbI OCBOCHHMSI NMPOrPpaMMbl MO0 XMMHUHU HA
YPOBHE CpeHero 001ero oopa3oBaHus.

117.8.1. ®¥I'OC COO ycraHaBiauBaeT TPeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4arolmuMHUCs TporpaMM CpeaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNnpeIMETHBIM M MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPaMM CPEIHET0 OOIIero
00pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

117.8.2. B cOOTBETCTBUU C CUCTEMHO-IEATEIbHOCTHBIM MOJIXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUSI mpenmeTra "Xumus'" Ha YpOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HaHWE OOYyYaIONUMUCA POCCUHUCKOW TPakITaHCKOW UIACHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJU4Yue MOTUBAIIMU K O0yUCHHIO;

LeJICHANpPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMILIMI 0a30BOM HAYKU XUMUMU;
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TFOTOBHOCTh W CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEHU
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIMYyue MPaBOCO3HAHUS KOJOTHYECKOW KYJIbTYphl U CIHOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HCHHBIC TJIAHBI.

117.8.3. JInuHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa "Xumus'" T0CTUTAIOTCS
B E€IUHCTBE Y4Ye€OHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaJaMUd POCCHUHCKOrO TPaKJAHCKOrO OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMH U  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoOIeccam
CaMOIMO3HAaHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
o0y4Jarommxcs.

117.8.4. JIuuyHOCTHBIE pE3yIbTAThl OCBOCHUS IpeaMeTa "XuMus' OTpa)karoT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTH
0OyyYarommxcsl MO peaanu3alui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxxaaHCKOTO BOCITUTAHMUS:

OCO3HaHMsI OOYYaIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX NpaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COIMAIbHBIX HOPMAaX U MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIbHOCTH MPU CO3JaHUU yUeOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATEIbHBIX 3a/a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYEOHOU ACSITEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSI:

IICHHOCTHOTO OTHOILIECHHS K HMCTOPUUYECKOMY U HAy4dHOMY HacJeAUIOo
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTHYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh Pe3yjbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEAYIOLIEM aHAIN3E
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE ¢ XUMUYECKUMU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHUE W TOCTYNKU CBOMX TOBapHUIIEH C
MO3UIIMH HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA 3THUX
MOCTYTIKOB;

4) popmMupoBaHUs KyJIbTYPhI 30POBB:



NOHMMaHUsl ILEHHOCTEH 310poBOro u Oe3omacHoro oOpa3a  JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IEHNsT TPaBWJI OE30MaCHOTO OOpaIlieHuss C BEIIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHUMAHUS LEHHOCTUM IMpaBWi HMHAMBUAYAJBHOTO UM  KOJUIEKTUBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUsl MOCJEICTBUN M HENPUATHS BPEIHBIX NPUBBIUEK (YNOTpeOseHUs
aJIKOTr0JIs, HAPKOTHKOB, KYPEHHUS);

5) Tpy1OBOTO BOCIIUTAHUS:

KOMMYHUKATHUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIe10BATEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BHUIaX
NEATEIbHOCTH;

YCTAHOBKH Ha aKTHUBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a]a4 COLUAIbHON
HaIIpaBJIEHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YUYEHHIO NpodeccHil pa3inuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXKEHUS K TPYyAY, JIOASIM TpyAa U pe3yjbTaTaM TPyJOBOU I€ATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpDY  HMHIMBHAYaJIbHOM  TpPAaEKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 5KOJIOTUYECKOTO BOCITUTAHMS:

HKOJIOTMYECKU LEJIecCO00pa3HOTr0 OTHOIIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMaHUsl TJI00AJBHOTO XapakTepa »SKOJOTMYECKHX HpoOJsieM, BIHSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJibl;

OCO3HaHUSI HEOOXOJUMOCTH HCIIONb30BaHUSA JOCTUKEHUNA XUMUM ISl PELICHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOONOIB30BAHMS;

AKTUBHOI'O HEMPUATHS AECHCTBUM, IPUHOCAILNX BPEN OKPYKAIOLEH IPUPOIHON
cpelie, YMEHHs MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALLATH UX;

HaJU4Msl Pa3BUTOrO SKOJOTUYECKOTO MBILUICHUS, SKOJOTUYECKON KYJbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
OPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSTH HICOJOTHUU
xemodoouu;

7) LIEHHOCTH HAYYHOI'O MO3HAHUS:

cOpPMUPOBAHHOE  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeU(PUKH XUMUM Kak HayKd, OCO3HAaHUs €€ pOoJih B
(GbOopMHpPOBaHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYKalOUIEM MUpE Kak O €IMHCTBE MPUPOJblI U YEJOBEKA, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuu MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;



yOEXKJIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU ISl COBPEMEHHOMN LIUBUIIU3AIUU:
B €€ TYMaHUCTHYECKON HAMpPaBICHHOCTH W BaXKHOM POJIM B CO3aHUM HOBOW 0a3bl
MaTepUaIbHOU KyJIbTYPBI, PEIICHUH TTI00ATbHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHUS
YEJIO0BEYECTBA - CBIPBEBOM, DJHEPreTUYECKOW, IHIIEBOM M SKOJOTMYECKOU
0€30MacHOCTH, B pa3BUTUU MEIULIMHBI, 0OECIIEYEHUHN YCIOBUM YCIENIHOTO TpyAa
U DKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOTO YJIeHa 0OIECTRa;

€CTECTBEHHO-HAYYHOM  TIPAMOTHOCTH: TOHHMAHHS  CYIIHOCTH  METOJOB
MO3HAHHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUSA IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON 1€ATEIbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HEMPEpPBIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTAM TpyJa B Pa3IMUHbIX chepax MmpodeccuoHanbHOU
NEeSATEIbHOCTH.

117.8.5. MeranpenmeTHble pe3ysbTaThl OCBOCHHUS y4e€OHOrO IpeaMeTa
"Xumus" Ha ypoBHE CpeaHero oOmiero 00pa3oBaHus BKIIOYALOT:

3HAYHNMBbIE JUISI (dbopMupoBaHus MHUPOBO33pEHUS o0yuarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYyTHUe);

YHUBEpCalbHble y4eOHblE AeMCcTBUS (TO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,
PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;

CIIOCOOHOCTh OOYYarOIIMXCSl UCIOJIb30BaTh OCBOCHHBIE MEKIUCUUILIIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

117.8.6. MeranpenMeTHbIe pe3yJIbTaThl OTPaXKAIOT OBJIaJICHUE
YHUBEPCAJbHBIMA ~ y4YE€OHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKAaTUBHBIMH U
PETyJISTUBHBIMU JIEHCTBUSAMU.

117.8.6.1. OBnaageHwe yHUBEPCAIbHBIMH YYEOHBIMU TO3HABATEIHLHBIMU
JIEVCTBUSIMU:

1) 6a30BBIC JIOTHYECKHUE TCUCTBUS:

CaMOCTOSTENbHO (OPMYIHPOBATH M AKTYAJTM3UPOBATH IPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

OMpeneNnsaTh UEeNH JeATeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;



UCIOJb30BaTh IPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTaHaBJIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH TSI KITaCCU(DUKAIIMU BEIECTB M XUMUYECKIX
peaKkuuu;

YCTAaHABIMBATh  MPUYMHHO-CIEACTBEHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYKACHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

OPUMEHATh B IPOLIECCE TO3HAHUS, WUCIOJIb3YEMblE B XMMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA30BBIBATh MOJIEIbHBIE MIPEICTABICHUS - XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakuuu - NpH PEHICHUH YYEOHBIX I[O3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a30BBIC HUCCIIEIOBATEILCKIE ICUCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOrO TMO3HAHUS BEIIECTB M XHMHYECKHX
peaKkuu;

(opMyIMpOBaTh LIETU U 33]]a41 UCCIIEI0BAaHUS, UCIIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO ~ C(OPMYJIMPOBAHHBIE BONPOCHI B KauecTBE MHCTPYMEHTa
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/JeTh HABBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAaHUS U NPOBEACHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh  OMNbIT YYEHHYECKOW  HCCIEIOBATENbCKOM M IPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ unpopmariueii:

OPUEHTHPOBATbCS B  Pa3jIMYHbIX HCTOYHUKAX HWHGpopMauuu (HaAy4yHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OOPMALMIO PA3IUYHBIX BHJIOB U (HOpM
IpeICTaBICHHUS, KPUTUYECKU OLICHUBATh ee JOCTOBEPHOCTh "
HEIPOTUBOPEYHBOCTB;

(GbopMyIMpOBaTH 3amPOCHl U NPUMEHSATh Pa3jIMYHbIE METO/Abl MPHU TOHUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHbIX 3ajad
OTPEETICHHOIO TUIIA;

npuoOpeTaTb OMNbIT HCMOJIb30BaHUSA HMHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTUMAlbHYIO  (OpMy  MPEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU PabOTEe C XUMUUYECKOU
uHbOpMaIuell: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHUECKHE)
3HaKH U CUMBOJIBI, POpMyJIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPEOOpa3OBbIBATh  3HAKOBO-CHUMBOJIMUECKHE  CpEACTBA
HaIJISTHOCTH.

117.8.6.2. OBnageHne yHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JI€HCTBUSIMU:

3aJ1aBaTh BONPOCH! IO CYILECTBY OOCYXJAaeMOH TEMbI B XOJ€ AUallora W/Win
JUCKYCCUM,  BBICKa3blBaTb  HJ€H, (OPMYyJIHpPOBAThb CBOU  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS MPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3CHTAMEN pe3yJbTaTOB II03HABATEIBHOW JAESATENBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3alry y4eOHOro npoekTa u (hopMyJaupoBaTh BbIBOIbI
[0 Pe3yJbTaTaM IPOBEACHHBIX HCCIEAOBAHUM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

117.8.6.3. OBnageHrne yHUBEPCAIBHBIMHU PETYIATUBHBIMU JACHUCTBUASIMMU:

CaMOCTOSATENIbHO IJJAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABaTEIbHYIO
NesATEIbHOCTb, ONpeNeNsis €€ LEeId M 3aJauyd, KOHTPOJIHUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX PEIICHUS C YYETOM IIOJyYEHHUS HOBBIX 3HAaHUH O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOaHaJIA3a U
CaMOOILICHKH.

117.8.7. IlpenMeTrHble pe3yJibTaTbl OCBOCHHSI MPOrPaMMbl CPEIHETO OOLIEro
oOpa3oBaHUs MO XMMHUHM Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI Ha OOECIIEUYECHHE
PEUMYILIECTBEHHO O001Ie00pa30BaTeIbHON W OOIIEKYJBTYPHOM MOATOTOBKH
oOyuaronuxcs. OHHM BKJIIOYAIOT cheuupuUecKkue s y4eOHOro mnpeamera
"Xumus" HaydyHble 3HAHUS, YMEHHMS M CHOCOOBI JEHCTBUU MO OCBOEHHIO,
VMHTEpHpPETaluyd U NPpeoOpa30BAHUIO 3HAHWUW, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOTO 3HaHWSA W NPHUMEHEHUIO 3HAHUW B PA3IMYHbIX YYEOHBIX U PEATbHBIX
KU3HEHHBIX CHUTyalMsX, CBS3aHHBIX C XUMHEW. B mporpamme mno xumun
IIPEIMETHBIE PE3YJIBTATHI IIPEICTABIEHBI 10 TOJAM U3YYECHHUS.

117.8.8. K koniy oOydenust B 10 kiacce mpeIMeTHbIE Pe3yJIbTaThl OCBOCHUS
Kypca "Opranundeckast Xumus' oTpakaroT:

c(hOPMHUPOBAHHOCTh  NPEJACTABICHUNA O  XHMHYECKOH  COCTaBIIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHW B TIO3HAHWUU SBJICHHUU
npupoAsl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pelIeHUs] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOHOMN
cpexne;

BJIaICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:



OCHOBOIIOJIATAIOIIME TOHATHS (XMMUYECKUH DSJIEMEHT, aToM, SJEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BepHyTas M COKpalleHHas), MOJb, MOJISIpHas
Macca, MOJIApHBIA OO0BEM, YIJICPOAHBIM CKeneT, (yHKUMOHAIbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS);

TEOPUU U 3aKOHBI (TEOpHsl CTPOCHMS opraHnuyeckux BeuiecTB A.M. bytiepoga,
3aKOH COXPAHEHMS MAacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUH A3bIK XUMUU;

MHUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIINE B OCHOBE NOHUMAHUSI MPUYUHHOCTUA U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€30MaCHOM HCIOJIb30BAHUU BAKHEUIIUX OPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEIIOBEKA;

c()OPMUPOBAHHOCTh YMEHHI BBIABISATh XapaKTE€pPHbIE MPU3HAKU TOHATHIA,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c()OPMHUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEpPHYTOH, COKpAalllEHHON)
GbopMyn OpraHMYEeCKMX BELIECTB W YPABHEHUHM XUMHUYECKUX PEAKLUH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB Ul WIUIIOCTPALUHA HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH NPUHAJUIEKHOCTh H3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACICHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKalline
COCJIMHEHHUsI, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIIEH, MPOMWIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0KO034,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENENSATh BHUAbl XHUMHYECKOM CBSI3U B
OpPraHUYECKUX COCAUHEHUSX (OAUHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemiecTB A.M. byTiepoBa 1151 00bICHEHHs] 3aBUCIMOCTU CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHUE, (DU3HUECKUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX NPEACTABUTENICH Pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BeIeCTB (METaH, 3TaH, STUJICH, NMPOIMWJIEH, aleTH/IeH, OyTaJaueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, ATUJIEHIJIMKOIb, TIUIEPHUH,
deHoun, areTanbIeruil, MypaBbUHAs M YKCyCHash KHUCJOTHI, TJIIOKO3a, Kpaxmal,
LEJUII0JI03a, AMUHOYKCYCHAsi KHCIIOTa), WJUTIOCTPUPOBATH TE€HETUYECKYIO CBSI3b
MEXIYy HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKHUX pEaKUHid C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;



Cc()OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOIOPOAHOIO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX TMEPepadOTKH H
NPaKTUYECKOE MPUMEHEHUE NPOAYKTOB IepepadbOTKH;

cOpPMUPOBAHHOCTh YMEHHUW TMPOBOJIUTH BBIYMCICHUS [0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00beMy, KOJIUYECTBY OIHOTO M3 HMCXOJHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(OpPMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJAX
HAay4YHOI'O II03HAHMS, WCHOJB3YEMBIX B XMMHMHM IIPH HM3YyYCHHH BEIIECTB U
XMUMHMUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHNE, SKCIIEPUMEHT, MOJECIUPOBAHHUE),
UCIIOJIB30BaTh CUCTEMHBIE XHWMHWYECKHE 3HAHUA Ui IPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalHUsAX, CBS3aHHBIX C BEIIECTBAMM M HUX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MpaBWiia MOJb30BAHUS XUMHUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYAOBaHMEM, a TaKXe€ IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh yYMEHUN IUIAHUPOBATb M  BBINOIHATH XHUMHYECKUUI
HKCIIEPUMEHT (IIPEBPAILEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUHU, ITOTYUYEHUE
TWJIIEHA M M3YyYEHHE €ro CBOICTB, KAayeCTBEHHbIE pPEAKUWU OPraHUuYeCKHX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, L[BETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBMM C NpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOpHBIM O0OpPYAOBAHHEM, MPEACTABIATh pPE3YJIbTaThl
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH ypPaBHEHUN COOTBETCTBYIOIIMX
peaxkuuii 1 GOpMyIMPOBATH BBIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB,;

cOPMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia 3KOJIOTUYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIECHHBIX OPraHUYECKUX
BEIIECTB, NOHMMAas cmbicn mnokazarens [IJAK (mpenensHo  momycTumon
KOHIIEHTpAllMu), TOSICHATh HA  IMpuUMepax CHocoObl  yMEHBIICHHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

s OOYyYaroIIMUXCSl C OrPAaHUYECHHBIMH BO3MOYKHOCTSMHU 3JI0POBBS: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

IUI CIENBIX U CIa0OBUAALIMX O0YYAIOUIUXCS: YMEHHE HCII0Ib30BaTh peabehHO
TOYEUHYI0 cucteMy o0o3HaueHul JI. bpaiins ang 3anucu Xxumuueckux Gpopmyi.

117.8.9. K koniy oOyuenust B 11 kiacce nmpeIMeTHbIE pe3yJbTaThl OCBOCHUS
kypca "OOuias 1 Heopraumdeckass XuMus" OTpakaroT:

chOPMHUPOBAHHOCTh  MPEACTABICHUA O  XHMHUYECKOM  COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUU SBJICHHUU
npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€



(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1ad
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIaJICHHE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

OCHOBOTIOJIAraloNIue MOHATHS (XUMHYCCKHIA 3JICMEHT, aToM, W30Tol, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHas, MOHHAsI, METAJTUYECKasl, BOJOPOAHAS ), KPUCTAITMYECKAsl PEIIeTKa,
TUAMBl XUMHUYECKUX  PEAKUHM, pPacTBOp, DJIEKTPOJIUTBL, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOMN peakinu, XUMUYECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHS DIEKTPOJIUTUYECKON NUCCOLMALINU, TIEPUOTUIECKUN
3akoH JI.1. MeHneneeBa, 3aKOH COXPaHEHHSI MACChI BEILIECTB, 3aKOH COXPAaHEHUS U
MpEBpaIllEHUs] DHEPrud TMPU XUMHUUYECKUX  pEaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHMMAHUS  NPUYUHHOCTA M CUCTEMHOCTH  XUMHYECKMX  SIBJICHUH,
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUU U 0€30MacHOM
MCIIOJb30BaHUN BAKHEUIIMX HEOPTAHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
JEATEeIIbHOCTH YeJIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHHUH BBISIBIIATh XapaKTEpPHbIE MPU3HAKU TOHSTHU,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, ramieHas
U3BECTh, HETAIIICHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OMpPEACNATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAUTMYECKON pEeIIeTKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
WOHHAs, METAJJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTH YMEHHUI YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEAEIEHHOMY KIacCy/TpyIie
COEIMHEHUN (TPOCThIE BELIECTBA - METAJUIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICH TIeproandeckoro 3akona J[.1.
MenpeneeBa U I€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaATh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUUYECKUX 3JIeMEeHTOB 1 - 4 mepuonoB [leprogndyeckoid cCUCTEMbl XMMUYECKUX
anemeHToB JI.M. MeHneneeBa, WCHoNb3ys MOHATUSA "s-, P-, O-3J€KTpOHHBIC
opOutanu", "IHEepreTuuecKue ypoBHH'", OOBACHATH 3aKOHOMEPHOCTH W3MEHEHMS



CBOMCTB XMMHUYECKHX AJIEMEHTOB M MX COECIUHEHHM [0 NEpUoAaM U Ipynmnam
[Ieproanueckoii cucremMbl XumMuieckux 31ueMeHToB [[.1. Menneneena;

chOpMHPOBAHHOCT,  yMEHUH  XapaKTepu3oBaTh  (ONMUCHIBATH)  oOmIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEaKIUu IO
Pa3IMYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrolliydx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
peakluy, y4acTHIO KaTajln3aTopa);

c(OPMUPOBAHHOCTb YMEHMM COCTaBIATh YPABHEHMsI pPEAKLUM pa3iMuHBIX
THUIIOB, TIOJIHBIE U COKPAILEHHBIE YPABHEHMSI PEAKIIMI HOHHOTO OOMEHA, YUUTHIBAs
yCIIOBUS, IPU KOTOPBIX 3TU PEaKLMU UAYT A0 KOHIA;

c()OPMUPOBAHHOCTh ~YMEHMH MPOBOAMTH  PEAKIMH, MNOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

c()OPMUPOBAHHOCTh ~ YMEHUW  paCKpbIBaThb  CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peakuuu OT pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEIEHUS XUMHUECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiictBus (npuHuun Jle Illarense);

COPMUPOBAHHOCTh YMEHHM  XapakTepu30BaTh XUMHUYECKHE IPOLECCHI,
JeKalllie B OCHOBE IPOMBIIIJIEHHOTO MOJY4YEHHUsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNH 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C UCIOJIb30BAaHUEM
NOHATHUS ''MaccoBasi J10Jid BElIeCTBa B pacTBOpe', 0ObEMHBIX OTHOIIEHWI Ta30B
IPU XUMHYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 00BbEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAAaTh MpaBHJia MOJIb30BAHUS XUMHUYECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

cOPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U  BBINOJHATH XUMHUYECKHUN
DKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENIeHHe Cpelbl PACTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOPa, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
teMam "Meramibl" u "Hemeramisl") B COOTBETCTBUMM C MpaBUJIaMU TEXHUKHU
0e30MacHOCTH MIPU OOpAIlEHUH C BEUIECTBAMU U JJAOOPAaTOPHBIM 000pPYIOBaHUEM,



IOpPEICTaBISITh pPE3ybTaTbl XUMHUYECKOI'O 3KCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX PEAKIUI W (OPMYyIMPOBATH BBIBOJALI Ha OCHOBE
ITHX PE3yJIbTaTOB;

cOPMUPOBAHHOCTh yYMEHHA KPUTHUECKH aHAJIM3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U IpyTux);

c(hOpPMHPOBAHHOCTL  yMEHUU coOmo1aTh MpaBWJia  HKOJOTHYECKHU
1EeJIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HAaBaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI OIIPEICIICHHBIX BEILECTB, TOHUMAsI
cmbicn mokazarens [1/IK, moscHATe Ha mnpumMepax cnocoObl yMEHBIIEHUS U
IPEIOTBPALICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPIaHNU3M UYEJIOBEKa,

U1 OOYy4YaroIIMXCsl C OrPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3JI0pPOBbS: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUTS CTIETBIX M CIIA0OBHUAAIIMX OO0YYAIOIINXCS: YMEHHE HCIIOIb30BaTh peabeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XumMudeckux (Gpopmyi.

TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

Ne | HaumenoBanwue pasnena (TeMbl) Konnuec LeneBnie OPHUEHTHUPBI
TBO pe3ysNbTaTOB  BOCHUTAHHS  Ha
9YacoB | YpOBHE  HAyaJlbHOTO  0OmIEero
o00pa3zoBaHUs (mporpamma
Bocriutanuss MBOY «COII  Ne
50»)
1 Paznen 1. Teopernueckue OCHOBBI I'paxknanckoe BocuTaHue
OpraHU4ecKoil XUuMHUU 3 [TaTpuoTnyeckoe BOCIIUTaHUE
L{eHHOCTH HAYYHOTO 3HAHHS
2 Pa3nen 2. Yrnesogopoisl 13 I'paxxnanckoe BocIUTaHUE
[TaTproTryeckoe BOCIIUTaHHE
LIeHHOCTH HAyYHOT'O 3HAHMS
3 Paznen 3. Kucnopoaconepsxamue 13 ['paxkmaHckoe BOCIIMTaHUE
OpraHU4ecKHUe COeAMHEHUS [TaTpuoTnyeckoe BOCIIUTaHUE
L{leHHOCTH HAYYHOTO 3HAHHS
Paznen 4. AzoTconepxariue 3 ['paxxnanckoe BocuTanue
OpraHUYeCcKHUe COeAMHEHUS [TaTpuoTnyeckoe BOCIIUTaHUE

HGHHOCTI/I HAay4YHOT'O 3HaHHA

Paznen 5. BbICOKOMOJIEKYIIIpHbIE 2 I'paxxmanckoe BocnuTanue
COEIMHEHUS [TarpuoTrueckoe BoCIUTaHHE

HeHHOCTI/I HAay4YHOTI'O 3HaHHA

OBLIEE KOJIMYECTBO YACOB IIO 34 I'paxxnanckoe BocnuTanue
YYEGHOMY IUVIAHY ITaTproTrueckoe BOCIIUTAHKE

HeHHOCTI/I HAay4YHOTI'O 3HaHHA




TEMATHUYECKOE IINTAHMPOBAHHUE 11 KITACC

Ne | HaumeHnoBanwue paszena (TeMbl) Konnuec LleneBnie OPHUEHTHUPBI
TBO pe3yIbTaTOB BOCITMTaHUS Ha
JacoB YpPOBHE Ha4YaJIbLHOTO o01ero
o0pa3oBaHUs (mporpamma
Bocnutanust MBOY «COIII Ne
50»)
1 Paznen 1. TeopeTnueckue OCHOBBI XUMUU I'paxxnanckoe BocnuTanue
13 ITaTproTryeckoe BOCIIUTaHKE
[leHHOCTH Hay4YHOTO 3HAHUS
2 Paznen 2. Heopranuueckas Xumust I'paxxnanckoe BocnuTanue
17 ITaTpnoTryeckoe BOCIIUTaHKE
I{eHHOCTH Hay4YHOTO 3HAHUSI
3 Pa3nen 3. Xumus u xu3Hb I'paxxmanckoe BoCIUTaHUE
4 ITaTpnoTryeckoe BOCIIUTaHKE
[leHHOCTH HAy4YHOIO 3HAHUS
OBIIEE KOJIMYECTBO YACOB IIO 2

YYEBHOMY IUVIAHY




