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IosicHuTenbHASA 3anKCKA.

[Iporpamma mo XMMUU Ha ypOBHE CpelHero obuiero oopa3zoBaHus pazpaboTaHa Ha
ocHoBe DenepanpHOro 3akoHa oT 29.12.2012r. Ne273-d3 «O06 ob6pazoBannu B Poccuiickoii
®enepanun», TpeboBaHuil K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOU
OporpaMMbl  CpelHEro oOmero oOpa3oBaHMs, TNpeacTaBieHHBIX B denepaibHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE CPETHEro o0IIero oOpa3zoBaHus, ¢ yU4ETOM
«KoHuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «XHUMHS» B 00pa30BaTEIbHBIX
opranmzanusix Poccuiickoit Denepanuu, peaausyomuX OCHOBHbIE 00Ie00pa3oBaTeIbHbIC
IPOrpaMMbD» U OCHOBHBIX MOJIOXKEHUH (efepaabHOM MporpaMMbl BOCITUTAHUS.

OcHOBY MOJXOZOB K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K ONPEACNICHUI0 OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHUSA W Pa3BUTHS OO0yYarolUXcs CpeAcTBaMH Y4eOHOTO
npeaMera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIIETITYyaJlbHbIE
nonoxkernuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJeH, COAepkKaHUs, PE3yIbTaTOB
o0yueHus U TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

B cootBeTcTBUM € JaHHBIMHM MOJOKEHUSMH MporpaMma Mo XumuHu (0a30BbIi
YpOBEHB) Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUs:

yCTaHABIIMBAEeT  O0s3aTebHOEC  (MHBApUAHTHOE)  MPEIMETHOE  COJEepKaHue,
ONpe/eNsieT KOJUYECTBEHHbIE M KAaUECTBEHHBIE €r0 XapaKTEPUCTHKU Ha KaKJIOM JTarie
U3Y4YeHMs] TpeaMeTa, MpeayCMAaTpUBaeT MPHUHIMUIBI CTPYKTYPUPOBAaHUSA COAEpKaHUS
U pacripe/ieNieHus ero Mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

na€T NPUMEpPHOE paclpesiesieHne y4deOHBIX YacoB IO TEMATUYECKUM pasjeiiam,
PEKOMEHAYET TNPUMEPHYIO TOCIEAOBATEILHOCTh M3yUEHHUs OTAEIBHBIX TEM Kypca
C y4€TOM MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pacTHBIX 0cobeHHocTel oOydaromuxcs 10—11 kaccos;

naéT METOAMYECKYI0 MHTEpHpEeTalrio Lejed H3yuyeHus NpeiMeTa Ha YPOBHE
COBPEMEHHBIX IMPUOPUTETOB B CUCTEME CpeHEro obiiero oOpa3zoBaHuUs, COAEpPKATEIbHON
XapaKTEePUCTUKN TUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHMsS OCHOBHOH 00pa3oBaTenbHOU
mporpaMMbl  cpelHero  obOmiero  oOpa3oBaHUst  (JIMUHOCTHBIX,  METaNpPEIMETHBIX,
NpEeIMETHbIX), OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbLHOM JESITENBHOCTH Y4YEHUKA
II0 OCBOEHMIO cojepkaHMs mnpeamera. [lo BceM Ha3BaHHBIM IO3ULUAM B IpOrpamMme
M0 XUMHH COOJII0JIeHa MPEEMCTBEHHOCTh ¢ (peiepanbHOi paboueit mporpaMMoil OCHOBHOTO
oOuiero obOpaszoBanuss nmo xumMuu (st 8—9 kmaccoB oOpa3oBaTENbHBIX OpraHU3ALNM,
0a30BbIl YPOBEHB)

Xumuaeckoe 00pazoBaHUE, MOTy4YaeMOE BBIITYCKHUKAMU CPEAHEN IIKOJIBI, SBISIETCS
HEOThEMJIEMOM YacThl0 HX 00pa3oBaHHOCTU. OHO CHYXKUT 3aBEpIIAIOIIMM 3TAOM
peanu3anuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHUYECKOTro oOpa30BaHMA. OTH IEHHOCTH KacaloTci MO3HAHUSA
3aKOHOB MPUPOJBI, POPMHUPOBAHKS MUPOBO33PEHUS M OOIIEH KyJIbTYPHI YEIOBEKa, a TAKKE
HKOJIOTMYECKH OOOCHOBAHHOTO OTHONICHMSI K CBOEMY 3JI0pOBbIO M TPUPOIHOHN cpeje.
Peanuzyercst xumudeckoe o0Opa3oBaHHE O0OyYaroUIMXCSd Ha YpPOBHE CpeIHEro oOLIero
o0pa3oBaHusl cpeACcTBaMU Yy4eOHOro mnpeaMera «XuMHUs», COJEpKaHHE M TMOCTPOEHHUE
KOTOpPOTO OIpe/esieHbl B MpOorpaMMe MO XMMHUHU C YYETOM CHEUM(PUKUA HAYKU XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOJBI U B MaTepUaTbHOM KM3HU OOILECTBA, a TaKkKe C YUETOM
o0mMX 1eled M HNPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBbI
cpenHero obmero oOpazoBanus B Poccuiickoiri ®enepauuu. Tax, Hampumep, pu
dbopMUpOBaHUM cOAEpXKaHUS TpeaMeTa «XHUMHUS» YUYTEHbl CIEIyIOUIe TOJO0XKEHUs
o crieurduke U 3HAYEHUH HAYKU XUMHH.



XHUMHS KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MIpaeT oco0yl poib
B COBPEMEHHOH ULMBHWIM3AllMM, B CO3/IaHWM HOBOM 0a3bl MaTepuaIbHOU KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (OPMHUPOBAHHE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS,
B CO3/JaHHE 1IEJIOCTHOTO MPEACTABIECHUS 00 OKpYKalOIIeM MUPE KaK O €IMHCTBE MPUPOIbI U
YeJioBeKa, KOTOpoe GOpMUPYETCS B XUMUU Ha OCHOBE NIOHUMAHUS BEIIECTBEHHOI'O COCTaBa
OKPY>KAIOIIEr0  MHpa, OCO3HAaHWA  B3aUMOCBS3U  MEXAY CTPOCHHEM  BEILECTB,
UX CBOMCTBAMHU U BO3MOXHBIMU O0JIACTSIMU IPUMEHEHHS.

TecHo B3auMOAEWCTBYS C JAPYTMMU €CTECTBEHHBIMM HAayKaMH, XUMUS cTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOU KYJIBTYPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPyJa U
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XHMMHsI Kak HayKa CO3MJaTeNbHas,
KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHa Ha pelIeHUEe IJIOOATBbHBIX MpodieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, DJHEPrETUUYECKON, MHUIIEBOM,
HKOJIOTHUECKON Oe30MacHOCTH U OXPaHbI 3JI0POBBSI.

B cootBeTrcTBHM ¢ OOUIMMU LIENISIMU U MPUHLUIIAMU CPEIHEr0 O0LIero o0pa3oBaHus
coagepkanue mnpeamera «Xumus» (10-11 xkmaccel, 0a30BBII  ypOBEHb H3YUEHHS)
OpUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOJATOTOBKY OOYYaroIIuXcs,
HEOOXOMMYI0O UM i BbIPAOOTKM MHUPOBO33PEHUECKHX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUYEHHUS B JKU3Hb COLMYMa, MPOAOKEHHS OOpa30BaHMSI B PA3IMYHBIX O0JIACTAX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisronmMu npeaMera «XuMEs» SBISIOTCS 6a30Bble Kypchl — «OpraHudeckas
xumus» U «OO0Iass U1 HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUS
KOTOPBIX SABJISIIOTCS OCHOBBI 0a3oBoit HayKH: cucreMa 3HaHUHI
M0 HEOPTraHWYECKOW XMMHUHU (C BKIIOYEHHEM 3HAHWUN U3 OOIed XUMHHM) U OPraHHMYeCKOn
xumuu. opMHUpOBaHUE JAHHOM CHCTEMBbl 3HAHUN NPU U3YYEHUH MpeaMeTra oOecrnednBaeT
BO3MOXXHOCTh PAaCCMOTPEHHSI BCEr0 MHOrooOpa3us BEIeCTB Ha OCHOBE OOIIMX MOHSTHM,
3aKOHOB U TEOPUU XUMHH.

Ctpyktypa comepkanus KypcoB — «Opranmdyeckas xumus» u - «OOmas
U HeopraHuveckas XuMus» chopMHpoBaHa B IPOrpaMMe MO0 XMMUU Ha OCHOBE CUCTEMHOTO
MoAX0Ja K M3YyUYEHUIO YU4eOHOro Marepuana u 00yCIOBJI€HA UCTOPUUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha OIpPEEIIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHn4ecKOi XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIAaCCHYECKOU
TEOpUU CTPOCHUS OPraHMYECKHX COEJIMHEHMH, a TaKKe Ha YpPOBHE CTEPEOXMMHMUYECKHX
U 3JIEKTPOHHBIX NPEJCTaBICHUN O cTpoeHuu BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOAOPOJIOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenlvHeHUH. B Kypce oOpraHuyeckoil XHUMHH TMOIYy4arOT pa3BUTHE CHOPMUPOBAHHbBIE
HAa ypOBHE OCHOBHOro oOuiero oOpa3oBaHHsS TEepBOHAYAIbHbIE IPEACTABICHUS
0 XMMHUYECKOH CBA3M, KiIacCH()UKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX CTPOCHMSI, O XUMUUYECKON pPEaKIUH.

[Tox HOBBIM YIJIOM 3peHus B MpeaAMeTe « XUMUs» 0a30BOr0 YPOBHS paccMaTpUBAETCs
M3YYCHHbIH Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHHsA TEOPETHUYECKUH MaTrepual u
¢dakTomornueckue CBEIACHHUA O BELISCTBAX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHuyecKas XUMUs 00y4arolMMCsl MPEA0CTABIAECTCS BO3MOKHOCTD
OCO3HATh 3HAUYECHHE MEPUOAMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTMYECKUX
NO3UIHNA, TIIyOXKE MOHATh MCTOPUYECKOE H3MEHEHHEe (QYHKIMA 53TOr0 3akoHa — OT
o0o0maromeit 10 0OBSICHAIONMEH 1 MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUMK O BaXKHEHMIIMX BEIIECTBAaX, HMX COCTaBe, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHMHM, a TaKKe O XHUMHYECKUX PEaKUUsiX, HUX CYIHOCTH
U 3aKOHOMEpHOCTSX MNpOTEKaHus aonoiHsercs B Kypcax 10 m 11 kmaccoB snemeHTamu
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COJIEP>)KAHMSI, UMEIOLUIUMHU KYJbTYpOJIOIMUYECKHI W NPUKIATHOW XapakTep. OTH 3HAHUSA
CHOCOOCTBYIOT TOHMMAHMIO B3aMMOCBSI3M XUMHHM C JAPYTMMH HAayKaMH, PacKphIBAlOT
e€ poJib B TO3HABATEIIBHOM W NPAKTHUYECKOW EATEIHHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIMTAHHUIO YBa)XEHMsSI K IIpPOLIECCY TBOpYECTBA B OOJACTH TEOPUM M NPAKTHYECKHX
OPWIOKEHUH XHMMHHM, TIOMOTAlOT BBIYCKHUKY OpPUEHTHUPOBAaThCA B  OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOieMax, CBA3aHHBIX C XHMHEU, KPUTUUYECKU OCMBICIUBATH
MH(OPMALIMIO W NPUMEHATh €€ NJIs MOIMOJHEHHs 3HAHUM, pEelIeHHs] MHTEJUIEKTYaJbHBIX
U SKCIIEpUMEHTAIbHBIX HCCIEIOBATEIbCKUX 3aady. B wmenoMm coaepkaHue ydeOHOTO
npenMera «XUMHS» JTaHHOTO YPOBHS U3YYEHHs OpPUEHTHPOBAHO Ha (HOpMHpOBaHUE
y 00y4aroumxcss MUPOBO33PEHUYECKON OCHOBBI JJI1 TOHUMaHUs (PHIIoCOPCKUX UaeH, TaKIX
KaK: MaTepHaJIbHOE €JUHCTBO HEOPIaHMYECKOTO U OPraHU4eCKOro Mupa, o0ycilOBIEHHOCTh
CBOICTB BEIIECTB MX COCTABOM U CTPOEHUEM, IIO3HABAEMOCTb NMPUPOJIHBIX SBJICHUI MyTEM
AKCIIEPUMEHTA U PEIICHHs] MPOTUBOPEUUN MEXy HOBBIMH (PaKTaMH U TEOPETUYECKUMU
NPEANOChIIIKAaMH, OCO3HAHUE POJIM XMMHHM B PEIICHUU 3KOJIOTMUECKHX MpoOJeM, a Takke
npobsieM cOepeXeHHs] SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHMUSI HOBBIX TEXHOJOTUH U
MaTepuaios.

B mane pemieHus 3amad BOCHHMTAHHS, Pa3BUTHUS U COIUAIHM3AIMU OOYUYaIOIIUXCS
NPUHSTHIE MPOTPAMMOIl M0 XUMHUH MOAXOAbl K ONpPENEICHUIO COJAEPKaHUS U MOCTPOEHUs
npeaMeTa MpeaycMaTpUBaloT (OPMHUPOBAHUE Yy OOYYAIOUIUXCS YHUBEPCAIBHBIX YUEOHBIX
NEHCTBUM, UMEIOMMX 0a30BOE 3HAYCHUE JUIS PA3NIUYHBIX BUJIOB JESATEIBHOCTHU: PEIICHUS
npo0JieM, MOMCKa, aHaidu3a U 00pabOTKH MH(POpMALUU, HEOOXOIUMBIX ISl IPUOOpETEeHUs
OMbITa MPAKTUYECKON M HUCCIIEI0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MO3HAHUH XUMHH.

B npaktuke npenogaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOT'O 00IEro o0pa3oBaHUs
Tak MU Ha YpPOBHE CpeAHero oluiero oOpa3oBaHUs, NPHU OMpPENEICHUH COJep:KaTeIbHOU
XapaKTepUCTUKU LieJiel M3ydeHHs IpelMeTa HallpaBiIeHHEM MEePBOCTENEHHON 3HAYMMOCTH
TPAIUIMOHHO TMpHU3HAETCS (POPMHUPOBAHHE OCHOB XHMMHUYECKOW HayKM Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON JEATENbHOCTH YeJIOBEKa M KaK OJHOrO U3
KOMITOHEHTOB MUPOBOH KYJbTYPBI.
C Meroan4eckoil TOYKH 3pEHHS TAKOM MOJIXO0J K ONPEENICHUIO 1IeJIe N3yueHus NnpeaMmera
SBJISIETCS BIIOJIHE ONPaBJAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs IJIaBHBIMU LENIIMU M3yYEHUs MpeameTa «XUMUs»
Ha YPOBHE cpeZHero o0uiero oopazoBaHus Ha 0a30BOM YpOBHE SIBISIOTCSA:

dbopMHUpOBaHUE CUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEWINEH COCTABIISFOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, B OCHOBE KOTOPOM J€KaT KIIOYEBbIE IMOHATHUSA,
dbyHIaMeHTaJIbHblE 3aKOHBI M TEOPUM XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOEHHE
U TIOHMMaHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHMUS;

(dbopMUpoBaHHUE U pa3BUTHE MPEJCTABICHUI O HAyUYHBIX METOJaX MO3HAHUS BEILIECTB
U XUMHYECKHX peaklUuid, HeOOXOIUMBIX ISl MPUOOPETeHHUs YMEHUN OpPHUEHTHPOBATHCS B
MHUpPE BELIECTB U XMMHUYECKHUX SIBICHHUM, UMEIOLIUX MECTO B MPUPOJIE, B NPAKTUUECKON U
MMOBCEJIHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JESITENIbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM
U OOBSICHEHHEM XHMHUYECKOIO OHKCHEPHMEHTa, COOJIIOACHHEM TMpaBHi 0e30MacHOro
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsimy ¢ sTuM coxaepkarenpHas XapakKTepUCTHKa LW W 3a1ad U3y4deHus
npeaMeTa B nporpamme o XUMUU  YTOYHEHA U CKOPPEKTHPOBaHa
B COOTBETCTBHM C HOBBIMH TPHOPUTETAMU B CHUCTEME OOIIETro cpeaHero oOpa3oBaHMAL.
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CerogHss B MNpenojaBaHUM XHWMHUM B OOJbIIEH CTENEHW OTAAETCS NPEAIOYTEHUE
OPAaKTUYECKOW KOMIIOHEHTE COJepXaHHus OOydeHUs, OpUEHTHPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHUKA IIKOJBI, BIAACIOIIEr0 HE HAOOpPOM 3HaHMM, a (QyHKUHOHAIBHOU
rPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHUSIMU AaKTUBHOIO TIOJYy4Y€HHUs 3HAaHUU
Y IPUMEHEHHUS UX B PEAJIbHOM KU3HM JUISl pELIEHUS IPAKTUYECKHUX 3a/1a4.

B 97Ol CBA3M mpu M3ydeHUM IpeaMeTa «XUMHs» JIOMUHHUPYIOIIEe 3HadeHHe
IpUOOPETAIOT TaKKe LN U 3a7a4H, KaK:

ajantanysg OOydarolluMxcsl K YCJIOBHSM JUHAMHUYHO pa3BUBAIOLIETOCS MHPA,
(GopMHpOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JUYHOCTH, I'OTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHMUYECTBY, CaMOCTOSITEIbHOMY IPHUHATUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

(dbopMupoBaHUEe y 00y4arOUIMXCs KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIIMX YHHUBEPCAIIbHOE 3HAYEHUE I Pa3jIMyYHBIX BUIOB JIEATEIBHOCTU: PpEIICHUs
npo0JsieM, MOMCKa, aHaiau3a U 00pabOTKH MHPOpMAUU, HEOOXOIUMBIX ISl IPUOOpETEeHUs
OMbITa JIEATEIBHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B [O3HAHUU XHUMHH,
a TaKKe IS OLEHKM C TO3MLIUK SKOJIOrMYecKod Oe30macHOCTH XapakTepa BIMSHUA
BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIAHYIO CPELY;

pa3BUTHE T[O3HABATENIbHBIX HMHTEPECOB, HWHTEIUJIEKTYalIbHBIX UM  TBOPUYECKHX
crocoOHocTel 00yJaronuXcs: ClIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBbIE 3HAHUS
[0 XUMHUHU B COOTBETCTBUU C >KM3HEHHBIMH NOTPEOHOCTSMH, HUCIOJIB30BaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMH U1 NMOMCKAa U aHalln3a y4eOHOM M Hay4HO-TIOMYJISIPHOU
MH(OPMALIUU XUMUYECKOTO COAEPKAHUS;

dopmMupoBaHHEe U pPa3BUTHE y OOYYAIOIIUXCA ACCOLMATHBHOIO M JIOTUYECKOTO
MBILIUIEHUS, HaOJI0IAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM M MPOBEACHUU XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIMTAaHUE y 00ydYaromuxcst yOekIEHHOCTH B T'YMaHUCTHUYECKOM HAlpaBIEHHOCTU
XUMHUHM, €€ BaXXHOW poOJM B pEIIEHUH TIJI00ANbHBIX NPOOJIEM PpPalMOHAIBHOIO
IPUPOIONOJIL30BAHMS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB M COXPAaHEHUSI IPUPOIHOTO
paBHOBECHUS, OCO3HAHMSI HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K NPUPOAE U CBOEMY
3I0pOBbIO, @ TaKXe NPUOOPETeHHs OMbITa HCIOJB30BAHUS MOJYyUYEHHBIX 3HAHUN s
NIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYaIlUsX, CBSI3aHHBIX C XUMUYCCKUMHU SIBICHUSMHU.

Hearn wu 3agaum  wu3yyeHUss npenMera «XUMHUS» MOJIYYWIM  MOAPOOHYIO
METOJIMYECKYI0 HHTepoperauuto B pasgene «llmaHupyemble pe3ynabTaTbl OCBOEHUS
IpOrpaMMbl IO XUMUKY, OJ1arogapst uemy odecreyeHo YETKoe MpeICTaBlIeHue O TOM, Kakue
3HAHMS U YMEHUS UMEIOT MPsIMOE OTHOLIEHUE K PeaTu3allui KOHKPETHOM 11eMu.

B ydeOHOM mutane cpegHero oOmiero oOpa3oBaHus HpeaMeT «XUMHs» 0a30BOTro
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00macTn «EcTecTBEHHO-HAYYHBIE TPEAMETHD».

OO01ee YUCIIO YacoB, PEKOMEHJIOBAHHBIX JUIS M3Y4YeHHS XuMuH - 68 yacos: B 10
kiacce — 34 yaca (1 yac B Henento), B 11 knacce - 34 yaca (1 4ac B Hezelno).

Conep:xxanme 00yyenus B 10 kiacce.

Oprannueckas XuMus.

(Kypcusom B TeKCTe BBIICICHBI 3JCMEHTHI COJICP)KaHUS Y4eOHOro MaTepuaa,
KOTOpPbIE€ M3Y4YalOTCsl B O3HAKOMUTEIHLHOM IUIAHE U HE BKJIIOYAIOTCS B COCTAB IPEAMETHBIX
pesynbratoB ocBoeHus OOIT COO Ha 6a30BOM ypOBHE).

Teopernueckue OCHOBBI OPraHHUUECKON XUMUHU.



IIpenmer opraHuyeckoM XHMMHUHM: €€ BO3HUKHOBEHHE, pAa3BUTHE M 3HAYCHHE
B [TOJIYYEHUH HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOCHUsI OPraHUYECKUX COCINHEHUN
AM. bytniepoBa, €€ ocHOBHbIe MNONOXKEeHUS. CTpyKTypHBIE (OPMYJIBl OPraHUYECKUX
BemecTs. ['omonorus, m3oMmepus. XMMHUYECKas CBA3b B OPraHUYECKHX COCIUHECHMIX —
OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienue o Kiaccu(UKalMM OpraHM4eckux BemiecTB. HoMeHkiarypa
OpraHMYECKUX COEIMHEHUU (CHUCTeMaTHyecKas) W TPUBHAJIbHBIE HA3BAaHUS BayKHEHIIMX
IIPEACTABUTENIEH KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCHEpUMEHTaJIbHBIE ~ METOABl M3Y4YEHMs BEUIECTB M MX  IPEBPAlLCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMM OpraHMYeCKHUX BEIIECTB M MaTepuajaMH Ha HUX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJ OpPraHMYECKHX BEIIeCTB, HaOJMIOJEHUE U  OINHCAHUE
JIEMOHCTPALMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHUYECKHUX BEIIECTB IIPU HATPEBAHUU
(nmnaBneHue, oOyrIuBaHUE U TOPEHUE).

YTrineBoopobl.

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHN PsiA. MeTaH M 3TaH — MpOCTEHIIne
NPEJCTABUTEIN AJKAaHOB: (U3NYECKHE U XMMHMUYECKHME CBOWCTBA (peakLUuu 3aMelIeHus
¥ TOpEeHUs1), HaXOXKJICHUE B IIPUPOJIE, TOJIyUeHNE U IPUMEHEHNE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUN pAX. OTWIEH W IPONWIEH —
NpOCTEHIINE TPEJCTABUTENN AIKEHOB: (DU3MYECKHME M XUMHUYECKHE CBOMCTBa (peakuuu
TMJIPUPOBaHNs, FAJIOT€HUPOBAHUS, THIpAaTallMK, OKUCIEHUS U MTOJIMMEPU3aLliN ), TIOJTy4YEHUE
Y IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 u wmetunOyrtamueH-1,3: CcTpoeHHE, BaKHEHIIHE
XMMHMUYECKHE CBOICTBA (peakuus noiaumepusanuu). [lodyueHne CHHTETHYECKOro Kaydyka 1
PE3HHBL.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU Psif. ALETUIICH —
NPOCTEHIINI TMpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3MUECKHME M XUMUYECKHE
CBOICTBA (peakUUu I'MAPUPOBAHUS, FaJOTEHUPOBAHUS, THAPATALNN, TOPEHUs), TIOJyUYEeHUE
Y IPUMEHEHHE.

Apensbl. beHson: cocta, cTpoeHue, (GU3NYECKHE U XUMHUYECKHUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHMS U HUTPOBAHUSA), IOJIYUYEHUE U IPUMEHEHUE. T0Y01: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2an02eHUpPOSaAHUs U HUMPOBAHUS),
nonyuenue u npumenenue. TOKCHYHOCTH apeHOB. l'eHeTHuecKkas CBA3b MEXIY
YIJIEBOJOPOJAMH, TPUHAJIEKAIIMMH K Pa3JINYHBIM KJIACCaM.

[TpupoaHble MCTOYHHUKHU YTIIeBOAOPOAOB. [IpupoaHblil ra3 u momyTHble He(TSHBIC
ra3zel. Hed1p n e€ npoucxoxzaenue. Criocodbl nepepaboTku He(pTH: MeperoHka, KpPEeKHHT
(TepMuyeckui,  KaTaluThyeckuit), nuponu3. IIpogykTel  mepepaboTku  HedTH,
UX TpPUMEHEHHE B TMPOMBIIIJICHHOCTH WU B ObITy. KaMeHHBIH yromp M TNPOIYKTHI
ero nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE ~ METOJbl  M3Y4Y€HUs BELIECTB M UX  IPEBpaLICHUMN:
O3HAKOMJIEHHE ¢ 0Opa3lamMH IUJIacCTMAcC, KayuyyKoB W pe3uHbl, Kosuiekiuu «Hedtb»
u  «Yrosub», MOJACIUPOBAHUE MOJIEKYJ] YIVIEBOJOPOJOB U  TaJOT€HONPOU3BOJHBIX,
MpOBEJIEHUE MPAKTUUECKOW pabOThI: MOTyUYEHUE STUIICHA U U3yUEHHUE €ro CBOMCTB.

PacuétHrble 3amaun.

BblunciieHuss o ypaBHEHHIO XMMHYECKOW peakuuu (Maccel, o0bEMa, KOJIMYecTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOAHBIX BELIECTB WIH IIPOJAYKTOB PEAKIIUH).

Kucnopoacoaepskamiye OpraHn4eCcKue COeIMHEHNUS.



[IpenenvHbIE OAHOATOMHBIC CHUPTHL. METaHON W AITAHOJN: CTPOCHHE, (HU3UUECKUE
U XHMHYECKHE CBOICTBa (peaklMU C AaKTUBHBIMU METajUIaMH, TaJOre€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BoaoponHbie CBS3M MEXIy MoJeKyJdaMu cnupToB. [leiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoOroatroMHble CHOUPTHI. ODTWICHTIUKOIb W TIHIEPUH: CTpOEHUE, (U3UYECKUE
U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO INENOYHBIMH METaJUIaMH, KauyeCTBEHHas
peakiysi Ha MHOTOAaTOMHbIE crnupThl). JleiicTBue Ha opranu3Mm uenoBeka. [Ipumenenue
JIMIEPUHA U STUIICHTJIUKOJIS.

@DeHOoN: CTpOeHHEe MOJEKYJIbI, (PU3nYecKue U XUMUYECKHue CBOMCTBA. TOKCHYHOCTD
dbenona. [Ilpumenenue derona.

Anbnerunipl U kemowusl. DopManbAETUI, alleTaNbACTUl: CTPOCHHE, (PHu3nUecKue
U XMMUYECKHE CBOMCTBA (peaKiMi OKUCICHUS U BOCCTAHOBIICHUSI, KAYECTBEHHBIC PEAKIINH),
MOJIy4eHUE U IPUMECHEHHE.

Ayemon: cmpoenue, Quauueckue u XumuyeckKue ceolucmeda (peakyuu OKUCIeHUs
U 80CCMAHOGICHUSL), NOTYYeHUe U NPUMEHeHUe.

OAHOOCHOBHBIE TpeJesibHbIe KapOOHOBBIE KHUCJIOTH. MypaBbUHAs M YKCyCHas
KHUCIIOTBI: CTPOCHUE, (PU3NYECKUE M XMMHUYECKHe CBOICTBa (CBOMCTBa, 00IIue IS Kiacca
KHUCJIOT, peakius 3Tepudukannn), noaydeHue u npumeHenue. CreapuHoBasi U OJEHHOBAS
KHUCJIOTHI KaK TMPEJICTABUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa Kak COJHM BBICHINX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JACHCTBHE.

Cnoxnbie 2(Qupbl Kak MTPOU3BOIAHBIE KApOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonsornyeckas posb )KHpPOB.

VYrneBoapl: cocTaB, KiacCHU(pUKalUs YIrIEBOJAOB (MOHO-, TU- M TIOJUCAXapHUbl).
['mroko3a — mpocTeimuii MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJIbI, (U3NYECKUe
U XUMHYECKHE CBoMcTBa (B3ammoaeiictBue ¢ ruapokcugom wenu(ll), oxucnenue
aMMMauYHBIM pacTBOpoM okcuga cepedpa(l), BoccTaHOBIeHHE, OpOKEHHE TIIOKO3bI),
HAaXOXJCHHE B MpPHUpPOJE, NMpUMEHeHue, Omonoruyeckas posib. Dortocunrte3. DpykrTosa
KaK U30Mep TJIFOKO3bI.

Caxaposza — npedcmasumensb OUCAXAPUOOS, 2UOPOTIU3, HAXOHCOEHUEe 6 Npupooe
U npumeHeHue.

KpaxmMan wu wmemnmono3a kak mOpupojHble TnonuMmepbl. CTpoeHue Kpaxmania
U LeJUTI0N103b1. DU3NYECKHe W XMMUYECKUE CBOMCTBA Kpaxmania (THAPOJIN3, KaueCTBEHHAS
peaKIus C HOJ0OM).

DKCIEepUMEHTANIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U MX MPEBPAILECHUN: MPOBEICHUE,
HaOJII0JIeHWEe U OTNHCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHMPTOB, KAUYECTBEHHBIC
peakIuu OJTHOATOMHBIX CIUPTOB (OKHCIEeHHE 3TaHosa okcuaoM Mmenu(Il)), MHOroaTOMHBIX
crupToB (B3auMojeiicTBue rauuepuHa ¢ rugpokcugom meau(ll)), anpaeruoB (OkucieHue
aMMHa4HbIM pacTBopoM okcuaa cepedpa(l) m ruppokcunom menu(ll), B3aummopeiicTBue
KpaxMajaa ¢ HOJOM), IIPOBEJACHHE MPAKTHUYECKONW pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnrple 3agadmn.

Brluncnenus mo ypaBHEHHMIO XMMHYECKON peakiuu (Macchl, 00béMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa PEaKIuy MO M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB UM MPOIYKTOB PEAKIUN).

A3oTcojiepKaliue OpraHu4ecKue COeIMHEHUS.

Amunvl. Memunamun u aumuiuH: cocmas, cmpoeHue, usuyeckue u XumudecKue
ceolicmea (ecoperue, 83aumooelicmaue ¢ 60001 U KUCIOMAaMU).



AMUHOKHUCIIOTBI KakK aMQOTEepHble OpraHWYecKhe coeAnHeHus. Du3nveckue
U XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIuIHa). buonornueckoe 3HaueHue
aMUHOKUCIOT. [lenTub.

benku kak mpuUpo/IHbIE BICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuyHas, BTOpUUHAS
U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB: FMAPOJIN3, JI€HATYpaLUs,
KaueCTBEHHBIC PEaKIIUU Ha OEINIKH.

DKcrnepruMEeHTaIbHbIE METO/Ibl U3yUEHUsl BEUIECTB U UX MpEBpalIeHUI: HAOII0qeHIE
Y ONMCAHUE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypalys OEKOB IIPU HAIpEBaHUU, LIBETHBIE
peakIuu OCIKOB.

BricokomomneKkysipHble COeTUMHEHUSI.

OCHOBHBIE TIOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3aLUU, CPEAHSSI MOJIEKYJISIpHAsl macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUH — MOJIMMEepU3alus
Y TIOJIUKOHACHCALIHSL.

lInacmmaccevr  (noausmunen, NOAUNPONUNEH, NOJUBUHUTIXTIOPUO, NOJUCHUPOITL).
Hamypanoneni  u  cunmemuueckue — Kayuyku  (0ymaoueHosvli,  XJI10PONPEHOBbIl
U u3zonpenoswvlil). Bonoxna: namypanvHvlie (X10nOK, wepcmv, WENK), UCKYCCMEEHHbIE
(ayemamHoe 80J10KHO, 8UCKO3a), CUuHmMemuiecKue (Kanpou u 1a6cam).

OKCcHepuMEHTalbHblE  METOAbl W3Y4YEHHMs] BEHIECTB M HMX  [pEBpalllCHU:
O3HAKOMJICHHE ¢ oOpasllaMu TpPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacTMacc,
Kay4yKOB.

MexrpeameTHbIE CBA3H.

Peanuzanuss MeXnpeaMETHBIX CBS3€M NIPU  H3YyYEHUM OPraHUYECKOM XUMUHU
B 10 kiacce OCYIIECTBISIETCS uYepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK M TOHATHUHA, SBISAIOIIMXCS CUCTEMHBIMH JJSi OTHAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAyUYHOT'O IIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYUHbIN (PaKT, THIOTe3a, 3aKOH,
TEOpus, aHaIM3, CHHTE3, KiIacCHU(PHUKaLWsi, NEePUOJUYHOCTh, HAOIIOJEHUE, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJECIIUPOBAHUE.

@dusuka: marepusi, SHEPrusi, mMacca, aToM, 3JIEKTPOH, MOJEKYJa, YHEPreTUYeCKUi
YpOBEHb, BELIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (HU3NUYECKHe
BEJIMYUHBI U €IMHUIIBI KX U3MEPECHUSL.

buonorus: knerka, opranusm, ouocgepa, 0OMeH BelIeCTB B opraHu3Me, (POTOCUHTE3,
OMOJIOTUYECKH aKTHBHBIC BeleCTBa (OCNKH, YTIIeBOABI, JKUPbI, PEePMEHTHI).

['eorpacdusi: MuHepanbl, TOpHbIE TMOPOJbI, TMOJE3HbIE KCKOMaeMble, TOILIUBO,
pecypchl.

TexHosorus:: NUIIEBbIE MPOAYKThI, OCHOBBI PALMOHAIBHOIO IHUTAHHS, MOIOIIHE
CPEIICTBA, JEKAPCTBEHHbIE U KOCMETUYECKHUE Ipenaparbl, MaTepuabl U3 HUCKYCCTBEHHBIX
U CUHTETHYECKHX BOJIOKOH.

Coaep:xanue o0yyenus B 11 kiacce.

OOmras 1 HeOpraHUYeCcKask XUMHUSL.

(Kypcusom B TEKCTE€ BBIIEICHBI DJIEMEHTHI COJCpXKaHHs yd4eOHOro Mmarepuana,
KOTOPBIE M3y4YalOTCsl B O3HAKOMUTEIFHOM IUIAHE W HE BKIIIOYAIOTCS B COCTAB MPEAMETHBIX
pe3ynbraroB ocBoenuss OOIT COO Ha 6a30BOM ypoOBHE).

Teopernyeckrie OCHOBBI XUMHH.

XUMHUYECKUN dIIeMEHT. AToM. Smpo aToma, HW30TOMBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTu4ecKkue YpPOBHHU, IOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, O- 3JIEMEHTHI.
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Oco0eHHOCTH pacIpeieieHUs] 3JIEKTPOHOB MO OpOUTAIIM B aTOMax 3JEMEHTOB NEPBBIX
YeThIPEX MEPUOIOB. DIIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepuognueckuii 3akoH u llepuonuueckas cucremMa XHUMUYECKHX 3JIEMEHTOB
J . MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa U Ilepuoguyeckoil  cUCTEMBI
xuMmudeckux anemMeHToB [[.M. MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB XHMMHMYECKHX JJIEMEHTOB M  00pa3zyeMbIX
MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyHnaM U MeprojaM. 3HAYEHUE MEePUOTUIECKOrO
3aKOHA B Pa3BUTHUH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKasi CBsA3b. Buabl XMMHUECKOW CBA3U (KOBaJIEHTHAs
HEemoJIsIipHasT W  TOJNIApHAsi, HWOHHAs, MeTauinueckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOW XHWMHMUYECKON CBsI3U (OOMEHHBIM U JIOHOPHO-aKIENTOpHbIN). BomopomaHas
CBsI3b. BanmeHTHOCTBh. DeKTpoOoTpHULIATENbHOCTh. CTENeHb OKUCIECHUSA. HOHBI: KaTHOHBI
Y QHUOHBI.

BemiectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHMOCTH CBOWMCTBA BELIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOWAHBIE pacTBOPhL. MaccoBas
JTOJISl BEILIECTBA B pACTBOPE.

Knaccudukaruss Heoprannyeckux coeanHeHud. HomeHKIaTypa HEOpPraHMYeCcKux
BellleCcTB. |'eHeTHUecKas CBA3b HEOPraHMYECKHX BEIIECTB, NMPUHAIIEKAIINX K PA3TUYHBIM
KJIaCCaM.

Xumnyeckas peakius. Kiaccudukanuss XMMHUYECKUX peaklMid B HEOPraHUYECKOH
U OpraHM4ecKOM XHUMHH. 3aKOH COXpPAaHEHHMsS MacChl BEIIECTB, 3aKOH COXpaHEHUsd
Y IIPEBpAICHUS] SHEPTUH PU XUMUYECKUX PEaAKIUIX.

CkopocTb peakiiuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (pakTopoB. OOpaTUMbIe peaKIiH.
Xumuueckoe paBHoBecHe. DakTOphl, BIUSIONINE HA COCTOSSHUE XUMHUYECKOTO PABHOBECHS.
[Tpunuun Jle [latense.

OnekTponuTudeckas auccouuanus. CunbHple W craObie saekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIECTB: KHCJasl, HEUTpalibHasl, 1ieiaouHas. [louamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peakium WMOHHOTO oOMeHa. [uopoiu3 HeopeaHuuecKux
U OP2aHUYECKUX 8eujecms.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. [lonsamue 06 21ekmponauze pacniagos
u pacmeopos coneu. [Ipumenenue 31eKmpoausa.

OKCIEpUMEHTANIbHBIE ~ METOJbl W3Y4Y€HUs BELIECTB M WX  IPEBpallCHUMN:
neMoHcTparus — Tabmun — «llepuogmyeckas — cuctemMa = XUMHYECKHX  DJIEMEHTOB
.. MengaeneeBa», U3ydeHHE MOJCICH KPUCTAUIMUECKUX PEIIETOK, HAOII0ICHHE
U OINHCAaHWE JEMOHCTPAIMOHHBIX M JAO0OPATOPHBIX OIBITOB (pa3joKEHUE MEPOKCHIa
BOJIOPOJIa B TMPHUCYTCTBUM KaTaau3aTopa, OIPENEIECHHUE CpeIbl pPACTBOPOB BELIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO WHAMKATOPa, PEAKIUM HOHHOTO OOMEHA), MPOBEICHUE
MpakTUUeckol paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKuumn».

PacuétHrble 3amaun.

Pacu€Tel Mo ypaBHEHUMSIM XMMHYECKHX PEAKIUd, B TOM YHUCJIE TEPMOXHUMHUYECKHUE
pPacy€Thl, paCYETHI C UCIIOJIBb30BAHUEM MTOHATHUS «MACCOBA J10JIS BELIECTBAY.

Paznen 2. Heopranuueckasi Xumus.

Hemeramnel. Ilonoxenune HemeramwioB B Ilepumoanueckoil cucreMe XUMHUYECKHX
anemenToB .M. MenzaeneeBa u 0coOEHHOCTH CTpoeHHs] aToMoB. Pu3nueckue CBONCTBA



HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha TMpUMEpe KHUCIopoaa, cepbl, Qocdopa
U yTJIeposa).

XUMHYECKHE CBOMCTBA BAXKHEHUIIIMX HEMETAILJIOB (TajJoreHoB, cephl, a30Ta, Gocdopa,
yriiepoia M KpPEeMHHsS]) U HUX COCAMHEHUN (OKCHAOB, KUCIOPOICOACPKALIUX KHCIIOT,
BOJIOPOJHBIX COCIUHEHUI).

[IpuMeHeHne BaXXHEHIINX HEMETAVIOB U UX COEAMHEHUMN.

Meramnsl.  [lonoxenne wmertamioB B llepmoandeckonl cucTeMe XUMHYECKUX
anemeHToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O0OJIOUYEK aTOMOB
metaiioB.  OOmme  ¢usuueckue  cBodictBa  MeTawioB.  CrlaBel  METaJUIOB.
DIIEKTPOXUMUYECKUM PsiJl HATIPSIKEHU METAILIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpWM, Kajaui, KaJlbLMi, MarHui,
ATIOMUHUH, [ITHK, XPOM, KEJI€30, MEIb) U UX COCTUHEHUHN.

OO6mue crnocoObl MOMy4YeHUs MeTanoB. Memannypeus. Kopposus memannos.
Cnocobul 3awyumel om Koppo3uu. B TOM 4duclie B 4acTu: [IpuMeHeHne MeTalsioB B OBITY
U TEXHUKE.

DKCIEpUMEHTAJIbHbIE METOJAbl M3YUYEHHUsI BEUIECTB U UX NPEBpAllCHUN: HU3YyuEHUE
KOJUTeKIH «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHUE YKCIEPUMEHTAIBHBIX
3a7a4, HAOJIOJICHHWE W ONHUCAaHWE JIEMOHCTPALIMOHHBIX M JAOOPAaTOPHBIX OIBITOB
(B3anMoOIeHiCTBUE THAPOKCH/IA AIFOMUHUS C PACTBOPAMHU KUCJIOT U IEJI0Uel, KaueCTBEHHBIE
pEeaKIMy Ha KaTUOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter Macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJTMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKLIUH, €CIIN OJHO U3 BEUIECTB UMEET MPUMECH.

XUMHS U )KU3Hb.

Ponpr xumum B 00eCHEUEHHH JKOJOTUYECKOW, DSHEPreTUYECKOW | MHUIIEBOM
0€30MacHOCTH, pa3BUTUU MeAUIMHBI. [[OHSATHE O HAy4YHBIX METO/JAaX IO3HAHMS BEIIECTB
Y XUMHYECKHUX PEaKIIUM.

[IpencraBnenus 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO TMOTYYeHUS
BA)KHEHILNX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MaTEpPUAIOB: BaKHEWILIWE CTPOUTENIbHbIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKIIO, KEpAaMUKa, MAaTEPHUAIbl JJIsI JJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUYECKUE U MUHEPATbHBIE YI0OpEHHUS.

XUMHUS ¥ 3I0pOBBE YEIOBEKA: MpaBUiia UCIOJIb30BAaHUS JICKAPCTBEHHBIX MIPENapaTos,
MpaBuIa 6e30macHoOro MCIIOJIb30BAHUS npenapaToB OBITOBOM XUMUHU
B MMOBCEJTHEBHOM KU3HHU.

MexnpeameTHbIE CBA3H.

Peanmuzanus MeXnpenMeTHBIX CBA3€M NpU H3ydyeHHH OOIIe M HEOpraHW4ecKou
xumud B 11 Kimacce  OCyIIECTBIsETCS  4Yepe3  HMCIOJb30BAaHUE Kak  OOIIUX
€CTECTBCHHO-HAYYHBIX TOHATHUW, TaK W  TIOHATUN, SBISIONIUXCS  CHCTEMHBIMH
JUISL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAYyYHbIC TIOHATHUS: HAy4YHBIM (DAKT, TUMOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHUHTE3, KiIaccupuKaius, TEePUOJUIHOCTh, HAOIIOJCHUE, JKCIICPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHNUE, SBJICHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaANOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHUE BeIlecTBa, (U3MUECKHe BEIWYMHBl W EIMHUIIBI MX H3MEpEeHUs,
CKOpOCTb.
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buonorus: knerka, opraHu3M, SKOCUCTEMa, OMocdepa, Makpo- U MHUKPO3JIEMEHTHI,
BUTaMHHbI, 0OOMEH BELIECTB B OpraHU3Me.
['eorpadus: MuHepasbl, TOpHBbIE IOPOJbI, IOJE3HbIE HCKOMAeMble, TOILUIUBO,

pECypCHI.
TexHonOrUs: XUMHUYECKass MPOMBIIUICHHOCTh, META/UTyprusi, IPOU3BOICTBO

CTPOUTCIIbHBIX MaTcpualioB, CEJIBbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, mumeBasn
MPOMBIIIJIICHHOCTD, (I)apMaHeBTI/I‘ICCKaSI MPOMBIIIVICHHOCTD, MPOU3BOACTBO KOCMCTHYCCKUX
npemnaparos, MMpoOn3BOACTBO KOHCTPYKIHOHHBIX MaTcpualioB, QJICKTpOHHAA

IMPOMBIINIICHHOCTb, HAHOTCXHOJIOI'NH.

Ilnanupyemble pe3yJibTaTbl OCBOCHHSI NPOrPpaMMbl N0 XHMHHM HAa YpPOBHe
cpeaHero o01ero o0pa3oBaHusl.

@denepanbHBIi TOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CpPEIHEro OOIIero
o0pa3oBaHusl yCTAaHABJIMBAET TPeOOBaHUSA K pe3yibTaTaM OCBOEHHS OO0ydYarolUMUCS
mporpaMM  cpenHero o0mero o0pa3oBaHUA  (JIMYHOCTHBIM, METANpEIMETHBIM U
npeaMeTHbIM).  HaydHo-meToaudeckoil  OCHOBOW  Juis  pa3paboTKH  IJIaHUPYEMBIX
pE3yJIbTaTOB OCBOCHHUSI MPOTPaMM CpPEIHEro OO0IIero oOpa30BaHUS SBISETCS CUCTEMHO-
JEeSTENbHOCTHBIN MOAXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATENLHOCTHBIM MOJX0JOM B CTPYKTYpPE JTUUHOCTHBIX
pE3yJIbTaTOB OCBOCHHUA MpeaMeTa «XUMHUsS» Ha YpOBHE CpelHero ooiiero oOpa3oBaHUs
BbIJIEJIEHBI CIIEAYIOLIUE COCTABIISIONINE!

OCO3HaHUE O0YYArOITUMHUCS POCCUMCKON TpaXAaHCKOW UACHTHYHOCTU — TOTOBHOCTH
K CaMOpPAa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAaMOOIIPENIETICHUIO;

HaJIM4YMe MOTHBAIMH K 00yYEHHUIO;

LeJICHANpPABIECHHOE pPa3BUTHE BHYTPEHHUX YOEXKJACHMH JMYHOCTH HA OCHOBE
KJIFOUEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh  OOY4YaroIIMXCsl PYKOBOJACTBOBAaThCSI B  CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKaMH, NMPUCYIIMMH LEJIOCTHOM CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJIMYKME MPABOCO3HAHUS SKOJIOTMUYECKOM KyJBTYPhl M CIIOCOOHOCTH CTaBUTH II€NU
U CTPOUTD JKU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE ~ pe3yibTaTbl  OCBOCHMUS  NpeaMera  «XUMHUS»  JOCTUTAIOTCS
B €IMHCTBE Yy4eOHOH W  BOCHUTATENbHOM  JEATENbHOCTHU B  COOTBETCTBUU
C TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMU
U HJlealaMl POCCUMCKOTO TPa)KAaHCKOTO 0O0IecTBa, MPUHATHIMU B OOIECTBE HOpMaMu
U MpaBUJIAMU MOBEJIEHHUS, CIIOCOOCTBYIOIIMMHU MPOIIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS U
HPaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH OOYJAIOIINXCAL.

JInyHOCTHBIE  pe3yJbTaThl  OCBOEHUS  MpeaMera  «XHUMHS»  OTPaXaroT
c(OpMHUPOBAHHOCTD OIBITA TO3HABATEIBHON U MPAKTUYECKOMN ACSITENIBHOCTH 00yYarOIINXCS
M0 peann3aliy NPUHATHIX B 00111eCTBE IEHHOCTEH, B TOM YHCIIE B YACTHU:

1) rpaXx1aHCKOTO BOCITUTAHUS:

OCO3HAaHMS OOYYalOIMMHUCS CBOMX KOHCTHUTYLUHMOHHBIX TIpaB M OO0S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MIPEICTABIEHUSI O COLMAIBHBIX HOPMAaX W IMpaBUaX MEKIMYHOCTHBIX OTHOLIEHUI
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOM JESATENbHOCTU MpPH CO3JaHUHM Y4eOHBIX
NPOEKTOB, PEHICHUH Y4YeOHBIX W TIO3HABATENIbHBIX 3aJ]a4, BBIMNOJIHEHUH XHMHUYECKHX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH TMOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTbI
JIPYTUX TIPU aHATIU3€ Pa3IUYHbIX BUIOB yUeOHOM e TeIbHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHHUS:

IIEHHOCTHOT'O OTHOIICHUS] K HICTOPUUYECKOMY M HAYYHOMY HACIIEJIUIO OT€YECTBEHHOU
XUMUU;

yBa)KEHHsI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO TPUMEHEHHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAyKH €CTh pe3yJibTaT IJIUTEIbHBIX
HaOIIOJICHU N, KPOTIOTIUBBIX 3KCIEPUMEHTAILHBIX OUCKOB, MIOCTOSIHHOTO TPY/Jla YUEHBIX U
MIPaKTUKOB;

MHTEpeca W I03HABAaTEJIbHBIX MOTHBOB B IOJYYEHUM M MOCHEAYIOIIEM aHAJIN3e
nH(popManuu 0 IEPeAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHS:

HPaBCTBEHHOTO CO3HAHMsI, STUUECKOT0 OBECHNUS;

CIIOCOOHOCTH OLICHMBATh CHUTYAallMH, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M MOCTYNKU CBOMX TOBAPHUILEH C MO3ULIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE MOCIEICTBUM ITUX MOCTYIKOB;

4) GopMUPOBaHHUS KYJIBTYPHI 310POBBSI:

MOHUMAaHMS [IEHHOCTEH 370poBOro U 0e30MmacHOro obpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UUECKOMY U MCUXUYECKOMY 3/I0POBBIO;

coOmoeHust TpaBui  Oe30omacHOTO oOpallleHuss ¢  BellecTBaMU B OBITY,
NOBCEIHEBHOU XU3HU U B TPYAOBOU JCATCIBHOCTH;

MOHUMAaHUS IIEHHOCTH TPAaBWJI HHIWBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacHOTrO
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOCH;

OCO3HAHUA TIOCICACTBUA W HENPHUATHS BPEIHBIX MPUBBIYEK (yHmoTpeOiaeHus
aJIKOTOJIs1, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTU B Y4€OHO-HMCCIIEIOBATEIBLCKON ACSTEIHHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JCSITEILHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUUYECKUX 3aJad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K TMPaKTUYECKOMY M3Yy4YeHHI0O mpodeccrii  pa3iudHoro  poja,
B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS TPEAMETHBIX 3HAHUHU M0 XUMUHU;

YBaXXEHUS K TPYY, JTIOISIM TpyJa U pe3ysibTaTaM TPYJI0BOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAJILHOW TPACKTOPHH OOpa30BaHUS,
Oynymeit mpodeccun u peanu3alid COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Yy4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTPEeOHOCTEH 0011ecTBa;

6) 9KOJOrMUYECKOTO BOCITUTAHHMS:

JKOJIOTUYECKH  I11eJIeCO00pa3HOro OTHOIICHUS K TNPHUpPOAE, KaK HCTOYHHUKY
CYyIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMaHUsI  TJO0OAJBHOTO  XapakTepa JAKOJOTMYECKHUX  MpoOJieM,  BIHSHUSA
HPKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON M COLIUATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKEHUW XUMHUHU JId PEHICHUs
BOIIPOCOB PALlMOHATILHOIO MPUPOJIONOIH30BAHMUS;

AKTUBHOTO HENPUATUS JACUCTBUIN, MNPUHOCAIIMX BpPE] OKPYKAIOUIEH NPUPOIHOU
cpelne, YMEHHS MPOTHO3UPOBATH HEOIArONPUATHBIE DKOJOTMYECKHE MOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;
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HaJU4usl Pa3BUTOrO PKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOU KYJIbTYpPbl, OMbITA
NESTENBbHOCTH ~ DKOJOTMYECKOW  HANpaBIEHHOCTH,  YMEHUS  PYKOBOJCTBOBATHCS
UMU B T[0O3HABaTEeJIbHOW, KOMMYHUKATHBHOW U COIHUAIBHOW MPAKTHKE, CHOCOOHOCTH
Y YMEHUSI aKTUBHO IPOTUBOCTOATH UICOJIOTUH XeMOo(hoOuu;

7) IEHHOCTH HAYYHOTO MTO3HAHUSI:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;

MOHUMaHUs CHeNU(PUKA XUMUM KaK HayKd, OCO3HaHUs €€ poiu B (popMUpOBaHUU
pallMOHANILHOTO ~ HAYYHOTO  MBIIUICHUS, CO3/JaHUM  IEJIOCTHOTO  TMPEACTABICHHUS
00 OKpy’KalolleM MHUpe KaK O €IUHCTBE MPHUPOAbl U YelOBEKa, B MO3HAHHH MPUPOTHBIX
3aKOHOMEPHOCTEHN M pelIEHUH MPOoOJIEM COXpaHEHUS IPUPOTHOTO PaBHOBECHS;

yOSKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUM JJIi COBPEMEHHOW IMBUIU3ALINU:
B e TyMaHHCTHYECKOW HAMpaBIEHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOM 0asbl
MaTepUATIbHON KYyJIbTYypbl, PpEUIEHUH TJI00aJbHBIX NPOOJIEM YCTOWYMBOIO pPa3BUTHUSA
YEeJIOBEYECTBA — CHIPHEBOM, SHEPIETHUYECKOM, MUIEBOW M IKOJIOTHYECKOW O€30MacHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOECIEYEHUH YCIOBUN YCHEIIHOTO TPyJa M SKOJIOTUYECKU
KOM(DOPTHOM >KM3HU KaXKIOT0 YWiIeHa 00IecTBa;

€CTECTBEHHO-HAy4YHON TI'PAaMOTHOCTH: MOHMMAaHHsS CYIIHOCTH METOAOB IIO3HAHHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJyYaeMble 3HAHUS
JUIsi  aHanu3a W OOBSCHEHHUs SBIICHUH OKpPYXaloUero MHpa W IPOUCXOSIINX
B HEM M3MEHEHU, YMEHUS J1eNIaTh 0OOCHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE Hay4HbIX (PaKTOB
Y UIMEIOUINXCS JaHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONh30BAaTh XUMUYECKUE 3HAHUS JJIsl pelIeHUs
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IIOJIYYE€HHMIO HOBBIX 3HAHMM IO XMMHUHM B COOTBETCTBUM C >KMU3HEHHBIMU
MOTPEOHOCTSIMH;

WHTEepeca K OCOOCHHOCTSIM TpyJa B pas3luyHBIX cdepax mnpodecCuoHaIbHOM
NESATEIBHOCTH.

MeranpenMeTHbie  pe3yibTaThl  OCBOGHUS  ydyeOHOro  mpeamera  «XUMUS»
Ha YPOBHE CpeAHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3Ha4YUMBbIC JUTSL bopmupoBaHus MHUPOBO33PECHUS oOyyarommxcs
MEXIUCIUIUTUHAPHBIE  (MEXMpPEIMETHBIC)  OOIIEHAYYHbIE  TOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOW KapTHUHBI MHUpPA U CleUU(PHUKY METOJOB MO3HAHUS, MCHOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPrus, SBICHHE, IPOIECC, CHUCTEMA,
HAyYHBIM (paKT, TPHUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIEIOBAHHE,
HaOJI0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPyTHe);

yHUBEpCcajdbHble ydeOHble JelcTBHs  (TIO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,
peryisTHBHBIE), oOecrneunBaomue QGopMupoBaHue (YHKIHOHAIBHOM TIPAMOTHOCTH
Y COIMATTLHOW KOMITETCHIINH 00YYaroInXcs;

CIIOCOOHOCTh  00y4YarolUXcsl MCMHOJIb30BaTh OCBOEHHBIE MEKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HaHUS M YHUBEpCAlbHbIE y4yeOHbIE ICHCTBUS B MO3HABaTEIbHOU
Y COLIMAJIbHOM IPAKTHUKE.

MeranpeaMeTHbie pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATBbHBIMU YUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU J1€UCTBUSIMHU.

OBnaseHne yHUBEPCATbHBIMU YUYEOHBIMU TO3HABATEIHHBIMU JEHCTBUSMU:

1) 6a30BbIE JTOTHYECKHE ACHCTBUS:
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CaMOCTOATENBHO (HOPMYJIMPOBATh W AKTyaJIM3HPOBATh NPOOJIEMy, BCECTOPOHHE
e€ paccMaTpHBaTh;

ONPEAEIIATh LIENN JEATENBHOCTH, 3aaBas MMapaMeTpbl U KPUTEPUHU UX JOCTHKECHMS,
COOTHOCHUTD PE3YJIbTATHI ACSITEILHOCTH C TOCTABICHHBIMU LIEJISIMH;

HCIIOJIb30BATh MPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILUIEHHUS] — BBIIEIATh
XapaKTepHble IPU3HAKM IIOHATHM W YCTAHAaBIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOLIUE MOHATHS 151 OOBSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMpPATh OCHOBAHMSI M KPUTEPUU M KIIacCU(UKAIMU BEIIECTB M XUMUYECKUX
peakuuii;

YCTAaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEXKIY N3Y4acMbIMH SBJICHUSMY;

CTPOUTH JIOTMUECKHE PpacCyXJeHUs (MHAYKTHBHBIE, JIEAyKTUBHbIE, IO aHAJOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH M NIPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHMSX,
(opMyIMpPOBaTh BHIBOJIBI U 3aKIIFOUCHMS,

NPUMEHATh B TpolLecce IO3HAHUS, MCIOJIb3yEMblE B XHUMHUU CHMBOJIMYECKHE
(3HAKOBbIE) MOJIENH, MPEOOPa3OBBIBATH MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKUI 3HAK
(cuMBOJI) 3J€MeHTa, XuMHYeckas (opMylia, YypaBHEHHE XUMHUYECKOH peakuuu —
IpU pelIeHWH Y4eOHBIX MMO3HABATEJIbHBIX M MPAKTUYECKUX 3aiay, MPUMEHATh Ha3BaHHBIC
MOJIETIbHBIE TIPEJICTABICHUS JUUIS BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEILECTB
Y XUMHYECKHUX PEAKIIUM.

2) 6a30BbIE HCCIIEAOBATENBCKUE JCHCTBUS:

BJIaJIETh OCHOBAaMHU METOJI0OB HAYYHOT'O IMO3HAHMSI BEIIECTB U XUMUUECKUX PEaKLUii;

dbopMynupoBaTh ILeNM U 3aJauyd HUCCIEIOBaHUS, MCIOIb30BaTh IOCTABICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHUS
U OCHOBBI JJIs1 (POPMHUPOBAHMS THUIOTE3bl 1O MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYXJICHU;

BJIJIETh HaBBIKAMU CAMOCTOSITEJIBHOTO IJIAHWPOBAHMS U MPOBEACHUS YUEHUUYECKUX
IKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUs HaONI0AaTh 3a XOJIOM  Ipolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €r0 pe3yjbTaT, GOpMyIHpPOBaThH 00OOIIEHHUS U BBIBObI
OTHOCUTENIBHO JOCTOBEPHOCTU PE3YyJbTAaTOB HCCIEIOBaHUS, COCTaBIATH OOOCHOBAHHBIN
OTu€T O MPOJIeTaHHON paboTe;

MPUOOPETATh OMBIT YYCHHUYECKOW HCCIIEOBATEIBCKOM U MPOCKTHON JEeSTEIHHOCTH,
NPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY METOJOB pPELIEHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MMO3HAHUS.

3) pabota ¢ uH(popManHei:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HHGOOpMauM (Hay4dHO-MOMyJsipHas
JUTepaTypa XHUMHYECKOTO COJAEpX aHUs, CIpaBOYHbIE MNocoOus, pecypcbl MHTepHeta),
aHATM3UPOBaTh WMH(GOPMAIMIO PA3NUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTE;

dbopMynHpoBaTh 3aMpOCkl U MPUMEHATh pa3jIu4HbIe METO/bl NMPHU MOUCKE U 0TOOpE
uH(popMaluu, He0OXOIMMOM JIJIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpPeeIEHHOTO TUIIA;

npuoodpeTaThb OTIBIT MCIIOJIb30BAHUS MH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaNIbHYIO (HOpMY MpeACTaBiIeHUs HH)OpMaIu
(cxemsbl, rpaduKu, TUarpamMMbl, TAOJIUIBI, PUCYHKHU U IPyTHE);

UCII0JIb30BAaTh HAyUYHBIN fA3BIK B KayecTBE CpeAcTBa IpH pabOTe € XUMHUYECKOUN
uHpoOpMalMel: NPUMEHSATh MEXIpeAMETHble (pu3nueckue M MaTeMaTU4eCKHe) 3HaKu
U CUMBOJIBI, (popMyIIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

MCII0JIb30BaTh U MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAIHOCTH.
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OBnajieHre yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHUCTBUAMMU:

3a/laBaTb BONPOCHI MO CYIIECTBY OOCYXKJaeMoil TeMbl B XOA€ Juaiora
W/WIN TUCKYCCUH, BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEIJI0KEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTyNIaTh C Mpe3eHTalMeld pe3yJbTaTOB IO3HABAaTEIbHOM  JESTEIHHOCTH,
MOJIyYEHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU INIPU BBINOJHEHUH
XUMUYECKOTO SKCIEPUMEHTA, TMPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3alui Y4eOHOTO TMpoeKTa U (QOpMyIUpPOBATH BBIBOBI
[0 pe3yibTaTaM IPOBEIEHHBIX HCCIEAOBAaHUN IMYTEM COIJIACOBAaHUS NO3ULMA B XOJE
o0cyxieHns 1 0OMeHa MHEHUSIMHU.

OBnajsieHre yHUBEPCATbHBIMU PETYISTUBHBIMU JI€UCTBUSIMU:

CaMOCTOSITEJIbHO ~ TUIAHUPOBaTh M OCYIIECTBISATH  CBOIO  IO3HABATEIBHYIO
NESITENBHOCTD, ONPEAeIsas e€ IeNIU U 3aJjaui, KOHTPOJIUPOBATh U M0 Mepe HEOOXOAUMOCTHU
KOPPEKTUPOBATh TMpEeIaraéMblii adrOpuT™M JEWCTBUH TMPU  BBINOJHEHUU Y4YEOHBIX
U HCCJENOBaTeNbCKUX 3aJlad, BbIOMpaTh HamOosee 3¢ EKTHUBHBIM CHOCOO0 UX pelIeHUs
C Y4€TOM MOJIYYEHHUS HOBBIX 3HAHMI O BEIIECTBAX U XUMHUYECKUX PEAKLIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEUW NESATENIHbHOCTM HAa OCHOBE CaMoOaHalIu3a
U CAMOOIICHKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHUSI IPOrPaMMBbI CPETHET0 O0IIEero 0Opa3oBaHUs MO
XUMHH Ha ©0a30BOM YpOBHE OPHEHTHPOBAHBI Ha oOOecredYeHHe MPEeUMYIIECTBEHHO
00111e00pa3oBaTEeIbHON U OOIMIEKYJIBTYPHOM MOATOTOBKM oOOydaromuxcsi. OHH BKIIOYAIOT
crienuuvecKkue A ydeOHOro mpeamera « XUMHs) HaydHbIe 3HAHUS, YMEHHUS U CIOCOOBI
JEUCTBUN o OCBOCHHUIO, MHTEpIIpETaALUU
U 1peoOpa3oBaHUIO 3HAHUW, BHIBI JEATEIBHOCTH 10 TOJTYYEHUIO HOBOTO 3HAHUS
U TPUMEHEHUIO 3HAHUM B PA3IMUHBIX YYEOHBIX U PEATbHBIX JKHU3HCHHBIX CHUTYaIHSX,
CBSI3aHHBIX C XUMHUEH. B mporpamMme mo XMMuu MpeaMeTHbIE PE3yIbTaThl MPEICTABICHBI 11O
rojilaM U3y4yeHUs.

K konmy oOydyenuss B 10 kjacce mnpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI Kypca
«Opranuyeckas XUMHUs» OTPAXKAIOT:

c(hopMUPOBAaHHOCTH MPEICTABJICHUMN 0 XAMUYECKOU COCTAaBJIAIOIICH
€CTECTBEHHO-HAyYHOU KapTUHBl MHUpa, POJIM XUMUUW B TO3HAHWM SBJICHUN MPUPOBL,
B (OPMHUPOBAHUHU MBIIUJICHUS U KYJbTYphl JUYHOCTH, €€ (DYHKIIMOHATHHOW TPAMOTHOCTH,
HEOOXOAUMOUN MJig peHieHUusT TPaKTUUECKUX 3a7ad U DIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOMN CPEJIE;

BJIaJICHUE CHUCTEMOW XUMUYECKUX 3HAHUN, KOTOpask BKIIFOYACT:

OCHOBOIIOJIATAIONNE TOHATHS (XUMUYECKHUM 3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0UKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, XHWMHUYECKasi  CBSI3b,
CTpyKTypHasi popmyna (pa3BEpHyTast U COKpalI€HHAs ), MOJIb, MOJISIPHAsI Macca, MOJISPHBIN
00bEM, YTIEpOJHBINA CKeneT, (PyHKIMOHANbHAS TPyMIa, pagukall, U30MEpHUs, H30MEPHI,
TOMOJIOTUYECKUN  psifl, TOMOJIOTH, YTJEBOJAOPOJbI, KHUCIOPOJ U a30TCOJASpKaIllne
COCIMHEHUsI, MOHOMEp, IMOJHUMEpP, CTPYKTypPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COEJIMHEHUS);

TEOPHH M 3aKOHBI (TEOPHs CTPOCHUsI opraHudeckux BemiecTB A.M. bytneposa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU;

MHUPOBO33pEHUECKUE 3HAHWA, JIeKallue B OCHOBE IIOHMMaHUS NPUYUHHOCTU
U CUCTEMHOCTH XMMHUYECKHX SIBIEHUH, (PaKTOJIOIMUECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBE,
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MOJIy4YEHUU U OE€30MaCHOM HCIOJIb30BAHUM BaXKHEWIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOU NIeATEIbHOCTH YEJI0BEKA;

chOpMUPOBAaHHOCTh YMEHMM  BBISBISATH  XapaKTEpHbIE MPU3HAKH  TOHSTHIA,
YCTaHABIMBAThb WX  B3aUMOCBSI3b,  HCIOJIb30BaTh  COOTBETCTBYIOIIME  MOHATHSA
IIPY ONIMCAHUH COCTaBa, CTPOEHUS U MPEBPALIEHUI OPraHNYECKUX COETUHEHUM;

chOpMUPOBAaHHOCTH YMEHUU UCII0JIb30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpali€HHON) GopMmy
OpraHWYECKUX BEIIECTB M YPaBHEHHM XUMHUUYECKUX PEAKIMi, H3rOTaBIMBATH MOJCIH
MOJIEKYJI ~ OpPraHMYECKHX  BEIIECTB U1  WUIOCTpAlUd  HUX  XUMHUYECKOIO
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAaHHOCTh ~ YMEHUW  YyCTAaHABJIMBATh  MPUHAJICKHOCTh  U3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTAaBYy U CTPOEHHUIO K ONpEeNeIEHHOMY Kiaccy/TpyIie
coeuHeHU  (YrIeBOIOPOIbI, KHCIIOPOJ W a30TCOAEp)KAIUE  COEOUHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEMHEHHMs), JaBaThb WM Ha3BaHUS 1O CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takke mNpUBOIUTH TpPUBUAIBHBIE HAa3BaHHUS OTICIBHBIX
OpraHMYeCKHX BEHIECTB (ITHIICH, MPOMIICH, alleTUIICH, STUJICHIIINKOIb, TTUIEPUH, (EHOIT,
dbopManpaeruy, aneTanbleru, MypaBbUHAs KHUCJIOTA, YKCYyCHas KHCIOTa, OJEHMHOBAs
KHCIIOTa, CTEApUHOBas KUCIIOTA, II0K03a, (PPYKTO3a, KpaxMmal, LeI0JI03a, TIIMIUH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACISITh BUIBI XUMUYECKON CBSI3U B OPraHUYECKHUX
COEIMHEHUSIX (OJJMHAPHBIE U KPATHBIE);

chOpMUPOBAaHHOCTh ~ YMEHHUS  NPUMEHATH  TOJIOKEHUSI  TEOPUU  CTPOCHUS
oprannueckux Bemects A.M. byTnepoBa 11 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB
OT MX COCTaBa U CTPOECHUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

chOpMHUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpOeHUE, (U3MUECKUE
U XUMUYECKHE CBOMCTBA TUIHYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BeleCTB (MEeTaH, 3TaH, STUJICH, MPOMUJICH, aleTWieH, Oyraauen-1,3, metunOyraauen-1,3,
O€H30J1, METaHOJ, TAHOJI, THJICHTJIMKOIb, TIUIEPHH, (PEHO, alleTaabAeTul, MypaBbuHas U
YKCyCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmaja, UeJliojio3a, AaMHHOYKCYyCHasi KHUCIOTa),
WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAaHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOJIHOTO CHIPbS
(HedTh, MPUPOIHBIN Ta3, YToJib), CIIOCOOBI UX MEPEPaOOTKU M MPAKTUUECKOE MPUMEHEHHE
NPOJYKTOB NepepadoTKu;

c(hOpMUPOBAaHHOCTh YMEHUH MPOBOJUTH BBHIYHCIICHUS 110 XUMHUYECKUM YPaBHEHUSM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WM TNPOAYKTa peaKUuu
0 U3BECTHbIM Macce, O00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB
WM NIPOJTYKTOB PEAKIIUN);

chOpMUPOBAaHHOCTh yYMEHHWI BIIAJIETh CUCTEMOW 3HAHMA 00 OCHOBHBIX METOJaX
HAy4YHOTO TIO3HAHMS, UCIONB3YEMbIX B XHMHH TPH W3YUYEHUHM BEHIECTB M XHUMHUYECKHUX
ABJICHUN (HaONIoIeHHe, W3MEPEHHEe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaATh
CHUCTEMHbIC XUMUYECKHE 3HAHUS ISl NPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

chOpMUPOBAaHHOCTh YMEHHMM COOJIOJaTh TMpaBuja IMOJIb30BAHUS XUMHUYECKOU
NOCYZI0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, A TAKXKE MPaBUJia 0OpalIEHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIHUSIMU IO BBIIOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJHITh XUMUYECKUN HKCIIEPUMEHT
(mpeBpalieHuss OpraHMYecKUX BELIECTB MPHU HArpeBaHUU, MOJYyUYEHUE STUICHA U U3yUYeHUe
€ro CBOICTB, KayeCTBEHHbIE pEAKLMHU OPraHWYECKUX BELIECTB, JEHATypauus OeIKoB
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OpyU HArpeBaHWM, IBETHBIC pEaKUWu OEIKOB) B COOTBETCTBHM C TNPABWIAMU TEXHUKU
0€30MacHOCTH TMpHU OOpallleHUH C BeUleCTBaMU U J1a0OpaTOPHBIM O00OPYIOBaHUEM,
NPEJICTABIATh Pe3yIbTaThl XUMHUUYECKOTO OJKCIEepUMEeHTa B (GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOLIUX peakUuid U (OpMyIHPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMHUPOBAaHHOCTh ~ yMEHMH  KPUTUYECKH  AHAIM3UPOBATH  XMMHYECKYIO
uH(pOPMAIINIO, TIOy4aeMyl0 M3 pPa3HbIX HUCTOYHUKOB (CpeicTBa MaccoBOW WMHGOpMAaIUH,
WuTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUI COONIOAATH MPaBUJIA 3KOJOTUYECKH LIEJIECO0OPa3HOIO
MOBEJCHHUS] B OBITY U TPYIOBOW [EATEIBHOCTH B IEJSX COXPAHEHHSI CBOETO 30POBBS
U OKpY)KAaIoIIed NPUPOJHON Cpelbl, OCO3HaBaTh ONACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpraHu3Mbl ONpPEEIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAas cMblich nokaszatens 11K,
NOSICHATh Ha TMpUMEpax CHocoObl YMEHBIIEHUS M NPEIOTBPAILECHUS HMX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4arouuxcss C OrPaHUYEHHBIMH BO3MOXHOCTSMH 370pPOBbSi: yMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUH;

JUISL CJETIBIX W CIA0OBUISIIUX OOYYaIOUIUXCS: YMEHUE MCIOIb30BaTh peabedHO
TOYEYHYIO cucTeMy o0o3HaueHui JI. bpaitns 1 3anucu XumMuueckux Gopmyi.

K xoniy o0ydenus B 11 kiacce mpeIMeTHbIC pe3yabTaThl OCBOCHHS Kypca «OO01as u
HEOpraHuyecKasi XuMus»» OTPaXKaroT:

c(hopMUPOBaAaHHOCTH MPECTABICHUM: 0 XUMHYECKOU COCTaBJISIIOIIIEC T
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, POJM XMMUU B TO3HAHUM SIBJICHUU MPUPOIBL,
B ()OPMUPOBAHHH MBIIIJICHUS U KYJIbTYPbl JIUYHOCTH, €€ (PYHKIIMOHAILHON I'PaMOTHOCTH,
HEOOXOAMMOM Ui pelleHHus NPAaKTUYeCKUX 3a7ad U DKOJOTHYEeCKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/I0POBbIO U MIPUPOTHON cpee;

BJIJICHHE CUCTEMOI XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAOIIME TOHATUS (XUMHYECKHH JJIEMEHT, aToM, H30Tom, s-, P-, d-
AIIEKTPOHHbIE OPOUTAIIM aTOMOB, MOH, MOJIEKYJIA, MOJb, MOJISIPHBII O00BEM, BaJIEHTHOCTb,
AIIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMHUYECKasl CBsI3b (KOBaJIEHTHAs, MOHHAs,
METaJNINYECKasi, BOJOPOJHAs), KPUCTAUINYECKAs PEIIETKA, TUIIBI XUMUYECKUX PEaKIIHM,
pacTBOp, IEKTPOJIUTHI, HERJIEKTPOJIUTHI, JIEKTPOJUTUYECKAs JUCCOLMALINS, OKHCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOHN PEaKIi, XUMUYECKOE PaBHOBECHUE);

TEOpPUU M 3aKOHBI (TEOpHUSl DJIEKTPOJIUTUYECKON JUCCOIMAIMK, MNEePUOIUUECKUI
3akoH JI.1. MeHneneeBa, 3aKOH COXpPaHEHUS MAacChl BELIECTB, 3aKOH COXPaHEHHUS
U TMIPEBpAILlEHUs] SHEPTHH NPU XUMUYECKUX PEaKUHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE MOHWMAaHUS MPUYUHHOCTU U
CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
NOJYyYEHHH U 0€30M1aCHOM MCIOJIb30BaHUH BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIHbHOCTH YeJIOBEKa;

chOpMUPOBAaHHOCTh YMEHMHM  BBISBJISATH  XapakTEpHbIE MPU3HAKK  TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BAaTh COOTBETCTBYIOIINE TIOHITHS IIPU ONHMCAHUU
HEOPraHMYECKHUX BEIECTB U UX MPEeBpallleHUN;

c(hOpMUPOBAHHOCTh yYMEHHH UCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY
JUIS COCTaBIIeHUs ()OPMYJT BEUIECTB M YPABHEHUI XUMHUECKHUX PEAKIIHHA, CHCTEMATUYECKYIO
HoMmeHknarypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEJIBbHBIX HEOPTAaHWUYECKUX BEILLECTB
(yrapHblil ra3, yriaekucislii ra3, aMMuak, raméHas U3BECThb, Heral€Hasi U3BeCTh, MUTheBas
coJia, MUPUT U ApYyTHE);

17



chOpMHUPOBAaHHOCTh YMEHUW OMPENENSITh BAJICHTHOCTh W CTENEHb OKUCICHHS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJI XUMHYECKON CBS3H
(koBaJIeHTHasi, HWOHHAs, MeETaJUIMYecKas, BOJOpPOJAHAs) B  COCAMHEHHSX,  THUI
KPUCTAJUTMYECKON PEIIETKHM KOHKPETHOTO BEIIecTBa (aTOMHAasl, MOJICKYJIsIpHAs, MOHHAas,
MeTaJUTMYecKas ), XapakTep Cpe/ibl B BOAHBIX PACTBOPaX HEOPTAaHUYECKUX COCTMHEHUM;

chOpMHUPOBAaHHOCTh YMEHHI yCTaHABIMBATh MPUHAIICKHOCTh HEOPTraHUYECKUX
BEILIECTB MO UX COCTaBY K OMPEIEIEHHOMY KIIACCY/TPYyIIe COeTMHEHUM (MPOCThIE BEIIECTBA
— METaJUIbl U HEMETAJIJIbI, OKCUJIbl, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH);

chOpMHUPOBAaHHOCTh YMEHUU pacKpbhIBaTh CMBICI  IEPUOJMYECKOTO  3aKOHA
J.W. MenneneeBa W JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKHUX A1eMeHTOB 1—4 nepuoqoB Ilepnoanueckoil cucTEMbl XUMUUYECKUX 3JIEMEHTOB
J.U. MenneneeBa, WCHONB3Yys TOHATHS  «S-, P-, O-3JeKTpoHHBIE  OpOUTAIM»,
«QHEPTETUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMUYECKHUX
AJIEMEHTOB U MX COEAMHEHUW mno mnepuogam M rpynmnam llepuogmdeckoil cuCTEMBI
xuMuueckux 3neMeHToB [I.1. Menneneesa;

c(hOpMUPOBAaHHOCTh YMEHUU XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHYECKUE
CBOMCTBA HEOPTaHMYECKHUX BEIIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
F€HETUYECKOM CBSI3M MEXJYy HEOPraHMYECKUMHU BEIIECTBAMHU C TMOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

chOpMUPOBAaHHOCTh ~ yMEHHUA  KJIaCCU(DUIIMPOBATH  XUMHUYECKHE  PEaAKIUU
M0 Pa3IMYHBIM MPU3HAKAM (YHCITY ¥ COCTAaBY PEarupyrolnX BEIIeCTB, TEIIOBOMY dhheKTy
peaxkiuy, U3MEHEHUIO CTETICHEW OKUCIICHHS SJIEMEHTOB, OOPAaTUMOCTH PEaKIIHH, y4aCTHIO
KaTaJlnu3aTopa);

c(hOpMUPOBAaHHOCTh YMEHUM COCTABIISTh YPaBHEHUSI PEAKIMM PA3TUYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHUS PEaKIMii HMOHHOTO OOMEHa, YYWTHIBAas YCIIOBUS,
MIPU KOTOPBIX 3TH PEAKIIUU UIAYT JI0 KOHIIA;

c(hOopMUPOBAaHHOCTh YMEHUM MPOBOJUTH PEAKIINHU, TOTBEPKAAIONINE KAUYECTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJIHBIX PaCTBOPAaX HEOPTaHUUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh yMEHUN pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUIl IMOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajaHca 3THX
peakuumii;

cOpMUPOBAaHHOCTh YMEHUH OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU
peakuuu OT pa3IUYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTrO paBHOBECHUS
B 3aBUCHUMOCTHU OT BHelHero Bo3aeicteus (mpunuun Jle [latense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMUYECKHE MPOIECCHI, JIekKaIlIne
B OCHOBE TMPOMBIIIJICHHOIO TOJXYYEHUS CEpHOM KHCIOTBbl, aMMHaKa, a TakKke
c(OpMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIMX HAYYHBIX MPHUHIMIAX WU HKOJOTMYECKHX
npobieMax XMMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAaHHOCTh YMEHHUN MPOBOJUTH BBIYMCIEHUS C HCIIOJIb30BAHUEM MOHSTHS
«MaccoBasi JI0Jisl BEUIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHM Ta30B MPH XUMUYECKUX
peakuusax, Macchl BEIIECTBA WM O0bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
mMacce wiu 00BEMY OIHOrO M3 YYacTBYIOUIMX B PEAKLUU BELIECTB, TEIUIOBOTO 3(deKTa
peaKkIuyu Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEILLIECTB, MPEBPAILICHUS U COXPaHECHMS
SHEPIUY;
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chOpMHUPOBAaHHOCTh yMEHHI COOJIOJaTh TMpaBWja IMOJIB30BAHUS XUMHUYECKOU
nocyI0i 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TaKKe MpaBHiIa OOpaIlleHus C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIMSIMH 10 BHITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH TJIAHUPOBATH U BBITIOIHATH XUMUYECKHI SKCIIEPUMEHT
(pa3noxeHue MepoKcHaa BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa, OMpPEACIICHHE CpPEIbl
pacTBOpPOB BEUIECTB € IOMOILIBI) YHHMBEPCAIBHOIO WHAMKATOPA, BIHUSHUE Pa3JIHMYHBIX
(GakTOpOB Ha CKOPOCTh XMMHMUYECKON peaKIuu, Peaklud HMOHHOTO OOMEHa, KaYeCTBEHHbIE
peakuu Ha cylbdar-, KapOOHAT- WU XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHS, DPEIICHHE
AKCIIEPUMEHTANBHBIX 3adad 1mo Temam «Metamibe» u «Hemeramisl») B COOTBETCTBUH
C MpaBWJIaMH TEXHHUKH O€30MacHOCTU MPU OOpaIEHUHU C BElIeCTBAMH U J1ab0paTOpHBIM
000pyI0BaHKEM, MPEJICTABISITH PE3YIbTAThl XUMUUYECKOTO SKCIIEPUMEHTA B (OpME 3alUCH
YpaBHEHUM COOTBETCTBYIOIIUX peakiuid u (HOpMyIHpoBaTh BHIBOJABI HA OCHOBE OSTHUX
pE3yIBTaTOB;

chOpMUPOBAaHHOCT, ~ yMEHUW  KPUTHYECKH  aHAIU3UPOBATH  XUMHYECKYIO
nH(popMaIKIO, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPEeJCTBA MACCOBOM KOMMYHMKAIIUH,
WuTepHeT u ApyTux);

chOpMUPOBAaHHOCTh YMEHUH COONMIOAATHh MpaBUiIa DKOJIOTUYECKU IIEJIECO00pa3HOTrO
MOBEJEHUA B OBITY M TPYJOBOM JEATEIBHOCTA B IENAX COXPAHEHHUS CBOETO 3/I0POBBS
U OKpY’KaloWEHd MNPUPOJHOM CpEelbl, OCO3HABAaTh OMNACHOCTHh BO3JICHCTBHS Ha JKHUBBIC
OpraHW3Mbl OIpEAENEHHBIX BEIIECTB, MNOHMMAas cMbica mnokazartens I[IJIK, mnosicHATh
Ha TpUMEpax CHocoObl YMEHBIICHUS W MPEAOTBpALEHUS WX BPEIHOIO BO3JACHCTBUA
Ha OPTaHU3M YEJIOBEKa;

Ui O0y4aroumuxcss C OTrPAaHUYCHHBIMA BO3MOXHOCTSMH  370POBBSI: yMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUYECKUX
SIBIICHUI;

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJb30BaTh PelbeHO
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anvucu XumMudeckux Gopmy.
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