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Pabouas mporpamMma mo y4eOHOMYy mpenMery «Xumus» (mpeaMerHas o001acTb
«EcTecTBeHHO-HAYUYHbIE TPEAMETHI») (ajiee COOTBETCTBEHHO — MPOrpamMMma Mo XUMHH,
XUMHUS1) BKIIIOYAET MOSCHUTEIBHYIO 3alHCKy, COJAEp:KaHHE OOYy4YeHHUd, IMJIaHUPYyEMbIe
pe3yJIbTaThl OCBOEHUS TMPOTPpaMMbl 1O XHUMHH, IUIAHUPYEMble PE3yJIbTaThl,
TEMATUYECKOE MJIaHUPOBAHUE.

[TosicHuTenbHAsE 3amucKa OTpa)kaeT OOIIMe IEeNIU U 3aJaud U3Yy4YCHUs XUMUU,
XapaKTEPUCTHKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ M3yYeHHI0 OO0yJaronmMucs,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOPY COJEp)KaHMs, K
ONPEEICHUIO TIIaHUPYEMBIX PE3YIbTaTOB.

Conepxkanne OOydeHUS PACKpBIBACT  COJCPXKATENbHBIE JIMHUH, KOTOPHIC
npeajaratoTcs JUisi 00s3aTeNIbHOTO M3YUYEHHUs B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
obmiero o6pazoBanusi, MPoheCCUOHATIBHO OPUEHTUPOBAHHOE COJICPYKAHUE BBIJACICHO
KUPHBIM KYPCHUBOM.

[Inanupyembie pe3yabTaThl OCBOEHHUS MPOTPaMMbl 1O XUMHUH BKJIIOYAIOT

JIMYHOCTHBIC, MCTAIIPCIMCTHLIC PC3YJIbTAThbl 34 BCCb IICPUOL 06y‘-IeHI/IH Ha YPOBHC
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CpCaAHCEIO 06H_I€FO 06p330BaHI/I}I, a TAaKXKC MPCAMCTHBIC JOCTUKCHUSA O6yanOH.I€FOCH 3a

KaXJIbI{ T0J1 00yUCHHUS.



MNOACHUTEJIBHASA 3AIIMCKA

B coorBerctBUM ¢ KoOHUeNTyaidbHbiMU mnonoxeHusmu PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COACPKAHMSI, Pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUIl K
YPOBHIO TIOJITOTOBKM BBIMTYCKHUKOB TporpamMMa IO XUMHUHU (0a30BBI YpOBEHB) Ha
YPOBHE CpeaHero oomero oopa3oBaHus: yCTaHABIUBACT 00s3aTeIbHOE (MHBAPHUAHTHOE)
NpPEIMETHOE COJEp)KaHUE, OMpEACNIeT KOJIWYSCTBCHHBIE W KadeCTBCHHBIE €r0
XapaKTePUCTUKHN HAa KaKJIOM dTare M3ydeHHUs MpeaMeTa, MpeaycMaTpruBaeT MPHUHIIUIIBI
CTPYKTYPUPOBAHHS COJICPXKAHUS W PaCHpelesieHus ero I0 CEeMEeCTpaM, OCHOBHBIM
paszenaM u TeMaM Kypca,

na€T TMPUMEpPHOE pachpeesieHue y4eOHbIX YacOB MO TEeMAaTHYECKUM pa3jeliam,
PEKOMEHIyeT TMPUMEPHYIO IOCJIEeI0BATCILHOCTh M3YYCHHS OTICIBHBIX TEM Kypca C
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOIrO Tpolecca,
BO3pACTHBIX 0coOeHHOCTEH oOyyaromuxcs 1 kypca CIIO;

Ta€T METOAMYECKYI0 WHTEPIpPETAINIO IIeJied HM3y4YeHUs] TpelMeTa Ha ypOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpelHero obmiero  oOpa3oBaHuf,
COZIepKATEIHPHOW XapaKTEPUCTHKU TUTAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTelbHONM TIPOrpaMMBl  CpeIHEro oOmero o0pa3oBaHHs  (JUYHOCTHBIX,
METaNpeAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHIOB  Y4eOHO-ITO3HABATCIIBHON
JeSATEeILHOCTH OOYYarolmerocss MO OCBOCHUIO cojepxanus mnpeamera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMPOrpaMMeE [0 XUMHH COOJIIOJIEHA TPEEMCTBEHHOCTh C
benepanpHOl paboueil mporpaMMoi OCHOBHOTO OOIIET0 0O0pa30BaHUs MO XUMUHU (IS
8-9 kiaccoB 00pa3oBaTENBHBIX OPraHU3aINN, 0a30BbII YPOBEHB).

Xumuueckoe oOpa3oBaHME, IIOJIy4aeMOE BBITYCKHUKAMH MPOQGeCcCHOHATBHON
o0pa3oBaTeNbHON OpraHU3aIllH, SIBISIETCS HEOTHEMIIEMOM 4acThi0O UX 00Pa30BAaHHOCTH.
OHO CITy’)KUT 3aBEpIIAIONIAM JTAllOM Peain3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KJIIOYECBHIX IIEHHOCTEH, TMPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYCCKOTO
oOpa3oBaHusi. DTH IIEHHOCTH KAacCaloTCs MO3HAHMS 3aKOHOB MPHUPOJIBI, (PopMUpOBaHUS
MHUPOBO33pPEHUS U OOIIEeH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJOTHIECKA 00OCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3JI0POBbIO W MPUPOJIHON cpeae. Peanusyercs xumuueckoe
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oOpa3zoBaHue OOy4YalIIMXCAd Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUs CPEJICTBAMU
y4eOHOro mnpeamera «XUMHUs», COJAEPKAHHE M MOCTPOEHUE KOTOPOTO OMpeNeNieHbl B
nporpaMMe Mo XMMHU C YYETOM creun(UKN HaAyKH XUMUHU, €€ 3HAUCHHs B MO3HAHUU
OpUPOABl U B MaTepUaIbHOM >KM3HU 00IlIEeCTBa, a TakkKe C Y4ETOM OOUuX IeNne u
IPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 OOIIEro
oOpazoBanusi B Poccuiickoii ®enepanuu. Tak, Hampumep, npu (HOPMUPOBAHHUU
coliepKaHusl MpeaMeTa «XUMHsD YUYTEHbI CIEAYIOIIHME TMOJOXKEHUS O crenuduxke u
3HAYCHUU HAYKU XUMUHU.

XUMHUSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT oco0yl poib B
COBPEMEHHOM IMBWIM3AINK, B CO3JaHMU HOBOM 0a3bl MaTepHalibHON KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OpMUpOBaHME pPAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, B
CO3/IaHHE 1IEJIOCTHOTO IMPEACTaBICHUs 00 OKpY)KalolleM MHpE KaK O €JAMHCTBE
OpUPOABl U YEJIOBEKa, KOTOopoe (OPMHUPYETCS B XUMUM HAa OCHOBE NOHHMAHMS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHPA, OCO3HAHMS B3aMMOCBA3U MEXIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH M BO3MOYKHBIMU OOJIACTSIMHU MPUMEHEHHs. TecHO
B3aUMOJIEUCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XMUMHs CTajga HEOThEMJIEMOMN
YaCThI0O MHUPOBOM KYyJBTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIICUTHOTO TpyJa W >KU3HU
KaXJ0To ujeHa obuiectBa. CoBpeMeHHasi XUMHUsI KaK HayKa CO3MAaTesIbHasl, KaK HayKa
BBICOKMX TEXHOJIOTMI HaIlpaBjeHa Ha pPEIICHHUE TJIOOAIbHBIX MPOOJEM YCTONYHBOIrO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUYECKOW, MHUIIEBOM, 3KOJIOTHMYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B coorBercTBUM ¢ OOmMMH ULEASIMH M TPUHLUUIAMH CpPEIHEro OoOLIero
obOpazoBanusi coxepxkanue mnpeamera «Xumus» (1 kypc CIIO, 06a30BbIii ypPOBEHb
U3YYEHUS]) OPUEHTHUPOBAHO TMPEUMYLIECTBEHHO HA OOIIEKYJIbTYpPHYIO MOATOTOBKY
o0ydJaronmxcsi, HeOOXOUMYI0 UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPHUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHMS B KM3Hb COLIMYMA, MPOAOHKEHUsI 00pa3oBaHUsl B Pa3IMUHBIX
00J1aCTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsiomuMu ~ MpeAMeTa «XUMUSD»  SBISIOTCA  0a30Bble  KypChl — —
«Oprannveckas xumusi» u «OOwW@as U HeopraHUYecKas XUMHUS», OCHOBHBIM

KOMITIOHCHTOM COJCPIKAHHA KOTOPBIX SABJIAKOTCA OCHOBBI 0azoBoH HAayKH: CHUCTCMaA
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3HAHUWA MO0 HEOPraHMYEeCKOW XUMHH (C BKJIIOUYCHHEM 3HAaHUW W3 OOIIed XWMHUHU) U
OpraHndecko xumMuu. DOOpPMHpPOBAHME JAHHOW CHCTEMBI 3HAHUW TPU HU3YYEHUU
npeaMeTa 00ecrneyrMBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOrooOpasHsl BELIECTB
Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» CcGOpMHUpPOBaHAa B IMpPOrpaMMe IO XUMHU Ha OCHOBE
CHUCTEMHOTO MMOJAX0/a K U3YUYEHHUI0 YUYEeOHOro MaTepuaia u 00yCIOBJIEHa UCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B
Kypce OpraHMyYeCcKOil XHMMHHU BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUU CTPOCHUSI OPTaHMYECKUX COEIUHEHHI, a TAK)KE€ HA YPOBHE CTEPEOXUMUYECKUX
U DIIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemiecTB. CBeleHUs 00 HM3ydyaeMbIX B
Kypce BEILeCTBaX JalTCs B Pa3BUTHH — OT YIJIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOTHYECKU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4ecKol XHMHMHM MOJy4aloT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOrO 0O0IEro 00pa3oBaHMs IE€PBOHAYAILHbBIC
MPEACTABICHUSI O XUMHUYECKOM CBS3U, KIACCU(PHUKAIMOHHBIX MpPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN peaKIuu.

[Tonx HOBBIM yrioM 3peHuss B TmpeameTe «XuMus» 0a30BOro  YpOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha ypOBHE OCHOBHOTIO oOImiero oOpa3oBaHUS
TEOPETUUYECKU MaTeprasl U (PaKTOJIOTUUYECKUE CBEACHUS O BEIIECTBAX U XUMHUYECKOU
peakumu. Tak, B dYacTHocTH, B Kypce «OOmas u HEOpPraHUYecKass XUMUSD)
o0yyJarommmMcsl IpeoCTaBIsIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOANYECKOTrO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIMI, TIIy0Ke MOHATH
UCTOpPUYECKOE W3MEHEeHHe (QYHKIMA JTOr0 3akoHa — OT oboOmaromeid 10
O0OBSICHSIONIEH U TPOTHOZUPYIOICH.

Envnas cucremMa 3HaHWMNW O BaXHEMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M MNPUMEHEHUH, a TaKXKE€ O XHUMHYECKUX PEaKUMsIX, WX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUsl JOMOJHSAETCA DJIEMEHTaMH COJEPKaHMS, UMEIOIUMU
KyJIbTYpPOJIOTHUECKMA M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSI3M XMMHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ pPOJib B

NO3HABATEJIbHOM M  NPAKTUYECKOM  JESITENIbHOCTM  4YEJIOBEKAa, CIIOCOOCTBYIOT
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BOCIIUTAHUIO YBAKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U NMPAKTUYECKUX
NPWIOKEHUN XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICITMBATH
uH(OPMAIUIO U IPUMEHATH €€ JJIsl TIONOJTHEHUS 3HAHUM, PEelIeHUs] UHTEJUIEKTYaJIbHbIX
U IKCIEPUMEHTAJBHBIX MCCIENOBATENbCKUX 3a4ad. B 1enoMm cojaepkaHue ydeOHOro
npeaMeTa «XuUMUsH JAaHHOTO YPOBHS M3YUYEHHUS OPUEHTHPOBAHO Ha (opMUpOBaHHE y
00yyJaroumxcsi MUPOBO33PEHYECKON OCHOBBI MJisi MOHUMaHUS (UIOCOPCKUX UICH,
TAKAX KakK: MaTepUAIbHOE €IUHCTBO HEOPTraHMYECKOr0 W OPTraHUYECKOTO MHpA,
00yCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTh
MPUPOJIHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PEIICHHS POTUBOPEUUN MEKAY HOBBIMU
dbakTaMd U TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHHU B PEIICHUU
HKOJIOTHYECKUX MPpoOJieM, a Takke MpoOJeM COEpeKEeHUs dHEPreTUUECKUX PECYpCOB,
CBIPb, CO3JaHUS HOBBIX TEXHOJOTUM U MATEPHUATIOB.

B nnane pemeHus 3a1a4 BOCIIUTAHUS, PA3BUTUS M COIMANIM3AIMU O0yJarOuXCs
IPUHATHIE TPOrPaMMOW MO XHWMHUHU TMOAXOAbl K OIPEACICHUIO COAECPKAHUSI U
MOCTPOCHUST TIpeAMETa MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX
JNEUCTBUN, UMEIIMUX 0a30BO€ 3HAYCHUE MJIs PA3IUYHBIX BHUIOB JIEATEIBLHOCTH:
pelieHusi mpoOJeM, OUCKa, aHaiu3a U o0paboTKKU MHQOpMAIIMU, HEOOXOIUMBIX IS
NPUOOPETEHUS]  OMbITAa  MPAKTHUYECKOM U MCCIEAOBATEIbCKOM  JIESITEIBHOCTH,
3aHUMAIONIEN BaXKHOE MECTO B ITIO3HAHUU XUMUH.

B npakTuke npenojiaBaHus XMMHUM KaK Ha YPOBHE CpeHEro npodeccuoHaIbHOTO
oOpa3oBaHMsi, TaK U Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUSs, MPU OMPEICICHUU
COIEPKATEIIbHOM  XAPAKTEPUCTUKU LEJIEd H3YYEHUs NpeAMETa HalpaBICHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKOM HayKH KakKk o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON
JESITEIbHOCTH 4YEJIOBEKA W Kak OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAUYECKOM TOYKM 3PEHUS TaKOM TMOAXOJ K OINPEACICHUIO LEJIen HW3yYEHUS
MIPEIMETA SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUs TJIaBHBIMU LENSIMU U3yUYECHUS NIpEAMETa « XUMUS»

Ha 0a30BOM YPOBHE SIBJISIIOTCS:



dbopMupOBaHHE CUCTEMBI XMMHUUYECKUX 3HAHUN KaK Ba)KHEWINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

dbopMHUpOBaHWEe W Pa3BUTHE TMPEICTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB W XUMHUYECKUX PpEaAKIUH, HEOOXOAUMBIX [Jisi TPUOOPETEHUS yMEHU
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUU, HMEIOIINX MECTO B
MPUPOJIE, B MPAKTUYECKOU U MOBCEAHEBHOMN KU3HU;

pa3BUTHE yMEHUN U CHOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOJIOJCHHEM U
OOBSICHEHUEM XHUMHYECKOTO SKCIEPUMEHTa, COOIIOJICHUEM MpaBuil O€30MacHOro
oOpallleHHsI C BeIeCTBAMHU.

Hapsany ¢ »TuM cojepxkaTenbHas XapakKTepUCTUKA Ieed W 3a1ady HU3ydeHUs
npeaMera B mMporpaMMe 1Mo XMMHHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMM TIPHUOPUTETAMH B CHCTEME cpeaHero obmiero oOpaszoBanus. CerojmHs B
npenojaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTECHUE MPAKTUYECKOU
KOMITOHEHTE CoJiepKaHusi 00y4deHHs], OPUEHTUPOBAHHOM HA TMOJTOTOBKY BBIMTYCKHHKA
00111e00pa3oBaTeIbHON  OpraHu3aluM, BiaJCIONIero He HaOopoM 3HaHUM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBHIO, TO €CTh CIOCO0AMU M YMEHUSIMH aKTUBHOTO
MOJYYEHHUS 3HAHUW U IPUMEHEHHS UX B PEAIIbHOM KU3HU JJISI PEIICHUS MTPAKTUYECKUX
3a/1a4.

B 5TOil CBA3M mpu HU3ydeHHUM nOpeaMera «XUMHS» JIOMUHUPYIOLIEE 3HAYEHUE
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a4H, KaK:

aganTtanus oOydYaromuxcsl K YCIOBUSIM JAWHAMUYHO Pa3BUBAIOLIECTOCS MHUPA,
dbopMHpOBaHNE MHTEIUICKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

dbopmupoBaHre Yy 00YUYaIOIMUXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITCTCHIIHN),
MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE ISl PA3JIMYHBIX BUAOB JESITEIBHOCTH: PEIICHUS

npobiieM, TMOMCKa, aHanu3a U 00paboTku uHGOpPMalMU, HEOOXOJUMBIX IS
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npruoOpeTeHus OIbITa JESTEIbHOCTH, KOTOpas 3aHMMAeT Ba)XKHOE MECTO B IMO3HAHUU
XUMHUHU, a TaKXe Ui OIEHKH C TO3MLUH 3KOJOrMYecKoW Oe30MacHOCTH XapakTepa
BJIMSIHUST BEILECTB M XMMHUYECKHX IMPOIIECCOB HAa OPTraHM3M YEJIOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE 00YYaIOIMIUXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOpETaTh HOBBIC
3HaHUS 10 XMMHUU B COOTBETCTBUHM C XM3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH MJis1 TMOMCKAa W aHaiu3a Y4eOHOH W
HAYYHOIOITYJIIPHON HH(OPMAIINH XUMHUYECKOTO COJICPKAHUS;

(GopMHUpOBaHHE U Pa3BUTHE Yy OOYYAlOIIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHME y  oOydJamomuxcsi  yOSKIEHHOCTH B T'yMaHHCTUYECKOU
HANpaBICHHOCTH XHMUHU, €€ BaXXHOW pOJIM B pEHICHUH TJI00AIBHBIX MpolIeM
paIMoOHaIBbHOTO TPUPOIOTIONH30BAHMS, TOMOIHEHUS JHEPTeTHYECKUX PECYpPCOB U
COXpaHEHHUS TMPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpexHOTro
OTHONICHHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHs OIbITa
UCTIOJIB30BAHUSl  TMOJYYEHHBIX 3HAHWW JUIsl TIPUHSATHS TPAMOTHBIX PpEIICHUH B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.

[Menm wm 3amaum  u3ydeHus mOpeaMeTa «XUMHS» TMOIYYWIA TMOAPOOHYIO
METOJMYECKYI0 HHTepHpeTanuio B pasnene «l[lmanupyemble pe3ynabTaTbl OCBOCHUS
IporpaMMbl IO XUMHUUY, Ojarogaps yeMy oOecredeHO YETKOE MPEACTABICHUE O TOM,
KaKue 3HaHWs 1 YMEHHSI HIMEIOT MPSIMOE OTHOIICHHE K peaTn3allii KOHKPETHOM TEIH.

Oob1eoOpazoBaTenbHas AUCUUIUIMHA «XUMHsD» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM  [MKJIE Yy4eOHOTro IUIaHa OCHOBHOM mpodeccHoHanbHON
obOpazoBarenbHON nporpammel crenuanbHocTh 09.02.07 MHpopMaliMoHHbIE CUCTEMBI U
IpOrpaMMHUPOBaHUE Kilaccax.

O6HICC YHCJI0 4aCOB, PCKOMCHAOBAHHBIX I U3YUYCHUA XUMHUHU — 80 yacos:
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COIAEPKXAHUE OBYUEHUSA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHn4ecKOW XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepHaNoB. Teopus CTPOCHUS OPraHHUYECKHUX
coenunenuii A.M. ByTtiepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupUKalUU OpraHMYEcKHX BemiecTB. HomeHknatypa
OpraHUYeCKUX COEAMHEHUM (CUCTEeMaThueckas) | TpUBUAJIbHBIC Ha3BaHUS
BAKHEHUILINX IPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIEePUMEHTAJIbHbIE METOAbl M3y4YeHUS BelleCTB M HUX INpeBpalleHui
O3HakomJieHHE C oOOpa3laMd OpPraHMYECKUX BEIIECTB U MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOJACHUE U
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHW psaA. Meran u d3TaH —
MPOCTEUIINE TPEICTABUTEIIN AIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIU aJKEHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyTtaaueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [logydeHre CHUHTETHYECKOIo
KaydyKa ¥ pe3uHbl. AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTUUECKUN

psan. AUETWIEH — IPOCTEHMIIMH IIPEACTABUTENb AJKWHOB: COCTaB, CTPOCHHE,
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bu3nuecKue u XMMUYECKHUE CBOMCTBA (peaklMKi THIPUPOBAHUS, FaIOTEHUPOBAHMS,
rUpaTanuu, TOPeHus ), MoTyyeHUue U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiu TajJOrTeHUPOBAHUS U HUTPOBAHUS), TOJyYeHHE U NpuUMeHeHue. Tomyon:
COCTaB, CTpoeHue, (U3NYECKHEe W  XUMHYECKHE CBOWCTBAa  (peaxiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), TMOJy4YeHHE W TpUMEHeHHe. TOKCHUYHOCTh
apeHoB. ['‘eHeTMyeckasi CBsSI3b MEXKIYy YIJIEBOJOPOAAMH, MNPUHAJICKAINUMHA K
pa3IMYHBIM KJIacCaM.

IIpupoaHble HCTOYHMKHU YIJI€BOIOPOIOB.

[Ipupoausiii ra3 u nomyTHele HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
CnocoObl  mepepaOoTku  HedTU:  TEpPEeroHKa, KPEKUHr  (TePMUYECKUH,
Karanutudeckuii), nuponus. [IpoaykTsl mepepaboTku HEPTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroib 1 MPOIyKTHI €ro nepepadboTKu.

PacuérHnble 3agaun

Boluncnenuss mo ypaBHEHHIO XHUMHYECKOW peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xaiue oprannyeckue coeinHeHust

[IpenenvHble ONHOATOMHBIE CHUPTHL. MeTaHONI W DJTAaHON: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMHU, TOPEHHE), MpPUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHEe MEeTaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaromMHbie CIUPTHI. DTUICHIJIMKOIb U TIULEPUH: CTPOEHHUE, GU3NYECKUE
U XUMHYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO INEJIOYHBIMH METaJlIaMH,
KaueCTBEHHAs] peakiisg Ha MHOTOATOMHBIE CHUpTHI). JleficTBME Ha OpraHu3m
yenoBeka. [IpuMeHeHHWe TIWIEpUHA U ATWICHNIHKONSA. DEeHOoN: CcTpoeHue
MOJIEKYJbl, (U3UUECKHe ¥ XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.

[Tpumenenue ¢penomna.
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Anpaerunbl U ketoHsl. opmanbaerus, aneTanbaerull: CTpoeHue, ru3nduecKkue
U XUMHYECKHE CBOMCTBA (peaklMd OKUCIEHUS U BOCCTAHOBJICHUS, KaueCTBEHHbIE
peaKkiuu), NoJly4YeHUuEe U IPUMEHECHHUE.

Ayemon.: cmpoeHue, gusuyeckue u Xumuyeckue c8oUcmaea (peaKyuu OKUCIeHUs.
U 80CCMAHOBIEHUS), NOTYUeHUe U NPUMEHEHUE.

OmHOOCHOBHBIC MPECTbHBIC KApOOHOBBIC KUCIOTHI. MypaBbiHAs U YKCYCHAS
KHUCIIOTBI: CTpOEHUE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME IS
KJlacca KHUCJIOT, peakuus dTepudukanuu), TMOJIyYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJICMHOBas KUCIOTHI KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE.

Cnoxuble >Qupbl Kak NPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

Yrnesoasl: cocTtaB, Kilaccudukanus ~— yrJieBOAOB  (MOHO-, JU- U
nonucaxapuapl). ['oko3a — mpocTedimmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKMEe U XUMHUYECKHE CBOWCTBa (B3aUMOJCHCTBHE C
ruapokcuom Meau(ll), oxkucnenue amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKACHUE B MPHUPOJIEC, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunTte3. PpyKkTo3a KaK H30MEP IITHOKO3bI.

Caxaposa — npedcmasumenv OUCAXapuoos8, 2UOPOIU3, HAXONCOeHUEe 8 NPUPOOe
U npumMeHeHue.

Kpaxman u nemnonos3a Kak NnpupojHble noiuMmepbl. CTpoeHue Kpaxmana H
uetonao3bl.  dusznueckue W XUMHUYECKHME CBOMCTBA Kpaxmaya (THAPOIM3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

PacuérHble 3agaun

Bbluncienuss Mmo ypaBHEHHIO XMMHYECKOW peakiuu (Maccbl, 00BbEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30Tconepmamne OpraHmvYeCKMue COCIMHCHUSA
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AMuHBI. MeTHIIaMUH U aHWIIMH: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOICTBa (TOpeHHe, B3aUMOJICHCTBUE C BOJON U KUCIOTaMH).

AMUHOKHUCIIOTHI KaKk aM(OTEepHbIC OpraHUYecKre coeauHeHus. Pusnyeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HAYECHHE aMUHOKHUCIIOT. [lenTuapr.

benkn kak mnpupoIHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHBIE PEaKIIUK Ha OCIIKH.

BricokoMoJIeKyIsipHbIE COEMHEHUS OCHOBHBIE  TOHATUS  XUMHH
BBICOKOMOJIEKYJISIDHBIX COCAMHEHUN: MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIMMEPU3ALNM, CPEIHSS MOJICKyJsipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a  BBICOKOMOJIEKYJIIPHBIX  COCAMHEHUMHM  —  TOJIUMEpU3alus U
MTOJIMKOHACH CALTHSL.

IInacmmaccol (nonusmunen, noaunponuieH, NOJUSUHUIXIOPUO, NOTUCHUPOITL).
Hamypanvhotti u cunmemuueckue xayyyku (6ymaoueHoswlii, X10ponpeHosvlli U
usonpeHoswlii). Bonokua: namypanvhsie (XJI0N0K, wepcms, WENK), UCKYCCMBEHHble
(ayemammoe 80J10KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécam)

Teopernueckne 0CHOBbI XUMUM

XUMHUECKUH A5ieMeHT. ATOM. SIipo aToMma, U30TOMbI. DJIEKTPOHHAs 000I0YKa.
DHepreTUYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, 0- 3JIEMEHTHI.
OcoOeHHOCTH pacnpeieNieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax dSJEMEHTOB
NEPBBIX  YETHIPEX  MEPUOAOB.  ODJEKTPOHHAS  KOHQUTypalus  aTOMOB.
[Teprnonnueckuit 3akoH u [lepuoguueckas cucrema XUMUYECKUX dieMeHToB J[.M.
MenpaeneeBa. CBs3p MNEPUOAMYECKOr0 3akoHa U IleproaMYECKO CUCTEMBI
xumudeckux sneMeHToB [[.M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEHIECTB MO TPyIIaM M IepHuoaM.
3HaYeHue NMEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemiecTBa. XHMHMUYECKas CBS3b. BuHIbl XHMHYECKOM CBSI3U

(KOB&J’ICHTH&?I HCHIOJIpHAasA W IIOJIsIpHAas, WMOHHAasd, MGT&J’IJ’IH‘-I@CKaH). MexaHu3MbI
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oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII W JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA
COoCcTaBa BelIEeCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

ITonatne o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccudpukanus HEOPTraHUYECKUX COCIMHEHHUH. Homenkiatypa
HEOPraHWYECKUX BEUIECTB. ['€HEeTHYecKas CBSA3b HEOPraHMYECKHX BEIIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCaM.

Xumunyeckass — peakuusa. Kiaccuduxamuss  XMMHUYECKMX — peakluil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHHMSI U MPEBPALICHUS YHEPTUU IPU XUMUYECKHUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (hakTopoB. OOpaTUMbIE
peaKIuu.

Xumuueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HA COCTOSIHUE XMMHYECKOTO
paBHOBecus. [Ipuauun Jle [latense.

Onektponutuyeckas nuccouuanus. CunpHble U cnadble ekTpoauTsl. Cpena
BOJHBIX PAaCTBOPOB BEUIECTB: KHWCJAs, HEUTpaibpHas, uieinodHas. [lowamue o
6000pooHom noxaszamene (pH) pacmeopa. Peakuyuu moHHoro obmena. [ uopoaus
Heop2aHudeckux u opzanudeckux eeujecms. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC
peaxkuuu. [lonamue 06 snexmponusze pacniasos u pacmeopos coneil. Ilpumenenue
971eKMpOU3a.

PacuérHble 3agaun

Pacyétel 1o ypaBHEHUSM XMMHUYECKHX pEaKUUMh, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi
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Hemerannel. Ilonoxkenune HemeraiuioB B llepuomguueckoit  cucreme
xuMuueckux snemeHToB /.M. MeHneneeBa u 0COOECHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHciopoaa, cepbl, dochopa u yriaeponaa). XUMHUUYECKHE CBOMCTBA Ba)KHEHUIIHUX
HEMETaJUIOB (TaJoTeHOB, cephl, a3oTa, (ocdopa, yriepoma m KpeMHHs) U HX
COCIMHECHU I (OKCcHJI0B, KUCJIOPOJICOJICPKAIMNX  KHUCIIOT, BOJIOPOJHBIX
coequHeHuit). IIpuMeHeHne BaKHEHITUX HEMETAJJIOB M UX COCAMHEHUU. Xumus
mMpaH3uCmopoe.

Mertamibl. Ilonoxxenune MetayuioB B Ileproandeckoil cHUCTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIIEKTPOHHBIX 000JIOUEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIITIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, Kaaui, KaJbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl nofydeHust MetamuioB. Memannypeus. Kopposus memannos.
CriocoObl 3a1uThl OT KOppo3uu. [IpumeHnenne MeTanioB B ObITY U TEXHHUKE.

PacuérHble 3agaun

Pacuétsl Macchl BellecTBa WM 00BbEMA Ta30B IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUS U )KM3Hb

Ponp xuMum B oOecrieYeHHHM SKOJIOTHYECKOM, DHEPreTHUCCKON W IHIIECBOM
0€30MacHOCTH, pa3BUTUM MeuIMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIIMI.

[IpencraBienust 06 0OIMKMX HAYYHBIX MPUHIMIAX MTPOMBIIIJIEHHOTO TTOJTYYEHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BAXKHEUIINE CTPOUTENBHBIE

MaTcpuajibl, KOHCTPYKIHMOHHBLIC MaTCpHajibl, KpaCKH, CTCKJIO, KCpaMHKa,
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MaTepualibl Jsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSL M 30pOBbE YEJIOBEKa: IpaBWia HCIOJb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B TOBCEJIHEBHOW XU3HU. Bausanue KomnvlomepHozo u3iyueHus Ha 300p06be
npozpammucma.

MexnpeaMeTHbIe CBSI3H

Peannsanus MeXnpeaMeTHBIX CBA3eN Npu u3ydeHun xumun Ha 1 kypce CIIO
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATUS: SBJICHHE, HAy4YHbIA (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UKanus, NepUOJUIHOCTb, HAOIIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@usuka: MaTepus, DOHEprus, Macca, aToM, JJEKTPOH, MOJIEKyJa,
HDHEPreTUYECKU ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BEIUYMHBI U €IUHUIIBI UX U3MEPEHHs, IPOTOH, HEUTPOH,
WOH, U30TOIl, paIMOAKTUBHOCTb.

buonorus: kieTka, OpraHuMs3M, 3KOCHUCTEMA, MaKpO- U MHUKPOAJIEMEHTHI,
BUTaMHHBI, Oroc(epa, oOMEH BeliecTB B opranu3mMe, GOTOCUHTE3, OMOJIOTHIECKU
aKTUBHBIE BelllecTBa (O€JIKH, YTIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOBI, TOJE3HBIE MCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHoJIOTHS: THUILEBbIE TMPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUalibl U3
HUCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, XUMHUYECKasi MPOMBIIIJIEHHOCTb,
METaJUTyprus, MPOU3BOJCTBO CTPOUTEIbHBIX MAaTEPUAIIOB, CEIbCKOXO03HCTBEHHOE
IIPOU3BOJICTBO, nuIIeBas IPOMBIIUIEHHOCTD, dapmaneBTUUeCcKas

INPOMBINIJICHHOCTh, IMPOU3BOACTBO KOCMCTHYCCKHUX IIPCIaparoB, IIPOU3BOACTBO
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KOHCTPYKINHOHHBIX

HaHOTCXHOJIOTHH.

MaTCcpHruaioB,

OJICKTPOHHAsA

IIPOMBINIJICHHOCTD,
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IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA
ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3YyJIbTATBl OCBOCHUA NpeaMeTa «XHMUS» JOCTUTAKOTCA B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTA B COOTBETCTBUU C
T'YMAaHUCTUYECKUMU, COLMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH
U HjeaaMd POCCUUCKOrO TPaKJAHCKOrO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMH Y  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIONIMMHU  IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOyuvaronuxcs. JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa  «XUMUs
OTPpaXarOT CHOPMHUPOBAHHOCTH OMNbITa TMO3HABATEIBHON U  TIPAKTUUYECKOUN
NEeATEIbHOCTH 00YUaIoIUXCS M0 peaTn3aliy NIPUHATHIX B OOLIECTBE LIEHHOCTEH, B
TOM YHCJIE B YACTH:

1. rpaxIaHCKOro BOCIIMTAHUS:
OCO3HaHUSI OOYYAIOIIMMUCS CBOMX KOHCTHTYLMOHHBIX TIpaB M OOS3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;
MPEJICTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIIECHUN
B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENBHOCTU MPH CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHbIX U TO3HABAaTEIbHBIX 3a7a4, BBHITIOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U TTPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHThI
JPYTUX MPU aHAIN3E PA3JIUYHBIX BUIOB YYEOHOH JACSITEIBHOCTH;

2. NAaTPUOTHYECKOT0 BOCIIUTAHMS:
LHEHHOCTHOIO OTHOWIEHHWS K HCTOPUYECKOMY MW  HAy4YHOMY  HAcCJEAHIO
OTE€YECTBEHHOMN XHMUM;
YBaXEHUS K Tpoleccy TBOpYECTBA B 00JIACTMU TEOPUUM U MPAKTUYECKOTO

INPUMCHCHUA XUMHUH, OCO3HAHUA TOro, 4TO AOCTHIKCHHUA HAYKHM CCTb PC3YJIbTAT
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JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,

MTOCTOSTHHOTO TPYJa YYEHBIX U MPAKTUKOB;

WHTEpeCca W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUH W IOCJIEAYIOIIEM aHAIU3E

uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;
3)AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NOBEACHUE M IMOCTYNKH CBOMX TOBAapHILEH C
NO3ULMKA HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4)(popMmupoBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro u 0Oe30omacHOro oOpa3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOIO/IeHUsT TIpaBWJ OE€30MacHOro oOpalieHusi C BeEliecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUsl [EHHOCTU MPaBWJI HWHAMBUAYAJBHOTO H  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HAHMS TOCIEICTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUYECKOW W  JPYruX BHUAAX
NeSATEIbHOCTH; YCTAHOBKM HA aKTUBHOE YYacCTHE B PEIICHUU MPAKTUUYECKUX 3a7a4
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYEHHUIO0 MPOQPECCHIl pa3InYHOro pojaa, B TOM
YUCJIE HAa OCHOBE INPUMEHEHHUS NPEIMETHBIX 3HAHUKW MO XUMHH; YBAXKEHUS K

TPyAY, THOIAM TPyAa U pe3yiabTaTaM TPYAOBOU IESITENbHOCTH;
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TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBUAYAJIBHOW TpPAeKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IIEI€CO00pa3HOTO0 OTHOIICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHMMAHUSl TJ00AIbHOTO XapakTepa HSKOJOTMYECKUX MPoOJaeM, BIUSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COITUATILHOM CPEJIbI;

OCO3HAaHUSA HCEOOXOAUMOCTH HWCIIOJB30BAaHMUS JOCTMOKCHMH XUMUH IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIE30BAHNUS;

AKTUBHOTO  HENPHUATHS  JCUCTBUH, MNPUHOCSAIIMX BPEJ  OKPY’KAIOIIEH
MPUPOJIHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYpHI,
OITBITa JIESITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSA MMH B NO3HABATEIIbHOW, KOMMYHHKATHUBHOW M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHOW MTPAKTUKH;

MOHUMAaHUS CHenuUKH XUMHH KaK HayKd, OCO3HaHMsS €€ poiu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeaCTaBiIeHusT 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJITHOTO PAaBHOBECHS,

yOSKAEHHOCTH B 0CO0OM  3HAUMMOCTH XHUMHH JUISI  COBPEMEHHOM
UUBUJIM3AUM: B €€ TYMaHMCTHYECKOW HAINpPaBJICHHOCTA M BAXXHOW pOJIA B

CO3/IaHMU HOBOM 0a3bl MaTepHANIbHOM KyJbTYpPBI, pEIICHUH TTI00aIbHBIX MPOOIeM
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YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIICUEHUU YCIOBHM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C 1EIbI0 TMOJyYEeHHUS
JIOCTOBEPHBIX ~ BBIBOJIOB;  CIIOCOOHOCTM  CaMOCTOSATENIBHO  HCIOJIb30BaTh
XUMHUYECKUE 3HAHUS JJIsl PEIICHUS TPOOJIEM B peaIbHBIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpPECa K O3HAHUIO U UCCIIEIOBATEIIbCKOU IESITEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW 1O XUMHUU B
COOTBETCTBHUH C KMU3HEHHBIMHU MOTPEOHOCTAMH; MHTEpECca K OCOOCHHOCTSIM Tpyza

B pa3IMuHbIX cepax mpodpecCuoHaIbHON AeITeIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ysbTaTbl OCBOCHHS YUe€OHOTo mpeaMera «XuMUs» Ha
YpPOBHE CpeHEro 0011ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISL dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaromxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaXKaroUUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUu(UKy METONOB TMO3HAHUA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
polecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpyTHE);

yHUBEpCalbHble y4eOHbIe JEHCTBUA (ITO3HABATENIbHbIE, KOMMYHUKATUBHbBIC,
PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;

CIIOCOOHOCTH 00YYarOUIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEXANCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS WM  yHUBEpCaJbHble Yy4yeOHbIE JCHCTBUS B
[I03HABATEIbHOW W COLMAJIbHOM IIpakTUKe. MeranpenmMeTHble pe3yJbTaThl
OTpaXalOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  IO3HABATEJIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JE€HCTBUSMH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue aeicTBus:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMmaTpuBaTh; ONPENENATh LENH JESITeIbHOCTH, 3aJaBas MapaMeTpbl U
KPpUTEPUU HUX JOCTHIKEHHS, COOTHOCUTH PE3YJNbTAaThl JACSITEIBHOCTH C
MOCTABJICHHBIMHU LIEJISIMU;

UCIIOJI30BaTh MPHU OCBOCHUHM 3HAHUW MNPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aHUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME TOHSITHS ISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BbIOMpATh OCHOBAHMA U KpUTEpPUM s KiIacCU(PHUKAIMK BELIECTB U
XUMUYECKUX pEaKUWi; YCTaHABIUBATH MPUYMHHO-CICACTBEHHBIE CBS3U MEKIY

HN3Yy4aCMbIMU SBJICHUAMU,
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CTPOUTHb JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEIyKTHUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHUS;

IIPUMEHATh B IIPOLECCE NO3HAHUSA, UCIIOJIB3YyEMbIE B XUMHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakuuMu — MpU pEIIeHWH Y4YEeOHBIX MO3HABATENBHBIX M NPAKTHUUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3oBble uccienoBareJbcKue JeHCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii; (GopMynMpoBaTh LEIM M 33Jaud  HUCCIEJOBAaHMs, HCIIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JUJISi (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

BJIAJETh HABbIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM MCCIIEIOBATEIbCKOM M  MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B [TO3HAHMS.

Pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HHPOpManuu (HAy4dHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "

HCTIPOTHUBOPCYNBOCTD,
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bopMyIUpOBaTh 3aMpOChl U MPUMEHSTh PaA3JIMYHbIE METOAbl MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
ONpeAeNnEHHOr0 THMA; TPUOOpPETaTh OMBIT HCIONb30BAHUS WH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIHN S3bIK B KAUE€CTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(popManuen: MPUMEHATh MEXNpeIMETHbIE ((PU3UUECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEOOpPa3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHE  CPECTBA
HaIJIS,IHOCTH.

KoMMyHHKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHS:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOIl TEMBI B XOJI€ AHAJIOTa W/WIH
JIMCKYCCUHU, BBICKa3bIBaThb HUJeH, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEJIOAKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTALMEN pe3yNbTaToOB MO3HABATEIbHON JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUHU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3alnuyd y4eOHOro npoexkra u (hopmMyaupoBaTh BbIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIe yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYUIECTBIATH CBOK I[103HABATEIbHYIO
NesATEIbHOCTh, Omnpenesnsis e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEN0BATENbCKUX 3a7ady, BbIOMpaTh Haubojee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH AESATENBHOCTH HA OCHOBE CaMOaHaIM3a U

CaMOOILICHKH.
25



ITPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3ynbTaThl OCBOEGHMsI Kypca «OpraHmyeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTb  MPEACTABICHUN O  XUMHUYECKOM  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUHN
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUs MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
Cpene; BIIAJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas BKIIIOYACT:
OCHOBOITIOJIATarOIIME IOHATHA (XMUMHUYECKMM DJJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, XHMHYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (YyHKIMOHANbHAs TIpyIlIa,
paguKall, U30MEPHUs], N30MEPBI, TOMOJIOTUYECKAN PSAL, TOMOJIOTH, YIJIEBOAOPOLBI,
KHUCJIOPOJ U a30TCOACpXKalle€ COCIUHEHHSI, MOHOMEpP, IOIUMED, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemecTs A.M. ByTnepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CAMBOJINYECKHUH S3bIK XUMUU;

MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBaX,
COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPTraHUYECKUX
BEUIECTB B OBITY U MPAKTUYECKON JEATEIHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUH BBISBISTh XapaKTEpHbIE MPHU3HAKUA MOHITHIA,
YCTaHaBIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHITHUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

cOpPMHPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMHUYECKUX PpEaKLUH,
U3TOTaBJIMBAaTh MOJEIU MOJIEKYJ OPraHUYECKUX BELIECTB I WUIIOCTpPALUU HUX

XUMHUYICCKOI'0 U IPOCTPAHCTBCHHOT'O CTPOCHU A,
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chOpPMHPOBAHHOCTh YMEHUH YCTAHABIMUBATh NPUHAMIEKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIACCy/TpyNIEeCcOoeUHEHU  (YTIeBOJOPOAbI, KHCIOPOA U  a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpHUBOIWUTH TPUBHAJIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOMWICH, alETUJICH,
ATWJICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOPMHPOBAHHOCTh, yMEHHUS OMNPENEIATh BUJBI XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TIOJIOKEHHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A.M. ByTiepoBa miis oObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT HMX COCTaBa M CTPOEHHUA; 3aKOH COXPAHEHUsSI MacChl BEIIECTB;
chOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3MUECKHUE U
XUMHUUYECKHUE CBOMCTBA THUIHWYHBIX TMPEACTABUTENIEH  pPa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEIHIECTB (METaH, 3TaH, dTUJICH, MPOMUJICH, alleTHIIeH, OyTaueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ], ATAHOJ, ITUJIECHIJIMKOIb, TIUIEPHUH,
deHoun, aneTanbIerui, MypaBbUHAs M YKCyCHash KHUCJOTHI, TJIFOKO3a, Kpaxmall,
[EJUTI0JI03a, AMUHOYKCYCHAsi KHCIIOTa), WJUTIOCTPUPOBATH TE€HETUYECKYIO CBSI3b
MEXJy HUMH YypaBHEHMSIMHU COOTBETCTBYIOIIMX XHUMHUYECKHUX PpEaKUHi ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh MCTOYHHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOPMUPOBAHHOCTh YMEHHUIH TMPOBOAWTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX

BEILECTB WUJIU NPOAYKTOB PEaAKIINN);
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c(hOpMHUPOBAHHOCTh YMEHUH BIa/IETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJ1aX
HAy4YHOT'O T[IO3HAHMS, MCHOJb3YEMbIX B XHMHU TPU HM3YYCHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOEeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HaHUS JUIsl TPUHATHS pEUIeHUH B
KOHKPETHBIX JKM3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEIMIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh MpPaBHJIa MOJb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBWiia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, YMEHWW TUIAHUPOBAThH W  BBIMOJIHATH XUMHUYCCKHMA
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUH, MTOTYUYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIIKOB MPU HArpeBaHUHU, I[BETHBIC pPEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaDOPaTOPHBIM OOOPYJOBAaHUEM, TPEACTABIATh PE3YyJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIUpPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHUN  COOJIOJATh  MpaBWia  DKOJOTHUYECKH
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3J/ICHCTBUSI HA KUBBIE OPTaHU3MBI OMPENETEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIIICHUSI W TIPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M

YEeJI0BEKa,;
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U1 00YYarOIIMXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX II03HAHWS BEIIECTB U
XUMUYECKUX SIBIICHUM.

[IpenMeTHBle pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHudeckas
XUMUS OTPaxKaroT:

chOPMHPOBAHHOCTh  TPEACTABICHUM: O  XHMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUU SBJICHUH
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TSl pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBSA3b
(KOBaJIeHTHAs, MOHHAs, METAUIMYECKasi, BOJOPO/IHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUUN, PaCTBOP, DJJIEKTPOJIUTHI, HEDIEKTPOJIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuy, XUMHYECKOE PaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AJIEKTPOJUTUYECKON JHUCconManuu, nepuoaudeckuii 3akoH [[.M. Menneneena,
3aKOH COXPAaHEHHsSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMMHMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUN BBISIBISATH XapaKTEPHbIC NPHU3HAKU TTOHATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHMYECKHUX BEIIECTB W HX MpeBpalieHuicHopMUpOBAaHHOCTh

YMEHHM HCIHOJB30BaTh XHMUYECKYI0 CHMBOJHUKY [UIsl COCTaBlIEHUS (HopMyl
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BEILIECTB U YPABHEHUNM XMMHYECKHUX PEAKLMI, CUCTEMAaTHUYECKYI0 HOMEHKIATypy
(IUPAC) wu TpuBHaibHblE Ha3BaHUS OTACIIbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yrieKkHcCIblil ra3, aMMUaK, raiiéHas U3BECTb, HErall€Hasl U3BECTb,
MUTHEBAS COJIA, MUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIpPEAETSATh BaJCHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPO/IHASI) B COCTUHEHUAX, TUIT
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX
COCJIMHEHUI; C(HOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIICHKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PaCKpbIBaTh CMBICII Iepuoguyeckoro 3akona J[.1.
MenneneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (YHKIMH; CHOPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh
JIEKTPOHHOE CTPOEHME AaTOMOB XHMMHYECKHX JJIEMEHTOB 1-4 mnepuoaos
[Tepronnyeckoit cucrembl Xxumudeckux 3neMmeHToB .M. MenneneeBa, ucnonb3ys
NOHATUSL «S-, P-, O-DIEKTPOHHBIE OPOUTAIN», «IHEPTETHUECKUE YPOBHWY,
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
COEIMHEHNU MO mepuoaaM W rpynmnam l[lepruoauyeckor CUCTEMBI XMMHYECKHX
anemenToB J[.M. MennaeneeBa, cGpopMHUpPOBAaHHOCTh YMEHUU XapaKTEPH30BATh
(omuchIBaTh) OOIIME XMMHUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUIHBIX
KJIACCOB,  MOATBEPXKJATh  CYIIECTBOBAHUE TE€HETHYECKOW  CBSI3M  MEXIY
HEOPraHWYEeCKMMH BEUIECTBAMU C TIOMOLIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

c(OpPMHPOBAHHOCTh YMEHUS KJIaCCU(PUUMPOBATh XUMHUYECKUE PEAKIMH TI0
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIIUX BEIIECTB, TEIJIOBOMY
abdexTy peaxkuuy, U3MEHEHHUIO CTENEHEH OKHUCICHMSI 3JEeMEHTOB, 0OpaTUMOCTH

pEeaKlnH, yYaCTUIO KaTaau3aTropa);
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c(OpPMHPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHMSI PEAKIUN pPa3IMuHbIX
THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

chOpPMHUPOBAHHOCT, YMEHUH MPOBOAUTH  PEAKIUHU, MOJATBEPKIAAIOIINE
KaueCTBCHHBI COCTaB PA3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX
BEIECTB; C(HOPMHUPOBAHHOCTh YMEHUW paCKpbIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA TIOCPEIACTBOM COCTABJICHHS 3JICKTPOHHOTO OallaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCHUMOCTb CKOPOCTU XHUMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHemHero BozjaeictBusi (mpunuun Jle Illarense);
c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XUMUYCCKHE MPOIECCHI, JICKAITHE
B OCHOBE NPOMBIIIICHHOTO IOJYYCHHUS CEPHOW KHCIOTHI, aMMHAKa, a TaKXKe
chOpPMHUPOBAHHOCTh TPEJCTABICHUA 00 OOIMMX HAYYHBIX MPUHIUINAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAHHEM
MOHATHST «MaccoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUIN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (}EeKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chOpMHPOBAHHOCTh YMEHUHN COOJIO/ATh MpaBUja MOJb30BAHUS XUMHUYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATH M BBIMOIHATH
XUMUYECKANW JKCIEPUMEHT (pa3iioKeHHe IMEePOKCHIa BOJOpOAa B TPUCYTCTBUU
KaraquM3aTopa, OMNpeaelieHHe Cpeabl pPacTBOPOB  BEIMIECTB C  IMOMOIIBIO
YHUBEPCAIBHOTO MHJIMKATOpa, BIMSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTH

XUMHUUYECKOM peakunn, PCAKIMU HOHHOI'O O6MeHa, Ka4CCTBCHHBIC PCAKIIMKU HaA
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cyiab(par-, KapOOHaT- M XJOPUA-aHUOHBI, HA KAaTHOH aMMOHHs, pEILECHUE
OKCIEPUMEHTAIbHBIX 3afady 1o TemaMm «Metamsl» u  «Hemeramney) B
COOTBETCTBHMHM C TPaBHJIAaMU TEXHUKA O€30MAaCHOCTH TpU OOpaIleHUu C
BEUIECTBAMH U J1a0OpaTOPHBIM OOOpPYAOBAHMEM, MPEACTABIATH pPE3YJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii W  (QOpMYyJIHpOBaTH BBIBOJBI Ha OCHOBE J3THX pE3YJbTaTOB;
C()OPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

COPMUPOBAHHOCTH ~ YMEHUH  coOJoAaTh  MpaBuUia  DKOJOTUYECKHU
1[e71IecCO00pa3HOTO TOBEJCHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATH
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHAT, Ha mpumepax cHocoObl yMEHBUIEHUS H
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroluXxcsi ¢ OrPAaHUYEHHBIMU BO3MOXXHOCTAMHM 3/I0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IO3HAHUS BEIIECTB U

XUMHUUYECKUX SIBJIICHUH.
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KAJVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Nen/m | latra | HaumeHoBaHue pa3aenoB U TEM YPOKOB Ko | OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYAIOIINXCS

I

ye

CT

BO

ya

co

B

Paznen 1. Teopernueckne 0CHOBbI OPraHM4YecKoil XumMuM (5 4acoB).

Tema IIpeamer opranuveckoi xumuu. Teopussi crTpoenusi |5 | PackpbiBaThb CMBICT HM3y4aeMbIX  TOHSITHIM
11 opranu4yeckux coennnenui A.M. byriiepoa (BBISIBJISITh ~ MX  XapakTEepHble  MPU3HAKM),
1. [Ipeamer opraHuyeckod XUMHHM: €€ BO3HHKHOBEHUE, yCTaHaBIMBAaTh WX B3aUMOCBA3b. lIpuMeHATH
pa3BUTHE W 3HAYECHHE B IOJYYCHUU HOBBIX BEIIECTB H NOJIOXKEHUSI TEOPUH CTPOEHUS OPTraHUYECKHX
MAaTEPHUaJOB. BemectB A. M. BbytinepoBa mjisi oObsSICHEHUS
2. Teopusi cTpoeHUs OpraHUYECKUX coequHeHnit A.M. 3aBHCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
bytnepoBa, €€ ocHOBHblE TOJIOkKEHUS. CTpPyKTypHbIE CTPOCHHUS. Hcnonp3oBaTh XUMHUYCCKYIO

dbopMyJIbl OpraHUYeCcKuX BelecTB. ['oMoIorus, nusomMepus.

CUMBOJIMKY OJIs1 COCTABJICHUA MOJICKYJISIDHBIX W
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XHUMHUecKas CBSI3b B OpPraHNYCCKHUX COCANMHCHUAX: KPATHBIC

CBsi3H, O- U TT-CBA3H.

[IpencraBienue o knaccuPpuKaIy OPraHUIECKUX BEIIECTB.

Homenknarypa OPTaHUYECKUX COEMHECHUU
(cucremMarnueckas) U TPUBHAIbHBIE HA3BaHUSI Ba)KHEUIIIMX

HpeI[CTaBI/ITe.Heﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB.

CTPYKTYpHBIX (pa3BEPHYTOM, COKPAIIEHHOMN)
dbopMmyn opraHudeckux BemiecTB. Onpenensrhb
BUJIBl  XMUMHUYECKOW  CBsI3U  (OJMHApHBIE,
KpaTHbl€) B OpPraHUYECKUX COCTUHEHUSX.
PackpbiBaTh poib OpraHUYECKON XUMHUH B
OpUPOAE, XapaKTepU30BaTb €€ 3HA4YCHHE B
KU3HU YEIIOBEKa, WUIIOCTPUPOBATh CBSI3b C

OPYTHMH HAyKaMH.

Pa3znen 2. Yraesoaopoasl (16 yacos)

Tema IIpeneabHble yriieBoAOPOAbI — AJIKAHBI
2.1
6. AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH PSII.
7. Meran m 3TaH — NPOCTEUIINE NPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUECKOE CTPOEHUE, PU3NUYECKUE U XUMHUECKHE
CBOMCTBa (peakiuu 3aMeIIeHUs] U TOPEHUS ), HAXOXKJICHUE B
MPUPOJE, MOTYUYECHUE U TPUMEHEHUE
Tema HenpeneabHble yriieBoAOpoOabI: AJKEHbI, AJKAIMEHbI,
2.2 AJIKMHbI

PackpbiBaTh  CMBICTT  HM3y4aeMbIX  ITOHSATUH
(BBISBIIATH  MX  XAapAaKTEpPHbIE  IPU3HAKH),
YCTAHABIIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOLIME IIOHATHS MPU ONUCAHUU
cocrasa, CTPOCHMUSA 51 MIPEBPALLECHUN
OpPraHWYECKUX coeauHeHud. lMcnosb30BaTh
XMMHUYECKYK) CHUMBOJIUKY [UJII COCTaBJICHUS
MOJIEKYJIIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,

COKpaIEHHOMN ) dhopmyn OpraHUYeCKUX
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AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PSI.

OTUNeH — NpPOCTEHIINI MpEACTAaBUTEIb aJKEHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (U3MUECKME U  XUMHUYECKHUE
CBOMCTBa (peakUuu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS,
rUipaTallii, OKUCIEHHS U TOJUMEPU3alNN) HAX0X/ICHHUE B

Impupoac, MmoJIydCHuC U IpuMCHCHUC.

10.

AJnKagueHsl: Oyranuen-1,3 u MeTuinoyTaaueH-1,3,
XUMHUYECKOE CTpOEHUE, peaxkuus MOJMMEPU3AIIUH,
MpUMEHEeHue ([JIsI CUHTEe3a MPUPOJHOTO U CUHTETHYECKOTO

Kay4yyKa U pE3UHBI).

11.

AJKUHBI: COCTaB )51 OCOOCHHOCTH CTpOCHUAI,

TOMOJIOTHYECKHM P,

12,

ALleTWIIEH — NPOCTEUIINNA MPEICTABUTEND aJKUHOB: COCTaB,

XUMHYECKOE CTPOCHUE,

13.

AneTwieH: puU3MYEeCKUe U XMMHUYECKHE CBOMCTBaA (peakuuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUSI, TUIApATalldd TOPEHHUS),

HaXO0XACHUC B ITPHUPOJC, IOJITYUCHHUC U IPUMCHCHHC

Tema

ApomMaTuyeckKue yrjeBoa0poabl

BCIICCTB. YcraHaBiuBaTh IMPUHAJIC)KHOCTD
BCIICCTB K OIIPpCACIICHHOMY KJIacCy
YIJICBOAOPOAOB IO COCTaBYy M CTPOCHHIO,
Ha3bIBaATb ux I10 CHUCTEMAaTUYCCKOM
HOMCHKIJIATYPC, IMPUBOAUTD TPUBHUAJIBHBIC
Ha3BaHUA

OTACIIbHBIX MpCaACTaBUTCII 97

yIJIEBOJIOPOIOB. Onpenensite BH/IbI
XUMHUYECKOU CBSI3U B MOJIEKYJIaX
YTJIEBOJIOPOJIOB; XapaKTEPU30BaTh 3aBUCUMOCTD
PEaKIMOHHON CIOCOOHOCTH YIJIEBOJOPOAOB OT
KPaTHOCTH KOBAJICHTHOMN CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, (QU3MYecKne ¢W XUMHUYECKUE
CBOMCTBa, BaXHEHIIME CHOCOOBI MOJIYYEHUS
TUITHYHBIX MpEACTAaBUTEIICH Pa3JIMYHbBIX
KJIACCOB  YIJIEBOJOPOAOB  (MeTaHa, »JTaHa,
ITUJICHA, arleTuieHa, OyraaueHa -1,3, 6eH3omna,

TOJIyoJ1a). BBIABIATE T'€HETHYECKYIO CBS3b
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2.3

14. ApeHbl: OEH30J1 U TOJYOJ, COCTaB, XUMHYECKOE CTPOCHHE
MOJIEKYJI

15. ApeHbl: (u3udyecKkrue W XUMHUYECKHE CBOWCTBA (peakiuu
TAUIOTCHUPOBAHUS W HUTPOBAHHWSA), TIOJyYCHHE U
npuMeHeHue. Biausinue 6eH301a Ha OpraHu3M YeIoBeKa.

16. ['enetnyeckas CBSA3b YIIIEBOJAOPOIOB

Tema Ilpupoanbie  HMCTOYHMKHM  YIJIEBOAOPOAOB M HX
2.4 nepepadoTrka

17. [Tpupoausiii ras. [lonyTHble HeTIHBIE Ta3bI.

18. Hedts u e€ mpoucxoxnenue. Crnocobbl mepepabOTKu
HedTH: MEPETOHKa, KPEKHHT (TepMUYECKHH,
katanutudeckuit). [lpomyktel mnepepaboTku HedTH, UX
MIPUMEHEHNE B TPOMBITIUICHHOCTH U B OBITY.

19. KameHHblii yroas U NpoAyKThI €ro nepepadoTKH.

20. OnpeneneHrue MOJICKYJSIpHOW  (OPMYJIBI  OPTaHHUYECKOTO

BeICcCTBAa II0O MACCOBBIM JOJIAIM AaTOMOB XHMHYCCKHUX

MEXIy YIJIEBOAOPOJAMH W IOATBEPKIAATH €€
HaJu4yue  YpaBHEHUSAMH  COOTBETCTBYIOLIMX

XUMHUYCCKHUX peaKI_II/Iﬁ C  HCIIOJIB30BaHHCM

CTPYKTYPHBIX (hOpMYII.
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SJICMCHTOB.

21, Pacu€rsl 10 ypaBHEHHIO XMMUYECKOW PEAKLIUN.
Paznen 3. Kucsiopoacoaepskamue opranndeckue coeqnuenus (13 yacon)
Tema Cnuprbl. ®eHoJI PackpbiBaTb  CMBICII  M3Yy4YaeMbIX  IOHSITUU
3.1 (BBISBIIATH MX  XapaKTepHbIE  IPU3HAKH),
22. [IpenenpHple OAHOATOMHBIE CHUPTBHI: METAHOJI M OTAHOJ, YCTaHABJIMBAaTh UX B3aWMOCBS3b, HCIOJB30BATH
XUMHUYECKOE CTpOEHHUE, (U3MUecKue U  XUMHUYECKHUE COOTBETCTBYIOIME IIOHATUSA IIPU ONMCAHUU
cBOiicTBa  (peakuuu  C aKTUBHBIMA  METaJUIaMH, COCTaBa, CTPOCHHUS 151 MpeBpalieHUu
raJlIoreHOBOJIOpOJaMH, TOpPEeHKeE), NpuMeHeHne. Bogopoanas OpraHnyYecKkux coeanHeHuil. HMcnosp30Bath
CBsA3b. PU3NOJIOrNYECKOE JEUCTBUE METAaHOJa U 3TAHOJIA Ha XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
OpraHHU3M YeJIOBEKa. MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
23. MHOroaToOMHbIE CIUPTHL: OTUJICHITIMKOIbL W TJIMLEPHH, COKpAIlEHHON) bopmyn OpraHUYECKUX
XUMHUYECKOE CTpOEHuE, (U3MUeckrue U  XUMHUYECKHUE BCIICCTB.  YCTaHABIMBaTh MPUHAICKHOCTD
CBOMCTBa (B3aMMOJIEWCTBHE CO UIEJIOYHBIMH METAJJIaMH, BEILIECTB K ONPENEIICHHOMY KJIAcCy IO COCTaBy
KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHBIC CITUPTHI). U CTPOCHUIO, HA3bIBATh UX I10 CUCTEMATUYECKOU
PU3MOIOTUYECKOE JEHWCTBUE HA OpPraHu3M  4YeJIOBEKa. HOMCHKJIATYypC;  NPHUBOIWTHL  TPHUBHATIBHBIC
[IprMeHeHne rUIEPUHA U STUIEHTJIUKOIIS. Ha3BaHMS OTJEJIBHBIX IIPECTaBUTENEH
24, ®enon. CtpoeHre MOJEKYJbl, (U3MUECKHE W XUMHUYECKHUE KHCJIOPOACOICPKAIIMX COEIMHEHU.
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cBoiicTBa  (heHoa. TokcHU4HOCTB ¢benona, ero
¢u3noNornueckoe JICHCTBHE Ha OPTaHW3M  4YellOBeKa.

[Ipumenenue penomna.

Tema Anbaernabl. Kapoonosbie kuciiotbl. CiioxkHbIe IPUPHI
3.2
25. Anpaerunpl: GopMambIACTHIT M alleTadbIACTUIl, XUMUYECKOE
CTpOCHHUE.
26. Anpneruasl: GU3NYECKue U XUMHUYECKUE CBOMCTBA (PEeaKIIUU
OKHCJICHUSI W BOCCTAHOBJICHHS, KAa4ECTBCHHBIC PEAKIINM),
MOJIy4eHHE U PUMEHEHHUE.
217. OnHOOCHOBHBIE — TpeenbHble  KapOOHOBBIE  KHCIJIOTHI:
YKCyCHasl KHCIIOTa, XUMHUYECKOE CTpOCHHUE, (PU3ndecKue u
XUMUYECKUE CBOMCTBa (OOIIME CBOMCTBA KUCJIOT, PEAKIIHS
ATEpUPUKALINH ), TOJTyUEHUE U IPUMEHEHHUE.
28. OIHOOCHOBHBIE — TIpefieibHbIE  KapOOHOBBIE  KHCJIOTHI:

dusznueckue M XUMHUYECKHME CBOMCTBa (OOIIMEe CBOWCTBA
KHCIIOT,  peakuuss  d3Tepudukanuu), MOJy4YEeHUEe U

npUMEHEHHE.

XapakTepu3oBarhb COCTaB, CTpOEHHUE,
OpUMEHEHUE, (U3NYECKUEe U  XUMHYECKUE
CBOMCTBa, Ba)XKHEUIINE CHOCOOBI MOyYEHUs
TUITAYHBIX IPEICTaBUTENICH Pa3IMYHBIX
KJIACCOB  KUCJIOPOACOJEPKAINX COCAUHEHUN
(MeTaHONa, JTaHOJA, TJMIEpPHHA, (eHona,
(dopMmanbaeruna, aueranbleruaa, yKCyCHOH
KHCJIOTBI, TJIIOKO3Bbl, Caxapos3bl, Kpaxmaia,
LEJUII0JIO3bl); BBISBISITH TE€HETUYECKYIO CBS3b
MEXIy HHUMM U TIIOATBEP)KIAaTh €€ HaIW4due
YPaBHEHUSIMHA COOTBETCTBYIOIIMX XUMHUYECKUX
peakuui ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX
¢opmyn. OmnucelBaTh COCTaB, XUMHYECKOE
CTPOCHHUE 151 IIPUMEHEHUE KHUPOB,
XapakTepru3oBaTh X 3Ha4YECHUE JUIS
KU3HEAEATEIBHOCTH OpraHu3MoB. Oco3HaBaTh
OIIaCHOCTH BO3JIEUCTBUSA HA JKUBBIE OPraHU3MBI

OIIPCACIICHHBIX OpPraHU4YCCKUx BCIICCTB,
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29. CreapuHOBasi M OJICMHOBAsT KUCJIOTHl KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCJIOT. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.
30. Crnoxxuble 3QUpPHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHCIOT.
I'mpponu3 cnoxHbeIX 3¢upoB.Kupbsl Kak NpPOU3BOIHBIE
TIIMIEPUHA W BBICHIMX KapOOHOBBIX KHUCHOT. [ 'maponus
KHUPOB
Tema YraeBoabl
3.3
31. VYrneBoabl: cocTaB, Kiaccu(puKalus yriaeBoaoB (MOHO-, U-
U TOJIMCaXapu/ibl).
32, I'moko3a — mpocTedivii MOHOCaxapuJ: OCOOEHHOCTH

CTPOEHHUS MOJIEKYJIbl, PU3NYECKHEe U XMMHUYECKHUE CBOWCTBA
II0KO3bl  (B3auMogelctue ¢ ruapokcugom  menu(Il),
OKHUCJIEHME aMMHayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKICHUE B
MpUPOJIE, NMPUMEHEHHUE TIIFOKO3bI, OWOJOTHYEeCKas pPOjb B
KU3BHENIEATCIILHOCTH OpraHu3Ma uejoBeka. {DOoToCHHTES.

OpyKTO3a KaK U30MEP TIIHOKO3bI.

HOSICHATh HAa MPUMEPAX CIOCOOBI YMEHbIICHUS
U IPENOTBPALICHUS UX BPEIHOIO BO3JEUCTBUS
Ha OpraHu3m YEJI0BEKa. [IpoBoauTh
BBIYMCIICHUS IS OINPEICIICHUS] MOJIEKYJIIPHOM
(opMyJIbI  OPraHUYECKOTO  BELIECTBA, IO
YPaBHEHUIO XUMUYECKOU peakuu.
CamocTosATENBHO INIAHUPOBATh U OCYIIECTBIISTh
CBOIO IIO3HABATEIIbHYIO NEATEIbHOCTD;
IPUHUMATh AKTHUBHOE YYacTHE B TIPYIIIOBOU

y4eOHOM JIeITCIHBHOCTH.
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33.

Caxapoza — TmpeACTaBUTENIb JMCAXapUIOB, THIAPOJIU3

Caxapo3bl, HAXOXKXACHUC B IIPUPOAC U IIPUMCHCHHC.

34,

Kpaxman wu wmemmono3a Kak MPUPOJIHBIE IMOJHMEPHIL:
CTpOCHHE Kpaxmala ¢ UEeJUIIONO03bl, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA Kpaxmayia (TWIpOJIU3, KaueCTBEHHAs

peaKkIus ¢ UOJ0M).

Paznen 4. A3zoTcoaeprkaniue oprannyeckmne coeqnHeHus (4 yaca)

Tema AMUHBI. AMMHOKHCJIOTBI. Besikn
4.1
35. AMUHBI: METWIAMMH — TPOCTEHIIMI  MpeACTaBUTENb
aMUHOB: COCTaB, XHUMHUYECKOE CTpOEHUE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (PEaKIMHU C KUCIOTaMH U TOpPEHUs),
HAXO0XKJEHUE B IPUPOJIE.
36. AMMHOKHCIIOTBI KaK ampoTepHbIe OpraHu4ecKue

coequHeHnd. Dusnmdeckue W XUMHYECKHE CBOMCTBA
aMUHOKHUCJIOT (Ha mnpumepe mHIMHA). buonornueckoe

3HaUYCHUE aMUHOKHCIOT. CHHTE3 IICTITUOOB.

PackpelBaTh  CMBICT  M3y4aeMbIX  IOHATUH
(BBISIBJIISIT ~ MX  XapaKTEepHbIE  MPU3HAKM),
yCTaHaBJIMBAaTh MX B3aMMOCBS3b, MUCIIOJIB30BATh
COOTBETCTBYIOIIME TMOHATUS TNPH OMHCAHUU
COCTaBa, CTPOCHUSA 51 IIPEBPALICHAN
OpPraHMYEeCKUX CcoeauHeHui. lcnoib30BaTh
XUMUYECKYI0 CHUMBOJIUKY I COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIEHHOMN ) dhopmyn OpraHUYeCKUX

BCIICCTB. Ol'Ipe)ICJ'ISITB MPUHAIJIC)KHOCTD
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37.

benku kak npupoansie noauMepsl. llepBuunas, BTopudHas u

TPETUYHAs CTPYKTypa OEJIKOB.

38.

XWMHUYECKHUE CBOWCTBA OCIIKOB: THAPOJH3, ICHATYpaIlus,

KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

BELIECTB K ONPEIECIIEHHOMY KJIACCy IO COCTaBY

U CTPOCHUIO, HA3BIBATH HX IIO CHUCTEMAaTUYCCKOM

HOMEHKJAType;  INPUBOAUTH  TPUBHUAIBHBIC
Ha3BaHUs OTIEJIBHBIX IIPEACTAaBUTEIIEH.
Xapaxkrepu3oBaThb COCTaB, CTPOEHHE,

npuMeHeHue, (QU3UIECKUEe ¢  XUMHYCCKHE
CBOMCTBA, BaKHEHIIHME CHOCOOBI TMOJyYCHUS
TUMIAYHBIX TPEACTABUTENCH a30TCOASPIKAIINX
COeMHEHUN (METHUIaMHHA, TJIMIIMHA, OCIIKOB).
OmnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOMCTBa OENKOB; TOSICHATH Ha TPHUMEpPax
3Ha4YeHHUE OEJIKOB JJII OpraHu3Ma dYeloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC METO/IBI
MO3HAHMS — HAOMIOJAaTh MW OIHUCHIBATh
J€MOHCTPAIMOHHBIN AKCTICPUMEHT.
CaMOoCTOATENBHO IIAHUPOBATH M OCYIICCTBIISITH
CBOIO MIO3HABATEIHHYIO JESITCILHOCTD;
NPUHUMATh AaKTUBHOE YydYacThE B TPYIIIOBOM

y4eOHOM eI TEIHLHOCTH
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Pasnea. 5. BeicokoMouiekyJIsipHbIe coeJMHEeHNs (2 yaca)

Tema Ilinacrmacceel. Kayuyku. Bosiokna Bnanets A3y4YaeMbIMU XAMUYECKUMU
5.1 NOHATUSIMU: PACKPBIBaTh CMBICI HM3y4aeMbIX
39. OCHOBHBIE  TOHATHA  XUMHUU  BBICOKOMOJIEKYJISIPHBIX NOHATUHA W TPUMEHATH AT TOHATHS NpH
COCIMHEHUI: MOHOMEp, IMOJHMMEpP, CTPYKTYPHOE 3BEHO, OIIMCaHUU cocTaBa 151 CTpOEHUS
CTEINEHb MOJIMMEPU3ALNN, CPEIHSAS MOJICKYJISIpHAash Macca. BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKHUX BEIIECTB,
OCHOBHBIE ~ METOJBl  CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX TUTsl OOBSICHEHUST OTAETBHBIX (DAKTOB U SIBJICHUM.
COCIMHEHHA — TOJMMEpU3alMs M  IOJUKOHICHCAIUS. Hcnons30BaTh XMUMHYECKYH) CHMBOJIMKY JUIS
[ImacTmaccer (MONMMATHIIEH, MOJIUTTPOTIUIIEH, COCTaBJICHUS] CTPYKTYPHBIX (POPMYJI BEIIECTB U
MOJIMBUHWIXJIOPU, TIOTUCTUPON). YpaBHEHUN  peakuuid  MOJMMEpU3ALMH U
40. HatypanbHblii 1 cUHTEeTHYECKHE Kaydyku (OyTaaueHOBBIH, IIOJIMKOHICHCALINH. OmnuceiBath COCTaB,
XJIOPOIIPEHOBBIM M HM30MPEHOBBIN). BoslokHA: HaTypasibHbIE CTPOEHHE, OCHOBHBIE CBOWCTBA KAay4dyKOB,
(xJIomok, mIepcTh, MIENK), HMCKYCCTBEHHBbIE (aleraTHoe Hanbosee pacnpoCTpaHECHHBIX BUJ0B
BOJIOKHO, BUCKO3a), CHHTETUYECKHUE (KalpOH U JIaBCaH). nacTmacc, BOJIOKOH, IpUMEHEHUE B
Pa3IMYHBIX OTPACTX.

Paznen 6. Teopernueckne ocHOBBI Xxumuu (16 yacoB)
Tema Crpoenue  aromoB. Ilepuoamyeckmidi  3aKOH H PackppiBaThb  CMBICH  M3y4aeMbIX  ITOHATHU
6.1 Ilepnoanyeckasi cucrema xumuuyeckux djiemeHros /.M. (BBISIBJISITh ~ MX  XapakTEepHble  IMPU3HAKK),
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MengejieeBa

41.

Xumuaecknii 3neMeHT. AtoMm. CocTaB aTroMa, HM30TOIIBI.
OneKTpoHHass  000JI0YKa.  DHEpPreTU4YecKHe  YpOBHH,

MO TypOBHU. ATOMHBIC OpOUTAIH, S-, P-, -, f-371eMEeHTEI.

42.

OcoOeHHOCTH pacrpeaesieHus] HIEKTPOHOB M0 OpOUTAISIM B
aTOMax MajblX M OOJBIIMX MEPUONOB. JIEKTPOHHAA

KOH(Uryparus aToMOB.

43.

[lepuomnueckui 3akoH u  lleproamyeckass cucrema
xumudeckux anemeHToB JI. WM. MenneneeBa. CBsi3b
MEPUOIMYECKOTO 3aKoHa W llepuoanyueckord CHCTEMBI
XAMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUS

aTOMOB.

44,

3aKOHOMEPHOCTH  HM3MEHEHHSI  CBOWMCTB  XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX HMMH TPOCTBIX M  CIIOKHBIX
BEHIECTB MO  TIpylmaM W IepuojaM.  3HAUYCHUE
IIEPUOJIUYECKOT0  3aKOHA U CHCTEMBl  XMMHUYECKHX

anemeHToB /.M. MenneneeBa B pa3BUTUN HAYKH.

Tema

Crtpoenue Bemecrsa. MHOroodpa3sue Beuiecrs

yCTaHaBJIMBAaTh UX B3aWMOCBS3b. PackpbIBaTh
CMBICII ~ Tlepuojauyeckoro 3akoHa J[. W.
MeHngeneeBa W JIEMOHCTPUPOBATH  €r0
CHUCTEMATU3HUPYIOIIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO (YHKIIUU. XapaKTepru30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHUX

sJieMeHTOB 14 IICPHUOL0B, HCIIOJIB3Ys IMOHATHA

S-, p-, d-a5ekTpoHHBIE opouTanm,
DHEPreTUUYECKUE YPOBHH. OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB

XUMHYECKMX DJIEMEHTOB M MX COCJMHEHUM I10
nepuonam u rpynmnam [lepuoandeckon cUCTEMBbI
. . Menpeneena.

PackpbiBaTh  CMBICTT  M3y4aeMbIX  TOHSTUH
(BBIACNIATh WX XapaKTepHbIC MPHU3HAKH) U
MPUMEHSATH 3TU MTOHATHUS MPU OMIMCAHUU COCTaBa
U CTPOCHHUS BEHIECTB, I OOBICHCHUS

OTHEeNbHBIX (DaKTOB W siBIeHUH. OmnpenensTsh
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6.2

45.

Ctrpoenue  BemiecTBa.  XHMMHYECKass  CBsA3b.  Bujbl
(koBaJIeHTHasT  HEMOJsIpHAas U NOJsIpHas,  HOHHas,
METaJuIMYecKasi) U MEXaHU3Mbl OOpa30BaHUS XUMUYECKON
CBsI3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BonopoaHas
CBA3b. BasleHTHOCTB. OJIEKTPOOTpHLATENBHOCTE. CTENEHBb
okucienusi. Katumonsl u  anuonsl. Hcnonvzoseanue

KOMRnosiomepHblX npozcpamm O/l 6bIUUCTICHUTL 8 XUMUU.

46.

BemecTBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOECHHUSL.
3akOH  IIOCTOSHCTBA  COCTaBa  BEIECTBA. Tunsl

KPpUCTATNIMYCCKHUX PCIHICTOK U CBOMCTBA BCIICCTB.

47.

[TonsiTue o0 mucnepcHbIX cucTeMax. VICTMHHBIE PacTBOPHI.
KonuuecTBeHHbIE XapaKTEPUCTUKH PACTBOPOB (MaccoBas

JI0JIs1 BEIIECTBA B PaCTBOPE).

48.

Knaccuduxanus HEOPTaHUYECKUX COEJIMHECHUM.

HomMenknaTypa HeopraHu4eCKuX BELIECTB.

Tema

6.3

XuMHYEeCKHE peaKkIuu

BUbl XMMHYECKOM CBs3M  (KOBaJICHTHOM,
WOHHOM, METaJUIMYEeCKON, BOJOPOJHOM) B
COCJIMHEHUAX; TUIl KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO

BEIIECTBA. Onpenensith

BaJICHTHOCTD U CTEIICHb OKHCIICHHS
XHMHYECKUX  DJIEMEHTOB B  COCIMHEHUSIX
pa3auyHOro coctaBa. [IpoBOAUTH BEIYMCIICHUS C
HCIIOJIb30BAaHMEM TIOHSATHS «MaccoBas JOJs
BEILIECTBA B pacTBOpe». BraneTs n3zydaeMbIMU
XUMHUYECKUMHU MIOHATHUSIMH. OOBSACHAITH
3aBUCHUMOCTh CKOPOCTH XHWMHUYECKON pPEaKInu
OT  pa3au4HblX  (akrtopoB.  OmnpenensaTsh
XapakTep CMEIICHUS XMMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIIHErO0 BO3JICHCTBUS
(mpunuun  Jle [Iarenbe). CocTaBisiTh
YpaBHEHMS PEaKIMil pa3IuYHbIX TUIIOB; TTOJIHBIC

Y COKpalIEHHbIE YPABHEHUS PEAKLHMN MOHHOTO

06M€Ha, YUYUTBIBAs YCJIOBUA, IIPU KOTOPBLIX 3TU
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49.

Xumudaeckass — peakrus.  Krnaccupukamuss  XUMHYECKHX

peakiuii B HEOPTaHUYECKON U OPraHUYECKON XUMUH.

50. 3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U
MPEBpAICHHUS] DHEPrUM TMPU XUMUYECKHUX  PEAKLHSX.
PacueTsl 10 ypaBHEHUSAM XUMHUYECKUX pEaKIUil, B TOM
YHUCJIe TEPMOXUMHYECKUE PACYETHI

51, CKOpOoCTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3jIu4HbIX
dakTopoB. OOpaTUMBbIEC PEAKIIUH.

52, Xumuyeckoe paBHoBecue. DakTOpbl, BIMAIOIMIME HA
COCTOSIHHE XHMMHYecKoro pasHoBecus. Ilpunmun Jle
[Tarense.

53. OnekTpoiutuueckas auccounanus. CuwibHbIE W ciaObie
anekTpoauTel. Cpeaa BOAHBIX PAaCTBOPOB BEILECTB: KHCIIAsd,
HeWTpanbHas, uienouHas. Bomopoansiii mokaszarens (pH)
pacTBopa.

54. Peakiuu  moHHOro oOMeHa B OpraHWYECKOM U
HEOPraHM4YEeCKOW XUMUHU.

55. OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIUH.

peakumu  uaytr A0 KoHua. [IpoBoautk
BBIUHCIICHUS 110 YPAaBHEHUSIM XMMHUYECKUX
peakuuii, B TOM YHUCIE€ TEPMOXUMHUYECKHUE

PACYETHL.
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56.

[Tonatue 00 31€eKTpoIM3€E pacIiaBOB U PACTBOPOB COJIEH.

HpI/IMeHeHI/IG QJICKTpPOJIn3a.

Paznen 7. Heopranuueckasi xumus (19 yacos)

Tema MeTajuibl
7.1
57. Meramnbl.  [lonoxkenune wmerauioB B [lepuomnueckon
CHUCTEME XMMHYECKHX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHS
AJIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
58. O6mue dusnveckue cBoicTBa MerauioB. IIlpumeHenue
METaJUIOB B OBITY, IpUpOe U TexHUKe. CIUTaBbl METAJIJIOB.
59. Koppo3zus metamnoB. CriocoObl 3alTUTHL OT KOPPO3HUHU.
60. DNEKTPOXUMHUUCCKUIN psAll HanpspKeHW MetaiuioB. OOrue
CIIOCOOBI MOTYUYEHHUSI METaJIOB.
61. OO0mras xapakTepuCTHKa METa/IOB TiaBHbIX noarpymm (IA-
rpymma, [IA-rpymnmna) [lepuoauyeckoit CUCTEMbI XUMUYECKHUX
AIIEMEHTOB.
62. AmomuHuii. AMQoTepHbIe CBOMCTBA OKCHAA U THAPOKCHUAA

AJIFOMHWHMHA.

PackpbiBaThb  CMBICT  HM3y4aeMbIX  ITOHATUH
(BBIIENATh WX XapaKTEpHbIE NPU3HAKH) H
IMPUMEHSTh 3TU NOHATHUSA MPU OMMCAHUMU COCTaBa
U CTPOCHUSA BEUIECTB, M1 OOBACHEHUS
oTnenbHbIX (akToB U siBiAeHUN. OOBACHSITH
001111Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
3JIEMEHTOB — METAJUIOB U UX COEJUHEHUMN C

y‘IéTOM CTPOCHUA HX aTOMOB H IIOJIOKCHHUA B

[Tepunoanueckoi cucTeMe XUMUYIECKUAX
AJIEMEHTOB . n. Menpeneena.
XapakTepu3oBaTh (omMCHIBATD) oO1ue
XUMUYECKUC CBOWCTBAa  METAJIOB, 170.

BOXHCHIIINX COCIUHCHUW, TIOJATBEPKAAsd ITO

ONMCaHNE IIpUMEpaMHU YpaBHEHHM

COOTBCTCTBYIOIIINX XUMHUYCCKHUX peaKuHﬁ;
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63. OO6mrast xapakTEePUCTHKA METALIOB MOO0UHbIX moarpymi (b-
rpynm) Ileproauueckoii cucTeMbl XUMHYECKHX JJIEMEHTOB:
MeTb, ITMHK, XPOM, JKeJIe30.

64. Baxneiimme coequHeHNs METALIOB (OKCHIBI, TUIPOKCHUIBI,
COJIH).

65. Pacuetsl maccel (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTa

peakunu, CCJINn OAHO M3 BCHICCTB HJdHO B BHJIC pacTBOpa C

ONPEAEICHHON MacCOBOM J0JIEN pAaCTBOPEHHOTO BEIIECTBA

IPUMEHEHUE METAJUIOB B Pa3JIMYHBIX 00JACTSIX,
a TaKXe UCIHOJIb30BaHUE MX JUISl CO3JIaHMS
COBPEMEHHBIX MAaTEpPUAJIOB U  TEXHOJOTHM.
OnuceiBaTh CcHocoObl 3alllUThl METAIJIOB OT
KOPPO3HH. PackpbiBath CYIIHOCTh
OKHCIIUTEJIbHO- BOCCTAHOBUTEJIBHBIX PpPEaKLIUN
IIOCPEACTBOM  COCTABJICHUS  3JIEKTPOHHOIO
Oamanca 3tux peakuuid. [IpoBomuTh peakium,
NOATBEPKAAIOIINE  XapaKTEpHBIE  CBOMCTBA
U3y4aeMbIX BEILIECTB, PaCIO3HABATH OIIBITHBIM
NyTEM HOHBI METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax. IIpencraBiaTs pe3ysbTarsl
XUMHUYECKOTO 3KCHEPUMEHTa B (opMe 3alucH
YPaBHEHHM COOTBETCTBYIOIIUX pPEaKUUU U
JienaTh BBIBOABI HAa UX OcHOBE. IIpoBoauth
BBIYMCJIEHUS 1O YPAaBHEHUSM XHMHYECKHX
peakumii. CaMOCTOATENBHO IUIAHWPOBaTh U
OCYLIECTBIIATh CBOIO IIO3HABATEIIbHYIO

ACATCIIbHOCTD, IIPUHUMATb aKTUBHOC Y4aCTHC B
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IPYNIOBOM Y4eOHOH eaTeIbHOCTH

Tema HemeraJibl
7.2

66. Hemeramnsl. [lonoxenne nemeramuioB B Ilepmonnyeckoit
cucreMe xumuueckux odjaemeHtoB J[.M. MenneneeBa u
O0COOEHHOCTH CTPOCHUSI aTOMOB.

67. dusznyuecKue CBOICTBA HEMETAJIJIOB. Aitorponus
HEMETa/UIoB (Ha mpuMepe Kuciaopoaa, cepsl, docdopa u
yriiepona).

68. XUMHUYECKUE CBOMCTBa BOKHEUIIINX HEMETAJJIOB
(ramoreHoB, cepbl, a30Ta, pocdopa, yriepoaa U KpeMHHUS).

69. XUMHUYECKUE CBOMCTBa BAKHEUIIINX HEMETAJIOB
(rasmoreHoB, cepsl, a3ota, pocdopa, yriepoaa u KpeMHUS).

70. OKcuapl HEMETAIIIOB.

71. Kucnopoaconepaiiiye KuciaoThl.

72. Bonoponnbsie coeuHEHNs] HEMETAILIOB.

73. Pacuetst Macchl BemecTBa WM 00beMa Ta30B IO

HN3BCCTHOMY KOJMYCCTBY BCIICCTBA, MACCC WU O6T>eMy

PackpbiBaThb  CMBICT  HM3y4aeMbIX  ITOHATUH
(BBIACNATh WX XapaKTepHbIC TMPU3HAKH) U
MPUMEHSITh 3TU TTOHSTUS MPU OMMCAHUU COCTaBa
U CTPOCHHUS BEIIECTB, I OOBICHEHUS
OT/ACIbHBIX (akToB U sBiIeHUU. OOBICHATH
001111Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
HEMETAJUJIOB M MX COCIUHEHUU C Yy4ETOM

CTPpOCHHUA HUX  ATOMOB Hn IIOJIOKCHUA B

[Tepuoanueckoit cucTteme XUMUYECKUX
2JIEMEHTOB . n. Menpeneena.
XapakTepu3oBaTh (omHCHIBATH) oO1mue

XMMHUYECKHE  CBOMCTBA  HEMETAJUIOB,  HX
BOKHEUIIINX COEAUHECHUN, MOATBEPXkKIas 3TO
ONHCaHUE MpUMEpPaMHU YpaBHEHUI
COOTBETCTBYIOIIMX  XMUMHUYECKUX  PEaKIHMU.
XapakTepu3oBaTh BIIUSHUE HEMETAILNIOB U HX

COGI[I/IHGHI/Iﬁ Ha KUBBIC OpPIraHU3MBbI; OIINCBIBATDH
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OJIHOTO M3 YYaCTBYIOIIMX B pPEaKIMH BEUIECTB; pPACUEThI
Macchl (0ObeMa, KOJMYECTBA BEIECTBA) IMPOIYKTOB

peaKuuun, €CJIn OJHO U3 BCIICCTB UMCCT IIPUMCCHU

Tema CBs13b HEOPraHMYECKUX U OPraHMYEeCKHUX BellecTB
7.3
74. Heoprannueckue 151 OpraHUYECKUe KHCJIOTBI.
Heopranuueckue u opraHndeckue oCHOBaHUs. AM(OTEpHbIE
HEOPraHWYECKUE M OpraHUYEeCKUE COCAUHEHUS. Xumus
MPaH3ucmopoe.
75. I'eHeTnueckass CBSI3b HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB

IIPUMEHEHUE B Pa3IMYHBIX o0nacTsax
IPAKTUYECKOMN JESATEIBHOCTH YEJIOBEKA.

[lonTBEepKaaTh CyIIECTBOBAHHE TI'€HETUYECKOU
CBSA3U MEXIYy HEOPraHWYECKHMH BEIECTBAMU C
IOMOIIBIO  YPAaBHEHMM  COOTBETCTBYIOIIHX
XMMHUYECKUX peakuuil. PackpbiBaTh CyIIHOCTH
OKHCJIUTEJIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUU
IIOCPEACTBOM  COCTABJIEHUSA  JAJIEKTPOHHOIO
Oamanca 3tux peakuuid. [IpoBomuTh peakium,
IOATBEPXKAAIOIINAE  XapaKTepHbIE  CBOMCTBA
M3Y4aeMbIX BEILECTB, PACIO3HABATH OIBITHBIM

NyTEM AHHWOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBopax.

Paznen 8. Xumus u :xku3Hb (5 4acos)

Tema

8.1

X¥VMHUA 4 )KU3Hb

76.

Pouib XUMUHU B oOecrieyeHuu HKOJIOTUYECKOH,
HHEPreTUYeCKOM ¢ TMHUINEBOM O€30MaCHOCTH, pa3BUTHHU

MCIONIMHBI. Ilonstue o HAay4YHBIX MCTOAAX IIO3HAHUS

PackppiBaTh  poap XuMHM B pELICHUHU
DHEPIeTUYECKUX, CHIPBEBBIX U DKOJIOIMYECKHUX
npo0JIeM YelOBEUeCTBA, OMUCHIBATH OCHOBHBIE
HaIIPaBJICHUS] Pa3BUTUSA XHMHUYECKOW HAYKU U

TexHosoruu. [IpumeHsaTs npaBuia 6€30MacHOTo
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BCIICCTB U XUMHUYCCKHUX peaKHHﬁ.

77. [IpeactaBnennss 00  OOHMX  HAyYHBIX  [PUHLHUIIAX
IPOMBIIUIEHHOTO IOJIyY€HUsl BAa)KHEHIIMX BELIECTB (Ha
nmpuMepax MpPOU3BOJICTBA aMMHAaKa, CEPHOW KHCIOTHI,
METaHOJIa).

78. YenoBek B MHpE BEUIECTB, MAaTEpPUAIOB U XUMHUYECKHUX
peakumii: XUMHUS W 3J0pOBbE  YEJIOBEKa; IMpaBHIIA
UCIIOJIb30BAaHUS  JIEKAPCTBEHHBIX IIpenapaToB; IpaBuja
0€301acHOro UCIOJIb30BaHUs MPenapaToB OBITOBOK XUMHUU B
ITIOBCETHEBHOM KU3HMU.

79. brrToBas XUMHUYECKas IPaMOTHOCTb. Bauanue
KOMNbIOMEPHO20 U3NYUEHUA HA 300P06bE NPOPAMMUCTIA.

80. JuddepeHnrpoBaHHbIi 3a4eT

oOpareHusi ¢ BEMeCTBAMHU, WCITOJIb3yEeMbIMH B
MIOBCEIHEBHOM JKW3HU, NpaBUja MOBEACHUS B
HEesIX COepeKeHUS 30POBbS M OKPYKAroIIeH
IPUPOAHON Cpeibl; MOHUMATh Bpejl (OMAaCHOCTh)
BO3JICHCTBUS Ha YKUBbIC OpraHu3Mbl
ONPENECICHHBIX BENIECTB CMBICI ITOKa3aTeNs
[IJK, mnoscHIT, HA TpUMEpax CIOCOObI
YMEHBIICHUSI U MPEJOTBPALICHUS UX BPEIHOTO
BO3JIEUCTBUA. AHAIM3UPOBATH U KPUTHYECKHU
OIICHUBATh  HMH(OpPMAIMIO,  CBS3aHHYIO C
XMMHUYECKUMH TMPOLECCAMH U HUX BIIMSHUEM Ha
COCTOSTHHE OKpYXarolen cpeapl. Mcnonb30Barh
IIOJyYCHHbIE 3HAaHHWS W IPEACTABICHUSA O
chepax AeATENbHOCTU, CBSI3AHHBIX C HAYKOW U
COBPEMEHHBIMHU TEXHOJIOTUSIMH, KaK OCHOBY JUJIsI
OpUEHTallMd B BbIOOpEe CcBoell  Oynyuieit
npodeccuoHalbHOU JeaTebHOCTH. [IpuHIMaTh
y4acThe B OOCYXXJIEHUU MPOOJIEeM XUMUYECKOM

151 AKOJOTMYECKOU HaIpaBJICHHOCTHU,
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BBICKA3bIBATb

COOCTBEHHYIO  TO3WIMIO  TI0

HpO6J’I€M€ U 1npcajiaraTb BO3MOJXHBIC ITYTH e€

peLIeHus.
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IIpumepHasi TeMaTMKAa MHAUBUAYAJbHBIX IPOEKTOB
[IpakTrueckoe MIPUMEHCHUE 3JIEKTPOJIN3A: paduHupoBaHue,
rajabBaHOIJIACTHKA, TaJIbBAHOCTET U
OxpaHa OKpY’Karolle Cpeabl OT XUMUUYECKOTO 3arpsi3HEHHUS.

Pose MeTaninoB B UICTOPUM YETOBEUECKOW LIMBUIIN3ALIN Y.

PacTBOpBI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIUICHHBIX TPEANPUSITHSX.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOW XUMUU.

YTII€eBOIBI U UX POJIb B )KUBOM IIPUPO/IE.

JKupsbl Kak IPOAYKT MUTAHUS U XUMHYECKOE ChIPHE.

Cpencrtea THUTHMEHBI HAa OCHOBE KHCJIOPOACOACPKAIIUX OPraHUYECKHUX
COCIUHCHUM.

CUHTETHYECKHE MOIOIIUE CPEJICTBA: IOCTOMHCTBA U HEJJOCTATKHU.

Ponmb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHHM W Pa3BUTHUM MHPOBOU
OPraHUYECKON XUMUU

CBapo4yHOE MPOU3BOACTBO U POJIb XUMHUH YTIIEBOAOPOJIOB B HEM
VYTII€BOIOPOHOE TOTUIMBO, €0 BUJIbI 1 HA3HAYEHHUE

DKOJIOTMYECKUE aCIEKThI HCIIOJIB30BAHUS YTIIEBOAOPOIHOTO ChIPhS
CtpoeHue TIIOKO3bl: UCTOPUSA PA3BUTUS NPEACTABICHUNA W COBPEMEHHBIC
BO33PEHUS

Hedurut Oenka B MUIIEBBIX MPOJAYKTaX M €ro NPEOJIOJICHHUE B paMKax

I00aTBHON MPOIOBOIBCTBEHHOM MPOTPAMMBI
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YCJIOBUS PEAJIM3ALIUA MMPOTPAMMBI YYEBHOI1
JUCHMUILIAHBI

3.1. las peaqu3anuy NPorpamMMbl y4eOHOH NUCHUILVIMHBI MPEAyCMOTPEHO
cjeaymolIee ClenraabHOe OMelleHue:

Kabuner xumuu. Ilomemenne kaOWHETa COOTBETCTBYeT TpeOOBaHUAM
CaHUTapHO-3MUACMHOJIOTHYCCKHUX TpaBwil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02):
OCHAIIIEHO THUIIOBBIM OOOpPYJOBAaHHEM, B TOM YMHCJIEC CHECUHUATM3UPOBAHHON yUYEOHOM
MeOeNnbl0 U CpecTBaMU OOyYEHHs, HEOOXOUMBIMU JJIS BBIMOJTHEHUS TPeOOBaHUN K

YPOBHIO ITIOAT'OTOBKH 06y‘-IaIOIHI/IXCH.

O6opynoBaHue yueOHOTO KaOMHeTa:

— MOCAI0YHBIC MECTA TI0 KOJUYECTBY O00YUaIOIINXCS;
— pabodee MeCTO TperoaBaTes;

— KOMIUICKT Y4eOHO-HATJISAHBIX TTOCOOUH;

— KOMIUTEKT JICKTPOHHBIX BUICOMATEPHUAJIOB;

— 3aJIaHus JJI1 KOHTPOJIBHBIX padoT;

— npodecCHOHATBLHO OPUCHTUPOBAHHBIE 3aJaHUS;

— MaTepualbl TudPepeHIPOBaHHOIO 3a4eTa.
TexHuueckue cpeacTra 00yUyeHus:
— MEePCOHAJILHBIA KOMIBIOTED C JIUIIEH3UOHHBIM NPOTPAMMHBIM 00ECIIeUeHUEM;

— MPOEKTOP C IKPAHOM.

3aJIbl;

bubnuoTeka, YMTaNbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEepHET.

3.2. UudopMmannoHHoe obecnevyeHue peajin3aluuy NporpaMmbl
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Jnsa  peanmuzaniuu  niporpammbl  OuGnmoteunslii oun ['BIIOY  «Cypaxkckuit
negarorndeckuii  komiemk uMm. A.C.IlymkuHa» HMeEeT Ne4YaTHbIE W 3JIEKTPOHHBIC
oOpasoBarenbHble W HMH(POPMAIMOHHBIE PECYPChI, peKoMeHmoBaHHble DYMO, s
UCIIOJIb30BaHUsI B 00paszoBarenbHOM Ipoiiecce. [Ipu dopmupoBannu OMOAMOTEYHOTO
dboHIa BBHIOPAHO OJHO HW3AHHWE W3 TEPEUYHCIICHHBIX HIKE TICYATHBIX W3AAHWN U
AJIEKTPOHHBIX W3JaHWA B KAadyeCTBE OCHOBHOTO, TMPH 3TOM CIHCOK, MOXET OBITh

JOITIOJIHCH HOBBIMH U3JaHHUAMU.

3.2.1. OcHOBHBIE TEYATHDBIE N3AAHUA

L'abpuensan O. C., Ocmpoymos U. I'., Cnaokog C. A. Xumus. 10-11 knacc (bazoBbrit
ypoBeHb) — M., 2023.

l'abpuenan O.C., Ocmpoymose HU.I. Xumus nna npodeccuii W crneruaibHOCTEN
COIMAJIbHO-DPKOHOMHUYECKOTO ¥ TyMaHUTapHOro mnpoduieil: ydyeOHUK JJIsi CTYI.

yupexzaeHuil cpel. npod. ooOpazoBanus. — M., 2018.

3.2.2. JIonmoIHUTEJIbHbI€ HCTOYHUKH

T'abpuensan O.C. Xumus. [lpaktukym: yue6. mocooue. — M., 2018.

T'abpuenan O.C. u op. Xumus. TecTsl, 3aa4 U ynpaxHeHus: y4ued. mocooue. — M.,
2017.

TI'abpuenan O.C. Xumus. [locobue nns moaroroBku k EI'D: yued. mocobue. — M.,
2017.

Epoxun FO.M. Xumus: 3agaun U ynpakKHeHUs: y4ue0. mocodue Uit CTy . YUpeKICHH
cpen. npod. oopazoBanus. — M., 2018.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUi MO XWMMHUHU: y4eOd. mocoOue i CTYA.

yupexeHuit cpes. mpod. oopazoBanus. — M., 2018.
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