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HNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMUHU Ha ypOBHE CpeAHETo 001ero oopazoBanus papadoTana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoanuu B Poccuiickoit denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (enepaabHON 00pa30BaTEIbHON MPOTPaMMBI CPEIHETO
obmero ooOpazoanus (POII COO), npencraBiaeHHbix B denepanbHOM rocynapcTBeHHOM obOpaszoBartenbHoOM crangapre COO, ¢ ydérom
Konnenmun npemnoxaBanust yaeOHOTO mpeamera «XuMUs» B 00pa30BaTeNbHbBIX opranu3anusix Poccuiickort deneparyn, peaan3yonmx OCHOBHEIC
o0pa3oBaTenbHBIC IPOTPaMMBI, 1 OCHOBHBIX MONIOKeHUH «CTpaTernu pa3Butus BocriuTanus B Poccuiickoii @enepanun Ha nepuon 1o 2025 roga»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3pabOTKe MpOrpaMMbl MO XHWMHH, K OIPEICICHHIO OOIIeld cTpaTernu OOy4YeHHWs, BOCIUTAHUS U PaA3BUTHUS
oOyuaromuxcsi cpeacTBaMu yueOHoro npeamera «Xumus» anst 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LIEeJeH, CoAepKaHUsI, Pe3yIbTaTOB 00yUeHHs U TPeOOBAaHHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, IOJIy4aeMOE BBITYCKHUKaMU OO0Ie00pa30BaTeIbHON OpraHMU3allM, SIBJISETCSI HEOTHhEMJIEMOW YacThi0 HX
oOpa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM JTAallOM peaju3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIOYEBBIX ILIEHHOCTEH,
MPUCYIIUX IIEIOCTHOM CHCTEME XHMMHYECKOTO O00pa3oBaHHsA. OTH IIEHHOCTH KacaroTcs TMO3HaHUS 3aKOHOB MPUPOABI, (OPMUPOBAHUS
MHPOBO33PEHHUS M OOIIeH KyIbTyphl YElIOBEKa, a TaK)Ke DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MPHUPOIHOMN cpene.
Peanusyercsa xumudeckoe oOpazoBaHue OO0y4YarOMIMXCS HA YPOBHE CpeIHEro oOIIero oOpa3oBaHUsl CPEACTBAMU YUEOHOTO MpeaMeTa «XHUMHS»,
coJiepKaHUE U TMOCTPOCHHE KOTOPOTO OMpENETEHBl B MporpaMMe M0 XUMHU C YYETOM CHeU(UKN HAYKH XUMUH, €€ 3HAUYCHUS B MO3HAHHUU
MPUPOABI U B MAaTePHAILHOM XKU3HU OOIIECTBA, a TakXke ¢ Y4ETOM OOMIMX IeNiell U MPUHIHUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obiero oobpaszoBanus B Poccuiickoit @enepanuu.

XUMHST KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIPaeT OCOOYI pOJIb B COBPEMEHHOW ITMBUIIM3AIMH, B CO3JaHUU HOBOW 0a3bl
MarepuaibHOW KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMUPOBAHHE PAIMOHAIHHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE IIEIOCTHOTO
MpeJICTaBICHUs] 00 OKpYKAroIleM MHpe KaKk O €IMHCTBE MPUPOIBl U YEIOBEKa, KOTOpoe (OpMHpYeTCs B XMUMHH Ha OCHOBE MOHHMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MHPa, OCO3HAHUS B3aUMOCBSI3H MEKIY CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMH O0JIACTAMU
MIPUMEHEHUS.

TecHo B3aUMOACHUCTBYSI C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHS CTajla HEOTHEMJIEMOM YaCThIO MHUPOBOU KYJIBTYphI, HEOOXOAMMBIM
YCIIOBUEM YCIICUTHOTO TPyJa MU JKU3HH KaxJoro wieHa oOmiectBa. CoBpeMeHHass XMMHS Kak HayKa co3ujaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBleHa Ha pelleHre T00aTbHBIX MPOOJIEM yCTOMYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOW, MUIIEBOH,
AKOJIOTMUYECKOM 0€30MacCHOCTH U OXPaHBI 3J10POBbSL.

B cooTtBercTBUM ¢ 0OmMMH LIETSIMU W TIPUHITMIIAMH CPEIHETO 00IIero oOpa3zoBaHus cojepkaHue npeamera «Xumus» (10—11 kmaccer,
0a30BBIi YPOBEHb W3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO IMOJTOTOBKY OOYYAIOIIUXCS, HEOOXOMUMYIO UM ISt



BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIFOYSHUS B KHU3Hb COIIMYMa, TPOJIOJDKEHHUS 00pa30BaHus B Pa3IMYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisoIUMHU NIpeaMeTa «XUMUs» SBIAI0TCA 0a3oBble Kypchl — «Opranudeckas xumusi» U «OOmias U HEOpraHudeckas XHUMUSA»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOI HAyKH: cCTEMa 3HAHUH 110 HEOPraHWYECKON XUMUM (C BKIIOYEHHUEM
3HaHUI W3 oOmIed XUMHHM) M OpraHmveckoil xumuu. DOpMHUpOBaHHME JAHHOW CHCTEMBl 3HAHUM NpPHU HM3YyYCHHH TNpeAMeTa o0ecreunBaeT
BO3MO>KHOCTbh PaCCMOTPEHUS BCETO MHOI000pa3usl BELIECTB HA OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUM XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranuueckas Xumus» U «O011as 1 Heopranudeckas XuMus» chopMUpOBaHa B IPOrpaMMe 10 X UMHUU
Ha OCHOBE CHUCTEMHOro IMOAXO0Ja K H3YyYeHHI0 y4eOHOro MaTepuaja M oOyCJOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAaHUI Ha
OIpeeNIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHU BELIECTBA PAacCMaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpUU
CTPOEHMSI OPraHUYECKUX COEAMHEHMMH, a TaK’K€ Ha YPOBHE CTEPEOXUMUUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUHU BeliecTB. CBeneHUS
00 M3y4yaeMbIX B Kypce BEIeCTBaX Jar0Tcs B PasBUTHU — OT YIVIEBOJOPOJOB /IO CIOXKHBIX OMOJOIMUYECKH aKTHBHBIX COeQUHEHUH. B kypce
OpPraHUYeCKOM XUMHHM IOJIy4aloT pa3BUTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs NEpBOHAYAJIbHBIE MIPEJCTABICHUS O
XUMHUYECKOH CBSI3U, KJIACCU(PUKAIIMOHHBIX PU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUECKON pEaKIIHH.

[lon HOBBIM YIJIOM 3peHHUsi B IpeaMeTe «XuMus» 0a30BOro ypoOBHS pacCMaTpUBAETCS HM3YyYEHHBIM Ha YpPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs TEOPETHUECKUI MaTepuan U (PakTOJIOTHUECKUE CBEJICHHs O BEIeCTBaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01ias
U HeopraHuyeckasi XuMus» 00y4aroIuMcsl Pe0CTaBIsAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPUOIMYECKOT0 3aKOHA C O0IETEeOPETHIECKUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xe MOHATh HUCTOPHUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT oOoOmiaromieil 10 oObSCHSAIOMENH M
MPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMN O BaKHEMIMX BELIECTBAaX, UX COCTABE, CTPOCHNHU, CBOWCTBAX U IPHUMEHEHUH, a TAKXKE O XMMHUYECKHUX PEaKLUsX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSX IpOTEKaHWs naonojHsercs B Kypcax 10 m 11 kmaccoB 3iieMeHTaMH COAEpKaHUSA, HMEIOIIMMU
KYJIbTYPOJIOTHYECKUM M MPUKIATHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMHU HayKaMH, PacKpbIBaloOT
e€ poJib B MO3HABATEIHLHOM U MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUECTBA B 00JaCTH
TEOPUH U MPAKTUUYECKUX MPHIOKEHUH XMMUH, TIOMOTaI0T BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOiiemMax,
CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBATh MHPOPMALUIO U MPUMEHATHh €€ JUIS MOMOJIHEHUS 3HAHWM, pelICHUs MHTEIJICKTYaJbHBIX U
HKCHEPUMEHTANbHBIX HCCIIEAOBAaTENLCKUX 337ad. B 1memom copepkaHue y4yeOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHS H3YyYEHHS
OpUEHTHUPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCSd MHPOBO33PEHUYECKONM OCHOBBI [UIsi MOHMMAaHUS (GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHWYecKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHUEM,
M03HABAEMOCTh TPUPOAHBIX SBICHUH MyTEM OHKCIEPUMEHTAa M PELICHHS NPOTHBOPEYMI MEXIy HOBBIMH (DaKTaMH M TEOPETUYECKHMHU
NPENOChIIIKAMH, OCO3HAaHUE POJIM XMMHUHU B PELICHUM SKOJIOTHYECKHUX MpoOieM, a Takke MpobiieM cOepexeHHs SHEPreTHUYECKHX PECypCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.



B nnane pemieHus 3anad BOCHUTAHMUS, Pa3BUTHUA W COLMAIM3aLMU OOYy4arOUIMXCA MPHUHATHIE NPOrpaMMON IO XMMHUHU HOIXOAbl K
OTIPEJICIICHUIO COJCPKAHUS U IOCTPOCHHS MPeIMETa MPelyCMaTpUBaOT ((OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX JIEHCTBUNA, UMEIOIUX 0a30BOe
3Ha4eHUEe I PA3JIMYHbIX BHUJOB JIEATEIBHOCTH: PpELICHUs MNpoOieM, IMOMCKa, aHaiu3a U 00paboTku HH(OpManuu, HEOOXOAMMBIX IJIs
IPUOOPETEHUS ONbITA IPAKTHUECKONW U MCCIIEJ0BATENIbCKON 1€ TEIbHOCTH, 3aHUMAIOILEl BA)KHOE MECTO B [TO3HAHUU XUMUH.

B mpakTuke npenogaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO 0011ero o0pa3oBaHus, Tak U Ha YPOBHE CpeHEro olmiero oopa3zoBaHus, Ipu
OIIpE/ICNICHUN COJIEP)KATEIbHON XapaKTEpUCTUKU LeJell H3y4YeHHs NpeaMeTa HanpaBiIC€HHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAIULUOHHO
npU3HAETCS POPMHUPOBAHNE OCHOB XMMHUYECKOM HayKH Kak 00JacTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKOM NESTEIbHOCTH YelIOBeKa U
KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C METOIMYECKON TOYKHM 3pEHUsl TAKOW MOAXOJ K ONpEeAETCHUIO Lieleld M3ydeHUs IpeaMmera
SIBJIIETCS BIIOJIHE ONPABaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LIEISIMU U3ydeHUs TpeaMeTa « Xumus» Ha 0a3oBoM yposHe (10 —11 ki) sBiastoTcs:

e (opMHUpPOBaHHE CUCTEMbI XUMHUECKUX 3HAHUI KaK Ba)KHEUIIEH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOI
JeKaT KIFOYEBbIe MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBl U TEOPUH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M MOHWMAHHE CYIIHOCTH
JOCTYIHBIX 00001IIEHNI MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHHE C MCTOPUEH UX Pa3BUTHS U CTAaHOBIICHMS;

e (opmupoBaHuE M pa3BUTHUE MPEICTABICHUM O HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XMMMUYECKHUX PpEaKLIMH, HEOOXOAUMBIX IS
PUOOPETEeHUs] YMEHUH OpUEHTHPOBATHCS B MHMPE BEIIECTB U XUMHUUYECKUX SBJICHUH, UMEIOIUX MECTO B MPHPOJIE, B NMPAKTHUECKOW U
IIOBCEIHEBHOM JKHU3HY;

® Da3BUTHE YMEHMH U CIIOCOOOB JESATETBLHOCTH, CBS3aHHBIX C HAOJIOJICHUEM M OOBSICHEHHEM XMMHMYECKOI'0 3KCIIEPUMEHTa, COOI0ACHUEM
MpaBujI 6€30MacHOr0 OOpaIleHUsI C BEIIeCTBaMHU.

Hapsiny ¢ a3tuM, coaepkaTenbHas XapaKTepUCTHKA IleJied M 3aJad M3yYeHus MpeaMera B MporpaMme MO XHMHUM YTOYHEHA U
CKOPPEKTHPOBaHa B COOTBETCTBHM C HOBBIMH NMPUOPUTETaMHU B CHCTEME CpeqHero obiiero obpazoBaHus. CerofHs B MpenojaBaHUU XHUMUU B
OoublIel cTerneHn OTAAETCs MPEANOUYTEeHHE MPAKTHUECKOW KOMIIOHEHTE COJIepKaHus 00y4YeHHs, OPUEHTUPOBAHHOM Ha MOJATOTOBKY BBITYCKHUKA
o011eo0pa3oBaTenbHONM OpraHU3aliy, BIAJCIONIEr0 He HA0OpOM 3HaHUI, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMU
aKTUBHOTO MOJYYeHHs 3HAaHUI U IPUMEHEHUS UX B PEAJIbHOM JKU3HU ISl pEIICHUs TPaKTUYECKHUX 3a/1au.

B cBsi3u ¢ 3TUM NIpH U3YYEHUU NpeMeTa « XUMUsD» JOMUHHUPYIOIee 3HaYeHHE MPUOOpeTaloT TakKue Lelu U 3aJ1auu, Kak:

ajanTanus OO0yYarolMXcs K YCIOBHUSM JMHAMMYHO Pa3BHBAIOLIETOCS MHpa, (OPMHUPOBAHHE HHTEIJICKTYAIbHO DPAa3BUTON JMYHOCTH,
rOTOBOM K €aM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

(dopMHpoBaHUE Y 00y4YarOIUXCsl KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS Pa3IUYHBIX
BUJIOB JIEATENBHOCTH: PELICHUs POo0IIeM, TIOUCKa, aHali3a U 00paboTku HH(POPMAIIUN, HEOOXOJUMBIX JUIS TPUOOPETEHHS OBITA S TEIbHOCTH,



KOTOpasi 3aHMMAaeT BAXKHOE MECTO B MO3HAHWHM XWMUH, a TaKXKe Ui OIEHKU C IMO3UIUN IKOJOTHYECKON OE30MacCHOCTH XapakTepa BIUSHUS
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUYECKHX CIIOCOOHOCTEW OOYYAIONIUXCS: CHOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBUU C JKU3HEHHBIMH IOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JIJIS TIOMCKA U aHAJIM3a Y4eOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAITMH XUMUYIECKOTO COJICPIKAHNUS,

GbOpMHUPOBaHHE W paA3BUTHE Y OOYYAIOMUXCS AaCCOIMATHBHOTO W JIOTMYECKOTO MBIINUICHUS, HAOJI0IaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOMMBI, B YACTHOCTH, TIPH TUIAHKPOBAHUU M MTPOBEJACHUU XUMHUECKOTO IKCIICPUMEHTA,;

BOCIIUTAaHHE Yy OOYYaIOMUXCs YOSKAEHHOCTH B T'yMaHUCTHYECKOW HANPABJICHHOCTH XUMHH, €€ Ba)XKHOW POJM B PEIICHUH TII00AThHBIX
po0JIeM PaMOHAIBHOTO TPHUPOJIOTIOIH30BAHUS, MOTIOJHEHHS YHEPTETUICCKIX PECYPCOB M COXPAaHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE0OXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETECHHUS OMBITA MCIOJIH30BaHUS MOJNYUYCHHBIX 3HAHHUN
JUTSL IPUHSTHSI TPAMOTHBIX PEIICHHUI B CUTYAIIUSIX, CBSI3aHHBIX C XUMUYCCKHMU SIBJICHUSMHU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHMHUsS» 0a30BOrO YpPOBHS BXOAHMT B COCTaB IMPEIMETHOH 00JacTh
«EcTecTBeHHO-HAYyYHBIC TTPESIMETHIY.

OO6miee yucio 4acoB, OTBEACHHBIX /I U3YYCHHUSI XUMHH, Ha 0a30BOM YpPOBHE CpeAHEro o0Iiero oopazoBanusi, coctariseT 68 yacos: B 10
knacce — 34 daca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezenio).

COJAEPKAHUE OBYYEHUS

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpenMer opraHM4ecKON XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B MIOJyYEHUU HOBBIX BEUIECTB M MaTepuaioB. Teopus CTpOEHUs
opranudeckux coequHeHut A. M. BytiepoBa, e€ ocHoBHble mnojoxeHHs. CTpyKTypHble (OpMyJbl OpraHMYECKHX BellecTB. [omonorus,
n3oMepust. XUMHUYeCKasi CBSI3b B OPraHMYECKUX COCUHEHUSAX — OJUHAPHBIE U KpPAaTHBIE CBA3H.

[IpencraBinenne o kinaccuukaluy OpraHUYecKHX BemlecTB. HoMeHknaTypa oOpraHMYecKWX COEAUMHEHMH (cucTeMaTudeckas) |
TPUBHUAJIbHBIE HA3BAaHUS BAXKHEUIINX MPEICTaBUTENIEN KIIACCOB OPraHMYECKHUX BEIIECTB.

OKCcIIepUMEHTaJIbHBIE METOJbl M3Y4YEHHUs BEIIECTB M MX INPEBpALCHUN: O3HAKOMJICHHE C 00pa3laMH OpraHHYeCKHUX BEIIECTB U
MaTepuajaMi Ha MX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ OPraHHMYECKUX BEIIECTB, HAONIOJEHUE U OMHUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB IO
IIPEBPAILEHUIO OPraHMUYECKUX BEILECTB NPU HarpeBaHUH (IU1aBJIeHUE, OOYIIIMBAHNE U TOPEHNUE).



Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUI psia. MeTaH U 3TaH — MpOCTEHINe MPEACTaBUTENN alKaHOB: (PU3MUECKUE U XUMHYECKUE
CBOMCTBA (peaKLMU 3aMEILEHHs] ¥ TOPEHUs ), HAXOKACHUE B IPUPOJIE, TOJIyYCHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKHUH psii. DTWIEH W NPONWIEH — MpocTeiIline NpeACTaBUTENN AJKEHOB: (U3HYECKHE U
XMMHUYECKHE CBOICTBA (PeaKMy T'UAPUPOBAHMSI, FAJIOT€HUPOBAHUSL, THIpaTalluy, OKUCIICHUS U OJIMMEPU3ALINN ), IOIY4EHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u MmetunOyrtaauen-1,3: crpoeHue, BaXXHEHIINE XUMHUUECKUE CBOMCTBA (peakius noumepusaiun). [lomyuenue
CUHTETHYECKOTO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psiA. ALIETUIIEH — IPOCTEHIINN MpeCTaBUTEIb aJIKUHOB: COCTaB, CTPOEHUE,
¢bu3nvecKkre 1 XUMHUYECKIE CBOMCTBA (PEaKIIMK THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHUS ), TOJTYyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocras, crpoeHne, (puU3MUECKHE M XMMHUYECKHE CBOWCTBA (pEaKIMH TaJOTCHUPOBAHHS W HUTPOBAHHA), MOJYYCHUE U
npuMeHenue. Toryon: cocmae, cmpoeHue, usuueckue u XUMUYecKue coUcmea (peakyuu 2aio2eHupo8aHusi U HUMpPOBAHUs), NOTyYeHue U
npumenernue. TOKCUUHOCTb apeHOB. I 'eHeTnYecKas CBsI3b MEXy YIVIEBOJOPOIaMH, IPUHAJIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[IpupoaHble MCTOYHMKHM YriieBOoAOpoaoB. [lpuponHblii ra3 um nomyTtHble HedTsHble razpl. Hedrs m e€ mpoucxoxaenue. CrocoOsbl
nepepaboTku He(TU: MEperoHKa, KPEeKUHI (TepMUYECKHM, KaTamuTudeckuil), muposus. [IpoaykTsl mepepaboTku HEPTH, UX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

DKcIepUMEHTAIbHbIE METOAbl M3YUeHHs BEIIECTB M WX NPEBpalIeHUN: O3HAKOMJIEHME ¢ 0Opa3lamMM IIacTMAacC, KaydyKOB U PE3UHBI,
kotekuuu «Hed1b» u «Yronap», MonenrpoBaHuE MOJEKYJ YIJIEBOAOPOJIOB U TaJOTE€HONPOU3BOJHBIX, NMPOBEACHUE HPAKTHYECKON pabOTHI:
MOJIy4Y€HHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbluucnienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa pEaKIUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxamye oprannyecKkue coeIMHEHU

[IpenensHble OTHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA (pPEaKkIMHU C AaKTUBHBIMU
MeTaJlJIaMH, FaJor€HOBOJOPOIaMu, TOPEHKE), IPUMEHEHNE. BotopoaHbIE CBA3M MEKIY MOJIEKYJaMu CIUPTOB. JelicTBHe MeTaHOJIa ¥ 3TaHOJIA Ha
OpraHu3M YeJIO0BEKa.

MHoroaroMHble CIUPTHL. DTUJIEHTJIMKONb U TJIMLIEPUH: CTPOCHHE, (PU3NUECKHe U XMMHUECKHEe CBOMCTBA (B3aMMOEICTBHIE CO MIET0YHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peakIlisi Ha MHOTOaTOMHBIe ciupThl). JleiicTBre Ha opraHnu3M uenoBeka. [IpumeHeHne rimuepruHa U TUICHTITUKOJISL.

®eHoI: CTpOEHUE MOJIEKYIIBI, (PU3NYECKHe U XUMHUYECKUe cBoiicTBa. TokcuunocTh peHona. [lpumenenue genona.

Anpneruasl U Kemowusi. PopManbAETHI, aleTalbIeru]: CTPOCHUE, (HU3UYECKHE U XHMHYECKHE CBOWCTBA (peakiuu OKHUCICHUS U
BOCCTAQHOBJICHHS, KAUECTBEHHBIE PEAKIMH), IOJIyY€HUE U IPUMEHEHUE.



OHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsE KHCJIOTBI: CTPOCHHUE, (PU3MUECKUEe U XUMUYECKHUE CBOICTBA
(cBoiicTBa, O0mIME I Kiacca KUCIOT, peakuus 3Tepudukanuu), moixydeHue U npumeHeHue. CreapuHOBass W OJEMHOBAs KHCJIOTBHI Kak
IIPEJCTaBUTEIIN BBICHIMX KApOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOLIEe JeiicTBHE.

CrnoxHble 3(pUpbl KaK NPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['naponu3 cinoxubix 3¢upos. Xupel. ['maponns xupos. Ilpumenenue xupos.
buosiornueckas poJib )KHpOB.

VYrineBoabl: cocTaB, KiIacCH(PUKAIUS YTIEBOJOB (MOHO-, MU- W TOJIMCaxapuibl). ['7IOKO3a — MpOCTEWIUN MOHOCaxapua: OCOOCHHOCTH
CTPOEHHUSI MOJEKYJbl, (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBa (B3auMojeicTBHe ¢ ruapokcuaom menu(ll), oxucieHrne aMMuauHbIM PacTBOPOM
okcuaa cepedpa(l), BoccranoBiieHNEe, OpOXKEHUE TIFOKO3bI), HAXOXK/IEHUE B IPUPOJE, IPUMEHEHHEe, Ouosorndyeckas poib. dorocunres. Ppykrosa
KaK U30Mep IJIIOKO3bI.

Kpaxman u nemirono3a Kak npupojHble nouuMepsl. CTpoeHHe Kpaxmana u 1eioa03bl. dusnueckre 1 XMMHUECKHUE CBOMCTBa Kpaxmalia
(ruaponu3, KaueCTBEHHAs! peakysi C HOJIOM).

OKCIIepUMEHTAJIbHbIE METOAbl M3YyUeHHs BEIIECTB W HX INPEBpALIeHUN: MpOBEICHUE, HAOJIIOJEHUE U ONUCAHHE JIEMOHCTPAIL[MOHHbIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIUU OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3auMmopelicTBue raunepuHa ¢ ruapokcunom meau(ll)), anpaernioB (oKucieHHe aMMHauHbIM pacTBOpoM okcuiaa cepebpa(l) m rugpoxcuaom
menu(ll), B3aumoneicTBIE KpaxMaia ¢ H0/I0M), TPOBEICHHE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WIM MPOAYKTAa PEAKIMH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprKalue OpraHndecKiue COeTMHEHN.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHuuecKue coenHeHns . PU3MUecKue 1 XUMUYECKHE CBOMCTBa aMUHOKHUCIIOT (Ha IMPUMepe IIIMIIMHA).
buonoruueckoe 3naueHre aMuHOKUCIOT. [lenTuapt.

benku kak mpuponHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuuHas, BTOpHYHAs M TpEeTUYHAs CTPYKTypa OenkoB. XHMHUYECKHE
CBOMCTBA OEJIKOB: TUPOJIN3, ICHATYpPALUs, KAUECTBEHHbIE PEaKIIUU Ha OEIIKH.

DOKcIepUMEHTaJIbHbIE METO/bl M3y4YeHHs BEUIECTB W UX TMpeBpalleHui: HaOII0JeHHWE W ONUCAHHWE JIEMOHCTPALIMOHHBIX OIIBITOB!
JieHaTypanus OeJIKOB IPH HarpeBaHHUM, IIBETHBIE PEaKIIUU OEIKOB.

BbicokomouiekysipHble coeJUHEeHH

OCHOBHbIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJIMMEpHU3allli,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUHN — OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

DOKCIIepUMEHTAJIbHBIE METO/Abl M3YyYCHHs BEIIECTB M HMX IPEBpAIlEHUIl: O3HAKOMIIEHHE C O0pas3llaMd HPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay49yKOB.



MexnpenMeTHbIe CBS3U.

Peanuzanus MEXIpEIMETHBIX CBS3€H MpU U3yUYEeHUH OpraHnYecKoi XuMuH B 10 Ki1acce OCyIIecTBIseTCs Yepe3 UCTIONb30BaHUE KaK O0MIHMX
€CTECTBCHHO-HAYYHbIX ITIOHATUH, TaK U NOHATHHN, SIBJISIFOLIMXCS CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOue ecTeCcTBEHHO-HAy4YHbIE IIOHATHUS: SIBJICHHME, HAY4HbIM (akT, Tumoresa, 3aKOH, TEOpUs, aHaIW3, CHHTE3, Kiaccudukanus,
NIEPUOJUYHOCTb, HA0JII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE.

®dusnka: MaTepus, SHEprus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb, BEILECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pU3HUeCcKue BETUUMHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOrMYeCKM aKTUBHbIE BellecTBa (OenkH,
YIIIEBOBI, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorysA: NUIIEBBIE MPOMYKThI, OCHOBBI PALIMOHAIIBHOTO IUTAHMSI, MOIOLIUE CPEACTBA, JEKAPCTBECHHBIE U KOCMETHUYECKUE NPENapaThl,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMu4yeckuit aneMeHT. AToM. Sapo aToma, U30TOMbL. DNEeKTPOHHAsI 000JI0YKa. DHEPreTHYecCKue YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH,
S-, p-, d- smemenThl. OCOOEHHOCTH PACIpeE/ICH s IICKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(UTypalnusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHToB J[. M. MenneneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA H
[lepuoanueckoii cucteMbl XxuMuueckux 35eMeHToB J[. 1. MeneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIINaM U MeproaM. 3Ha4eHHEe IEPUOANYECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BUIIBI XMMHYECKOW CBSI3M (KOBAJICHTHAs HEMOJIApHASs W TOJSPHAs, MOHHAS, METAJUTMYECKas).
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKOW CBs3W (OOMEHHBIM W JOHOPHO-aKIENTOPHBIH). BomopomHas cBs3b. BameHTHOCTS.
DneKTpooTpulaTeaIbHOCTh. CTeneHb OKucaeHus. oHbl: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJIIpPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTANIMYECKUX PEHIETOK.
3aBHCUMOCTbH CBOMCTBA BEUIECTB OT TUIA KPUCTAIMYECKON PEIIETKHU.



[TonsiTue 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUIHBIE pacTBOPbI. MaccoBast 107151 BEIIECTBA B PaCTBOPE.

Krnaccudukanus Heopranuueckux coequHernii. HomMeHkarypa Heopranmdeckux BeniecTs. [ eHeTnueckas CBs3b HEOPraHUIECKUX BEIIECTB,
MIPUHAUISKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumuyeckas peakius. Knaccuduxanus XMMHUECKUX PEAKIM B HEOPraHUYECKOW M OPraHUYECKOM XHMMHUHU. 3aKOH COXpPAHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUs U MIPEBPAILICHUS SHEPTUU TPU XUMUYECKUX PEAKIIUSX.

CKopocTh peaknuu, e€ 3aBUCHMOCTh OT pasiudHbIX (hakTopoB. OOpaTuMbIe peakiuu. XUMHUYEeCKoe paBHOBecue. DakTophl, BIUSIONINE HA
cocTtosiHue xuMuuyeckoro paBHosecus. [Ipunuun Jle Hlarense.

OnexTponutuyeckas auccoruanusa. CunbHble W crnabble 31MeKkTpoiuThl. Cpena BOIHBIX PACTBOPOB BEIIECTB: KHCHas, HEHTpaibHas,
LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKcrepuMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB W WX MpeBpalleHuid: nemoHcTpanus Ttabdnui «llepuogndeckas cucreMa XUMHYECKHX
sanemenToB J[. . MenneneeBay, nzydeHue Mojeleid KpUCTALTHYECKUX PEeIIETOK, HAOIIOCHHE U ONTUCAHKE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTBITOB (Pa3I0KEeHUE TIEPOKCHIA BOAOPO/Ia B MPUCYTCTBUHU KaTalll3aTopa, OMPEETICHUE CPE/Ibl pACTBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOT O
WHJIUKATOpa, PEaKIMd HMOHHOTO OOMEHa), MPOBEICHHE NPAKTUYECKON paboThl «BnusHuEe pazmuyHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKIm.

Pacuérneie 3amaumn.

Pacuérel Mo ypaBHEHUSIM XUMUYECKHUX PEAKIIUA, B TOM YHUCIIE TEPMOXUMHUUECKHUE PACUETHI, paCUETHI C UCIIOJIb30BAHNUEM TTOHSATHS «MAcCOBast
JIOJISI BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannsl. [Tonoxxenue nemetannoB B [lepuoanueckoit cucreme xumudeckux snemeHToB Jl. . MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aTomMoB. OU3MYECKHE CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIOB (Ha TpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJJIOB (TaJOTe€HOB, CEphI, a30Ta, Gocdopa, yriaepoaa U KpeMHHS) U UX COCIUHEHUH (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJHBIX COCTUHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCTUHEHUH.

Mertannsl. [lonoxxenue meramnoB B Ilepuonmyeckoit cucreme xumudeckux siaemeHToB [[. M. MenneneeBa. OCOOCHHOCTH CTPOECHUS
ANEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O0uue uznueckrue cBoiicTBa MeTaioB. CruiaBbl METAUIOB. DIEKTPOXUMUUECKHUM psiJl HaNlpsDKEHUI
METaJlIOB.

XUMHYECKUE CBOMCTBA BAXKHEUINUX METAUIOB (HATpUM, KaJUi, KaJbLIUi, MarHui, aJlOMUHUMN, IIUHK, XpOM, >KeJie30, MEIb) M HX
COEMHEHHUI.

OO6mwme crmocoOb! oTydeHus: MeTauioB. [I[puMeHneHrne MeTamuioB B ObITY U TEXHUKE.



DKCIepUMEHTAILHBIC METO/IBI H3yUEHUS BEIIECTB U UX MPEBPAICHUN : N3YUCHHE KOJUIEKIINHA «MeTasutbl U CIIIaBbl», 00pa3Il0B HEMETAILJIOB,
pelIeHre dKCIePUMEHTABHBIX 3aja4, HAOMIOJCHUE W OMKMCAHUE JIEMOHCTPAIIMOHHBIX M Ja00paTOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCUIA
QTFOMUHHUSI C PACTBOPAMH KHUCIIOT M IIEI0UYeH, KaYeCTBEHHBIE PEaKIIMY Ha KAaTHOHBI METaJIIOB).

PacuérHrie 3amaun.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJWYECTBY BEIIECTBA, Macce WIM O0OBbEMY OJHOTO M3 yYACTBYIOIIHUX B
peaKIy BEHIeCTB, pacy€Thl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHus " KN3Hb

Ponp xumuu B obecriedeHHH 5KOJOTHYECKOW, YHEPreTUYECKON M MUILEBON 0e30MacHOCTH, Pa3BUTHH MeIuUUHBL. [loHSATHE O Hay4YHBIX
METO/JIax MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUMN.

[Ipeacrasnenus: 00 0OMIMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOTYYEHUSI BAKHEUIITNX BEIIECTB.

UennoBek B MUpE BELIECTB M MAaTE€pUAIOB: BAKHEWILNE CTPOUTENbHBIE MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHUalibl, KPAaCKH, CTEKJIO,
KepaMHuKa, MaTepualbl 175 2JIEKTPOHUKH, HAHOMATEePHAIIbl, OpraHM4YeCKHe U MUHEpaJIbHbIe yI0OpEHHUS.

XUMHS ¥ 3I0pOBbE YEJIOBEKA: MPaBUJIa UCIIOIB30BAHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia 0€30MacHOTO HUCIIOIb30BAHUS TIPENapaToB
OLITOBOM XMMHH B ITIOBCEIHEBHON KU3HU.

MexnpeaMeTHBIE CBS3H.

Peanu3anus MexXmpeaMETHBIX CBsI3el IpU U3YYeHHUH 00IIel U HeopraHuueckoil xuMuu B 11 kitacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaH e
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHM, SIBISIOMIMXCS CHCTEMHBIMHU JJISl OTJETBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KIacCH(HUKAIUs, NEPUOIUYHOCTD,
HaOI0IeHNe, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNE, SIBICHHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PAAUOAKTHBHOCTb, MOJIEKYJa, SHEPreTUYECKUU
YPOBEHB, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3NUECKHe BEIMUNHBI U €IUHUIIBI X U3MEPEHHUSI, CKOPOCTh.

buonorus: kinerka, opraHu3M, 3KocucTeMa, onocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

I'eorpacdus: MuHepasbl, TOpPHBIE TOPOIBI, MTOJIE3HBIE HCKOMAEMEbIE, TOTLIINBO, PECYPCHI.

TexHonorus: XuUMHUYECKas IPOMBIIUIEHHOCTb, METAJUIYprus, MPOU3BOJICTBO CTPOUTEIBHBIX MATEPHAIOB, CEIbCKOXO3MCTBEHHOE
MIPOM3BOJICTBO, MUIIIEBAsT TPOMBIIIUICHHOCTD, (hapMalieBTHIecKasi IPOMBIIIUICHHOCTbD, MMPOU3BOJICTBO KOCMETHYECKUX MPENapaToB, MMPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaT€PUAJIOB, SJIEKTPOHHAS! TPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHN HA BA30BOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNIA



JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOSHHUS OOYyUYaIOIMMKCS IPOTrpaMM CpEeAHEro oO0mero ooOpa3oBaHUS
(JIMYHOCTHBIM, METANPEIMETHBIM M MpeIMeTHbIM). HayuyHo-mMeTonnueckoil OCHOBOHM Mg pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
MporpamMM CpeIHeTo 00IIero 00pa30BaHMs SBJSETCS CUCTEMHO-ACSITEIIbHOCTHBIN OAXO0I.

B cooTBeTcTBUU C CUCTEMHO-ACSITENLHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE
cpenHero o6ero 06pa3oBaHus BbIIEICHBI CICAYIOIINE COCTABISIOIUE:

OCO3HaHUE OOYYaIOIMMUCS POCCUMCKON TPaKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOONPEEIICHUIO;

HaJIM4YMe MOTHBALIUU K 00YUEHUIO;

[EJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JMYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH W MCTOPUYECKUX TPaauluil 6a3oBoi
HayK{ XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH JIEATEITLHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPHUCYIIUMHU [IETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YMe TMPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhI M CIIOCOOHOCTH CTaBUThH IIENTH U CTPOUTH KU3HEHHBIE MJIaHbI.

JInyHOCTHBIE pe3ynabTaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIUTATEIBHOW JEATEIHHOCTH B
COOTBETCTBHUH C TYMaHUCTUYECKUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSAMHU U HJEATAMH POCCHUHCKOTO T'PaKIaHCKOTO
oOmiecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU M TpPaBUIAMH TOBEJEHUS, CHOCOOCTBYIOIIMMH TMpPOIlECCaM CAaMOIMO3HAHHS, CAMOPAa3BUTHUS U
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIngHOCTHBIE pe3yabTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTpaxaroT CHOPMHPOBAHHOCTH OIBITAa IMO3HABATEIIBHOW M MPaKTHUYECKOU
NESATETFHOCTH 00yUYaOIIHUXCS TI0 peaTu3aIiy MPUHATHIX B OOIIECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MPEACTABICHUS O COLMATIbHBIX HOPMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM NEATETHLHOCTH MPH CO3JIAaHUU YUEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W MMO3HABATEIBHBIX 3a/ad,
BBITIOJTHCHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHl OPYTHX MPU aHATU3€ Pa3MYHBIX BUJOB Yy4eOHOU
e TEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS



LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaCJIEIUI0 OT€UYECTBEHHOU XUMUHU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh
pe3yiabTaT JIUTEIbHBIX HAOMIOACHUH, KPOIIOTIIMBBIX SIKCIICPUMEHTAIIbHBIX IIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJYYCHUU M TOCICAYIOIIEM aHalM3e MH(OpMAIMK O MEPeIOBBIX TOCTHXKCHHUSIX COBPEMEHHOM
OTCUYECTBEHHOM XHUMHUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMHU, U TMPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHE M IOCTYNKHA CBOUX TOBAPHUIIEH C MO3UIMH HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHHUE
MOCIIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAHUS IEHHOCTEH 3I0pOBOro W 0e30rMacHOro obpas3a >KH3HH, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY
(hbU3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

COOJTIOICHUS TIPaBUII 0€30MaCHOT0 OOpAIlIEHUs C BEIIeCTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBO 1€ATEIHHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI MHIWBUIYaTbHOTO U KOJUIEKTUBHOTO O€30MACHOTO MOBEJCHHS B CUTYAIUSAX, YTPOXKAIOIIUX 3J0POBBIO H
JKWU3HH JIIOJIEH;

OCO3HaHUSI TTOCJIEICTBUM U HETIPUSATUS BPEIHBIX MMPUBBIYEK (YIIOTPEOIEHHUS aJIKOT0JIsl, HAPKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEOBATENLCKON NeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BHUIAX
NEeSATETLHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4acCTHE B PEIICHUH MPAKTHICCKUX 3a7a4 COIMATBLHON HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUSHHIO MPodeccuil pa3IuIHoro poja, B TOM YUCIE HAa OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUU;

yYBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJabTaTaM TPYJAOBOU 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHYabHOW TPAeKTOPUH 0OOpazoBaHus, Oyaymiei mpodeccuu U peanu3aliii COOCTBEHHBIX
KU3HEHHBIX TUTAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1[EIeCO00Pa3HOr0 OTHOLIEHUS K PUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa HSKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX IPOIECCOB HA COCTOSIHHE MPUPOTHOW H
COIMAJIbHOU CPEJIbI;



0CO3HAHMS HEOOXOAUMOCTH HCIIOIB30BaHUS JOCTIKECHUH XUMUU JIJIsI PEIICHHS BOIPOCOB PALIMOHAIBHOTO MTPUPOIOTIOIB30BaAHHUS;

aKTUBHOTO HENPUATHS JEHCTBUM, NPUHOCALIUX BpEeA OKpYXAloLled NPUPOAHON cpele, YMEHHs IPOrHO3MPOBATh HEOIArONpUsATHBIE
9KOJIOTMYECKUE TIOCIEACTBHS IPEANPUHUMAECMBIX JEHCTBUH U IIPENOTBPAILATD UX;

HaJIM4YUs Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, HKOJIOIMYECKON KYJBTYpBI, OIBITA JEATENBHOCTH HKOJOTMYECKOM HAIPABICHHOCTH,
YMEHMSI PYKOBOJCTBOBAaTbCS HMH B I103HABATEIbHOW, KOMMYHHUKAaTHMBHOW U COLIMAJIBHOM IpPAKTUKE, CIOCOOHOCTM M YMEHUS AaKTHUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MIO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHENU(PHUKH XUMHUU KaK HAyKd, OCO3HaHUs €€ poiu B (DOPMUPOBAHMHM PALMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3AaHUU
L[EJIOCTHOTO MPEJICTaBICHUSI 00 OKPYXAIOLIEM MHpE KaK O €JUHCTBE NPUPOJbl U YEIOBEKA, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny IpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XMMUU I COBPEMEHHOM IIUBMIIM3ALMK: B €€ TYMaHUCTUYECKOM HAIPaBI€HHOCTH U Ba)KHOW PO B
CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KYJIbTYpBl, PELIEHMHM TIJI00aJbHBIX MPOOJIEM YCTOHYMBOTO pPAa3BUTHUS UEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOW U SKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHNH YCIOBUM YCHEIIHOTO TPYyJa U AKOJIOTMYECKU
KOM(OPTHOH KU3HU KaXKJJ0r0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHMMAaHMs CYIIHOCTH METOJOB IMO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
WCIOJIb30BaTh MOJy4yaeMble 3HAHUS Ul aHaIW3a U OOBSCHEHUS SIBICHUH OKPY)KAIOIIEro MUpa U MPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHUS
nenatb 000OCHOBAaHHBIE 3aKIFOYEHHS HA OCHOBE HaY4YHbIX (PAKTOB U MMEIOLIUXCS JaHHBIX C LEIbI0 MOJTYYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIOIb30BaTh XUMUUECKHE 3HAHUS [T PELIeHUs IPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0OBATEIbCKOMN ACATENBHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUH MO XMUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3InYHbIX cepax MpohecCHoHaTbHON 1eITeTbHOCTH.

METANIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUMMbIe 1711 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAOIMIMXCS MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAyYHbIE TTOHSATHS,
OTpaXKarolllie IIeJIOCTHOCTh HAy4YHON KapTHHBI MUpa U CHEIU(PHUKY METOJOB MO3HAHHWA, UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Mmarepus,
BEIIECTBO, DHEPIHs, SBICHUE, IMPOIECC, CHCTeMa, Hay4yHbId (DaKT, MPHUHIIMI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIICJOBAHHE,
HaOIt0IeHNe, M3MEPEHUE, SKCTICPUMEHT U JIPYTHE);



VHUBEpCaJbHBIC YyUeOHBIC JCHCTBHs (IMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYIATHBHBIE), obecreunBaromue (GopMupoBaHUe
(YHKIIMOHATLHOW IPaMOTHOCTH M COITUAIEHON KOMITETEHITUN 00YyYarOIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSI MCIOIb30BaTh OCBOSHHBIE MEXIMCIUIUIMHAPHBIEC, MUPOBO33PEHUYCCKHNE 3HAHMS M YHUBEpCAJIbHBIC YUCOHBIC
JIEWCTBUSA B IO3HABATEILHON U COIMAIIBHOM MPAKTUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHHUBEPCATBHBIMU yYEOHBIMU TIO3HABATCIbHBIMH, KOMMYHUKATUBHBIMH U
PEryJIsTUBHBIMU JEHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEJIbHBIMH J1eHCTBUAMM:

1) 6a3oBbIe JIOTHUYECKHE TeHCTBHS:

CaMOCTOSITENILHO (POPMYITHUPOBATEH U AKTYaTH3UPOBATEH IPOOIJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OMpENENATh IENU JeATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX JOCTHIKEHHS, COOTHOCHTH pe3YyJlbTaThl IESATEIHLHOCTH C
IMOCTABJIEHHBIMH 1IEIAMU;

UCIOJIb30BaTh MPH OCBOCHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIIIEHUS — BBIACIATh XapaKTepHbIC MPU3HAKHU MOHATUN U YCTaHABIUBATH UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JIJIs1 OOBICHEHUSI OTACIBHBIX (DaKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KITAaCCU(UKAIINKI BEIIECTB M XUMHYECKUX PEaAKIIHiA;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCyKIeHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO AaHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TMPOIECCE TMO3HAHUS, HUCIOJIb3yeMble B XUMHUU CHMBOJHUYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa3oOBBIBATH MOJCIIbHBIC
MPEJICTABICHHUS] — XUMUYECKHI 3HAK (CHMBOII) dJ€MEHTa, XUMudeckas GopMmyla, ypaBHEHHE XMMHUYECKON PEakiuu — MpU PElIeHHH Y4eOHBIX
MO3HABATENIbHBIX W MPAKTUYECKUX 3a/]ay, MPUMEHATh HA3BAaHHbIE MOJEIIbHBIC MPEICTABICHUS JIs BBISBICHUS XapaKTEPHbIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUUECKUX PEAKITHA.

2) 6a30BbI€e UCCJIEN0BATENbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

(dhopMynUpoBaTh LT U 337a4d UCCIICIOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE U CAMOCTOSATENHHO CHOPMYITHPOBAHHBIE BOMPOCH B KAUECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI AJIs1 (HOPMUPOBAHUS TUTIOTE3HBI TIO TPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJIETh HABBIKAMH CaMOCTOATEILHOTO TUTAHUPOBAHUS W TIPOBENICHUS YUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS
Ha0II0aTh 32 XOJOM TPOIECCa, CaMOCTOSTEIbHO MPOTHO3MPOBATH €r0 pe3yibTar, (hopMyaupoBaTh OOOOIIECHUS W BHIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMUS, COCTABISTH OOOCHOBAHHBIN OTUET O IPOJEIaHHON padoTe;

MpUOOpPETaTh OMBIT YUYEHUYECKOW HCCIECNOBATENbCKOW M MPOCKTHOW JESATEIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUSI MPAKTHYECKUX 3a7a4, TPUMEHEHUIO Pa3INYHbIX METOAO0B IMMO3HAHUSI.



3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(POpManuM (Hay4HO-TIOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobust, pecypcsl MHTepHeTa), aHanu3upoBaTh HMHGOPMAIMIO DPA3IMYHBIX BHJOB MU (OPM NpEACTABICHUS, KPUTHUECKH OICHUBATH €&
JOCTOBEPHOCTH Y HEPOTHBOPEUHBOCTH;

(bopMyIHPOBATH 3aIIPOCHI U MPUMEHSTH Pa3IMYHbIE METO/IBI IIPH MOKCKE U 0TOOpe MHPOPMALIUH, HEOOXOAUMOM JUIS BHITIOTHEHUS y4eOHBIX
3aJ1a4 OIPEEIIEHHOrO TUIIA;

IpUOOPETATh ONBIT UCIIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAaJbHYIO (OpPMY INpeiacTaBieHus MHGopMauuu (cXxembl, TpaduKy, AUarpaMmbl, TaOIUIbI, PUCYHKH U
Ipyrue);

MCITIOJIb30BATh HAYYHBIN SI3BIK B KAYECTBE CPECTBA MpH paboTe ¢ XUMUYECKOH HH(OpMAIHel: TPUMEHITh MEXKIpeIMeTHbIE ((pru3nueckue u
MaTeMaTU4eCcKUe) 3HAKH U CUMBOJIBL, (hOPMYJIbI, a00peBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIB30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISJHOCTH.

OgJiaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSAMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJIe THAJIOTa W/WIM JUCKYCCHH, BBICKA3bIBaTh HJIEH, (OPMYIHPOBATH CBOU
NPEUIOKEHUS] OTHOCUTEIHHO BBIITOJHEHNS PEJIOKEHHOHN 3a1a4H;

BBICTYIIaTh C MPE3CHTAIMeN Pe3yIbTaTOB MMO3HABATENLHON JEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITEIHO MIIM COBMECTHO CO CBEPCTHUKAMU
MIPU BBIMTOJTHEHUH XUMHUYECKOTO IKCTIIEPUMEHTA, MPAKTUIECKON pabOTHI MO MCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTH3alii YIeOHOTO
MpoeKTa ¥ (GOPMYINPOBATH BHIBOABI MO PE3YIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN ITyTEM COTIIACOBAHMS TIO3UINI B X0/1€ 00CYKIeHUs 1 0OMeHa
MHEHMSIMHU.

OsiaieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBUAMU:

CaMOCTOSITENTFHO TUTAHUPOBATh W OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO IEATEILHOCTD, ONpPEIeIss e€ eNn U 3a/1a4H, KOHTPOJIHPOBATH U 110
Mepe HeOOXOMMOCTH KOPPEKTHPOBATH MpeIaraeMblii alrTOPUTM JACHCTBUI MPU BBITOJHEHUN YYEOHBIX U MCCIEOBATEILCKUAX 33ad, BEIOUPATh
Haunbonee 3(h(HeKTUBHBIN CIIOCO0 UX PEIIeHUs C YUYETOM MOIyUYEHHUSI HOBBIX 3HAHUHN O BEIIECTBaX U XMMHUYECKUX PEaKLUsIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JI€ATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOIIEHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KJTACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUMHUs» OTPaXKaroT:



c(OPMHPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, POJIM XUMHHM B TO3HAHUU
SIBIIGHUW TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS M KYJIBTYPHl JTUYHOCTH, €€ (PYHKIMOHATHHONW TPaMOTHOCTH, HEOOXOMMMOU ISl PEIICHUS
MPAKTUYECKUX 33/1a4 ¥ IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON Cpe/ie;

BJIAJICHUE CHCTEMON XWMHUYECKHMX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JICKTPOOTPUIIATEIIbHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas (opMmyna (pa3BépHyTas U COKpaAIEHHAs),
MOJTb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeleT, PyHKIMOHAIBHAS TPYIIa, PaIuKall, H30MEpHs, H30MEPbI, TOMOJIOTUYCCKUH P/,
TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJEpKalllue COEIUHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE
COCMHEHHS); TEOPUU M 3aKOHBI (TEOopUsi CTPOECHMsI OpraHuMueckux BemecTB A. M. byrTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUSI MPUYUHHOCTH M CHUCTEMHOCTH
XUMHYCCKHX SBJICHHUH, (DAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, IMOJIYICHHH U OC30TIACHOM HCIIOIh30BAHUHN BAKHEUIITUX OPraHUICCKHX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

cOpPMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEpHblE MPU3HAKK TOHSATUHN, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJNB30BATh
COOTBETCTBYIOIIME MOHATHSI MPU ONTUCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPTaHUYECKUX COSAMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsI COCTABJIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COkpatiéHHon) GopMyN OpraHMYECKHUX BEIIECTB M YPaBHEHHH XUMHUYECKHX PEaKIUil, U3rOTaBIMBATh MOACIN MOJIEKYJI OPraHUYeCKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOPMHUPOBAHHOCTh YMEHUM YCTAHABIMBATh NPHUHAMICKHOCTh U3YYCHHBIX OPraHWYECKUX BEIIECTB IO WX COCTaBY M CTPOEHHUIO K
onpenenéHHOMY KJIacCy/TpyIie COeTUHEHHH (YTJI€BOIOPOIbI, KHUCIOPO U a30TCOACPKAIINE COSTUHEHHUS, BRICOKOMOJICKYJIIPHBIE COSTUHEHNUS),
JaBaTh MM Ha3BaHUsS Mo cuctemarnueckoil HoMmeHknarype (IUPAC), a Takke mpuBOIUTH TPUBUAIbHBIC Ha3BaHUS OTHAEIBHBIX OPTaHUYECKUX
BEIECTB (ITUJICH, MPOMHIIEH, aleTHIICH, YTHICHTIUKOIb, TIHIEepUH, GeHol, (hopMaabAeTu, aleTalbAerua, MypaBbHHAs KUCIOTa, YKCyCHAas
KHCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a, PpyKTO3a, KpaxMal, MeJIIi0103a, TIUIINH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEAEIIATh BHIBI XUMHUYECKOUW CBSI3M B OPTAaHMYECKUX COSTUHEHUAX (OJJMHAPHBIC U KPATHHIC);

c(OPMUPOBAHHOCTh YMEHHsSI TMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUs OpraHuveckux BemecTB A. M. byrnepoBa nns oObsSCHEHHS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAaHEHMSI MacChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTpPOEHHUE, (PM3MUECKHEe M XMMHUYECKHE CBOWCTBA TUIUYHBIX MpPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, STHJICH, IPOMHMIICH, alleTuiIeH, Oyraauen-1,3, MetunOyraauen-1,3, 6eH30/1, METaHO,
ATAHOJI, STUJICHTJIMKOJb, TJIUIEPUH, (HEHOJ, alleTalbIeTH, MypaBbUHAs U YKCYCHAs KHCIOTHI, TJIFOKO3a, Kpaxmall, 1eJUTF0JI03a, aMUHOYKCYCHast
KHUCJIOTA), WJUTIOCTPUPOBATH T'€HETHYECKYIO CBS3b MEXAY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIUI C HCIOIb30BAHUEM

CTPYKTYPHBIX (OPMYII;



c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhs (HE(Th, MPUPOJHBIN ra3, Yroyib), CIHOCOOBI WX
nepepabOTKU U MPAKTHUECKOE TPUMEHEHHE TIPOLyKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHMH NMPOBOAUTH BBIYMCICHUS IO XUMHUYECKUM ypaBHEHHUAM (Macchl, 00bEMA, KOJMYECTBA UCXOJHOIO BEIIECTBA
WIN IPOAYKTA PEAKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOIO U3 MCXOJHbBIX BEIIECTB WU MPOJYKTOB PEaKIUH);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CHUCTEMOI 3HaHHMI 00 OCHOBHBIX METOJAX HAYyYHOTO IMO3HAHMSA, WCHOJB3YyEeMBIX B XHMHUU NpPHU
M3Y4YEHHUU BEUIECTB U XMMUYECKUX SIBIICHUH (HaO/I0/IeHNEe, U3MEPEHNE, SKCIIEPUMEHT, MOJIETMPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE XUMHUECKHE
3HAHUA JUI IPUHATHSL PEILICHNN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELECTBAMH U UX IPUMEHEHHUEM,;

c(OpMHPOBAHHOCTh YMEHUI COOIIOAATh IPaBUJIA MTOJB30BaHUS XMMUUYECKON TOCYJ0H U 1a00paTOpHBIM 000pYJI0BaHUEM, A TAKXKE MIPABUIIa
oOpalIeHus C BEUIECTBAMHU B COOTBETCTBHU C MHCTPYKIIMSIMH IO BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUJIAHUPOBAaTh M BBHIMOJHATH XWMHYECKHH OKCIIEPUMEHT (MPEBpAIEHUS] OPraHMYECKUX BEIISCTB IIPHU
HarpeBaHUH, IOJIyYCHHE 3TUJICHA M H3yYeHHE €ro CBOMCTB, KaueCTBEHHbIE PEAKLMU OPraHMYECKUX BEILECTB, JAEHATypauus OelKOB INpHU
HarpeBaHUU, [[BETHbIC PEAKLUU OEJIKOB) B COOTBETCTBUU C IIPABUIAMU TEXHUKH 0€30MaCHOCTHU MPU OOpallleHUH C BEIIeCTBAMH M JIaOOPaTOPHBIM
o0opy/nOBaHUEM, TNPEJCTABIATH pE3yJbTaThl XMMUYECKOTO 3KCIepuMeHTa B (OpMe 3alKucH YpaBHEHHH COOTBETCTBYIOIIMX peakUuil u
(GbopMyIIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYIO HH(pOpMAIMIO, MOJYyYaeMyl0 M3 Pa3HbIX UCTOYHUKOB (CpelCcTBa
MaccoBoi nHpopmanuu, HTEpHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHMI COONIOAATH MpPaBUiia SKOJIOTHUECKH 1€JIeCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOM AESITENbHOCTH B LIEJSAX
COXpaHEHUsI CBOETO 370pPOBb U OKPYKAIOULIEH MPUPOIHON Cpebl, OCO3HABaTh ONACHOCTh BO3JCUCTBHUSA HA KUBBIE OPraHU3MBbI ONPEIEIEHHBIX
OpPraHUYECKUX BEIIEeCTB, MOHMMas cMbica mokasarens [1JIK, moscHaTh Ha nmpumepax crnocoObl YMEHbIIEHHUS U MPEJOTBPALEHUS MX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

Uig o0ydaroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: yYMEHHE NPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX MeETOax
ITO3HAHMS BEIIECTB U XUMHUYECKHUX SIBICHUI;

JUISL CIIENBIX U CIA00BUAALINX O0YYaroIUXCcs: YMEHUE HUCIOJIb30BaTh pelbeHO-ToUeUHyI0 cucTteMy obo3HadeHuit JI. bpaitng ans 3anucu
XUMUYECKUX (POPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01ast 1 HeOpraHHUecKasi XUMHs OTPaXaroT:



c(OPMHPOBAHHOCTh TPEICTABICHUI: O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, POJIM XUMHHU B TO3HAHUU
SABIICHUNA TPUPOABI, B (POPMUPOBAHUHM MBILIUICHUS W KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOW ISl peIIeHHs
IPAKTUYECKUX 3a/1a4 U SKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IIPUPOJIHOMN Cpesie;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpasl BKIIIOYAET: OCHOBOIOJIAratoIlue MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, U30ToI, S-, P-,
d- 2JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIH O0BEM, BAICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTD, CTCIICHb OKHCICHMUS,
XMUMHYECKas CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAIUIMYECKAsT PEIIETKA, TUIBI XMMHYECKHX DPEaKIUi, pacTBOp,
3JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, FNEKTPOIUTUYECKAS AUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI AJTEKTPOJIUTUYECKON AuccoLualyy, nepuoauueckuii 3akon Jl. M. MenneneeBa, 3ak0H COXpaHEHUSI MaCChl
BEIIECTB, 3aKOH COXPAHEHHsS M TMPEBpAIEHHUS SHEPrHMH TP XUMHUECKUX pPEAKLHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE IIOHUMAHUS IPUIMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBJICHUH, (DAKTOIOTHYECKHE CBEICHUS O
CBOWCTBAX, COCTaBE, MOJIYYEHUU M O€30I1aCHOM HCIOJIb30BAHUM BaKHEHIIMX HEOPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATEIIbHOCTH
4eJI0BEKa;

C(OPMHPOBAHHOCTh yYMEHHWH BBISBIATH XapaKTepHbIE MPHU3HAKK TOHSATHH, YCTaHABIMBATh WX B3aWMOCBSI3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHE MOHATHUS TIPU ONMHCAHUY HEOPTAaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIB30BATh XMMHYECKYI0 CHUMBOJIUKY JJIsl COCTaBIeHMsS (POPMYN BEIIECTB M YPABHEHUH XUMHUYECKUX
peakumii, cucremarndeckyro HomeHknarypy (IUPAC) u TtpuBHanbHBlE Ha3BaHUS OTAEIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHblil ras,
YIIIEKUCIIBIN Ta3, aMMHaK, TallléHast M3BECTh, HETAIIEHAs! H3BECTh, TUTHEBAs COJA, MUPUT U JAPYTHE);

c(OPMHPOBAHHOCTH YMEHUH ONPEAETATh BaJICHTHOCTh M CTENIEHb OKUCIICHUS] XUMHUECKUX DJIEMEHTOB B COEIMHEHHSIX PAa3IMYHOTO COCTaBA,
BUJ| XMMHUYECKON CBSI3M (KOBaJICHTHAs, MOHHAsI, METAJNINYeCcKasi, BOAOPOIAHAsA) B COCIUHEHUSAX, THI KPUCTATMUYECKON PEmIETKH KOHKPETHOTO
BEIIeCTBa (ATOMHAs!, MOJIEKYJIIpHAs, HOHHAs!, MeTaJuIn4YecKas), XapaKkTep Cpe/bl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COeTMHEHNH;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIICKHOCTH HEOPTAHMYECKUX BEIIECTB 110 UX COCTABY K OMPEACIEHHOMY KIlacCy/TpyIine
COeIMHEHUH (TIPOCTHIE BEMIECTBA — METAJUTBI M HEMETAILIBI, OKCHJIBI, OCHOBaHHMS, KUCIIOTHI, aM()OTEPHBIE THIPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHMH pacKpblBaThb CMbICH Hepuogudeckoro 3akoHa JI. WM. MeHgeneeBa u  JI€MOHCTPUPOBATH  €ro
CHCTEMaTU3HUPYIOLIYI0, OOBSICHUTENBHYIO U IIPOTHOCTHYECKYIO (DYHKITUH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3jeMeHToB 1—4 mepuonoB Ilepuoanueckoit
cucTeMbl xuMHU4eckux anmementoB [I. M. MenzesneeBa, MCHOb3ysl TOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIMY», «IHEPreTHUECKHE YPOBHWY,
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB M MX COCIIMHEHHH IO TIepruoaM u rpynmnam l[lepuoaudeckoit cucteMbl
XUMHYECKUX 31eMeHToB Jl. 1. MeHaeneena;



c(OPMHPOBAHHOCTH YMEHUH XapaKTepU30BaTh (ONMUCHIBATEH) O0IINE XMMUYECKHE CBOMCTBA HEOPTAaHNYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
IMOATBCPIKAATh CYIICCTBOBAHUC T€HETUYECKOU CBS3U MCKAY HCOPraHM4YCCKMMH BCHICCTBAMU C IIOMOMIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUMPOBATh XMUMHUYECKHUE PEAKIUU MO Pa3IMYHbIM MpU3HAKaM (YUCIY U COCTaBY pearupyrolmx
BEIIECTB, TEIUIOBOMY (D (DEKTy peakinu, U3MEHEHUIO CTENIEHEH OKUCICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABISTh YPAaBHEHUS PEaKUUil pa3IMYHBIX TUIIOB, MOJHBIC M COKPALIEHHbIE YPaBHEHHS PEaKIii HOHHOTO
oOMeHa, YUUTHIBasl yCIOBHS, PU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJITBEP)KIAIONINE KAueCTBEHHBIM COCTAB PA3UYHBIX HEOPraHMYECKHUX BEIIECTB,
pacIOo3HaBaTh ONBITHLIM IIYTEM UOHBI, IIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

cOPMUPOBAHHOCTh YMEHUH pPACKpPBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM  COCTABJICHUS
ANEKTPOHHOIO OallaHca 3TUX peaKlnid;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW pEaklUH OT Pa3iIMyYHBIX (PAKTOPOB; XapaKTep CMEIIECHUs
XMMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETo Bo3eicTBus (mpuHuun Jle llatense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUUYECKUE MPOIECCHI, JISKAIUE B OCHOBE IIPOMBIIINIEHHOTO TIOJYUYE€HUSI CEPHOM KUCIIOTHI,
aMMHaKa, a Takke CHOPMHPOBAHHOCTh MPEICTaBICHUM 00 OOIMMX HAyYHBIX MPUHIUIAX U HKOJIOTHUECKUX MpodIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHHUS C MCIOJb30BAaHUEM TOHSTHUS «MaccoBasi JOJs BEIIECTBA B PAaCTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIIHIX, MACChl BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM 00BEMY
OJTHOTO M3 YYAacTBYIOIIUX B PEaKIMU BEIIECTB, TETIOBOrO d(dekTa peakliuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEI[ECTB, MPEBPAILICHUS U
COXPaHEHUS PHEPTHH;

c(OpMHUPOBAHHOCTh YMEHUI COOMIOAATh MpaBuIiIa MOJIb30BaHM XUMUYECKOW MMOCYI0M U 1abopaTOpHBIM 000py/I0BaHUEM, a TAKXKE MpaBuiIa
O6paHIeHI/I$I C BEIICCTBAMU B COOTBECTCTBUHU C HHCTPYKIHUAMU I1O BBIITOJTHCHUIO na6opaTopme XUMHUYECKHUX OIIBITOB,

c(hOPMUPOBAHHOCTh YMEHHI TIJIAHHPOBATh U BBIMONHITh XUMHUYECKUN IKCTIEPUMEHT (pa3jiokeHHe MEePOKCHIa BOJOPOAa B MPHUCYTCTBUHU
KaTajan3aTopa, ompeelieHue Cpelibl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakiliy, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbBIE peaklnu Ha cyinbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWUS,
PEIICHUEC DOKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM «MeTaiuey u ((HCMCTZU'[J'II)I))) B COOTBCTCTBUHM C IIpaBHJIaMH TCXHUKH 0€e301acHOCTH npu
oOpallleHuu ¢ BEMIECTBAMH W JIA0OPATOPHBIM O0OPYIOBAaHUEM, IPEJCTABIATh PE3YJbTAaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIMNA U (OPMYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYI0 HWH(OpPMAIHIO, MOJYyYaeMyI0 M3 Pa3HbIX UCTOYHUKOB (CpelICcTBa
MaccoBOM KOMMyHUKanuu, IHTepHET U APyTHX);



c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATH MPABHIIA SKOJIOTHYECKH IEIeCO00Pa3HOro TOBEICHUS B OBITY U TPYJOBOU JEATEILHOCTH B LEISIX
COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOMICH MPUPOIHON Cpeibl, 0CO3HABaTh OMACHOCTH BO3JCUCTBUS HA KUBBIE OPraHU3MBbI OMPEIECIEHHBIX
BelIeCTB, MoHUMas cmbici nokaszatens [1/IK, moscHsaTh Ha npuMepax crocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEAHOIO BO3JCHCTBUS Ha
OpraHH3M YEJIOBEKa;

s 00ydJalomuXcsi ¢ OTNPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJax
MMO3HAHMS BEHIECTB U XUMHUUECKHUX SIBJICHUII;

JUIS CJIETIbIX U CIa0OBUASAIINX OOYYAIOIIUXCS: YMEHHE UCIOIb30BaTh pelnbeHO-TOUeUHYI0 cucTteMy obo3Hauenuit JI. bpaiinsg ans 3anucu
XUMHYECKHUX (HOPMYIL.
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Paszgea 1. Teopernueckue 0CHOBbI XUMUM




Crpoenue atomoB. Ilepuoauueckuii 3akoH

1.1 u [lepuonnueckas cucTeMa XUMUYECKUX 3
anemenToB JI. 1. MenaeneeBa
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMSA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yabTara

1

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON POrPaMMbl CpeIHEro
001ero oopazoBaHus

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11

1.2

1.3

ChopMupoBaHHOCTh TPEACTABICHUNH O XMMHYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIU
XUMHH B MO3HAHUU SIBJICHUM MPUPOABI, B (POPMUPOBAHUU MBILUIEHUS U KYJbTYpPbl JUYHOCTH, €€ (DYHKIHMOHAIBLHOM
IPaMOTHOCTH, HEOOXOIUMOM JJIsl PELIeHUs MPAKTUYECKUX 3a7ad M 3KOJOIMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHON cpenie

Brnanenne cucteMoit XUMMYECKMX 3HAaHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJIAralollde MOHATHS (MOJIEKya,
BaJICHTHOCTb, D3JIEKTPOOTPULIATEILHOCTb, CTENEHb OKHCJIECHMS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, YIIIEpOJIHBIN CKENeT, (YyHKIMOHANbHAS TPYIIa, paauKal, U30Mepus, U30Mepbl, TOMOJIOTHUYECKHUM
psiA, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U a30TCOJEpKAIIUE COCIUHEHMs], OMOJIOTNYECKH aKTUBHBIC BEILECTBA
(YraeBosl, )KUpPBI, OEIKH), MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COETUHEHNUS); TEOPUU U
3aKOHBI (TEOpHs XMMHYECKOTO CTpOeHHMs opraHuuyeckux BemiectB A.M. ByriepoBa), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, (DAKTOJOTMUECKHE CBEIACHHMS O CBOMCTBAX, COCTaBe, IMOJYy4YE€HUU M 0O€30MacCHOM
UCTIOJIb30BAaHUM BaKHEHIINX HEOPraHWYECKUX W OPraHUYECKHX BELIECTB B OBITY W MPAKTUYECKOH JEATEIbHOCTH
4esI0BeKa

ChopMupoBaHHOCTh YMEHHMH BBISBIATH XapaKTEpHblE NPU3HAKU TOHATHH, YCTaHaBIMBAaTh HX B3aUMOCBS3b,

HCIIOJIB30BATh COOTBCTCTBYIOIIHEC IIOHATHUA IIPpU OMHUCAHUH COCTaBa, CTPOCHUSA U HpCBpaH_ICHI/Iﬁ OpraHu4YCCKUux

COeTUHEHNN

14

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIb30BATh XWUMHYCCKYHO CHUMBOJIMKY IJId COCTABJICHUSA MOJICKYJIAPHBIX H

CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (HOPMYT OpraHUYECKHX BEIIECTB M YPaBHECHUN XMMHUYECKHX pPEaKIUi,




1.5

1.5

1.6

2.1

HN3T0oTaBJIMBAaTh MOJACIIN MOJICKYJI OPTraHUYCCKUX BCIICCTB JJIA WIITHOCTPAIUU UX XUMHUYCCKOTI0 U IIPOCTPAaHCTBEHHOT'O

CTPOCHUS

CdopMUpOBaHHOCTH YMEHHI YCTaHABIUBATH MPUHAIC)KHOCTh U3YUECHHBIX OPTraHMYECKUX BEIIECTB 110 UX COCTAaBY U
CTPOCHHUIO K OIpeneN€éHHOMY Kiaccy (Tpymie) coeiuHeHHH (YrieBOIOpOIbI, KHCIOPOJI M a30TCOAEpIKaIlne
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHHMS), JaBaTh UM Ha3BaHHS [0 CHCTEMATUYECKOH HOMEHKJIAType
(IUPAC)

CdopMUpOBaHHOCTb YMEHHUS OINpPEAEATh BBl XMMHUYECKON CBSI3W B OPraHUYECKHX COCIUHEHUSIX (OJUHApHBIC U
KpPAaTHEIE)

CdopMUpoOBaHHOCTh YMEHHUS MPUMEHSTH: MOJOXKEHUS TEOPUU CTPOCHHUs opraHuyeckux BemiectB A.M. bytieposa
JUTSL OOBSICHEHU ST 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MAaCChl BEIIECTB
Yrnesogopoasl. Kucnoponacoaepkaiue M a3oTcojepikallide OpraHHYecKHe COEAMHEHHUs. BBICOKOMOJEKYyNspHbIS
COCTUHEHUS

CdopMupoBaHHOCTh YMEHUH MPHUBOIUTH TPHUBHAIBHBIE HAa3BAaHUS OTAEIBHBIX OPTaHHMUYECKHUX BEHIECTB (ITUJIICH,
MPOIWJICH, AleTHIICH, 3TUJICHTINKOIb, TIUIEpUH, (eHOoJ, (OpMabJCTH, alleTabJISTH]l, MypaBbUHAS KHCJIOTA,

YKCyCHas KHMCJIOTaA, OJICMHOBAA KUCJI0TA, CTCapUHOBAA KUCJI0TAa, I'JIFOKO034, ¢)pyI<To3a, KpaxmaJi, HeJIr0J1034a, FJ'H/IIII/IH)

2.2

2.3

CdhopMHUpPOBAaHHOCTH YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMUYECKUE CBOWCTBA TUIMYHBIX
MPEACTABUTENECH pPAa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (MeTaH, 3TaH, JTWIEH, NPONUJIEH, AalleTHJIEH,
Oyraauen-1,3, metunOyraauen-1,3, O€H307, METaHON, STAaHOJ, ITUJICHIJIHNKOIb, TIUIEPUH, (HEHOI, aleTambIeru],
MypaBbUHAS U YKCYCHAs! KHCIIOTHI, TIIFOKO3a, KpaxMall, IeJUTI0I03a, aMUHOYKCYCHAsI KUCIIOTA)

CdopMHUPOBAaHHOCTh YMEHHSI WJUIFOCTPUPOBATH TEHETHYECKYI0 CBsI3b MEXIY TUIWYHBIMUA TPEICTaBUTEISIMU
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB YPABHEHUSMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEaKIHi C

HCITOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdopMHUpPOBaHHOCTh YMEHMSI XapaKTEpU30BaTh HCTOYHUKU YTJIEBOJOPOJHOTO ChIphs (HE(PTh, MPUPOAHBIN Ta3,

yroJib), CIOCOOBI UX NMEPEepadOTKU U MPAKTHUECKOE TPUMEHEHHE MPOTYKTOB MepepaboTKu




3.1

3.2

3.3

XUMHS U KU3Hb. PacuéThl

ChopMupoBaHHOCTH YMEHHH BIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOT'O O3HAHUS, HCIIOJIb3YEMbIX
B XMMHMM I@IpM H3YYEHMHM BEUIECTB U XHMMHUYECKUX SBJICHUN (HaOJlOJEHUE, W3MEpPEHUE, OSKCIIEPUMEHT,
MOJICJIUPOBAHUE), HCIOIb30BaTh CHCTEMHBbIE XHMHUYECKHWE 3HAHUS [Js TMPUHATUS PpEUIeHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYalUsX, CBA3AaHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

CdopmMupoBaHHOCTh yMEHUN COOJIOJATh IMpaBWJIa TMOJB30BAHUS XMMHYECKOM TMOCynoM U J1ab0paTOpHBIM
o0opy/soBaHuEM, a TaKkXKe IpaBuiia oOpallleHus C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBIITOJHEHUIO

1a00PATOPHBIX XUMUYECKHUX OTBITOB

ChopMupoBaHHOCTh YMEHHH IUIAHUPOBATH W BBITOIHATh XUMHUYECKHH SKCIEPUMEHT (TIPEBPALICHUS OPTaHUYECKUX
BEILECTB P HArpEeBAHMM, IOJIYYEHUE ITWICHA U U3yYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPraHMYECKHUX
BEILIECTB, J€HATypalus OEJIKOB IPH HarpeBaHUM, LIBETHBIE peakMy OEJIKOB) B COOTBETCTBUM C MPAaBUIAMHU TEXHUKU
0e30macHOCTH HpU OOpallleHHH C BellecTBaMH M J1a0OpaTOpHBIM OO0OpYIOBAHHEM; IMPEACTABIATh PE3YJIbTaThI
XUMHUYECKOT0 KCIIEPUMEHTA B (JOpME 3allMCU YPaBHEHUN COOTBETCTBYIOIIMX PEAKIHUI U (GOPMYIUPOBATH BHIBOJIbBI

Ha OCHOBE 3TUX PE3y/IbTAaTOB

3.4

CdopMupoBaHHOCTh YMEHUH MPOBOJAUTH BBIUMCIEHHS IO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI'O BELIECTBA WJIM MPOAYKTa PEaKlUu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX

BEULIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

CdopMUpOBaHHOCTh YMEHUH KPUTHUECKHU aHAIU3UPOBATh XMMHUYECKYI0 HH(OpMalMio, MOJy4yaeMyl0 M3 pa3HbIX

UCTOYHHUKOB (CpeICTBa MAacCOBOM nH(popManuu, cetb IHTepHET U Jpyrue)

3.6

CdopMupoBaHHOCTH YMEHUN COOIOAATH MPaBUIIa SKOJOTHYECKH 11e71eco00pa3HOro MoBeACHUS B OBITY U TPYAOBOI
JIEATEIbHOCTH B LIEJIAX COXPAHEHHUs CBOETO 3J0POBbSI U OKPY’KAIOIIEW MPUPOJIHON Cpebl, 0OCO3HABAaTh OMACHOCTb
BO3JICUCTBUSl HA JKMBBIE OPTraHW3MBI OMPEEIEHHBIX OPTaHMYECKUX BEIIECTB, MOHUMasi cMbIca Tokaszatens [1/IK
(mpeaenbHO JOMYCTUMOW KOHIICHTpAIMH), MOSICHATh Ha MpUMeEpax CHocOObl YMEHBIICHHS] U MPEJOTBPAIICHUS UX

BpPCAHOTO BOB,Z[GI\/'ICTBI/HI Ha OpraHu3M 4CJIOBCKaA




11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbI CPeHEro 0011ero
o0pa3oBaHus

1

TeopeTquCKI/Ie OCHOBBI XMMHH

11

1.2

Brnanenue cucreMoii XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJATAIONINE MOHITUSA (XMMHUYECKUI 3IIEMEHT,
aToM, O3JIEKTPOHHas 00OJI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTAIM aTOMOB, HOH, MOJICKYJa, BaJEHTHOCTb,
AJIEKTPOOTPHIIATEIIEHOCTh, CTEIICHb OKHCIICHHS, XUMHUYECKash CBsS3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM,
KPpUCTAJUINYCCKAA pGHIéTKa, THUIIbI XUMHUYCCKUX peaKuHﬁ (OKI/ICHI/ITCHBHO'BOCCTaHOBI/ITCJII)HI)IC, 3K30- n
SHIOTEPMHUUYECKUE, PEAKIIMM HWOHHOTO OOMEHa), pPAacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOIUTHL, DIEKTPOIUTHIECKAs
JIMCCOIMAIUS, OKHCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEAKIMH, XUMHUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs ANIEKTPOJUTUYECKON mucconuanuu, [lepuomanueckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MaCCI)I), 3aKOHOMCPHOCTH, CHUMBOJMYECKHAHN  SI3BIK XUMUH, q)aKTOHOFI/I‘ICCKI/IC CBCIACHUA O CBOI\/'ICTBaX, COCTaBE,
MONy4YeHUH U OE30MacHOM HCIOJNb30BaHUHM BaXHEUIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAaKTHYECKOU
NEeSTeIbHOCTH YEJIOBEKA

CdhopmupoBaHHOCTE YMEHUI BBISBIATH XapaKTEepPHBIE MPHU3HAKA U B3aUMOCBSI3b M3YyYEHHBIX MOHSTHHA, MPUMEHSTH
COOTBETCTBYIOIIME IMOHATUS MPU OMUCAHUM CTPOCHHMS] U CBOMCTB HEOPraHWYECKHX BELIECTB M HMX MPEBPAIlCHMI;
BBISIBIISITE B3aMMOCBSA3L XUMHYECKHX 3HAHUU C MOHATHUAMU H NpEaACTABICHUAMU AOPYIUX CCTCCTBCHHOHAYYHBIX

MpeIMETOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMH ME€TOJaMH HAYYHOT'O ITO3HAHUS BCIICCTB U XMUMHNYCCKHUX SIBIICHHI (Ha6n}0)1eHne, HU3MEPCHHC,

OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC)

14

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpeaciiATh BAJICHTHOCTb U CTCIICHb OKUCJICHUS XUMHUYCCKUX 3JICMCHTOB B COCITMHCHUAX
Ppas3jiInuHoOro COCTAaBa, BUJ XUMHYECKOM CBS3U (KOBaJIeHTHaH, MOHHas, METAaJlJIM4YCCKasd, BOI[OpOI[HaSI) B COCOMHCHUAX,

TUI KPUCTAJUIMUECKOMN PEMIETKY KOHKPETHOTO BELLECTBA (AaTOMHAsI, MOJIEKYJISIPHAs, MOHHASI, METAJIJINYECKasl)




1.5

CdhopmupoBaHHOCTH YMEHHUI OMPEICIIATh XapaKTep CPEeIbl B BOJHBIX PACTBOPaX HEOPTAaHMUECKUX COSAMHECHUN

CdhopmupoBaHHOCTH YMEHUS KJIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH IO Pa3IMIHBIM MMPU3HAKAM (YUCITY U COCTaBY

1.6 pearupyromux BeHecTB, TeIUIOBOMY 3D (}eKTy peakiiy, N3MEHEHUIO CTETICHEeH OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
peaKiuu, y9acTUIO KaTaau3aTropa)
17 ChopMupOBaHHOCTh YMEHHWI COCTAaBIIATh YpPAaBHEHHUS pPEAKIUH pa3IUYHBIX THIIOB, TIOJHBIE M COKpAIIEHHBIC
' ypaBHEHUS pPeakIii HOHHOTO OOMEHa, yYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU YT JO KOHIA
ChopMupOBaHHOCTH yYMEHHHA TPOBOJMTH PEAKIUH, IOATBEPKIAIOIINE KAa4eCTBEHHBIH COCTaB  Pa3IMYHBIX
1.8 HEOPraHUYECKHX BEIIECTB, PACIIO3HABAaTh OIBITHBIM NYyTEM HMOHbBI, MPUCYTCTBYIOIIME B BOJHBIX pPACTBOpPAx
HEOpPraHUYECKUX BEILECTB
19 ChopMupoBaHHOCTb YMEHHMH pPACKpBIBATh CYIIHOCTb OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIX PEAKLHUNA IMOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil
1.10 CdopmupoBaHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMUYECKOM peakiuu OT pa3InyHbIX (PaKTOpOB
111 ChopmupoBaHHOCTH YMEHHUH OOBSICHATH XapaKTep CMEIIEHNS XUMUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO
' BozaeiicTBus (npuHiun Jle [llarense)
2 OO61ast ¥ HeopraHMYecKas XMMHsI
51 CdopMupoBaHHOCTH YMEHHH packpbiBaTh cMbIcH [lepronnueckoro 3akona JI.M. MenneneeBa u 1eMOHCTPHPOBATD €T0
' CUCTEMAaTU3HPYIOIIYIO, OOBSCHUTENBbHYIO U MPOTHOCTUYECKYIO (PYHKIIMU
ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHUYECKHX d3JeMeHToB 14
nepuonoB [lepuoauueckoit cucrembl xummuyeckux snemeHToB JI.M. MenpeneeBa, ucnonb3ys MOHATHS «S-, P-, d-
2.2 AJIEKTPOHHBIE OPOUTAINY, «IHEPreTUUECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH MU3MEHEHUS! CBOMCTB XUMHUYECKUX
JJIEMEHTOB M UX COEAMHEHMM M0 mepuoaam M rpynnam llepmommyeckoil cucremsl XUMHYecKux anemeHTtoB JI.M.
Menpgeneena
53 ChopMUpOBaHHOCTH YMEHUHN XapaKTEPU30BaTh (OMHUCHIBAThH) OOITHE XMMUYECKHNE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB

PA3IMYHBIX KJIaCCOB, MOATBCPKAATh CYHICCTBOBAHUEC TCHETHYSCKOMN CBS3H MECXKAY HCOPraHM4YCCKUMH BCIICCTBAMH C




2.4

MTOMOUIBIO YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHii
ChopmupoBaHHOCTh yMEHUN YCTaHABIMBATH MPHUHAJJICKHOCTh HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K
onpeneaHHOMY Kiaccy (Tpynne) coeAMHEHUM (IMPOCThie BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCHUJIbI, OCHOBaHUS,

KHUCJIOTHI, aM()OTepHBIE TUAPOKCHIBI, COJIH)

2.5

2.6

CdopmupoBaHHOCTh YMEHHI HCIHOJIB30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHUS (POpPMYyN BEIIECTB H
YpaBHEHHH XUMHUYECKUX peakuui, cucreMaTrnueckyto HomeHKnarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYEeCKUX BeIecTB (YrapHbli ra3, yrileKUCIbIi ra3, aMMUaK, raméHas U3BeCcThb, HeraléHas u3BecTh, MUTheBas
coJia, MUPUT U JPYyTHE)

ChopMupoBaHHOCTb YMEHMI XapaKTepu30BaTh (ONMUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB
Pa3IMyYHbIX KJIACCOB, IMOJATBEP)KIATh CYLIECTBOBAHME I'€HETUYECKON CBS3U MEX1Yy HEOPTaHWYECKUMU BEILECTBAMH C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.7

2.8

ChopmMupoBaHHOCTh YMEHUN IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT (pas3iiokKeHHe MepoKcHaa
BOZIOpPOJia B MPHCYTCTBUHU KaTaJIM3aTOpPa, OIMPEICICHHE CPEIbl PACTBOPOB BEIISCTB C TOMOIIBIO YHHUBEPCAIHLHOTO
WHINKATOpa, BIUSHHUE PAa3IU4YHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOM peakIuH, peakiuu HOHHOTO oOMeHa,
KaueCTBEHHbIE peakuuu Ha cyiabdaT-, KapOoHaT- M XJIOPUI-aHHOHBI, HAa KAaTHOH AaMMOHHUS, pEIIeHue
3KCHCpI/IM€HTaHBHBIX 3aga4 II0 TEMamM «MeTa.]'IJ'II)I)) nu «HeMeTaJ'IJ'II)I») B COOTBCTCTBUU C HpaBI/IJ'IaMI/I TCXHUKN
0e30macHOCTH TpU OOpaIIeHNH C BEIIeCTBAMH M JA0OPATOPHBIM OOOPYIOBAaHWUEM; TMPEACTABISATh PE3yIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B (DOpME 3aITUCH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIuil U (HOpMyIHpOBaTH BHIBOIBI HA
OCHOBE ITHX PE3yJIbTaTOB

ChopmupoBaHHOCTE yMEHUH COONIO/ATh TMpaBWIa TOJB30BAHUS XUMHUYECKOW TOCYAOH H J1ab0paToOpHBIM

O60py,Z[OBaHI/ICM, a TAaKXC IIpaBUJIa O6paH_ICHI/IH C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMU IIO BBIITOJIHCHHUIO

J1a00pPaTOPHBIX XUMHUECKHX OIMBITOB

2.9

ChopmupoBaHHOCTh yYMEHHUH XapaKTepU30BaTh XWMHUYECKHE TIPOIIECCHI, JEKallle B OCHOBE IPOMBIILIEHHOTO
MOJIy4YEHHUsI CEpHOM KHUCIIOThI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTH MPEICTaBICHUI 00 OOIINX HAyYHBIX MPUHIUIIAX

M OKOJOTHUYCCKUX Hp06neMax XUMHYCCKOI0 MpOnU3BOJACTBA




3.1

3.2

XuMUS 1 KU3Hb. Pacu€Trl

ChopMHUpPOBAaHHOCTH MPEACTABICHUNH O XHMHYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOW KAapTUHBI MHPA, POJH
XUMHH B TMO3HAHUU SIBJICHUH MPHUPOABI, B (DOPMUPOBAHUH MBIIUICHUS U KYJIbTYphI JIMYHOCTH, €€ (PYHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOJMMOMW JUIsl pelIeHUs MPAKTHUYECKHX 3a/Jad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBbIO U PUPOJHOM Cpee

ChopmupoBaHHOCTE YMEHUH KPUTHYCCKH aHAIM3UPOBATH XUMHUYECKYI0 HH(DOpPMAIHIO, TONy4aeMylH U3 Pa3HBIX

HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

3.4

ChopmupoBaHHOCT YMEHHUI COONIOAATH MpaBUila IKOJIOTUYECKHU 11e1eco00pa3HOro MoBeIeHUs B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYKAIOIIEH IPUPOTHON CPEIbI

Oco3HaBaTh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI OIMPEAEIEHHBIX BEIIECTB, TOHUMAsE CMBICI MOKa3aTels
[TJIK, mosicHATh Ha MpUMEpax CIOCOObl YMEHBIICHHUS M MPEJOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUSI Ha OPTaHU3M

YCJIO0BCKAa

3.5

C(i)OpMPIpOBaHHOCTB yMeHI/II\/JI MMPOBOAWTL BBIYHUCJICHHUA C HCIIOJbB30BAHWEM IIOHATHUA «MacCCoBasd M0JIA BCHICCTBA B
pacTBOpPCH, 00BEMHEIX OTHOIICHHH Ia30B Ipru XUMHUYCCKUX PCaKIUAX, MACChl BCIIECCTBA HJIHU 00BEMa ra3oB IIO
HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCC WJIA O6’béMy OIHOTO M3 YYAaCTBYHOIIUX B PCAKIUHN BCHICCTB, TCIIJIOBOTO

B(b(i)CKTa PCaKi Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChI BEIICCTB, NIPCBPALICHUSA U COXPAHCHUA DHCPTHUN

IHNPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPIKAHUS

1

TeopeTnueckrne OCHOBbI OPraHNYECKON XUMHUU




Hpez[MeT OpFaHH‘ICCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHC, Pa3BUTUEC U 3HAYCHUC B IMOJIYYCHHWH HOBBIX BCIICCTB U MaTCPHAIOB. TCOpI/IH

Li CTpOEHMS OpraHndeckux coequHeHuil A.M. byrnepoBa, €€ 0CHOBHbBIE TI0JI0KEHUS
12 CrpykTypHBbIe (HOpMYIBl OPraHMYECKUX BEIIECTB. I 'oMonorus, u3omepus. XUMUYECKas CBSI3b B OPTaHUYECKUX COCIMHEHUSX —
' OJMHapHBIC U KpaTHbIE cBs3U. [IpeacraBienne o KiaccupuKauy OpraHndecKuX BEIeCTB
13 Homenknarypa oprannyeckux COeMHEHUH (CUCTEMATUYECKasi) U TPUBUAJIbHbIE HA3BAHUS BaXHEHMILINX MIPEICTaBUTENEH KIaccoB
' OpPraHUYECKUX BEILECTB
2 VII1eBOI0pO b
51 AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUU psii. MeTaH M 3TaH — MPOCTEUIIHME IMPEICTABUTENN AJKAHOB: (PU3MUECKUE U
' XMMUYECKHE CBOWCTBA (PEaKIMU 3aMEILEHHs U TOPEHUs ), HaX0XKJICHUE B TIPUPOJIE, TOTyYE€HUE U IPUMEHEHUE
AJIKEeHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN Psil. DTHIIEH U TPONHIICH — MIPOCTEHUIINE MPEICTABUTEIH aJIKEHOB: (PU3HUECKUE U
2.2 XMMHYECKHE CBOMCTBA (peakluu T'MIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAllMM, OKUCICHHS U MOJMMEPU3AlMN), TTOTyYeHUE U
IIPUMEHEHNE
53 Ankanuensl: Oyranuen-1,3 u MetunOyraauen-1,3: cTpoeHue, BakHeHIIMe XMMUYECKHE CBOMCTBA (peakiys MOJMMEpH3alMN).
' [TonydyeHne CUHTETUYECKOTO KayyyKa U Pe3UHBI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJIOTHUECKUI psAll. ALIETUIEH — MpOCTeHIIni NpeAcTaBUTeNh aIKMHOB: COCTaB,
2.4 CTpOeHHE, PU3NYECKUE U XMMUUECKHE CBOWCTBA (PeakUu THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApaTallui, TOPEHUs ), TOTyUCHHE
U IpPUMEHEHHUEe
Apenbl. benzon: cocras, cTpoeHune, pU3nYecKue 1 XUMUYECKHE CBOMCTBA (peaKliy TaJOTeHUPOBAaHUS U HUTPOBAHMUS ), TOJTyUYEeHUE
55 U npuMeHeHue. Toiyos: cocTaB, CTpOeHHE, (PU3NUYECKHe U XMMHUYECKHE CBOMCTBA (pEaKIMK T'aJOT€HUPOBAaHUS U HUTPOBAHMUS),
' [IOJIyYEHUE W IpPUMEHEHHE. TOKCHYHOCTh apeHOB. I'eHeTmyeckas CBA3b MEXIY YIVIEBOJOPOJAaMH, IPHUHAUICKANIMMH K
pa3IMYHBIM KJ1accaM
[IpupoHbIle HCTOYHHUKH YTIIeBOA0poa0B. [Ipupoaublil ra3 u nomytHele HeTaHbIe Ta3bl. HedTh 1 €€ npoucxoxaenue. CriocoOsl
2.6 nepepaboTkn HedTH: TEPEroHKa, KPEKUHT (TePMHUYECKHH, KaTalUTUYecKuil), muponu3. [Ipoayktsl mepepaboTku HedTH, HX

MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro epepadboTKu




Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenpHbIe OJHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOI: CTPOCHHE, (PU3NIECKUE M XUMHUYECKHE CBOMCTBA (PEaKIH ¢ aKTHBHBIMH

MeTaJUlaMH, TaJIOT€HOBOJIOPOJaMHU, TOPEHHE), NMpUMEHEHHE. BoaopoaHble CBSI3M MEXAYy MOJIeKyJaMu cnuprtoB. JlelicTBue

3.1 METaHOJIa U 3TaHOja Ha OpraHU3M 4YeloBeKa. MHOroaTroMHbIe CIUPTHI. DTUJICHTIMKOINb U TJIUIEPUH: CTpoeHue, Gu3ndecKue u
XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU METalslaMU, KayeCTBEHHas pPEakiysi Ha MHOTOATOMHBIE CIIHPTHI).
JlelictBue Ha opranusm 4desioBeka. [[puMeHeHne riavuepuHa u dTUICHTJIMKOJIS

3.2 @deHoI: CTpOCHUE MOJIEKYJIBI, (PU3NYECKHe U XUMHUYECKHe cBoicTBa. TokcnuHoCTh (heHoMNa. [Ipumenenne gpenomna

33 Anpaeruapl U keToHbl. DopManbAeru, aleTalbIeru/l: CTpoeHue, PU3NUecKre U XMMHUYECKHE CBOMCTBA (PEaKIMu OKUCICHUS U
BOCCTaHOBJICHUSI, KAUECTBEHHBIC PEAKIINHU ), TIOJIYUCHHE U IPUMEHEHUE
OAHOOCHOBHEIE TIpE/IeNIbHBIC KapOOHOBBIE KHCIOTh. MypaBbHHAs M YKCYCHAsl KHCIOTHI: CTPOSHHUE, (PU3NICCKHEC M XUMUUICCKUE

3.4 CBOICTBa (CBOMCTBA, 00IIKE JJIS KJIacca KUCIIOT, PEaKIIUs dTEpUPUKAIINH ), TTOJTydeHHE U TpuMeHeHne. CTeapruHOBasi U OJICMHOBAS
KHCIIOTHI KaK MPeICTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mbla KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE

35 Crnoxxnbie 2(UpBI KaK TPOU3BOJAHBIC KAPOOHOBBIX KUCIOT. ['Mponu3 cnoxkHbix 3gupos. XKupsl. ['uaponus xxupos. [Ipumenenue

' XKUPOB. buonoruueckas posjb KUPOB
VYrneBoabl: cocTaB, KiaccuduKanus yrieBoaoB (MOHO-, M- M ToNUcaxapujabl). [Jr0Ko3a — MPOCTEHIINI MOHOCaXapH:
O0COOCHHOCTH CTPOCHHsI MOJIEKYIIbI, PU3NYECKUE U XUMHUECKHUE CBOMCTBA (B3auMoelicTBue ¢ ruapokcuaoM meau(ll), okucnenue

3.6 aMMHa4YHBIM pacTBopoM okcuaa cepebpa(l), BoccranoBieHne, OpoKeHHE TIIFOKO3bI), HAXOXKJIEHHUE B TMPHUPOJE, MPUMEHEHHUE,
ouonoruueckast ponb. dotocuuTes. dpykroza Kak Hu3oMep TIUOKO3bl. Kpaxmanm M memtrono3a Kak MNPUPOAHBIE MOJUMEPHI.
Crpoenue kpaxmaia U Heuiono3bl. Gu3nueckue 1 XUMUUECKUE CBOMCTBA Kpaxmaina (TUAPOIN3, KAYECTBEHHAs PEaKIIUs C MOJIOM)

4 A3o0TcoJepkallie OpraHnyecKue COeqUHEHUs

41 AMHMHOKHUCIIOTHI KaKk aMm(pOTEepHbIE OpraHndeckue coeqnHeHus. Ou3nyeckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe
' mmnuHa). bruonornueckoe 3HaueHne aMMHOKUCIOT. [lenTus

4 benku kak mNpUpOAHBIE BBICOKOMOJEKYISpHBbIC coequHeHus. [lepBuuHas, BTOpUYHAsT W TPETUYHAS CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, NEHATYPALIHS, KAUECTBEHHBIC PEAKIINH Ha OCIKH




BricokoMoeKysipHbIE COSMHEHMS

OCHOBHBIE TIOHSITUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb

5.1 MOJINMEPU3aLUU, CPENHAS MOJEKyIspHas Macca. OCHOBHBIE METOAbl CHUHTE3a2 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS
59 OKClepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX [PEBpPALICHUI: O3HAKOMJIEHHE C oOpa3suaMu MPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KayudyKoB. [loyuyeHrne CHHTETUYECKOro KayuyyKa U Pe3UHbI
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Teopernueckre OCHOBBI XUMHUH
XUMHUECKUH 31eMeHT. AToM. SIapo aToMa, H30TONBI. DIEKTPOHHAs 0007104Ka. DHEpreTuYeckue YpOBHHU, NOyPOBHU. ATOMHBIE
11 opOuTanu, S-, p-, d-31eMeHThl. OCOOCHHOCTH PACIPE/ICICHHsI IICKTPOHOB 10 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX
NEepUOAOB. DJIEKTPOHHAS KOHPUTYpallKs aTOMOB
[Iepuoauueckuii 3akoH u [lepuoauueckas cucrema xumuuyeckux snemeHToB J[.M. Menneneesa. CBsi3b epHOIUUYECKOrO 3aKOHA U
19 [lepuoauueckoit cucteMbl Xumudeckux osnemMeHtoB J[.M. MeHnneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB.
' 3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPYMIaM U
nepuoaaM. 3Haue€HUE NEPUOJINYECKOr0 3aKOHA B pa3BUTUH HAYKH
Crpoenne BemiecTBa. XUMHUECKass CBS3b. BHIbl XMMHUYECKOM CBSi3M (KOBaJCHTHAs HEMOJspHAs M TOJsIpHas, HOHHAsd,
1.3 MeTayuindyeckas). MOHBI: KaTHOHBI M aHUOHBI. MeXaHU3Mbl OOpa30BaHMS KOBAJCHTHOW XMMHYECKOH CBA3M (OOMEHHBIM U
JIOHOPHO-aKLENTOpHBINH). BonopoaHas cBs3b
1.4 BaneHTHOCTB. DeKTpoOTpUIIATENLHOCTh. CTENEHb OKUCICHUS
1.5 BemectBa MOJEKYISIPHONO W HEMOJIEKYJIIPHOTO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIIUYECKUX




pCH_IéTOK. 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THIIA KpHCTaJIHH‘leCKOfI pCH_IéTKI/I. ITousrue o JUCIICPCHBIX CUCTEMAX. HUctuaHBIC B

KOJUIOMIHBIC PACTBOPHI. MaccoBas m0JIs BeIlleCTBa B pacTBoOpC

1.6 Knaccudukanus HeopraHndeckux coequHeHnii. HoMeHKIIaTypa HEOPraHUIeCKUX BEIIECTB
17 Xumnueckas peakuus. Knaccudukanms XMMUYECKHX pPEaKIMid B HEOPraHWYECKONW M OPraHWYEeCKOH XMMHUHU. 3aKOH COXPaHEHUS
' MacCChI BEIIECTB, 3aKOH COXPAHEHHUS U IPEBPALECHUS SHEPTUH IPH XUMUYECKHX PEAKIUIX
1.8 CKOpOCTh peaKiiu, €€ 3aBUCHMOCTD OT Pa3InYHbIX (PAKTOPOB
19 O6patumbie peakiuu. XMMHUUECKOe paBHOBecHe. DakToOpbl, BIUAIONINE HA COCTOSHHE XUMHUYECKOTo paBHOBecus. [Ipuniumn Jle
' [[Marense
110 DnexTponuTrueckas auccounanus. CUibHbIE U cialbie 31eKTpouThl. Cpea BOIHBIX PaCTBOPOB BEIIECTB: KHUCTAsi, HEUTpaJIbHAs,
' nienoyHas. Peakiiuy noHHOTO oOMeHa
111 OKHUCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH
2 Heoprannueckast xumust
Hewmertannsl. Ilonoxenue nemeramnoB B [lepuonndeckoii cucteme xummudeckux snemeHToB JI.M. MenneneeBa u 0cOOEHHOCTH
2.1 cTpoeHHus: aToMoB. PU3NYECKHE CBOWCTBA HEMETAIJIOB. AJUIOTPONHS HEMETANIOB (Ha MpUMepe KHUCIOopoAa, cepbl, (hocdopa u
yrieposia)
99 XVMHYEeCKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (rajlor€HOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa U KpeMHUS) U UX COCAMHEHUN
' (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCIIOT, BOJOPOIHBIX coenHeHnl). [I[pumMeHenrne BaKHEHIITUX HEMETAIIJIOB U MX COSUHEHUHN
Mertamnsl. [lonoxxenne MmeramwioB B llepmommdeckoit cucreme xumuueckux sneMmentoB .M. MenpaeneeBa. OcobeHHOCTH
2.3 CTPOCHHsI DJEKTPOHHBIX O0O0JIOYEeK aToMOB MeTauioB. OOmme ¢u3ndeckue cBoicTBa MeTawioB. CIUTaBel METaUIOB.
DIEKTPOXUMUYECKUN Psil HAPSHKEHU METAJIOB
54 XUMHYECKHE CBOMCTBA BAKHEHIIINX METAUIOB (HATPHM, KaJIWH, KAJIbIIMA, MarHui, alFOMUHUHN, [IMHK, XPOM, KEJIe30, ME/lb) U UX
' coeauHeHuil. O0ue crocoObl moyryuyeHust MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE
2.5 I'eneTnyeckas cBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAUICIKALIUX K PA3IUYHBIM KJlaccaM




XUMHS U )KU3Hb

Posp xumMuu B 0Oecrie4eHUH HKOJOTHYECKOW, YHEPTeTUYECKON M MUIIEBOH Oe30MacHOCTH, pa3BUTHH MeIUIMHBL [loHsTHE O

3 Hay4YHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKLUi
[IpencraBnenns 06 00X HAYYHBIX TPUHIIUIIAX MPOMBIIUICHHOTO MOJYYEHHs BAXKHEHITNX BeliecTB. YenoBek B MUpE BEIIECTB U
3.2 MaTepHAJIOB: BaXKHEHIINE CTPOUTEIbHBIE MATEPUAIbl, KOHCTPYKLIMOHHBIE MAaTEPUAJIbl, KPACKH, CTEKIIO, KEPAMHUKA, MaT€pUaIbI UL
3JIEKTPOHUKHU, HAHOMAaTEepUallbl, OPraHNYECKHUE U MUHEpallbHbIe y100peHus
33 XuMHS U 3/I0pOBbE 4YEJIOBEKA: MpaBWJIa HCIIOIB30BAHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBuiIa 0E30MacHOTO HMCIIOIb30BAHMS

nperapaToB OBITOBOM XHMMHH B HOBCCI[H@BHOﬁ KHU3HHU




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Xumus, 10 xknacc, 6a30BbIid ypoBeHb, yueOHuk ["abpuensa O. C., Octpoymos U. I'., Cnaakos C. A. — M. IIpocsemienne 2022r
Xummus, 11 knacc, 6a30Bbiid ypoBeHb, yueOnuk ["adbpuensu O. C., OctpoymoB U. I'., Cnaakos C. A. — M. IIpocsemienue 2022r
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u cailT 1y yuurens «5 uay Ha ypok xumum» http://him. Iseptember.ru Enunas komnekius LIOP:
[Ipenmernas xomnekuus «Xumus» http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEpUMEHTHI: XuMus. Komnekius
Poccuiickoro o6meobpazoBatensHoro noptana http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6eposoit http://www alhimik.ru
Bcepoccuiickas onmumIraza NKoJIbHUKOB 1o XuMuu http://chem.rusolymp.ru Opranndeckast XUMHUsL: DJICKTPOHHBIN YUSOHHK [T CPETHEH TIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JCKTPOHHBIH ydeOHHK http://www hemi.nsu.ru OTKpBITBIH KOUISIHK: XUMUS
http://www.chemistry.ru JlucTaHIIMOHHASI OJTUMITHAA IO XMMHU: TEIIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIIbHBINA TPOCKT

Oo6opynoBanne no nporpamme «Touka PocTa»

1) Hudpossie 1abopatopun -3t

2) Mukpomnabopatopust (HaOOp MOCYAbI U MPUHAIICKHOCTEH) — 1T
3) HaOop xuMuuecKoii ocyabl — 3 1T

4) Habop peaktuBoB mist [MA u EI'D — 2 mr

5) Habop obopymoBanus ais [MA u EI'D — 4t



