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MNOACHUTEJIbBHASA 3AIINCKA

[IporpamMmMa 1Mo XUMHUK Ha YpOBHE CpelHero oduiero odpa3zoBaHus pa3paboTaHa Ha ocHOBe PDenepanbHOr0 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (eaepaabHOM
oOpa3oBarenpHON mporpaMMbl cpenHero obmiero obpaszoBanmst (POII COO), mpeacraBneHHsix B DenmepanbHOM
rocyaapcTBeHHOM oOpa3zoBaTenbHOoM ctannapte COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOro npeameTa « XUMHUs» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoil denepannu, peaqu3ylolIMX OCHOBHBIE 00pa3oBaTeNbHbBIE MPOTPaMMBbI, U
OCHOBHBIX mMoOJO)keHU «CtpaTerun pas3BuTusi BocnuTaHusi B Poccuiickoit ®epepaumu Ha nepuon a0 2025 roma»
(Pacnopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJIOB K pa3pabOTKe MporpamMMbl MO XUMHH, K ONPEIETICHUI0 O0IIel cTpaTeruu oOy4YeHus, BOCTIUTaHUS U
pa3BUTHS OOy4YaIOIIMXCA CpeAcTBaMU yueOHOro mpeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH II€JICH, COACpKaHUs, PE3ylbTaTOB OOyUEHUS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE 00pa30BaHue, MOIYyYaeMOE BBIITYCKHUKaMU 00111€00pa30BaTeIbHON OPraHU3aluH, BIIIETCS HEOThEMIIEMOM
4acThI0 UX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPUIAIONIMM ITAlOM peaiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX I[IEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTU IIEHHOCTH KaCarOTCsl MO3HAHUS
3aKOHOB MPUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YeOBEKa, a TAK)KE DKOJIOTMUYECKH 00OCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3J0pPOBBIO M MPUPOJIHON cpene. Peannsyercs xumuyeckoe oOpazoBaHHE OOyYarOLIMXCsl Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMsI CpPEACTBAMHU Y4eOHOro mnpeamera «XUMHUS», COJAEpKaHHE U TOCTPOEHUE KOTOPOTO
ompesieieHbl B MpOrpaMMe MO0 XUMHUU C YYETOM crhelupUKH HAyKd XUMHUHU, €€ 3HAYCHHUS B TO3HAHUU TPHUPOJLI U B
MaTepHaTbHON )KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX IIeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoii denepanuu.

XUMUSL KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT OCOOYIO POJib B COBPEMEHHOM IMBWIM3AIMM, B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOU KyJbTyphl. OHa BHOCUT CBOM BKJaJ B (pOpMHUpPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHME T[EJTOCTHOTO MPECTABICHUS 00 OKPYXkKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YeJIOBEKa, KOTopoe popmMupyercs
B XMMUH Ha OCHOBE NTOHUMAHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUpPA, OCO3HAHUS B3aUMOCBSI3H MEX]y CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH O0JIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla HEOThEMJIEMOU YaCThI0 MUPOBOM KYJIbTYPHI,
HEOOXOJAMMBIM YCIIOBHEM YCIICITHOTO TpyJda W KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka



co3yjaTebHasi, Kak HayKa BBICOKMX TEXHOJIOTMI HamlpaBiieHa Ha pelIeHUE INI0OaJbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKON, MUIIEBOM, IKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 370POBbSL.

B cooTrBercTBUUM € 00IIUMMU LENSAMU U NPUHIMIIAMHA CPEIHEr0 OOIIEro 00pa30BaHUs COAECPKAHUE NMpeAMETa « XUMHUSD»
(10-11 xmaccel, 0a30BBI YpOBEHb H3y4YCHHsS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeoOXOUMYI0 UM JUIsI BBIPAOOTKHM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb
coluyma, poJ0JIKEHHsI 00pa30BaHuUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaBisioliMMy  IIpeaMeTa «XuUMUs» SBIAIOTCS 0a30Bble Kypchl — «Opranunyeckas Xxumus» u  «OOmas u
HEOPraHWYeCcKas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUI [0 HEOPTaHMYECKOW XMUMHUH (C BKJIIOYEHHEM 3HAHUU M3 OOLIE XMMHUHU) M OpraHmdyeckod xumuu. OopMupoBaHHUe
JAHHOM CUCTEMBI 3HAaHUI MPU U3YUYEHHUH ITPeIMETa 00€CIIEUNBAET BOZMOXHOCTh PACCMOTPEHHUS BCET0O MHOTO00pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranudeckas xumusi» 1 «OOmLias 1 HeopraHudeckas Xumus» chopMUPOBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YUYEHHIO y4eOHOro maTepuasia U oOyCJIOBJIEHa MCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEACIEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHu4eCcKOil XMMUH BEIIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOW TEOPHHM CTPOCHMSI OPraHMYECKUX COCIAMHEHMI, a TakKe Ha YpPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpoeHHH BeulecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIECTBax
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHEeHUI. B Kypce oprannyeckoi Xxumuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIE MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIIACCU(PUKALMOHHBIX MNpPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHUS, O
XAMHUYECKOU pEaKInH.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCSl U3yUEHHBIH Ha YPOBHE OCHOBHOI'O
oO1ero oopa3oBaHusl TEOPETUUECKUM MaTepUall U (PAKTOJIOTMUECKUE CBEJICHUS O BEILIECTBAX U XUMUYECKOi peakuuu. Tak, B
4acTHOCTH, B Kypce «O01as 1 Heopranuyeckasi XuMus» oOy4arolMMCs TPEA0CTaBISETCA BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMYECKUX MO3UIUHI, TITy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
(GyHKIMIA 5TOTO 3aKOHA — OT 0000IIAIOIIEH 10 O0BICHSIONICH 1 MPOTHOZUPYIOIICH.

Enunas cucrema 3HaHWM O BOXKHEWINMX BEIIECTBAX, MX COCTaBE, CTPOCHWH, CBOMCTBAX M MPUMEHCHUH, a4 TAKXE O
XUMHUYECKUX PEAKIUAX, X CYIIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs nonoiHgeTcs B Kypcax 10 u 11 kmaccoB anemMeHTamMu
collepKaHUsl, UMEIOIIMMH KYyJbTYPOJIOTUYECKUA W MPUKIATHON XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHUIO
B3aUMOCBSI3M XMMHH C APYTUMH HAyKaMH, paCKpbIBAIOT €€ POJIb B TO3HABATEIBHOM U PAKTUYECKON JEATEIbHOCTH YEI0BEKA,



CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKEHHUS K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUHU M MPAKTUUYECKUX MPUIOKEHUN XUMUH,
MIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBS3aHHBIX C XHMHEH,
KPUTUYECKA OCMBICIMBATh WHOOPMAIMI0O U MPUMEHSTH €€ IS TMOMOJHEHUS 3HAHWM, PEIICHHs HUHTEJUICKTYyalbHbIX U
AKCIIEPUMEHTAJIbHBIX HMCCIEI0BAaTEIbCKUX 3a7ad. B 1enom coiep:kaHue ydyeOHOro mnpeamera «XuUMHUsS» JaHHOTO YPOBHS
M3YyYEeHUS OPUEHTHPOBAHO Ha (JOPMUPOBAHME Y O0YUAIOIINXCS MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMAHUS (PUITOCOPCKUX
U7eH, TaKMX KaK: MaTepUAIbHOE €AMHCTBO HEOPTAHUUYECKOT0 U OPTaHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIEPUMEHTA U PEMICHUS NPOTHUBOPEUUN MEXKIY
HOBBIMHU (PaKTaMH U TEOPETUUECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJIM XMUMHUU B PEIICHUH YKOJIOTUIECKUX MPOOIIeM, a TakxKe
npo0semM cOepexeHuss FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUH U MaTEPHUAIIOB.

B nane pemenus 3agad BOCHUTAHUS, Pa3BUTHS U COLMAIM3AIMU OOYYaIOIIUXCS MPUHATHIE MPOrpaMMON MO XHUMHH
MOIXO/IbI K OIIPEICTICHUIO COJIEP KaHUs U IIOCTPOCHUS IIPEAMETA ITPETYyCMaTPUBAIOT ((OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX
JEUCTBUN, MUMEIONMX 0a30BOE 3HAYECHHE JUISl PA3NIMYHBIX BHUJOB JCSATEIBHOCTU: PEIICHHs MpoOJeM, MOMCKA, aHaIu3a |
00paboTku mHMOpMaLUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUSI OMbITAa MPAKTUYECKOM U HCCIEAOBATEILCKOU JEATEIHHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUM XUMUH.

B npakrtuke npenojaBaHus XUMUU KaK Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, TaK U Ha YPOBHE CPEIHEro 0OLIero
oOpa3oBaHus, TpPU ONPENEICHUU COACPKATEIHHOW XapaKTePUCTUKUA IeJIed UW3y4deHUs TMpeAMeTa HalpaBJICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHUECKOM HAyKH Kak o01acTH
COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUYECKON AEATEIBHOCTH YEJ0BEKAa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOW KYJIBTYPHI.
C MeTOIMYECKON TOUKH 3pEHHUS TAKOM MOAXO/ K ONPEAETIEHUIO LENEN N3YUEHUS NPEIMETA SIBJISETCS BIIOJHE ONPABIAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS IVIABHBIMU LEJIAMH M3Y4YEeHHs mpeaMera «Xumus» Ha 06azoBoMm ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTABISIONICH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA,
B OCHOBE KOTOPOM JIeKaT KIIt0UeBble MOHATHS, (hyHIaAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKA HAYKH,
YCBOGHHE M TOHUMAaHHE CYIIHOCTU AOCTYIHBIX OOOOLICHHH MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C
VCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopMupoBaHuEe M pPA3BUTHUE NPEJCTABICHUNA O HAYYHBIX METOJAX IMO3HAHMS BEIIECTB M XMMUYECKHUX PpEaKIIuil,
HEOOXOJAMMBIX IJIsi MPUOOPETEHNS YMEHH OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKHUX SIBJICHUH, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKON M TOBCEHEBHOM KU3HH;



e pa3BUTHE YMEHUM M CIOCOOOB JEATEIBLHOCTH, CBS3aHHBIX C HAOMIOJEHUEM M OOBSICHEHHEM XHMHUYECKOTO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBUI 0€3011aCHOT0 OOpAaIICHUS C BEIIECTBAMM.

Hapsiny ¢ aTum, coaeprkaresibHas XapakKTEepUCTHKA LIeJIel U 3a71a4 U3y4eHHs IpeJIMETa B MporpaMMe 1o XUMUU yTOUYHEHA
U CKOPPEKTHpPOBAaHA B COOTBETCTBHM C HOBBIMH NPHOPUTETAMH B CHCTEME cpemHero obmero obOpaszoBanms. CeromHs B
MIPETNOIaBaHNK XMMUU B OOJIBIIICH CTEMEHHW OTHAETCS MPEANOYTEeHHE MPAKTUYECKOW KOMITOHEHTE CONep KaHus OOydeHWS,
OPUEHTUPOBAHHOHN Ha IMOJTrOTOBKY BBIYCKHHKA 00IIc00pa3oBaTEIbHONW OpraHU3alllK, BIAACIONIer0 He HAOOpOM 3HAHUM, a
(hYHKITMOHATIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMH aKTHBHOT'O TOJIYYEHHUS 3HAHMH W MPUMEHEHUS HUX B
peanbHOM KU3HU JJISI PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM TIpU U3yYEHUHU NPeaMeETa « XUMUS» TOMUHUPYIOIIEe 3HaUeHUE TPUOOPETAIOT TaKKUE 1IEJIM U 3a]]a4H, KaK:

azanTanus 00y4Jarouxcs K yCJIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHUE UHTEIIEKTYaIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K camM000pa3oBaHHIO, COTPYIHHYECTBY, CAMOCTOSTEIHBHOMY IPUHATHIO TPAaMOTHBIX PCIICHHN B
KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMCHEHHUEM;

dbopmMupoBaHre y 0O0yJarONIUXCs KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI ), UMEIOIINX YHUBEPCATBLHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHUs MpoOjIeM, TOUCKA, aHallu3a U 00padoTKU MHPOpMAIUU, HEOOXOIUMBIX JJIs
MIPHOOPETEHUS OIBITA JIEITSIHPHOCTH, KOTOPas 3aHUMAET BaXKHOE MECTO B TIO3HAHUM XMMUHU, a TAKXKE JIUISI OLICHKH C TTO3HUITUI
AKOJIOTHYECKON OE30ITaCHOCTH XapaKTepa BIUSHUS BEIISCTB M XMMUYSCKHUX MPOIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE TTO3HABATEIBLHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yYaromuxcs: ClioCOOHOCTH
CaMOCTOSITENIbHO TIPUOOPETaTh HOBBIC 3HAHUSI MO XMMUHM B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, MCIOIL30BaTh
COBpPEMCHHBIC HH(GOPMAIIMOHHBIE TEXHOJOTMU Ui TMOWCKAa W aHaiM3a y4yeOHOH W HayYyHO-TIONMYJISpHOW HWHGOPMAaIUU
XUMHYECKOTO COACPKaAHUS;

dbopMupoBaHHEe M pPa3BUTHUE Yy OOYYAIOIMIMXCS ACCOIMATHUBHOTO M JIOTUUECKOTO MBIIIJICHUS, HAOII0JaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJAWMBI, B YAaCTHOCTHU, NpPHU IUIAHUPOBAHUU U TMPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE Y 00yJaronuXxcsi yOSKIEHHOCTH B TYMAaHUCTUYECKON HATTPABICHHOCTH XUMUH, €€ BAKHOM POJIM B PEIIICHUH
TJI00QNBHBIX TPOOJIEM PAIMOHAIBHOTO TPHUPOAOIIOIH30BAHUSA, TMOMOTHEHUS JHEPTETHUUECKUX PECYPCOB U COXPAHCHHS
MIPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTU OEpPEKHOI0 OTHOUIEHUS K MPUPOJEC M CBOEMY 3J0POBBIO, & TAKKE
MIPUOOPETEHUS OIbITA UCIIOJIH30BAHUS MMOTYUYCHHBIX 3HAHUM ISl IPUHSATHUS TPAMOTHBIX PEIICHUN B CUTYaIlUsIX, CBSA3aHHBIX C
XAMUYECKHUMH SIBJICHUSIMH.



B ydeOHOM Im1aHe cpeaHero o0Iero oopa3oBaHus MpeaMeT «XUMHUsD» 0a30BOI0 YPOBHS BXOJUT B COCTaB MPEIMETHOM
obnactu «EcTecTBEHHO-HAYYHBIC TIPEIMETHI.

OG6riee yncio 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUH, Ha 6a30BOM YPOBHE CPEIHETO 00I1IeT0 00pa30BaHUsl, COCTaBIISET
68 gacoB: B 10 kinacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COAEPXKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[IpeaqMeT opraHruYEeCKOM XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHUE U 3HAYCHHUE B TTOJIYYCHUH HOBBIX BEIIECTB U MAaTEPHUATIOB.
Teopust cTpoeHusi opranmdeckux coeauHeHuid A. M. bytiepoBa, €€ ocHoBHBIE mojiokeHUsS. CTpyKTypHBIE (HOPMYJIIbI
OPTraHUYECKUX BEHIECTB. [ omoiiorus, nzomepus. XuMUYECKask CBA3b B OPraHUYECKUX COEAUHECHUSAX — OJMHAPHBIC U KPATHBIE
CBSI3H.

[IpencraBienne o kiIaccHuPuUKaMM  OpraHUMYECKHX BemecTB. HoMeHKIaTypa OpraHMYecKHX  COCIUHEHHI
(cucreMarnyeckas) U TpMBHAIbHBIC HA3BAaHUS BAXKHEHIITUX MPEICTaBUTENISH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAIBHBIE METOJIbI M3yUCHHMS BEIICCTB M HUX IMPEBPAIICHUN: O3HAKOMJICHHE ¢ oOpaslaMd OpraHuYeCKHuX
BEIIIECTB M MaTephallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPTraHMYECKUX BEIECTB, HAOJNIOJEHHWE U OINHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBpAIEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHuu (IJIaBJIeHHE, OOYIJIMBAaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUUECKUHN PsiZl. MeTaH U 3TaH — MPOCTEUIINE MPEACTABUTENH AJIKAaHOB: (PU3NUYECKUE
1 XMMUYECKHE CBOMCTBA (PEaKIIUU 3aMEILEHUSI U TOPEHUS ), HAXO0XKICHUE B IIPUPOJIC, ITOTYyUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUN PsAll. DTUJICH W MPONWIEH — MPOCTEUIINE MPEACTABUTENN AJTKEHOB:
dbu3nyeckue W XHMHUYECKHE CBOMCTBA (peakiuyd THAPUPOBAHMS, TaJIOTCHUPOBAHHWS, THUApaTallid, OKUCICHHS |
MOJIMMEPU3AIINN ), TOJYUEHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u wetwnOyraguen-1,3: cTpoeHue, BaXKHEUIIME XUMHUUYECKHE CBOMCTBA (peakius
noaumepusamun). [lonyyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYSCKUH psiji. ATETHIICH — MPOCTEUINNN IPEACTAaBUTEIb aTKUHOB:
COCTaB, CTpOCHHUE, GU3NICCKHUE M XUMHYECKHE CBOMCTBA (PeaKIMy THAPHUPOBAHHUSI, TaJJOTCHUPOBAHUS, THAPATAIINN, TOPEHHS),
MOJyYEHUE U IPUMEHEHHUE.



Apensbl. beH3oi: cocTaB, CTpoeHHEe, GU3HNUECKUE U XUMHUYECKUE CBOMCTBA (PEaKIIUU TaJJOTCHUPOBAHUS U HUTPOBAHU),
NOJIyYeHHE U MPUMEHEHUE. Toyo1: cocmas, cmpoeHue, uzuieckue u XumudecKue ceoucmea (peakyuu 2an02eHupo8anus u
HUMpOBAaHus), noayuyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTHyeckas CBSI3b MEXAY YIVIEBOJIOPOJAMH,
IIPUHAJICKAIUMHA K PA3JIUYHBIM KJIACCAM.

[IpuponHbie UCTOUHUKH YTIAEBOAOPOAOB. [IpupoaHbiil Ta3 U nomyTHbIE HEeQTsIHBIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue.
Croco6b1 mepepaboTku HepTH: TTeperoHka, KPeKUHT (TEPMHUYCCKHM, KaTaTUTHYECKUi), muposm3. [IpoayKTel mepepaboTKu
He(TH, UX IPUMEHEHUE B MPOMBIIIIICHHOCTH U B ObITY. KaMEeHHBIN yroyib ¥ MPOAYKTHI €ro NepepadoTKU.

DKcrepuMeHTaAIbHbIE METObI M3YUE€HHUS BEILIECTB U UX PEBPAIICHUI: 03HAKOMJIEHHE C 00pa3liamMH IJ1aCTMAacC, KayayKOB
U pe3uHbl, Kosutekiuu «Hed1b» 1 «YT0ab», MOJIETUPOBAHUE MOJIEKYJT YIJIEBOIOPOOB U TAJIOF€HONIPOU3BOAHBIX, IPOBEACHHUE
IPaKTUYECKON pabOThI: MOTYyYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienus mo ypaBHeHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTa
peaxiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB UM MPOAYKTOB PEAKIINHN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OJHOATOMHBIE COUPTHI. METaHO U 3TAHOJI: CTPOEHUE, (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA (PEaKLuu C
aKTUBHBIMHM METaJUIaMHU, TaJIOT€HOBOJOPO/IaMHU, TOPEHUE), MpuMeHeHne. BogopoiHbie CBsI3U MEXy MOJIEKyJaMu CIUPTOB.
JlelicTBHE METaHOJIa U 3TAaHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaTroMHbl€ CHHUPTHI. ODTWICHIJIMKOJNb W TJIULEPUH: CTpOEHUE, (U3MYECKUEe U XHMHYECKHE CBOMCTBa
(B3aMMOJEHCTBHE CO LIETOYHBIMU METAJUIAMH, KaueCTBEHHAs! pEaKIisl HA MHOTOaTOMHbBIE CIIUPTHI). JlelicTBHEe Ha OpraHu3M
yenoseka. [[pumenenne rmmuepuHa U STUIIEHTJIMKOJIS.

DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHUE CBOWCTBAa. TokcuuHOCTh (eHona. [Ipumenenue dhenona.

Anbneruapl U kemownsi. PopMabAETHA, AllETAIbACTHA: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHHU S, KAUECTBEHHbIEC PEAKILIUN ), IOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeAesbHbIE KapOOHOBbIE KUCIOThI. MypaBbHMHAas W YKCYCHas KHUCIOTBI: CTpOCHHE, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBa (CBOicTBa, oOmIMe s Kjiacca KUCIOT, peakuus sTepuduKaiuu), MOIydeHHEe W NpPUMEHEHHE.
CreapuHOBasi M OJICMHOBASI KUCIIOTHI KaK MPEJACTABUTENH BBICIIMX KAPOOHOBBIX KUCIOT. MbIia KaK COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.




Crnoxuble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3QupoB. XKXupsl. ['naponus kxupos.
[Ipumenenue xupoB. bruonornyeckas poJib KUPOB.

VYrieBobl: cocTaB, Kiaccudukaius yriieBoJoB (MOHO-, TU- U MoJHcaxapuabl). ['1ioko3a — MpocTelnii MOHOCaXapu/l;:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3WYCCKUE W XMMHUYCCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHMCJIEHME aMMHUA4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHHE, OPOKEHUE TIIFOKO3bl), HAX0XKJICHUE B MPHUPO/IE,
MIpUMEHEHUE, Onosiorndeckas poib. @otocunte3. OpykTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nesmiono3a kak npupogHbie noauMepbl. CTpoeHre Kpaxmala U 1eJUToa03el. dusndyeckue U XUMHYECKHUE
CBOMCTBA Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKlus C UOJI0M).

OKCTepUMEHTAIbHBIE METOJbl HM3y4YeHHUS BEUIECTB W HX IMPEBPAIlEHUI: TpoBeAcHUE, HAOMIOACHHE M OIMHUCaHUE
J€MOHCTPALIMOHHBIX OTBITOB: TOPEHHE CHHPTOB, KAYECTBEHHBIC PEAKIMU OJAHOATOMHBIX CIHPTOB (OKHCIEHHE ASTaHOJa
okcusoMm meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOIeiCTBUE IiHiieprHa ¢ ruapokcuaoM meau( 1)), anpaerunos (okucieHue
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l) u rugpokcuaom menu(ll), B3aumoseicTBue kpaxmana ¢ MOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peaknuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
PEaKIIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB HIIU MPOIYKTOB PEAKIIUN).

A3zoTcoieprkale OpraHn4eckiue CoeAMHEHNUS.

AMMHOKHCIIOTHI Kak aM(OTEpHBIE OpTaHUYECKUE coequHeHnsI. DU3NIEeCKue U XUMUYECKUE CBOMCTBA aMHHOKHUCIIOT (Ha
npuMepe TIuIHA). bruonornyeckoe 3HaUeHNE aMHUHOKHUCIOT. [lenTubr.

benku kak mpupoHBIC BRICOKOMOJICKYJISIPHBIE cCOeMUHECHM. [lepBuYHAs, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XrMHUUYECKHE CBOMCTBA OENTKOB: TUAPOIIN3, ICHATYpAIlusl, KAYECTBEHHbIE PEAKIIUU Ha OCIKH.

DKCneprUMEHTAIbHBIE METOIbI U3YYCHHS BEIIECTB U WX MPEBpAICHUN: HAOMIOACHUE U OMHCAHUE JTEMOHCTPAIMOHHBIX
OTIBITOB: JIHATypaIys OEIKOB MPU HArPeBaHUH, IIBETHHIC PEAKIIUU OCTIKOB.

BbicokomosiekyasipHbIe COeTHHEHUS

OcCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3AINH, CPEeIHssT MOJeKysipHas macca. OCHOBHbIE METOABl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHHH —
MOJIUMEPHU3AITUS ¥ TIOTUKOHICHCAITHS.



DKCHEepUMEHTANbHBIE METOJIbI M3YUYEHHS BEIIECTB M WX IPEBpPALICHUH: O3HAKOMIIEHHE C 0Opa3lamMu NPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpenMeTHbIE CBA3H.

Peasmmzanust MeXOpeIMETHBIX CBA3CH IPU HM3Y4YEHUM OpraHmyecko xumuu B 10 Kiracce ocCymiecTBiseTcsl 4epes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHM, TaK W MOHSATUMN, SBJISIOIIUXCS CUCTEMHBIMH ISl OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Iue ecTecCTBEHHO-HAYYHbIE IOHATHUSA: SBJICHHE, HAyyHbIM (aKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJINU3, CUHTES3,
KJ1accupuKalus, NIepuoUYHOCTb, HAOIIOCHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: MaTepusi, SHEpPIus, mMacca, aToM, JIEKTPOH, MOJIEKyJa, SHEPreTUYECKUN YpOBEHb, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEJIMUYMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorus: knetka, opranusm, onochepa, oOMeH BELECTB B OPraHu3Me, POTOCUHTE3, OMOIOTMUECKH AKTUBHBIE BEILIECTBA
(6enku, yrieBobl, KUPHI, HEPMEHTHI).

['eorpadusi: MuUHEpasbl, FTOPHbIE IOPOIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHOoIOrus: MNHILNEBbIE NPOMYKTHI, OCHOBBI PAIlMOHAIBHOTO IUTAHUS, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIE H
KOCMETHUYECKHE NPENapaThl, MATEPUAIIBI U3 NCKYCCTBEHHBIX Y CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHUM 2JIeMEHT. ATOM. SIapo atroMa, U30TOMbl. DJIEKTPOHHAS 000J0YKa. JHEPreTUYECKUE YPOBHU, MOAYPOBHH.
ATOoMHBIC opOHUTaNH, S-, P-, d- 3meMeHTh. OCOOCHHOCTH pachpee/iCHHs dJIEKTPOHOB 10 OPOUTAISIM B aToMax SJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Tepuonnueckuii 3akon u [leproanueckas cucrema xumudeckux sineMeHnToB . . MenneneeBa. CBsI3b NEpUOIUYECKOTO
3aKkoHa U Ilepuoanueckon cucreMbl XxumMudeckux diiemeHToB 1. . Menaeneesa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSI ATOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEUIECTB 110 IPYIIam
U repuogaM. 3Ha4eHUE MEPUOANIECKOrO 3aKOHA B PA3BUTUH HAYKHU.



Crpoenue BemiecTBa. XUMHUYECKasi CBI3b. Buabl XuMU4yeckoi CBsI3U (KOBAJIEHTHAsI HENOJIApHAsA U MOJspHas, HOHHAs,
MeTainyeckas). MexaHu3mbl 00pa3oBaHUsI KOBAJICHTHOM XUMHUYECKOM CBs3u (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIM).
BonoponHas cBs3b. BalleHTHOCTB. DNEKTpOOTPUIATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTBA. THIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILECTB OT THIA KPUCTAIMYECKON PEIETKH.

ITonATHE O IUCTIEpCHBIX cucTeMax. VICTHHHBIE U KOJUTOMIHBIE pacTBOPBI. MaccoBas 1015 BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHuil. HomeHkiaTypa HeOpraHWyecKWx BeHIeCTB. ['eHeThyeckasl CBS3b
HEOPraHUYECKUX BEILIECTB, IPUHAICKAIUX K PA3IUYHBIM KJIacCaM.

Xumuueckas peakius. Kinaccupukanuss XMMHAYECKHX pPEAKIUH B HEOPraHUYECKOM M OPraHUYEeCKON XHMMHHU. 3aKOH
COXPaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUU TPU XUMHUECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lUyHbIX (akTopoB. OOpaTumble peakiu. XHMHUYECKOE pPaBHOBECHE.
@DakTOphl, BIUAIOLIAE HA COCTOSIHUE XUMHU4YecKoro pasHoBecus. [Ipunuun Jle [lartense.

Onektponutuueckas nucconuanusa. CuiibHbIe U ciiadble 3JeKTpoauThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIas,
HEWUTpaJIbHASI, IEITOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCnepruMEeHTAIbHBIE METO bl U3YUYCHHS BEIIECTB U UX MPEBpaIieHuil: reMoHcTpanus Tadbmuil «llepruoanyeckas cuctema
xumudeckux aneMmentoB [I. M. MenpaeneeBay, uzydeHue mojenell KpUCTAUIMUECKUX PEHIETOK, HAOIIOJEHUE U OMHCAHHUE
JEMOHCTPALlMOHHBIX W JAa0OpPaTOPHBIX ONBITOB (pa3joKEHHE TMEpPOKCHUIA BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
OnpeeeHue Cpebl PACTBOPOB BEUIECTB C MOMOUIBI0 YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIMU HOHHOTO OOMEHA), IPOBEACHUE
MpaKkTUYECKON paboThl «BiusiHue pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMHUECKOU PEaKLUum».

Pacuérnble 3anaum.

Pacyétpl 0 ypaBHEHHSIM XUMUYECKUX PEAKLIHM, B TOM YUCIIE TEPMOXUMHUUYECKHE PACUETHI, PACUETHI C HCIIOIB30BAHUEM
MTOHATHS «MAacCOBas JI0J1s BEILIECTBAY.

Heoprannueckasi xumms

Hemeranner. [lonoxxenne HemetanmnoB B llepumommueckoi cucrteme xumuueckux siiemeHToB . M. Mengeneera u
OCOOEHHOCTH CTPOCHHS aTOMOB. DU3NUYECKHE CBOWCTBA HEMETAJJIOB. AJIJIOTPONHS HEMETAUIOB (HAa MPHUMEpPE KHUCIOPOJa,

cepsl, hocdopa u yriaeposa).



XWMHUYECKHUE CBOMCTBA BaKHEHINIMX HEMETA/UIOB (TajJOTeHOB, cepbl, a3oTa, dochopa, yriepoaa W KpeMHHS) U UX
COEIMHEHUI (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertamisbl. [Tonoxenue metaioB B [lepuoanueckoii cucteme XxuMudeckux 3seMeHToB 1. . Menneneea. OcoOEHHOCTH
CTPOCHHSI JJIEKTPOHHBIX 000JI0UEeK aTOMOB MeTauioB. OOmue Qusuueckue cpoiictBa MeTayioB. CIUTaBbl METaUIOB.
DNEeKTPOXUMHYECKHUH psAJl HAIPSHKEHUN METaIOB.

XUMHUYECKHE CBOMCTBA BaXHEUINIMX METAUIOB (HATPUM, Kaluil, KaJlblMi, MarHUM, aTlOMUHUHN, [IUHK, XpOM, JKEJIe30,
MeJb) U KX COCTMHEHUM.

OO61mume crnocoObl NoJy4YeHHsI MeTAIIOB. [I[pruMeHeHne MEeTaIoOB B OBITY U TEXHUKE.

DKCIEepUMEHTaIbHBIE METOJIbI U3YUYECHUSI BEIIECTB UM MX MPEBpAIICHUM: W3yUYEeHHUE KOJIEKIIMU «MeTaJulbl U CIJIaBbI»,
00pa3iioB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4, HA0JII0ICHUE U OMTMCAHUE IEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX
OTBITOB (B3aMMOJICHCTBHE THIPOKCHIA AIFOMUHUSI C PACTBOPAMH KHUCJIOT U IIEI0YEH, KaYeCTBEHHbIE PEAKIMU HAa KAaTUOHBI
METAJIJIOB).

PacuétHblie 3anaumn.

Pacuétsl Macchl BeliecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBAa, MAacce UM OOBEMY OJIHOTO W3
YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacu€Thl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OJHO W3
BEILIECTB UMEET MPUMECH.

XUMHSA U )KU3Hb

Ponp xumum B 0O0EClEUEHHHM SKOJOTHYECKON, PHEPreTUYECKOM W MUIIEBOM O€30MacHOCTH, Pa3BUTUM MEIUIIMHBI.
[ToHsTHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIUH.

[IpeacraBnenust 00 0OUUX HAYYHBIX TPUHIIMIIAX TPOMBIITUIEHHOTO MOTYYSHUS! BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATE€pUANIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEpHUasbl, KOHCTPYKIIMOHHbIE MaTE€pUAJIbI,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepHUaJIbl ISl DJICKTPOHUKU, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMmusi U 370pOBbhE€ UEJIIOBEKA: MpaBUia HCIOJb30BAHUS JICKAPCTBEHHBIX TMpEMapaToB, MpaBujiaa OE30MacHOTO
MCIIOJIB30BAHUS MTPENapaToB OBITOBON XMMHH B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.



Peanuzanust MeXnpeaIMETHBIX CBsI3€H NpH W3YYeHHH O0Iel W HeopraHuueckoi xuMuu B 11 Kiacce ocyliecTBIsieTCs
yepes3 UCI0JIb30BaHUE KaK 00X €CTECTBEHHO-HAYYHbIX IIOHATUH, TaK U MOHATHH, ABJISIOIINXCS CACTEMHBIMU I OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHN3, CHHTE3, KiacCUpUKaIus,
NePUOANYHOCTD, HAOIIO/ICHUE, SKCTIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHNUE, SIBICHHUE.

@®u3uka: MaTepus, dHEpPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TON, PAAHUOAKTUBHOCTH, MOJIEKYJIA,
HHEPreTUUECKUN YPOBEHb, BELIECTBO, TENO0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NYECKNE BETUUUHBI M €IMHULIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kieTka, opraHu3M, dKocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTbI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuUHEpasbl, FOPHbIE IOPOJIbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

TexHOonorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOJACTBO  CTPOMUTENBHBIX  MAaTE€pUAJOB,
CEJIbCKOXO3SCTBEHHOE MTPOU3BOJICTBO, MUIIEBasi MPOMBILUIEHHOCTh, (papManeBTH4ecKasi IPOMBILUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKUX  IIPENaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPHANOB, JJIEKTPOHHAs  IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOIT'PAMMEBI 110 XMW HA FA30BOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYArOIIMMHCSA TMPOTPAMM CPEIHEro OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeIMETHbIM WU THpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CpPEAHEr0 OOIIEro OOpa30BaHMs SBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTCTBUU ¢ CUCTEMHO-AESITEIFHOCTHBIM MOJXO0/IOM B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MpEAMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYyYarOIIMMHCS POCCHUICKOM TpakIaHCKOM HJAEGHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIPEJIEIICHHUIO;

HaJIMYMe MOTHBAILIMU K 00y4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA Ha OCHOBE KITFOUEBBIX IEHHOCTEH U MCTOPHUECKUX
Tpaguiuii 0a30BOM HAYKW XHMHUH,

TOTOBHOCTh M CIHOCOOHOCTH OOYYarOUIMXCsS PYKOBOJACTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOW CHUCTEME XUMUIECKOTO 00pa30BaHUS;

HaJIMYMe TMPAaBOCO3HAHMSI SKOJIOTHUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IIETTU M CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaMeTa «XUMHUS» TOCTUTAIOTCS B €IWHCTBE YYEOHOM W BOCIHMTATEIHHON
JESITeIbBHOCTY B COOTBETCTBUU C T'YMaHHCTUYECKHMMH, COLUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIIecTBa, NPHUHATHIMU B OOLIECTBE HOpPMAaMH W MpaBHJIAMU TOBEIEHUS,
CIOCOOCTBYIONTUMH MPOIIECCaM CaMOIIO3HAHNS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YJarOIINXCSI.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpakaroT CHOPMUPOBAHHOCTH OMbBITA MO3HABATEIBHON W
MPAKTUYECKON AESITeTbHOCTH 00yUaoIIUXCsl 110 peaan3alii MPUHATHIX B O0IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA .

OCO3HaHUs 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPaBOIOPSIKY;



IPEICTABJICHUS O COIMATIBHBIX HOPMaX U MPaBUIIAX MEXIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEILHOCTH TMPH CO3JaHUHM YYEOHBIX TPOEKTOB, PEIICHWU Y4YEOHBIX H
MMO3HABATENIbHBIX 3a/a4, BEITTOJIHCHUA XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTYMEHTHI IPYTUX MPU aHAJIM3€ PA3IMYHbIX BUIOB
yueOHOU eI TeIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA

IIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOU XUMMUM;

YBOKEHMSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU W MPAKTUUYECKOTO MPUMEHEHMS] XMMHUHU, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAYKH €CTh Pe3yNbTaT ITUTEIbHBIX HAOIIOACHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO
TpyJla y4EHBIX U MPAKTUKOB,;

HMHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHATN3€ HH(POpMALIH O TEPEAOBBIX JOCTHKEHUAX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIC C XUMHUYECKUMHU SIBJICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSICh HA MOPaIbHO-HPABCTBECHHBIC HOPMBI U IIEHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE TMOBEJICHHUE M TIOCTYIIKM CBOMX TOBAPHIIEH C IMO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBHUI 3TUX MOCTYIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUsSl IIEHHOCTEHW 3I0pOBOro M 0Oe3omacHOro oOpas3a >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJIIOfIcHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY, IOBCEAHEBHOW KWU3HU M B TPYJOBOU
TeSTEHbHOCTH;

MMOHUMAaHUS [ICHHOCTH MPABWJI MHIMBUIYAIBHOTO U KOJUIEKTUBHOT'O 0€30MMaCHOT0 MIOBEICHUS B CUTYAITUAX, YTPOKAIOIINUX
310POBBIO U KWU3HHU JIKOJIEH;

OCO3HaHUS TOCIEACTBUN U HEMPHUATHS BPSIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT OIS, HAPKOTHKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEOBATEIbCKON JIESITENIbHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JIEATECIIBHOCTH;

YCTAHOBKM Ha aKTMBHOE y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 COLMAJIbHOM HampaBIEHHOCTH (B pamMKaxX CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3Y4YEeHHIO Mpodeccuii pa3TuyHoro pojia, B TOM YUCJI€ Ha OCHOBE MTPUMEHEHUS IPEIMETHBIX
3HAHUU 110 XUMUU;

YBKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBUIAYAIBHOW TpaeKTOpuu 00pa3zoBaHusl, Oyayiei mpodeccuu U peann3ainu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00Pa3HOr0 OTHOIIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHMMAHUS TJI00AIBHOTO XapaKTepa AKOJOTHUYECKUX IMPOOJIeM, BIUSHUS KOHOMUYECKUX IMPOIECCOB HA COCTOSHUE
MIPUPOJHON U COLIMATILHOU CPEIb;

OCO3HaHUS HEOOXOJUMOCTH MCIOJIb30BAaHUSl JOCTWIKEHWW XHMHUHM JJIsi PEIICHHs BOIMPOCOB PalMOHAIBHOTO
MPUPOOTIOTB30BAHHUS;

AKTUBHOI'O HENPUATUS IEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHUs IPOTHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATh UX;

HaJWu4usl Pa3BUTOrO 3KOJIOTUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYJIbTYpPbl, OMbITA AECSATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS MMHU B IO3HABATEIbHOMW, KOMMYHUKATUBHOW M COLIMAIBHOW NPAKTHUKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITh UC0JIOTHU XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIICCTBEHHOM
MPaKTUKH;

MOHUMAaHMS CHEU(PUKA XUMUU KaK HayKH, OCO3HAHUS €€ posiu B (POPMUPOBAHUHU PAIMOHATBLHOTO HAYYHOTO MBIIILJICHUSI,
CO3JIaHUM 1IEJIOCTHOTO TIPEJICTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE IIPUPOJIbl U YEJIOBEKA, B TIO3ZHAHUU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pPEeIIeHUH MPOOJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;



yOEXKIEHHOCTU B 0COO0M 3HAYUMOCTH XUMUU JIJI1 COBPEMEHHOM IMBIWIIM3AIIMU: B €€ TYMaHUCTUYECKOM HalpaBI€HHOCTH
Y BaXHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpPbI, pELIEHUH II100aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CBIPHEBOM, PHEPreTUYECKOM, MUIIIEBOM U 3KOJIOTMYECKON 0€30ITaCHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIIEYEHUN
YCIIOBUM YCHIEIIHOTO TPY/1a U AKOJOTHYECKH KOM(POPTHOM KU3HU KAXI0r0 YieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHHUS CYUIHOCTH METOAOB MO3HAHUS, HCIOJb3YyEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS JJIs aHalM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS J1eJ1aTh OOOCHOBAHHbBIE 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS
JAHHBIX C IEJbIO OJIYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHMUECKUE 3HAHUA JUIS PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1€ATEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPAa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HAHUU 110 XUMUU B COOTBETCTBUU C KU3ZHEHHBIMU MTOTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSM TPY/ia B pa3InYHBIX chepax mpodhecCuoHAIbHON AeSTEIHHOCTH.
METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOEHHUS YUYEOHOro mpeaMera «XUMHUs» Ha YPOBHE CPeIHEro oOuiero oOpa3oBaHMS
BKJIIOYAIOT:

3HaYUMBbIE 1J1s1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEKIUCIUILIMHAPHBIE (MEXIPEAMETHbIE) OOLIeHAYYHbIE
MOHATHUS, OTPAXKAIOIIME UEIOCTHOCTh HAyYHOM KApTUHBI MHUpa MU cHeHu(UKy METOJIOB TMO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTHUs, SIBJICHHUE, MPOLECC, CUCTEMa, HAy4YHbId (PakT, MPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCajJbHble Y4eOHble JAelcTBHUsS (MO3HABAaTeIbHbIE, KOMMYHHKATHUBHBIC, PpEryJSITUBHBIE), OOeCHneunBaroine
dbopmupoBanne PyHKIIMOHATLHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIUHA 00YYaIOIuXCs;

CIIOCOOHOCTh OOYYalOLIUMXCS HCIOJIb30BaTh OCBOCHHBIE MEXIMUCUUILUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCalbHbIe yueOHbIE I1EMCTBUS B TO3HABATEILHON U COLIMAIbHOMN MPAKTHKE.



MeTtanpeaMeTHble  pe3yiabTaThl  OTPAKAIOT  OBJAJICHWE  yHHUBEPCAJIbHBIMA  yUYEOHBIMH  IIO3HABATEIHHBIMHU,
KOMMYHUKATUBHBIMH M PETYJISATHUBHBIMU JCHCTBUSIMH.

OBJajieHUe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENIEHO (POPMYITHPOBAThH M aKTYaJIU3UPOBAThH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTpEeNeNATh 1EIN JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUH HUX JOCTHUKEHUS, COOTHOCUTH pe3yJIbTaThl
JESATETLHOCTH C TTOCTaBJICHHBIMHY IICIISIMH;

HCITOJTH30BaTh MIPH OCBOCHHUH 3HAHUH TPHUEMBI JJOTHYECKOTO MBIIIICHUS — BBIJCISATH XapaKTepHBIC MPU3HAKY TTOHATHH U
yCTaHABJIMBATh UX B3aWMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHUS OTJIETbHBIX (DAKTOB U SIBJICHHUIA;

BBIOMpPATh OCHOBAHUS U KPUTEPHH JIJISl KIIACCU(DUKAIIUU BEIIECTB U XUMHUECKUX PEaKIINIA;

yCTaHABIWBATh MPUIMHHO-CJICACTBEHHBIC CBSI3M MEKIY U3y4aeMbIMU SIBIICHUSMH,

CTPOUTH JIOTUUECKHE PACCYXACHUS (WHAYKTHUBHBIC, JCIYKTUBHBIC, 10 AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOBI U 3AKITIOUCHHUS;

IPUMEHSTh B TIPOLIeCCe MO3HAHUS, UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3OBhIBATH
MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) JIEMEHTA, XUMUUYecKast hopMyIia, ypaBHEHHE XUMHUYECKON peaKkuu
— TIpU PEIICHNN YYeOHBIX IMO3HABATEIBHBIX M MPAKTUYCCKUX 3a7a4, MPUMEHITh Ha3BaHHbBIC MOJICIbHBIC TIPECTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKITUi;

(dbopMyIHpOBaTH 1IETN U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABIIEHHBIE M CAMOCTOSITENIBHO CHOPMYITUPOBAHHbBIC
BOIIPOCHI B KayeCTBE HWHCTPYMEHTA TO3HAHWUS W OCHOBBI i1 (DOPMHUPOBAHMS THUIIOTE3bI IO TPOBEPKE IMPaBUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM;

BJIA/ICTh HABBIKAMU CAMOCTOSTEIHLHOTO IITAHUPOBAHUS M TPOBEACHUS YICHUYECKUX SKCTIEPUMEHTOB, COBEPIIICHCTBOBATH
yMeHUsl HaOII0IaTh 32 XOJ0M IPOIlecca, CaMOCTOSITENPHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (hopMyIupoBaTh 000OIICHUS U
BBIBOJIBI OTHOCHTEIILHO JOCTOBEPHOCTH PE3YyJIbTATOB HMCCIICIOBAHMS, COCTABIISATH OOOCHOBAHHBIH OTUYET O MPOJACIIAHHON
pabore;



npuoOpeTaTh OMBIT YYEHUYECKON HCCIeOBATENbCKOM U MPOEKTHON NEATeNbHOCTH, MPOSBISATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEHICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IuYHbIX METOJ/IOB
MO3HAHUS.

3) paboTa ¢ nuHpopmManmeii:

OPUEHTHUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HH(POpMAIUKU (HAyUYHO-TIOMYJ IS pHAs TUTEpATypa XUMHUYECKOTO COJIepKaHus,
CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUJIOB U (OPM IpenCTaBICHUS,
KPUTHUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUYNBOCTH;

dbopMyIUpPOBATH 3alPOCHl U MPUMEHSTH PA3IMUHbIC METOJBI MPU MOUCKE U OTOOpPEe MH(pOpMAIUU, HEOOXOAUMOU ISt
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcTaBieHUs HHpopManuu (Cxembl, rpaduku, AuarpaMMmel,
Ta0IUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3bIK B KadeCTBE CpPEICTBA MpU padboTe ¢ XUMUYECKOM HHGPOpMauuen: NPUMEHSTh
MEXIpeAMETHbIC ((U3HUEeCKUEe U MaTeMaTHYeCKue) 3HAaKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U PEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl B XOJI€ JUaJIOra W/WIM JAUCKYCCUH, BBICKa3bIBaTh HJIEH,
(bopMyIIMpoBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIATh C IIPE3EHTALMEN PE3YJITATOB IO3HABATEIBHOMN JEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO NI COBMECTHO
CO CBEPCTHUKAMM IMPU BBINOJTHEHUH XUMHUYECKOIO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaju3alMi y4eOHOro NpoeKkTa U (OpMYIMPOBATH BBIBOABI MO pPE3yJNbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYXKIE€HUS 1 OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBIIATh CBOIO MO3HABATENIbHYIO JIEATENbHOCTD, ONpEAess e€ Uelnu U 3aJauH,
KOHTPOJIMPOBATh U MO MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIAraeMblil aJITOPUTM AEHCTBUN NPHU BHIMOJIHEHUU YU€OHbBIX



N UCCIJICOOBATCIIbCKUX 3a1a4, BBI6I/IpaTB HauoOoJee Bq)(i)eKTI/IBHLII‘/’I CITOCO0 UX peUICHUA C y‘IéTOM IMOJIYUYCHUS HOBBIX 3HAaHUU O
BCHICCTBAX U XUMHWYCCKNX PCAKIHAX,
OCYHICCTBIIATHL CAMOKOHTPOJIb CcBOEH ACATCIIBHOCTH HA OCHOBC CaMOdHa/In3a 1 CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHndeckas XuMHs» OTPAKarOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHUH
B MO3HAHUM SBJICHUN MPUPOJIbI, B (OPMUPOBAHUHU MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOJIMMOM JUIsl PEIICHHUS] MPAKTUUECKUX 3a7a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 370POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIOIIUE MOHATHS (XUMUYECKUM 3JIEMEHT,
aToM, DJICKTPOHHAs 000JI0YKA aTOMa, MOJIEKYJa, BAJIGHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKasi CBA3b, CTPYKTYypHAas
dhopmyia (pa3BépHyTas U COKpaIléHHas ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00bEM, YIIIEPOIHBIN CKeleT, (PYHKIIMOHAIbHAS
rpynna, pajukall, U30MEPHUsi, U30MEPBI, TOMOJIOTUUYECKUIN PAll, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOI U a30TCOAEpKaIIUe
COCIMHEHUSI, MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpOEHHUs OpraHnyeckux BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
S3bIK XMMHWH; MUPOBO33PCHUECKHUE 3HAHUs, JICKAIIUE B OCHOBE IOHUMAHUS NMPUUYUHHOCTA U CHUCTEMHOCTH XUMHUUYECKHUX
SBJICHUM, (DAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYCHHUU U OE30MacHOM HCIOJIb30BAHUU BAKHEHIIIMX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOMN JACATEILHOCTH YEIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHUM BBIABIATh XapaKTEpPHbIC IMPU3HAKK TIOHATHM, YyCTaHABIMBaTh WX B3aUMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTaHUYECKUX COCNHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATH XUMUYECKYIO CUMBOJIUKY JIJISi COCTABJICHH ST MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) (hOPMYJT OPraHNYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM, U3rOTaBIMBAaTh MOJIEITU
MOJIEKYJI OPraHUYE€CKUX BEILIECTB ISl MIUTIOCTPALUA X XUMUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOEHUSI;



c(hOpMUPOBAHHOCTh YMEHUI yCTAHABIMBATH MPUHAMICHKHOCTh M3YUEHHBIX OPraHMYECKUX BEIECTB MO UX COCTaBY U
CTPOCHHIO K OMPEAeNEHHOMY KIACCy/TpyIIe COCTUHEHHH (yrieBOIOPOAbI, KUCIOPOJ M a30TCOAEpKAllue COCTUHEHHUS,
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS ), TaBaTh UM Ha3BaHHs 110 cucTeMatndeckoir Homenkiatype (IUPAC), a Takxe mpuBOaUTh
TpUBUAJIbHBIE Ha3BaHUS OTHAEIBHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOMUIIECH, AlleTHJICH, ATHJICHIJIMKOJb, TJIULEPHUH,
benoun, popmanbaeru, aleTalbIerua, MypaBbuHas KUCJIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA,
IJII0K03a, (PpyKTO3a, Kpaxmail, LEeJI0103a, TJIMLIUH);

c(hOPMHUPOBAHHOCTh YMEHUS ONPENENATh BUABl XUMUYECKON CBA3M B OPraHMYECKHX COEAMHEHUSAX (OJUHApHBIE U
KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS PUMEHSAThH MOJOKEHUSI TEOPUH CTPOEHUSI OpraHuueckux Bemects A. M. bytieposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELLIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaThb COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOICTBA THUITMYHBIX
Mpe/ICTaBUTENEH Pa3INYHBIX KJIACCOB OPTaHMYECKHUX BEIIeCTB (METaH, 3TaH, STWJICH, MPOMUJIEH, aleTuiIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ, YTUICHIJINKOJb, TJIULEPUH, (PEHOII, alleTalbIETH, MypaBbUHAsd U YKCyCHAast
KHCJIOTBI, TJIF0KO03a, KpaxMall, LEJUTK0JI03a, AaMUHOYKCYCHAsl KACII0Ta), WIUTFOCTPUPOBATh F'€HETHUYECKYIO CBSA3b MEXIY HUMU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIEBOJAOPOIHOIO ChIpbs (HE(Th, MPUPOIHBIN a3, yrojsb),
CIOCOOBI UX NIEPEPA0OTKU U MPAKTUUYECKOE MPUMEHEHHE MPOIYKTOB MEepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMUCICHHUS MO XUMHUYECKMM YpPaBHEHMSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BELIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJAHBIX BEILECTB WU
MIPOJTYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHMI BJIAJIETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B
XUMUU TPU HM3YYEHUHM BEIIECTB M XMMHUYECKUX SIBICHUH (HAOMIOJEeHUEe, W3MEpPEHHEe, SKCIEPUMEHT, MOIEIUPOBAHUE),
MCIIOJIB30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS ISl IPUHATHS PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAlUSIX, CBSI3aHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COONIOAaTh MpaBWIa IMOJIb30BAHUSA XUMHUYECKON mocyAod U J1abopaToOpHBIM
o0opyZoBaHUEM, a TaKXke MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH IO BBIIOJHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XUMUYECKHN SKCHEPUMEHT (MIpEBpaIleHUs] OPraHUYEeCKUX
BEIIECTB MPU HArPEBaHUU, MOIYUYCHHE STHJICHA U U3yUYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIECTB,
JeHaTypanus OeNKOB MPU HATPEBaHHUHU, I[BETHBIC PEAKIIMN OEJIKOB) B COOTBETCTBHUH C MIPABHIIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpalieH’ C BEIIeCTBAaMU U JIA0OPATOPHBIM O00OPYIOBAaHUEM, MPEACTABIATh PE3yJbTaThl XUMUUECKOTO KCIEPUMEHTA B
(dbopme 3anucu ypaBHEHHU COOTBETCTBYIOLIUX PEAKINI U POPMYIUPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIM3UPOBATH XHUMHYECKYI0 HHGOpPMAIHMIO, IMOJYy4aeMyl0 W3 pPa3HbIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHpopmanu, MHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOATh MpaBUiia IKOJOTUYECKU IEIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3[JOPOBBS U OKPY>KaIOIel MPUPOJHON Cpeibl, 0CO3HABATh OMIACHOCTh BO3/ICHCTBUS
Ha KUBbIC OPTaHU3MBbI OINPECIEHHBIX OPTAaHMYECKUX BEIIECTB, MOHMMAas cMbIci noka3areis [TJIK, moscHsaTs Ha mpuMmepax
CIIOCOOBI YMEHBIIICHHSI U TIPEIOTBPAILEHHUS HX BPEIHOTO BO3JCHCTBHS Ha OPTaHU3M YeJIOBEKa;

11 00y4aIOIIUXCSI C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3/IOPOBBSI: YMEHUE IPUMEHSTH 3HAHHUSI 00 OCHOBHBIX TIOCTYITHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUIA;

JUTSL CJIETIBIX U CIA0OBHISIIUX OOYyYaroNIuXcsi: YMEHUE HCIIOJIb30BaTh pelbeHO-TOUCUHYIO cUCcTeMy 0003HaueHuii JI.
bpaiins s 3anucu XumMudeckux Gpopmyi.

11 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHuyecKkasi XUMHsD OTPaKaroT:

c(hOpMHUPOBAHHOCTh NPEICTABIECHUN: O XMMHUYECKOW COCTABJISIOLIEN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJI XUMHH
B MO3HAHUU SBJICHUN NPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS W KYJIbTYPbl JTUYHOCTH, €€ (PYHKIIHMOHAIBHON IPaMOTHOCTH,
HEOOXOUMON /JIsi pelIeHHs] MPAKTHUYECKUX 3a/Jad U DKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3[0POBBIO U
IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJIArAIOIIUE MOHATUSA (XUMHUYECKHUI 3JIEMEHT,
aToMm, u30TOMm, S-, P-, O- DIIEKTPOHHBIE OPOUTAIM AaTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIPHBIH O0BEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCT, CTENEHb OKHUCIICHHS, XUMUYECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METAJJINYECKAs, BOAOPOIHA),
KPUCTAJUIMYECKAsA PELIETKA, TUIbI XMMHUYECKUX PEAKLHM, PACTBOP, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHI, DIEKTPOJIUTHYECKAS



JUCCOIIMAIUS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKIMu, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOIUTUUYECKON qucconranuu, nepuoandeckuii 3akon Jl. 1. MenneneeBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPAICHUS SHEPTUU MPU XUMUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SI3bIK XUMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEkKAIME B OCHOBE IOHMMAHHS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(aKTOJIOTMYECKHE CBEICHMSI O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIIOJIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKa,

c(hOPMUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEpPHbIE TMPU3HAKU TOHSITUH, YCTAHABIMBATH WX B3aUMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TPU ONMMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHHIM;

c(hOpMHUPOBAHHOCTh YMEHUN HCTOIB30BATh XMMUYECKYIO0 CUMBOJIUKY JIJIi COCTaBIIEHUsI (POPMYJT BEIIECTB U YPABHEHHM
XUMHUYECKUX peakiui, cuctematudeckyto HomeHkinarypy (IUPAC) u tpuBHanbHble Ha3BaHUSI OTNIETBHBIX HEOPTaHUYECKHUX
BeleCcTB (yrapHblil ra3, yriaeKuCbli ra3, aMMuUaK, raiméHas U3BeCThb, HeraléHas U3BeCTh, TUThEBAs CO/a, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEENATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX AJIEMEHTOB B COCTUHEHMSIX
Pa3IMYHOrO COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAIIMYECKas, BOJAOPOJHAA) B COCAMUHEHUSX, THUIl
KPUCTAJUTMYECKOM PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJICKYJISIpHAs, MOHHAs, METAILTUYECKas), XapakTep CpPeabl B
BOJIHBIX PaCTBOPax HEOPTaHUUYECKUX COCIUHEHNUN;

c(hOpPMHUPOBAHHOCTh YMEHHMI YCTaHABIWBAaTh NPUHAIICKHOCTh HEOPTraHUYECKUX BEIIECTB IO HX COCTaBy K
onpenen€éHHOMY KJaccy/Tpymnne COeAUHEHUN (MPOCThIe BEIECTBA — METAJUIbI U HEMETAJUIbl, OKCUJIbl, OCHOBaHHUS, KUCIIOTHI,
aMm(pOoTepHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH Iepuoandeckoro 3akona /[. 1. MenaeneeBa 1 1eMOHCTPUPOBAThH €0
CUCTEMATU3HUPYIONTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKHX AJIEMEHTOB 1—4 mepuojos
[Tepuonnyeckoit cuctembl xumuueckux avieMeHToB J[. WM. MenneneeBa, HCIONB3ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOuTaNm», «IHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHYECKHX JJIEMEHTOB M MX
COEMHEHUN 110 nepuoaam u rpynnam llepuoanueckon cucteMsl xumMudeckux anemMenToB 1. Y. Menaeneesa;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHNE T€HETUUECKOM CBSI3H MEXKY HEOPTAHUYECKUMU BEIIECTBAMHU C IIOMOLIBIO
YPABHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;



c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIMPOBATH XUMUYSCKUE PEAKIIUH TI0 PA3TUIHBIM NpU3HAKaM (YUCITy W COCTaBy
pearupyronux BemecTB, TEII0OBOMY 3P (HEKTy peaKIuu, U3MEHEHHUIO CTETICHEH OKHUCIICHUS JIEMEHTOB, 00paTUMOCTH PEaKITHH,
Y4acTHUIO KaTalln3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTABIIATH YPaBHEHUS PEAKIMN PAa3IMYHBIX TUIIOB, IMOJIHBIE U COKpANIEHHBIE YPaBHEHUSI
peaxIuiit HFOHHOTO OOMEHA, YUYUTHIBAS YCIOBHUS, IPU KOTOPBIX 3TH PEAKIIUU HIIYT O KOHIIA;

c(OPMHUPOBAHHOCTh yYMEHUN TIPOBOJUTH PEAKIMHU, TMOATBEPKIAIONIME KAYECTBEHHBIM COCTAB  Pa3IMYHBIX
HEOPTaHWYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIICCTB;

c(hOPMHUPOBAHHOCTh YMEHHMM paCKphIBATh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ITUX PEeaKInid;

c(hOpPMHPOBAHHOCTh YMEHHUUA OOBACHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKON peakmuu OT Pa3IudHBIX (PAKTOpPOB;
XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHeIIHEro Bo3aeicTus (mpuunui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUM XapaKTEPHU30BATh XUMUICCKHE TIPOIIECCHI, JISIKAITUE B OCHOBE IMTPOMBITIUICHHOTO TIOJTyYCHHUS
CEpHOM KUCJIOThI, aMMHUaKa, a TakkKe CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIUX HAYYHBIX MPUHIMIIAX U DKOJIOTHUYECKUX
mpo0eMax XUMUYECKOTO MPOU3BOJICTBA,;

c(hOpMHPOBAHHOCTh YMEHHH MPOBOJNUTH BBIYMCICHHSI C HWCIOJIB30BAHUEM IIOHITHS «MaccoBasl JOJII BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKUX PEAKIHIX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM 00bEMY OJHOTO M3 YYACTBYIOUIUMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(pdekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MACChl BEIIECTB, MPEBPAIIEHUSI U COXPAaHEHUS DYHEPTUH;

c(hOPMHUPOBAHHOCTh YMEHHI COONIOZaTh TMpaBWIa TOJIB30BAHUSA XUMHUYECKOM mocyAod U J1abopaTopHBIM
o0opyIoBaHWEM, a TaKKe IpaBuiaa OOpalieHUs ¢ BEIIECTBAMHU B COOTBETCTBHU C HMHCTPYKIHMSIMH TIO BBITIOJIHCHHUIO
71a00paTOPHBIX XUMUYCCKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BHITIOJHATh XUMUYECKHUHN KCTIEPUMEHT (Pa3IoKeHHE MEPOKCHIa BOAOPOIa
B MPUCYTCTBUH KaTaJIU3aTOPa, OTMPEEICHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIILI0 YHUBEPCATHLHOTO WHINKATOPA, BIUSHHUE
pasIUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOHN peakiiy, peaKIiMi HOHHOTO 00OMEeHa, KaueCTBEHHBIC PEaKIMU Ha Cyibdar-,
KapOOHAaT- W XJOPUA-aHWOHBI, HAa KAaTHOH aMMOHMS, pCEIIEHHWE AKCIICPUMEHTAIbHBIX 3aJad 1Mo TemaMm «MeTaisl»y |
«HemeTamnel») B COOTBETCTBUU C NMpaBUJIaMU TEXHUKHA OE30MMaCHOCTH TPH OOpAIleHWH C BEIIECTBAMHU W J1ab0paTOPHBIM



000pyI0BaHUEM, MPEJCTABISATh PE3yIbTaThl XMMUYECKOTO dKCIEpUMEHTa B (OpME 3aMKuCH ypaBHEHUN COOTBETCTBYIOLIUX
peakumii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOTy4aeMyl0 W3 pPa3HbBIX
MCTOYHUKOB (CpEJCTBAa MACCOBOM KOMMYHMKAIMU, IHTEpHET U IpYyTrHuX);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIIOAATH MpPaBUJIA DKOJOTHMUECKH I€JeCO00pa3HOro MoBeAeHUsI B ObITY M TPYAOBOM
JESITETLHOCTHU B IEJISIX COXPAHEHHS CBOETO 3/I0POBbsI M OKpYKAIOIIEH MPUPOIHOMN Cpeibl, 0CO3HABATh ONTACHOCTH BO3JICHCTBUS
Ha JKUBBIC OpPraHU3MBI OMPEICIEHHBIX BEIIECTB, MOHMMAs cMbICH mokazatens [IJIK, mosicHAT, Ha mpuMepax CIOCOOBI
YMEHBIIICHUS U TIPEIOTBPAIICHIS MX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUTs1 00YYAIOIIUXCS C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbsI: YMEHUE TPUMEHATH 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUN;

JUISL CIIETIBIX U CJIA0OBUAIIMX OOYYArOUIMXCS: YMEHUE UCMOJb30BaTh Pelibe()HO-TOUCUHYIO cUcTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugpossbie
Ne n/m IporpaMmb1 pa Beero KonTpoabubie IIpakTnueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoTsbI pecypes
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aJTKAHBI 2
29 HenpenenbHble yraeBOJOPOIBI: AIKEHBI, 5 1
AJKa/IMEHBI, ATTKUHBI
2.3 ApoMaTu4ecKue yriieBoOA0POIbI 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cnuptsl. @eHon 3
39 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kamye opraHudecKie coeIMHeHUus
4.1 AMMHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no paszneny 3

Paspnen 5. BeicokoMOJIeKY A pHbIE COCIUHEHUSA




5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne n/nn HporpaMMBI pa Beero Konrpoabusie IIpakTuyeckue f)lépgjfosaTe;LHme
padoTshI padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 3
anemenToB 1. . Menaeneena
12 Crtpoenue BeniecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xumMmusi
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
BEIIIECTB
Wroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoabueie — Ipaxrueckue ﬂsyqeﬂnﬂ :)lﬁ[()l;l;OBaTeJILHLIe
padoTshI padoThI pecype
1 [Ipenmert oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopust cTpoeHust OpraHMuecKux
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE 1OJIOKEHUS
[IpencraBnenue o kaaccudukanuu
3 opraHuueckux BemiectB. Homenkiarypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTAB U CTPOCHHE, 1
TOMOJIOTMUECKUH PsifL
5 MeraH u 3TaH — IpocTenIIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTuUieH U NPONWIEH — NpocTeine 1
MIPEICTaBUTENH aJTKEHOB
5 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTB
Ankanuensl. byraauen-1,3 u
9 MeTmnoyraauen-1,3. [Morydaenne 1
CUHTETHUYECKOTO KayuyyKa 1 pE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHHMSI, TOMOJIOTHUECKUN Psi. 1

AneTuieH — NMpocTenIIni
MIPEACTABUTEND AJIKUHOB




Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b YIi€BOJOPOIOB,
NPUHAIISKAIINX K Pa3IHYHBIM KIaccam
[TpupoHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

15 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTII€BOIOPOABD)

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BojoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUIEHIJIMKOIIb
Y TJIMLEPUH
@DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
pUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OMHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
KHUCJIOThI: MypaBbHHAsl U YKCYCHAs

22 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOH KHUCIIOTBI»
CreapnHOBast U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

o4 MpI1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHE




Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KUCJIOT. 'MAPOIIN3 CIIOKHBIX 1
3¢upoB

26 Xupsr: runponus, npuMeHeHue, 1
OMoJIOrNYecKast POJib KUPOB
VYTaeBobl: COCTaB, KiIaccuukanus.

27 Baxneiiime npeacTaBuTeNM: TIIOKO3a, 1
¢bpykTO3a, caxaposa

28 Kpaxmain u nemnosno3a Kak mpupoIHbIe 1
MOJIUMEPBI
KontponbHas pabora 1o pasaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre 1
COCIMHCHUS»

30 AMUHBI: METUJIAMUH U aHUJIHH 1
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHWYECKUE COCAMHEHUS, UX 1
ouosornyeckoe 3HaueHue. [lentuapt

30 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHbBIE OHATHS XUMHUU } 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne

n/n

Tema ypoka

XUMHAYECKUH DJIEMEHT. ATOM.
DJIeKTPOHHAs KOHPUTYPALIHsI aTOMOB

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
MenieneeBa, UX CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumMuueckux asemenToB /.M. MenaeneeBa
B Pa3BUTUU HAYKU

CrpoeHue BelecTBa. XMMHUUYECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BonopoaHas CBA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenpb okucieHus. BemiecTa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

IToHsTHE O TMCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BELLIECTBA B pacTBOPE

KJIaCCI/I(I)I/IKaI_[I/Iﬂ U HOMCHKIJIAaTypa
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I.
I'enernueckas cBs3b HCOPraHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB




Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU NIPU
XUMUYECKUX PEaKLUsIX

10

11

12

13

14

15

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[MTousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peaknu noHHOTO OOMEHA.
['uaponan3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCITUTEIIEHO-BOCCTAaHOBHTEIILHBIC
peakiuu. [lonsatue 06 anekTponaunze
pacIIaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamisl, X MOJ0XKECHUE B
[lepnonnueckoi cucTreMe XuMUYECKUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTpOEHHUs aToMOB. O01I1e
¢du3nyecKkue cBOMCTBa METAJIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUN
psil HANPSKEHUH METaJIOB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJlOMUHAN) U UX COSAUHECHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHNN




18

19

20

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEeIUHEHUI

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Meramib»"

HemeTaminl, UX TOJIOKEHNE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha IpUMEpe
KHCITI0poJ1a, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U
HUX COeOUHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, (hochopa u
HUX COeOUHEHUN

XHUMHUYECKHE CBOMCTBA yIIIepO1a, KPEMHHUS
U UX COeTUHEHUN

25

26

IIprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeTMHEHNN

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mno
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/II\/JI nu
TEPMOXUMHYECKHE PACUETHI

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEMe
"HemeTaysl"»

28

KonTponbhas pabota no remam
«Mertamiel» n «HemeTamisry)

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KUCJIOTHI. HeopFaHI/I‘—IeCKI/Ie u
OpTraHU4YCCKUC OCHOBAHU




AmMoTepHbIe HEOpraHUYECKHe U
OopraHuyeckue coeAnHeHus. [ 'eneTnueckas

30 CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX 1
BEILIECTB
Poib xuMuu B o0OecrieueHHU
31 AKOJIOTUYECKOM, SHEPreTUYECKON 1 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
M€eIUIMHBI
[IpencraBnenus 00 0OMMX HAYYHBIX
32 IPUHLIMIIAX IPOMBIIIEHHOTO MOIY4YE€HHUS 1
Ba)KHEHIIINX BEIECTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XHUMHS U 370pPOBbE YECIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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