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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHEro obuiero oopasoBaHus pazpaboTaHa Ha ocHOBE DeaepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparum», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (emaepaabHOM
oOpa3oBaTenpHOM mporpaMMmbl cpenHero obmero oOpazoBanus (POII COO), mnpencraBieHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpa3zoBaTenbHOM ctannapte COQO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo mpeaMeTa « XUMHUs B
oOpa3oBaTenbHBIX opraHuzanusax Poccuiickoii denepanuu, peaqu3yroLMX OCHOBHBbIE 00pa30BaTENIbHBIE MPOrPAMMBI, U
OCHOBHBIX MNOJOXeHUU «Ctparernu pas3BuTusi BocnuTaHus B Poccuiickoin @epepaummn Ha nepuox no 2025 ropa»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJX00B K pa3zpabOTKe MporpamMmbl O XUMHUHU, K ONPEAETICHUIO 00IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BuUTUsl 00ydaroIUXCsl cpeAcTBaMU ydyeOHoro npeamera «Xumus» ans 10—11 kiaaccoB Ha 06a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxenus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH 1IN, COAEpPKaHUSA, PE3yIbTaTOB OOYyYEHHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHue, OJy4aeMoe BbIITyCKHUKaMH 00111e00pa30BaTeIbHON OpraHu3aluy, IBIsSETCS HEOTheMIIEMOMN
4acThi0 UX 00pa3oBaHHOCTU. OHO CITYKUT 3aBEPILAIOLIMM 3TAllOM peai3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIHMX LIEJIOCTHOM CHUCTEME XMMHYECKOro 0Opa3oBaHMUs. DTH LEHHOCTH KacaloTCs MO3HAHUs
3aKOHOB MPUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHMS M OOLIEH KyJIbTYphl YEJOBEKA, a TAKXKE SKOJIOTMUECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3J0POBBIO M MPUPOJHON cpene. Peannsyercss xumuueckoe oOpa3oBaHHE OOyYarOlIMXCs Ha ypOBHE
cpenHero oOmiero o0pa3oBaHUsl CPEACTBAMU Y4YEOHOro mnpeaMera «XUMUS», COAEpPKAHME W IOCTPOCHHE KOTOPOTO
ONpeseNieHbl B MporpaMMe MO XMMHUHU € y4ETOM CHEHM(PHUKUA HAyKH XMMHM, €€ 3HAueHUs B IMO3HAHWU MPHUPOJABI U B
MaTepuaibHOU )KM3HM OOLIECTBA, a TAKXKE C yUETOM OOLIUX 1EJIeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero ooIiero oopasosanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JI€MEHT CHCTEMbI €CTECTBEHHBIX HAyK MUIpaeT 0cOOYyI0 pojib B COBPEMEHHOM LMBWJIM3ALMHU, B CO3/IaHUU
HOBOMW 0a3bl MaTepuaibHOU KyIbTypbl. OHa BHOCHT CBOH BKJaJa B (JOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOPoe PopMHUpyeTCs
B XMMHUHM Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOI'O COCTABA OKPY>KAIOIIET0 MUPA, OCO3ZHAHUS B3aUMOCBSI3U MEXAY CTPOECHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.



TecHo B3aMMOACHCTBYS € IPYTUMU €CTECTBEHHBIMU HAyKaMH, XUMHUs CTaJIa HEOThEMIIEMON YaCThIO MUPOBOU KYJIBTYPHI,
HEOOXOJMMBIM YCIIOBUEM YCIEIIHOTO TpyJa M JKU3HM KaxaAoro wieHa obmiectBa. CoBpeMeHHass XUMHA KaK Hayka
co3ujarebHasl, Kak HayKa BBICOKMX TEXHOJIOTWI HampaBlieHa Ha pelieHHe T0o0ajIbHBIX MPOOJIEM YyCTOMYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30IMACHOCTH U OXPaHbI 37J0POBbSL.

B coorBercTBUUM € 00IIMMU LENSIMU U NPUHIMIAMH CPEIHEr0 OOIIEro 0Opa30BaHuUsl COAEPKAHUE MpeaAMETa « XUMUSD)
(10-11 xmaccel, 0a30BBIii YPOBCHb W3y4YCHHs) OPHEHTHPOBAHO IPEHMYINECTBEHHO Ha OOMICKYJIBTYPHYIO ITOJATOTOBKY
oOyyJaroumxcsi, HeOOXOAUMYI0 UM JJI BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B >KH3Hb
COLIMYMa, ITPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisioliuMy  IpeaMeTa «XUMUs»  SIBIAIOTCS 0a3oBble Kypchl — «Opranumyeckas xumus» u  «OOmas u
HEOpraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCSA OCHOBBI 0a30BOM HayKH: cucTeMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUH (C BKIIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOM CUCTEMBI 3HAaHUU MPU U3YUEHHUH ITPEAMETa 00E€CIIeUnBAET BOBMOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUM XUMHUH.

CrpykTtypa conepkaHusi KypcoB — «Opranuueckas xumusi» 1 «OOmas 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3yYEHHUIO y4yeOHOro marepuana U oOyCIIOBJIEHA HMCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEAEIEHHBIX TEOPETUUECKHUX YPOBHX. Tak, B Kypce OpraHM4eckoil XMMUH BelllecTBa
paccMaTpUBAIOTC HA YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHMS OPTraHWYECKUMX COECIMHEHWM, a TakKKe Ha YpPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpOoeHUM BelecTB. CBeAeHMsI 00 M3ydaeMbIX B Kypce BEIIECTBaX
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coeluHEeHUI. B Kypce oprannyeckoil Xumuu
MOJIy4aroT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs IEpBOHAYAJIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KJIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[Ton HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XUMUs» 6a30BOro YpOBHS pacCMaTPUBAETCS M3yUYEHHBIH HA YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHMs TEOPETUYECKUI MaTeprail U (PaKTOJIOTUYECKUE CBEICHMSI O BEIIECTBAX U XUMHUUECKON peakiuu. Tak, B
4acTHOCTHU, B Kypce «O01as 1 Heopranuyeckasi XuMus» oOy4daroluMcs MPEA0CTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE



NEPUOJUYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOJ0JOTUYECKUX MO3UIIUMN, TIIy0Ke MOHSATh UCTOPUUYECKOE U3MEHEHHE
(GYHKIHIA 5TOTO 3aKOHA — OT 0000IArOIIEH 10 00BICHSIONICH 1 MPOTHO3UPYIOIEH.

Ennnas cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEAKIUAX, X CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHMs AOnoiHseTcs B Kypcax 10 u 11 kiaccoB ainemeHTaMu
coliepKaHUsl, UMEIOIIMMU KYJbTYPOJOTUYECKUA U MPUKIATHOW XapakTep. OTHU 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO
B3aMMOCBSI3U XUMHHU C IPYTUMU HayKaMU, PACKPBIBAIOT €€ pOJib B TO3HABATEIBHON U MPAKTUYECKON JEATEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMUH,
MIOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh HMH(OpPMAIMI0O W TPUMEHSATh €€ JUIsl TOIMOJHEHUs] 3HaHUM, pelieHUs HHTEIUICKTyalbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1enom copepkaHue ydeOHOro mpeamera «XUMHUs» JaHHOTO YPOBHS
M3YUYEHHS] OPUEHTUPOBAHO Ha (GOpMHUPOBaHUE Y 00YUAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMaHUs (UII0COPCKUX
UJIel, TaKNUX KaK: MaTepUaIbHOE €IMHCTBO HEOPTaHUUECKOTO U OPTaHUYECKOTO MUPa, O0OYCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHMEM, MMO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MyTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPECUUM MEXKITY
HOBBIMH (DAKTaMU U TEOPETUIECKUMU MPEITOCHIIIKAMH, OCO3HAHHUE POJIM XUMHUH B PEIICHUN KOJIOTUUECKHUX MPOOJIeM, a TAaKKe
po0JeM cOepe)eHust FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3aHMS HOBBIX TEXHOJIOTHUH U MaTEpUAJIOB.

B nnane pemnieHus 3amad BOCMUTAHMS, PA3BUTUSI U COIMATU3AIMU OOyYarOMIUXCSl MPUHSTHIE MTPOTPAMMOM M0 XUMHUHU
MOXO/IbI K OIIPEICIICHUIO COJIEPIKAHUSI U TOCTPOEHUS IIpeAMeTa MpelycMaTpruBaroT GOPMUPOBAHNE YHUBEPCATBLHBIX YUEOHBIX
JEUCTBUN, MUMEIONMX 0a30BOE 3HAYCHHE JUISI PA3IMYHBIX BHUJOB JCSATEIBHOCTU: PEIICHHs MpoOJeM, MOMCKa, aHaIu3a |
00paboTkn mMHMOpMAINK, HEOOXOIUMBIX JJIs MPUOOPETEHUS OIbITa MPAKTUYECKON W HCCIEA0BATEIbCKOW NEITEIbHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B npakrtuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl, TaK U Ha YPOBHE CPEHEr0 OOIIEro
oOpa3oBaHUs, MpPU OMNPEACIICHUH COACPKATCIBHOM XapaKTEPUCTUKHU ILeJied M3y4YeHUs TMpeIMeTa HalpaBlICHHEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o0JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMUS, TPAKTUUECKOUN AEATETbHOCTH YEJI0BEKAa U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI.
C MeToIMuYeCKOM TOUKHU 3pEHUs TaKOM MOXO0/I K ONPESICHHUIO MeJIe N3ydeHus MpeMeTa sIBJISETCS BIIOJIHE ONPaBAaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS IVIABHBIMU HEJIAMH MU3Y4YeHHs mpeaMera « Xumus» Ha 6azoBoMm ypoBHe (10 —11 ki)
SABJISIFOTCSL:

e (opMHpOBaHHE CUCTEMbI XMMUUYECKUX 3HAHUM KaK BaYKHEUIIEH COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
B OCHOBE KOTOPOM JIieKaT KIItoueBble MOHATHS, (PyHAAMEHTaIbHbIEC 3aKOHBI U TEOPUU XMMUU, OCBOCHHUE SI3bIKA HAYKH,
YCBOGHUE M TOHUMAHWE CYIIHOCTH JOCTYMHBIX OOOOLIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C
UCTOPUEHN UX Pa3BUTHUA U CTAHOBIICHHUS,

e (QopMupoBaHuE M pPA3BUTHE NPEJCTABICHUNA O HAYYHBIX METOJAx IIO3HAHMS BEIIECTB M XMMHUYECKHX PpEaKIuil,
HEOOXOAMMBIX JIJIsl MPUOOPETEHNS YMEHUI OpPHUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SIBICHUI, MMEIOLIUX
MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKNU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaOJMIOACHHUEM U OOBSCHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBUI 0€30IIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsiny ¢ atuMm, coniepkaresibHas XapakTEpUCTHKA LIeJIeH U 3a/1a4 U3y4YEeHHsI [IPEAMETA B TPOrpamMMe 10 XMMHH yTOYHEHA
U CKOPPEKTHPOBaHAa B COOTBETCTBUM C HOBBIMHU NPHOPUTETAMH B CHUCTEME CpelHero odmero oOpazoBanus. CerogHs B
IpenojaBaHUM XUMHUHM B OOJIbIIEH CTENEeHU OTHAETCS MPEANOYTEHHE MPAKTHUYECKONM KOMIIOHEHTE COJEp KaHUsA OOydeHHs,
OpPUEHTUPOBAHHOW Ha MOJTrOTOBKY BBIITYCKHUKA 00LI€00pa30BaTeIbHON OpraHU3aliy, BJIAJCIOIIEr0o He HaOOpOM 3HaHUM, a
(YHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHMSIMU aKTUBHOTO MOJYYEHHs 3HAHUW W MPUMEHEHUS HUX B
peanbHOM KU3HM JIJISl PEILICHUs MPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3ydeHuu npeameTa « XuMush JOMUHUPYIOIee 3HaUeHHE TPUOOPETa0T TaKue 1eJIn U 33/1a4H, Kak:

ajanranus o0yJyarumxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, (POPMUPOBAHUE UHTEIUIEKTYaIbHO PAa3BUTON
JUYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbBHOMY MPHUHITHIO TPAaMOTHBIX pEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

(dopMHpoBaHrE y 00YUaIOIIMXCS KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIMH ), UMEIOLIUX YHUBEPCAIbHOE 3HAUCHHE
JUTSL Pa3IIMYHBIX BUJIOB JICITEILHOCTHU: PEIIEHUs MPoOJIeM, MOMcKa, aHaau3a u o0paboTku nHpopMauu, HE0OOXOIUMBIX JIJIs
NpUOOpPETEHUs ONbITa ACSITEIbHOCTH, KOTOpask 3aHMMAET BaXKHOE MECTO B TIO3HAHUU XUMUH, a TAKXKe JJIS OLICHKHU C MO3UIHUil
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOTHYIO

cpeay,



pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aroNIMXCs: CIOCOOHOCTH
CaMOCTOSTEIIFHO TPUOOPETaTh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBHH C JKU3HCHHBIMH IMOTPEOHOCTSIMH, HUCIIOIH30BATh
COBpPEMEHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHH I TOMCKA W aHaluW3a Y4eOHOW W HAyYHO-TIOMYJISpHOW HWH(OpMaIuu
XUMHUYECKOTO COJIePKaHUS;

dbopMHpoBaHWEe U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOIO M JIOTMYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbI€ OCOOCHHO HEOOXOJMMbI, B YaCTHOCTH, MPU IUIAHUPOBAHUU U MPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAaHUE y 00yJaronuxcs yOek IEHHOCTH B TYMaHUCTHYECKOW HAITPABICHHOCTH XUMHH, €€ BAKHOUN POJIH B PEIIICHUH
[JI00ANBHBIX TMPOOJEM PaAlMOHAIBHOTO TPHUPOAOINOIH30BAHMS, TMOTOJHEHUS JHEPreTHUYECKUX PECYPCOB U COXpaHEHUS
MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEPEKHOTrO OTHOIIECHUS K MPHUPOAEC M CBOEMY 370POBBIO, a TaKXKE
MPUOOPETEHUS OMBITA UCIIOJIB30BAHUS MTOTYUYEHHBIX 3HAHUW JIJIS1 PUHSATHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM maHe cpeaHero o0Omero oOpa3oBaHMs y4eOHBIM NMpeaMeT «XUMHUsS», W3ydaeMblii Ha 0a30BOM YpOBHE,
SABJISIETCS 00S3aTEIIbHBIM yU€OHBIM MPEIMETOM.

O611ee yncio 4acoB, OTBEEHHBIX JIJISl U3YUYEHUSI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl, COCTaBISET
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Heento).



COIEPXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHM4ecKor XMMHUHN: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYECHHUE B NIOJIyYEHNH HOBBIX BEILIECTB U MATEPHUAJIOB.
Teopusi ctpoeHuss opranudeckux coeauHeHuii A. M. bytnepoBa, e€ ocHoBHbIe monoxeHus. CTpPYKTypHbIE (HOPMYJIBI
OpraHUYECKUX BelleCTB. I oMOIorHs, n3oMepust. XMMHUUECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJAMHAPHBIE U KPATHbBIE
CBSI3U.

[IpencraBienre o0 KIacCU(pUKAlMM OpraHMYECKWX BemiecTB. HoMmeHkiaTypa OpraHM4eckux COEIMHEHUH
(cucremaTuyeckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BEIECTB.

OKCNepUMEHTAIbHBIE METObl M3YUYEHHsS! BEIIECTB M WX MPEBPAIICHUI: O3HAaKOMJIEHHE C OOpa3liaMH OpraHu4eCKuX
BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ] OPraHMYEeCKHX BEUIECTB, HAOJIIOJICHUE M OIUCaHHUE
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYEeCKUX BEIECTB MpPH HAarpeBaHUU (IUIaBJI€HHE, OOYIJIMBaHUE WU
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH 1 3TaH — NPOCTEUINE MPECTABUTENH aAJIKAHOB: (PU3NUECKUE
Y XUMUYECKUE CBOMCTBA (peaklMK 3aMEILEHUS] U TOPEHUs ), HAaXOXKACHHUE B IPUPOJIE, TIOTyUEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUNA pAd. DTUJIEH W MPONWIEH — MPOCTEHIINE MPEACTABUTENH AJIKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (peakuuu TUJIPUPOBAHMS, TaJOT€HUPOBAHMS, THApPATALMU, OKHUCICHHUS W
MOJIMMEPU3AIINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankamuensl: Oytamuen-1,3 u wmetwnOyrtaaues-1,3: cTpoeHHe, BaKHEWIIME XMMHUYECKHE CBOWCTBA (peaKius
nosmMepu3anun). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3HUHBI.



AJIKUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psif. ALIETUIIEH — MPOCTEUIINI IPEICTaBUTEND AJIKMHOB:
COCTaB, CTpPOCHHE, (PM3MUECKHUE U XUMUYECKUE CBOMCTBA (peakluy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THIpATalluU, TOPEHNUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocras, cTpoenue, pu3NUECKUe U XMMUUYECKHUE CBOWCTBA (peakluy raJloreHUpOBaHMsI U HUTPOBAHNUSA),
NOJyYEHUE U MpUMeHeHue. Tonyon. cocmas, cmpoenue, usuyecKue u Xumuyeckue cotucmea (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas CBA3b MEXIy YIJIEBOJOPOJIaMH,
MPUHAAJIEKANTMME K Pa3IUYHbIM KJIACCaM.

[IpupoaHbIe HCTOYHUKHN YTIeBOAOPOI0B. IIpupoanslii ra3 u nomnyTHele HedTaHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco0bl nepepaboTKu HE(TU: MEPEeroHKa, KPEKUHT (TEPMUYECKHM, KaTanuTudecKui), nuponus. [Ipoaykrsl nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIN yroib U NpOayKThl €ro nepepadoTKH.

DKcnepruMeHTAIbHBIE METObI U3YUEHHUS BEIIECTB U MX IPEBPAILEHUN: O3HAKOMJIEHHE C 00pa3liaMH IIACTMACC, KAy4YyKOB
U pe3uHbl, KosuteKun «Hed1b» u «YToab», MOIEeTMpOBAHUE MOJIEKYJT YTJIEBOIOPOJIOB U TAJIOT€HOIIPOU3BOAHBIX, IPOBEACHUE
IIPaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE E€r0 CBOMCTB.

Pacuérnble 3anaum.

Brruucienus mo ypaBHeHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN ).

Kucaopoacoaep:xamue opranudecKkue coeAMHEHUs

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, GU3HUUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMH METAJIJIaMU, TaJIOT€HOBOJIOPOIaMH, TOPEHUE), TPUMEHEHUE. BOIOPOIHbIE CBSA3M MEXKIY MOJIEKYJIaMU CITUPTOB.
JlelicTBHE METaHOJIa U 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHOUPTHL. ITUJICHIJIMKOIL W TJMIEPUH: CTpOeHUEe, (u3nueckue ¢ XUMHYECKHE CBONCTBA
(B3auMoOEHCTBHE CO IICJIOYHBIMU METalJlaMH1, KaueCTBEHHAs PEaKIiis Ha MHOTOATOMHbBIC CIIUPTHI). [leficTBue Ha opraHu3m
yenoBeka. [[pumeHeHune riuueprHa u STUIICHTIIAKOJIS.

deHoJI: CTPOCHHUE MOJIEKYJIbI, GU3HUECKUE M XUMUUYECKHE CBOMCTBa. TokcuuHOCTh denona. [Ipumenenue dhenona.

Anbnerusipl U Kemowusvl. GopManbAeTua, alueTalbIeru: CTpoeHue, (U3NYECKUe U XUMHUYECKHE CBOMCTBA (peakiuu
OKHCJICHHUS] 1 BOCCTAHOBJICHUSI, KAU€CTBEHHBIE PEAKIIMH ), TOJYUYSHUE U IPUMEHEHHUE.



OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBBIE KUCIOThl. MypaBbuHAsi M YKCYCHas KHUCIIOTBI: CTpO€HUE, (U3HUECKHE U
XUMHUYECKHUE CBOMCTBa (CBOICTBa, oOlIMe ISl Kjiacca KUCIOT, peakuus STepuduKaiuu), MOIydeHHEe W TpPHUMEHEHHE.
CreaprHOBas M OJICMHOBAsI KUCIOTHI KaK MPEICTABUTEIH BBICIIUX KapOOHOBBIX KUCIOT. Mblla KaK COJH BBICIINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIIee JIeHCTBHE.

Cnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponu3 crnoxubix 3¢upoB. Xupsl. ['maponus xupos.
IIpumeneHune xupoB. bruosornueckas posb )KUPOB.

VYrieBoabl: cocTaB, Kiaccudukanus yriieBoJoB (MOHO-, TU- U MOJHCcaxapuabl). [ Toko3a — MpoCTeUIIni MOHOCAXapu/L:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (PU3NYCCKUE W XMMHUYCCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,
pUMeHeHue, Onosnornyeckas poib. Porocunte3. OpykTo3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nemironosa kak npupogHbie noauMepsl. CTpoeHre Kpaxmalia U LeJuToa03bl. Ousnyeckue U XUMUYECKUE
CBOMCTBa Kpaxmaina (TUApOJIN3, KAYECTBEHHAsl Peaklus C HOJ0M).

DKCHepUMEHTAIbHBIE METOJbl W3YYEHHMsl BEIIECTB M HX MpPEBpAlICHUU: MPOBEACHUE, HAONIOACHUE W OIUCAaHUE
JE€MOHCTPALIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKLUUU OJHOATOMHBIX CHHPTOB (OKHCIIEHHE 3TaHOJa
okcunom meau(ll)), MHOTOaTOMHBIX CIUPTOB (B3aUMOICCTBUE TiHIieprHa ¢ TuapokcuaoM meau( 1)), anbaerunos (okucieHue
aMMUayHbIM pacTtBopoM okcuaa cepedpa(l) m rugpokcuaom menu(ll), B3aumoaeicTBue kpaxmana ¢ MOAOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pACTBOPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

Brruucienus mo ypaBHEHUIO XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
peaxiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

A3oTcoaeprkanme OpraHu4eckue CoOeIMHEeHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHnyecKue coequHeHuss. Ou3nieckue U XMuMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha
npuMepe riaviuHa). buosornueckoe 3HaueHHEe aMUHOKUCIIOT. [lenTuabl.

benku kak mpupogHbIe BRICOKOMOJICKYJISIPHBIE coenuHeHus. [lepBudHas, BTOpUYHAs W TPETUYHASI CTPYKTypa OEIKOB.
XUMHUYECKHe CBOMCTBA OENTKOB: TUAPOIN3, ACHATYpalisl, KAYECTBEHHbIE PEaKIIUU Ha OENKHU.



DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpAICHUIN: HAOMIOACHUE U OMMCAaHUE JEMOHCTPALIMOHHBIX
OTIBITOB: JICHATYpaIis OCIIKOB NP HarPeBaHUH, IIBETHBIC PEAKINK OCITKOB.

BrbicokoMouieKkyJsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALNK, CPEIHssl MOJeKyysipHas Macca. OCHOBHbIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHS.

DKCIepUMEHTAIbHBIE METOJbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHU: O3HAKOMJIEHHWE ¢ oOpasllaMu TPHUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€M NpH W3YYEHUW OpraHudeckol xumuu B 10 Kiacce OCyIIECTBISETCS Yepe3
WCITOJI30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHN, SBISIOMIUXCS CUCTEMHBIMH IS OTIACITBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC ITOHSATHS: SBJICHHWE, HAy4HBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3,
KJaccuukanys, nepuoIMYHOCTh, HAOTIOJICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKyJa, SJHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIICCTBA, (PU3MYCCKUE BETMYUHBI M CIMHUIIBI UX U3MEPCHHUS.

buonorus: knetka, opraausm, 6nocdepa, 0OMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJOTHYECKHA aKTHBHBIC BEIIECTBA
(6enku, yrieBoObl, KUPHI, HEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIC TOPOIBI, TTOJIE3HBIE UCKOTTAEMbI€, TOTUIUBO, PECYPCHI.

TexHonorus: mUIIEBbIE NPOAYKTHI, OCHOBBI PAIIMOHAILHOTO TUTAHUS, MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE MperapaThl, MaTepHabl U3 HCKYCCTBCHHBIX M CHHTCTHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA



Teopernyeckne 0CHOBbI XUMHH

Xumuyeckuit 35eMeHT. ATom. Aapo atoMa, U30TOMbl. DJIEKTPOHHAS 000J0YKa. JHEPreTUYECKUE YPOBHU, MTOAYPOBHH.
ATtomHBIE opOuTaNH, S-, P-, d- ameMenTbl. OCOOCHHOCTH paclpeaesiCHUs] FICKTPOHOB 0 OPOUTAISIM B aToMax 3JCMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTypaIIHsl aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucrema XumMudecknx snemMeHnToB /. . MenneneeBa. CBsI3b NEPUOIUYECKOTO
3aKkoHa U llepuoanueckon cucremMbl XumMudeckux 3iiemMeHToB 1. . MenzaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX PJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB M0 rpynnaM
Y nepuoaM. 3Ha4YCHHUE IEPUOJNYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemecTBa. XUMHUecKasi CBsi3b. Buabpl XxuMuueckoi CBsi3u (KOBaJIGHTHAs HEMOJSpHAs U IMOJSIpHAs, MOHHAs,
MeTayuimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKON CBsi3W (OOMEHHBIA MU JIOHOPHO-aKIIEMTOPHBIM).
BopopoaHas cBs3b. BaleHTHOCTB. DIEKTPOOTpUIIATENBHOCTh. CTENEeHb OKUCIEHUA. IOHBI: KATUOHBI U AaHUOHBI.

BemecrBa MONEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. [HIIBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTe 0 qucnepcHbIX cuctemax. McTHHHBIE U KOJUIOWIHBIE pacTBOPBI. MaccoBas 10715 BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnueckux coenuHeHuii. HomeHkiarypa HeopraHwueckux BemiecTB. ['eHeTHueckash CBA3b
HEOPraHMYE€CKUX BEIIECTB, MPUHAIJICKAIUX K PA3TUYHBIM KJIaCcCaM.

Xumnueckas peakius. Knaccupukanuss XMMUYECKUX pPEaKIUi B HEOPraHUYECKOM M OpraHMYecKOMl XMMHUU. 3aKOH
COXPaHEHHMs MACCHI BELLECTB, 3aKOH COXPAHEHUsS U IIPEBPALICHUS SHEPTUU [TPU XUMUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3lWyHbIX (akTopoB. OOpaTtuMble peakiu. XHWMHUYECKOE pPaBHOBECHE.
@akTOphI, BIUAIOLIME HA COCTOSIHUE XUMHUUYecKoro pasHosecus. [Ipunnun Jle latense.

DnekTpoiuTuueckas aucconuanus. CuiibHbIe U ciia0ble AIeKTpouThl. Cpena BOJHBIX PAaCTBOPOB BEILECTB: KHCIAs,
HEUTpabHasi, IIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCnepUMEHTAIbHBIE METO bl M3YYCHHS BEIIECTB U UX MPEBpAIICHU: JeMoHCcTpanus Tabnuil «[lepuonnueckas cucrema
xuMuueckux aemeHToB JI. M. MenaeneeBa», nzydeHrue Mojieied KpUCTAUNIMUECKUX PEIIETOK, HAOMIOJEHNE U ONHUCAHUE
JEMOHCTPAIIUOHHBIX U JJA0OpAaTOPHBIX OMNBITOB (pa3lIoKEHHWE TMEPOKCHIa BOJOPOJa B MPHUCYTCTBHU KaTaau3aTopa,



OTIPEJICJICHHE CPEJIbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAILHOTO HHANKATOPA, PEaKIIMi HOHHOTO OOMEHa), TPOBEICHNE
MPaKTUYECKON paboThl «BiusHue pa3muvaHbIX (aKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITUM.

PacuérHble 3anaumn.

PacyéTel 0 ypaBHEHHUSIM XUMUUYECKUX PEAKIIHMI, B TOM YUCIIE TEPMOXUMUUECKHUE PACUETHI, PACUEThI C UCIOJb30BAHUEM
MOHATHSL «MACCOBasl 10JIS BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. [lomoxenne HemeramnoB B llepumoamyeckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. du3nueckue CBOWCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIOB (Ha MpPUMEpPE KHUCIOpOa,
cepsl, pocdopa u yrieposa).

XHWMHUYECKHE CBOMCTBAa BaXKHEHIIIMX HEMETAUIOB (rajJoreHOB, cephl, a30oTa, docdopa, yriepojga U KpeMHHS) U HX
coeIMHEHU (OKCHUI0B, KUCIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisbl. [lonoxenue metamoB B [lepuoanueckoii cucteMme xumuueckux 3seMenToB Jl. . Menneneea. OcoOeHHOCTH
CTPOEHHUS DJJIEKTPOHHBIX 000JI0YeK aToMOB MeTayioB. OOmme Qusnyeckue cpoiicTBa MeTaioB. CruiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUIN PSJT HANIPSYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KAJIUM, KAJIbIIUN, MarHuii, aJlOMUHUNA, ITUHK, XpPOM, KEJe30,
M€Jlb) U UX COCIUHCHUM.

O6mume crocoOb! osydeHust MeTayyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCNEepUMEHTAIbHbIC METO/Ibl M3YUCHHS BEILIECTB M MX MPEBPAIICHUM: U3YyUYCHHE KOJUICKIIMU «MeTajabl U CIIaBbl»,
00pa3iioB HEMETAIIOB, PEIICHUE IKCIIEPUMEHTANILHBIX 3a]1a4, HA0JI0ICHHE U OMTMCAHUE IEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX
OTIBITOB (B3aMMOJICHCTBUE TUJIPOKCHU]IA ATFOMUHUS C PACTBOPAMU KHUCJIOT U IEJ0uYel, KAYECTBEHHBIC PEaKIIMU Ha KaTHOHBI
METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCE€ WM O0BEMY OTHOTO U3
YY4acCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOJUUYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CIU OJTHO U3
BEIIIECTB UMEET MPUMECH.



XuMuA ¥ KU3Hb

Ponp xumMum B 00€CTICUCHHH HKOJOTHYECKOW, IHEPTETUYCCKON W MHIIEBOW O€30MacHOCTH, Pa3BUTHU MEIUIIUHEI.
[ToHsiTHE O HAYYHBIX METOIAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIHM.

[Ipencrapienus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOTYyYCHHS BaXKHEUIIINX BEIICCTB.

UenoBek B MHUpPE BEIIECTB M MaTEpPUAJIOB: BAYKHEHIINME CTPOUTEJbHBIE MaTEpUAIIbl, KOHCTPYKIIMOHHBIE MaTECpUAIIbI,
KpacKH, CTEKJIO, KepaMHuKa, MaTepHaIIbI JUIs 2JICKTPOHUKH, HAHOMATEpHAaIbl, OpraHUUeCKUEe 1 MUHEPAJIbHBIC YI00pEeHHUS.

Xumusi U 370pOBbE YEJIIOBEKA: IMpaBWja HCIOJb30BaHUS JICKAPCTBEHHBIX IMpenapaToB, IpaBuiia 0e30MacHOTO
HCIIOJIb30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHON KU3HHU.

MexnpeaMeTHBIE CBA3U.

Peanm3anust MeXIPEeIMETHBIX CBSI3eH MpH M3YYEHUU OOIel M HeopraHnyeckor Xxumuu B 11 Kiacce ocyImiecTBiseTcs
Yyepes3 UCT0JIb30BAHKE KaK 00X €CTECTBEHHO-HAYYHBIX MOHATH, TaK U TOHATUM, SIBJISTFOIIUXCS CHCTEMHBIMU JIJIS1 OTJEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbId (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KilacCuUKaIusl,
MIepUOANIHOCTh, HAOIOJCHNE, SKCIIEPUMEHT, MOJISTTUPOBaHNE, U3MEPEHHUE, SBJIICHUE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, MU30TOI, PAJUOAKTUBHOCTb, MOJICKYJA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHULIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOocHcTeMma, Omocdepa, MaKpo- M MHUKPOIJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPO/IBI, TOJIE3HBIC HCKOTIAEMbIS, TOTLIMBO, PECYPCHI.

TexHonmorusi: XUMHUYECKas MPOMBIINUICHHOCTh, METAUIYPrus, MPOU3BOJCTBO  CTPOUTEIBHBIX  MaTEpHUaOB,
CEJTLCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTh, (hapMalleBTUYECKAsT TTPOMBIILICHHOCTh, MPOU3BOCTBO
KOCMETHYECKUX MPENaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOT'PAMMEBI 110 XMW HA FA30BOM YPOBHE CPEJJHEI'O
OBILIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCSA TMPOTPaMM CPEIHEro OoOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeIMETHBIM U npeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM uis pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTcTBUU ¢ CUCTEMHO-AESITEIFHOCTHBIM MOAXO0/IOM B CTPYKTYpPE JIMUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpPEIMETa
«XUMHs» Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHHE O0OyYarolMMHCS POCCHUICKOM TpaXJaHCKOM HIECHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIPEIEICHHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH M MCTOPHUECKUX
Tpaguiuii 0a30BOM HAYKHU XUMUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B CBOEH NE€ATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJIOCTHOW CHUCTEME XUMHUYIECKOTO 00pa30BaHUS;

HaJIMYUe TPABOCO3HAHMSI SKOJIOTHUECKON KYJIbTYPhI H CIIOCOOHOCTH CTaBUTH IETTU M CTPOUTD KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHUSA MpeaMeTa «XUMHUS» TOCTUTAIOTCS B €IUHCTBE Y4eOHOM W BOCTIIMTATEIHHOMN
JESITeIbBHOCTY B COOTBETCTBUU C TYMAaHHUCTUYECKHMMH, COLUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U
ujealaMyd POCCHICKOTO TpakJaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOpPMaMHd W MPaBWJIAMU IOBEJIEHUS,
CIIOCOOCTBYIOIIUMHU MPOIIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YyUaIOIIUXCA.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS MpenMeTa «XUMHS» OTpakaloT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U
MPAKTUYECKOHN AEITeIbHOCTH 00yUYaloInXCsl 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIUTAHUSA .



OCO3HaHUs 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

MIPEACTABICHHS O COLIMAIBHBIX HOPMaX M MPABUJIAX MEKINYHOCTHBIX OTHOIIEHHUI B KOJIJIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IPU CO3JAaHUM YYEOHBIX IMPOEKTOB, PEIICHHH YYEOHBIX M
[IO3HABATEJIbHBIX 33/]1a4, BBIIIOJHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMSL, IOTUKY U apTyMEHTHI APYTUX IPU aHAIU3€ Pa3IUYHBIX BUOB
y4eOHOMU JesITeIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEAMIO0 OTE€UECTBEHHON XUMUMU;

YBa)XEHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPUHM U MPAKTUUECKOIO NPUMEHEHUS XMMHH, OCO3HAHUS TOTO, YTO
JOCTUKEHHSI HAyKU €CTh PEe3yJIbTaT JJIMTENIbHBIX HAOIIOAEHNUN, KPOMOTIUBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, IIOCTOSTHHOTO
Tpy/Zla YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTUBOB B MOJYYE€HUH U MTOCJIEAYIOIEM aHAIU3€ NH(POPMALIUU O NEPETOBBIX TOCTUKEHUAX
COBPEMEHHOW OT€UYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSIMU, U NPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHNUE U NOCTYIIKM CBOMX TOBAPUIIEH € IMO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAHHUE MOCIEACTBUN ITUX MOCTYIIKOB,;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 30pOBOro M 0e30macHOro oOpasza >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMIoicHusT TpaBWJl O€30MacHOro OOpalleHHus ¢ BeIlecTBaMU B OBITY, MOBCEIHEBHOW >XM3HU U B TPYAOBOM
NEeSATENbHOCTH;

NOHUMAaHUS LIEHHOCTH MPaBUJI MHIUBUYAJIbHOTO M KOJUIEKTUBHOTO O€30I1aCHOT0 MOBEAEHUS B CUTYALMSIX, YTPOKAIOITIX
310POBBIO U KU3HHU JIKOJIEH;



OCO3HaHMS MOCIEACTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON ACATEIBHOCTH, OOINECTBEHHO IIOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JESITENBHOCTH;

YCTAaHOBKM HA aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIMAIbHOW HANpPaBICHHOCTU (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUCHHIO TPodeccuii pa3inyHOTO POJia, B TOM YKCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX
3HAHUH 110 XMMUU;

YBAKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHJIIMBHIYyaJIbHOM TpaeKTOpuu oOpazoBaHus, OyIymiei mpodeccuu u peannsaiu
COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS dKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE
MIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUsSI HEOOXOJUMOCTH HCIOJB30BAaHUSA JIOCTMKEHMM XMMUU JUIsl PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MIPUPOIOTIONb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHA OKPYXKAIOLIEW NPUPOJHOU Cpene, YMEHHUs IPOTHO3UPOBATH
HEOIaronpusITHbIC YKOJIOTHYECKUE TTOCIEICTBUS MPEATPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIATH UX;

HAJUYUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUSI, YKOJOTHYECKON KYJIbTYpPhl, OMbITA JESITEIHBHOCTH JKOJIOTHYECKOU
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaThHCS MMHU B IIO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJIBHOW TPAKTHUKE,
CIIOCOOHOCTH M YMEHUS aKTHBHO MPOTHUBOCTOSTH UJICOJIOTHH XeMOohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIIECTBEHHOMU
MPaKTUKH;



NOHUMAaHUs celUUKN XUMUU KaK HAyKH, 0CO3HaHUs €€ poyid B GOPMHUPOBAHUU PAIIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
CO3JaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOLEM MUPE KaK O €UHCTBE IPUPOAbI U YETIOBEKA, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUU IPOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOEXKIEHHOCTH B 0COO0M 3HAYUMOCTH XUMUU JJI COBPEMEHHOM [IMBUIIM3AIMU: B €€ TyMaHUCTUYECKON HalpaBJIEHHOCTH
Y B&XXHOW POJIM B CO3/IaHMM HOBOM 0a3bl MaTepuaIbHON KyJIbTYphl, PEIICHUH TJI00ATBHBIX TPOOIEM YCTOMYHUBOTO Pa3BUTHUSA
YeJIOBEUECTBA — CHIPHEBOM, PHEPIreTUUECKOM, MUIIIEBOM U SKOJIOTUYECKON 0€3011aCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTIeYeHUN
YCJIOBHM YCIEUTHOTO TPYAA U SKOJOTUYECKU KOM(POPTHOM KU3HU KaXkA0r0 YieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB MO3HAHUSA, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS /I aHaIM3a U OOBSCHEHUS SIBICHUW OKpYXKAlOLIEro Mupa u
MPOUCXOSIINUX B HEM U3MEHEHHH, yMEHUS JieJlaTh 000OCHOBAHHBIC 3aKJIFOUEHHSI HA OCHOBE HAyUYHBIX (DaKTOB U UMEIOIIUXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIOJb30BaTh XMMHUYECKHE 3HAHUA ISl PELICHUs MPOOJEeM B peajbHBIX KU3HEHHBIX
CUTYyaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHHUIO M CaMOOOPAa30BaHUIO, K AKTHBHOMY TOJYYEHHIO HOBBIX
3HAHUU 110 XMMUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMuHbIX cpepax npodheccuoHanbHOU NeITeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe PE3ybTaTbl OCBOCHHUSI YU4E€OHOro mpeaMera «XuMHus» Ha YPOBHE CPEeIHEro oOuiero oOpa3oBaHHUs
BKJIFOYAIOT:

3HaUYKUMBbIE 17151 GOPMHUPOBAHUS MUPOBO33PEHUS O0YHAIOIINXCS MEXIUCITUTUTMHAPHBIE (MEXKITPEAMETHBIE) OOIIIeHAYYHbIE
MOHSTHS, OTPAKAIOLIUE IEJIOCTHOCTh HAay4YHOM KapTHHBI MHUpa W Cleuu(UKy METOJOB IO3HaHUS, HCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHHE, MPOLECC, CUCTEMa, HAyYHbIM (akT, NPUHLHUII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIE0BAHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);



yHUBEpCAJIbHBIC y4eOHBIC JeHCTBHUS (MO3HABATE/IbHBIC, KOMMYHHUKATHBHBIE, PETYJISATHUBHBIC), OO0ECIICUUBAIOIINE
dbopmupoBanre PyHKITMOHATEHON TPAMOTHOCTH U COITUATTPHON KOMITETCHIIMHA 00YYaIOIuXCs;

CIIOCOOHOCTh OOYYAIOIIUMXCS MCIOJb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MTO3HABATEILHON M COIIMAIBHOM IIPaKTUKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIbHBIMM  YYCOHBIMH  MO3HABATEIHHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU JICCTBUSIMU.

OBJageHue yHUBEPCAJIbLHBIMYU YU€OHBIMY MO3HABATEIbHBIMU € CTBUAMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSTEIIbHO (DOPMYIIUPOBATh U aKTyaJM3UPOBATh MIPOOJIEeMY, BCECTOPOHHE €€ paccMaTpHUBATh;

ONpEeNeATh LEJIH JEITEIbHOCTH, 3a7aBas mapaMeTpbl UM KPUTEPUM HX JOCTHUKEHHS, COOTHOCUTH PE3YJIbTaThl
TESITEILHOCTH C TIOCTABIICHHBIMU HICIISMH,

HCIIOJB30BaTh NP OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIISATH XapaKTEPHbIC MPU3HAKY MOHATHI 1
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS JJ1s1 OOBACHEHUS OTACIBHBIX (DAKTOB U SIBJICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIaCCU(UKAITUN BEIIECTB U XMMHUUYECKUX PEaKITH;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXY N3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJCHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKIFOUCHUS,

IPUMEHSTH B IIPOIECCe IMO3HAHUS, UCIIOIb3YEeMbIe B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MPEe0OpPa30BHIBATH
MOJIEIbHBIC TTPEJICTABIICHHUS — XUMUUECKUI 3HAK (CHMBOJI) 2JIEMEHTa, XUMHYecKas (hopMyIia, ypaBHEHHE XUMHUYECKON peaKIuu
— IIpH pelIeHUH yYeOHBIX IMO3HABATEIBHBIX M MPAKTHYSCKUX 3a/1a4, IPUMEHITh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMH METO/0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

dbopMyIMpOBaTH 1IN U 334X UCCIIEIOBAHUS, UCIIOIH30BATh TTOCTABICHHBIE M CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIC
BOINPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBHI i1 (DOPMUPOBAHUS TUIMOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUIA;



BJIa/ICTh HABBIKAMU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U TPOBEACHUS YYEHUUECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
yMeHHs HabII0aTh 32 XOJI0M MpOIlecca, CaMOCTOSATENBHO MPOrHO3UPOBATh €r0 Pe3yabTaT, PopMyIupoBaTh 00001IEHUS U
BBIBOJIbI OTHOCHTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB HMCCIEIOBAHUSA, COCTABIATH OOOCHOBAaHHBIM OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh OMBIT YYECHUYECKOW HCCIeAOBATEIbCKOM M TMPOEKTHOW JEATEeIbHOCTH, MPOSBIATH CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELICHMS NPAKTUYECKUX 3a7ad, NMPUMEHEHUIO Pa3JINYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ unopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOUYHUKAX HH(POpMaUH (HAYYHO-TIOMYJIsIpHAs TUTEpaTypa XMMHUUECKOTO COJIEpPKaHus,
CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), aHANM3UpPOBaTh MH(OPMALMIO PA3TUYHBIX BHJIOB U (POPM IpeACTaBICHMUS,
KPUTUYECKH OLIEHUBATDH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

dbopMyJIUpPOBATH 3alPOCHl U MPUMEHSTH PA3IMUYHbIE METO/ABI MPU MOUCKE U OTOOpEe MH(pOpMAIUU, HEOOXOAUMOU st
BBINIOJIHEHHSI YUEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMA M Pa3IMYHBIX IOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TMpeAcTaBieHuss HHPopMauuu (cxembl, Trpaduku, AuarpaMMsl,
Ta0IUILIbI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAy4YHbIM $3bIK B KadyecTBE CpPEACTBAa IMpU padboTe ¢ XUMHUYeCKOW uHpopManueil: MNPUMEHSTH
MeXIpeaMeTHbIC (hU3nUecKue U MaTeMaTHUeCKUe) 3HAKU U CUMBOJIBI, (POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMM:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ Juajora W/ WM JTUCKYCCHUHU, BBICKA3bIBaTh WJIEH,
(bopMyIHpOBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYIIATh C PE3EHTALMEN PE3YIbTATOB IO3HABATEIBHOMN IEATEIbHOCTH, OJYYEHHBIX CAMOCTOSITEIBHO MJIK COBMECTHO
CO CBEPCTHUKAMM IPU BBINOJIHEHUH XWMHUYECKOIO HKCIEPUMEHTA, MPAKTHUYECKOW padOThl MO HMCCIEIOBAHHMIO CBOWCTB



U3y4aeMbIX BEIIECTB, peajlu3alldd YydyeOHOTro MpoekTa U (QOpMYyJIHMpOBaTH BBIBOJABI IO pe3yJibTaTaM MPOBEIEHHBIX
MCCIIETIOBAaHMM IMyTEM COTTIACOBAHMS MTO3UIIMHN B X0/1€ 00CYXKIeHUS U OOMEHAa MHEHUSMHU.

OBJiaieHNEe YHHUBEPCAJILHBIMU PEryJISITUBHBIMU JeCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOIO MO3HABATEIIbHYIO JIEATEIIbHOCTD, ONpEAesss e€ el U 3aJauH,
KOHTPOJUPOBATH U 110 MEPE HEOOXOJUMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil alrOPUTM ACHCTBUN MPYU BHIMOJIHEHUU YUEOHbBIX
Y UCCJIEI0BATENbCKUX 3a/1a4, BHIOMpaTh Hanboiee 3pheKTUBHBIN CIOCO0 UX PEIICHUs] C YYETOM MOTYyUYEHUS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIUAIX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHndeckas XuMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUN 0 XMMHYECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHH
B TMO3HAHUU SBJICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHATILHOW TPaMOTHOCTH,
HEOOXOJIMMOU JIsl PEIICHUsS] MPAKTUYECKUX 3a7ad4 U HKOJOTUUECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOUYAET: OCHOBOIOJIATAIOUIME MOHATUS (XUMUYECKUM 3JIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aToMa, MOJIEKYJa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEITILHOCTh, XUMUYECKAs CBSI3b, CTPYKTYpHAS
dbopmyna (pa3BépHyTast U COKpaIiEHHas), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (DYHKITMOHAIbHAS
rpynmna, pajavkall, U30MepHUs, U30MEPbI, TOMOJIOTUUYECKUIN psii, TOMOJOTH, YIJIEBOAOPOJIbI, KUCIOPOA U a30TCOAEpKaIUe
COCIMHEHHUs, MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHMS Opranndeckux BemectB A. M. byTinepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHIA
A3bIK XMMHWH;, MUPOBO33PCHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX



SABJICHUM, (HAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX, COCTAaBe, MOJYYECHUH U OE30MacHOM HCIOJIb30BAHUU BaKHEHIIMX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON JIEATETLHOCTH YETIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBISABJISATh XapakTEpHbIC TPU3HAKA TIOHSATHH, YCTaHABIMBATh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OMKUCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHU OPraHUYeCKUX COeTMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOW) POPMYJI OPraHMUYECKUX BEUIECTB U YPABHEHUM XUMHUECKUX PEAKIUHN, U3TOTaBIMBATh MOJIEIH
MOJIEKYJI OPTaHUIECKUX BEIIECTB IS WIUTFOCTPAITMH MX XUMHUYIECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMECHHI yCTaHABIMBATH MPUHAIC)KHOCTh M3YUCHHBIX OPTAHWMUYECKHX BEIIECTB IO UX COCTaBy U
CTPOCHHUIO K ONpeNeIEHHOMY KJAacCy/TpyIine COeAMHEHUH (YIJIeBOIOPOJbI, KUCIOPOI U a30TCOAECpKAlIUe COCIMHECHHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS ), 1aBaTh UM Ha3BaHUs 1o cucreMarnueckoit Homenkinarype (IlUPAC), a Takke mpuBOIUTH
TPUBHAILHBIC HA3BAaHUS OTACIBHBIX OPTaHWYCCKUX BEIICCTB (ITHIJICH, MPOMWJICH, aleTHJICH, ITHJICHTJIMKOJb, TIIHICPHUH,
denon, popmanbaeru, areTaabAeTu, MypaBbHHASI KICIIOTA, YKCYCHAsA KHCIIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPENEISATh BHUAbl XUMHUYECKON CBS3UM B OPraHUYECKHX COCAMHEHUSX (OJUHApHBIC U
KpaTHbIE);

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSThH TOJIOKCHHUS TCOPUU CTPOSHHUS OpraHnyeckux BemiecTB A. M. ByTiepoBa ms
00BSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;, 3aKOH COXPAaHEHUS MACChI BEIICCTR;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
MPEACTaBUTENCH PAa3IMYHBIX KJIACCOB OPraHWYECKUX BeIIecTB (METaH, 9TaH, STWIEH, MPONWICH, alleTWIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHO, STaHOJI, ATHUJICHIJIMKOJb, TJIUIEPUH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHAas
KHUCIIOTHI, TIIOKO3a, Kpaxmall, [eJUTI0NI03a, AMHHOYKCYCHAsl KUCIIOTa), WIUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIAY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIIUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh UCTOUYHUKH YTIEBOJAOPOIHOTO CHIphs (He(Th, MPUPOHBIN a3, Yrojb),
CIOCOOBI X TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKU;



c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHUS MO XMMHYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIECTBA WU MPOAYKTa PEAKITUHU TI0 U3BECTHBIM Macce, 00hEMY, KOJMYECTBY OJJHOTO M3 MCXOJIHBIX BEIIECTB WU
MIPOJIyKTOB PEAKLIUN );

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJETh CUCTEMON 3HaHUM 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMSI, UCIOJIb3yEMbIX B
XUMUU TPU U3YYEHUHM BEIIECTB M XMMHUYECKUX SIBICHHH (HAOIIOJeHNEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJCIUPOBAHUE),
MCIIOJIb30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS JJIsI IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEIIIECTBAMH M UX IPUMCHCHHUEM;

c(hOPMHPOBAHHOCTh yYMEHHH COOMIOAaTh TpPaBWIA IIOJB30BAHUSA XUMHUYCCKONM TOCYyAod W J1abopaToOpHBIM
o0opyoBaHUEM, a TaKXke IMpaBuia OOpalieHusi C BEHIECTBAMU B COOTBETCTBHU C HMHCTPYKUMUSMH TIO BBIOJHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKHHA SKCICPUMEHT (IIPEBPAIICHHUS OPTaHMYECKUX
BCIIIECTB MPU HArPEeBaHUM, IMOJYUYCHHE STHUJICHA W M3yYCHHUE €r0 CBOMCTB, KAUYCCTBEHHBIC PEAKIIMH OPTaHUYECKUX BEICCTB,
JeHATypaIys OeIKOB IIPH HArpEBaHUH, IBETHBIE PEAKITUU OCITIKOB) B COOTBETCTBHH C MPABWJIAMU TEXHUKH O€30MaCHOCTH TIPH
oOpaIieHn ¢ BEIIECTBAMU U JIA0OPATOPHBIM O00OPYIOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMUUECKOTO SKCIEPUMEHTA B
(dbopme 3anucu ypaBHEHH COOTBETCTBYIONIUX PEAKINI U POPMYIMPOBATH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJM3MPOBATH XHUMHYECKYI0 HWH(POPMAIHIO, IMOJyd4aeMyl W3 pPa3HbBIX
MCTOYHHUKOB (CpeaCcTBa MaccoBOi MHGopmanu, MHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIAaTh MPaBHJIa DKOJOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOM
JESITETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOTHOM Cpeibl, 0CO3HABATH OMTACHOCTH BO3/ICUCTBUS
Ha KUBbIC OPTAaHU3MBbI OINPECIEHHBIX OPTAaHMYECKUX BEIIECTB, MOHMMAas cMbIci mokazarens [1JIK, moscHsaTs Ha mpuMmepax
CIOCOOBI YMEHBIIICHUS 1 TIPEIOTBPAICHUS UX BPEIHOTO BO3ICHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUTSI 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMHI BO3MOKHOCTSIMH 3/IOPOBbSI: YMEHHE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/aX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUN;

JUTSL CJIETIBIX U CIA0OBHISIINX OOYyYaIONUXCs: YMEHUE HCIIOJIB30BaTh pelbe(HO-TOUCUHYIO cucTeMy 0003HaueHuii JI.
Bpaitns nis 3anucu xuMudeckux Gopmyil.



11 KITACC

[IpenmeTHBIE pe3ysibTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MIPEICTABICHUN: O XMMUUYECKOI COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIK XUMUHU
B [O3HAHUU SIBJICHUI NPUPOJbl, B (OPMUPOBAHNN MBIIUIEHUS U KyJbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOAMMOW I PEIICHHs] MPAKTUYECKHX 3aJad U 3KOJIOIMYECKM OOOCHOBAHHOI'O OTHOLUEHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CpEJIE;

BJa/ICHUE CHCTEMOM XMMMYECKUX 3HAHUU, KOTOpas BKJIKOYAET: OCHOBOINOJArarolUe MOHATHUS (XUMUYECKUHN 3JIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWTAIM AaTOMOB, WOH, MOJICKYJid, MOIb, MOJISIPHBIA OOBEM, BAJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKasd CBsI3b (KOBaJE€HTHAsA, MOHHAs, METAINIMYECKasi, BOAOPOIHAS),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUuid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JUCCOLIMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANIEKTPOIMTUUECKON UCCOLMALU, Tepuoaudeckuil 3akon J[. V1. MenneneeBa, 3aKOH COXpaHEHUS! MAacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHM SI3bIK XMUMUH,
MHPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XWUMHUYECKHX SIBJICHUMH,
(aKTOJOrMYECKHUEe CBEICHHSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U 0€30M1aCHOM MCIIOJIb30BAaHUHU BAKHEUIIUX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,

cOPMUPOBAHHOCTh YMEHUN BBISBIATh XapaKTepHble MPU3HAKU TOHATUM, YCTaHaBIMBaTh MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHUS ITPH ONMCAHUHA HEOPTaHWUYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUI MCHOJIb30BATh XMMUUECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUSI (POPMYIT BEUIECTB U YPAaBHEHU
XUMHUYECKUX peakiui, cuctematuyeckyto HomeHknatypy (IUPAC) u tpuBHanbHble Ha3BaHUS OTIAEIbHBIX HEOPTaHUYECKUX
BeIECTB (yrapHblii ra3, yrieKMCIIbli ra3, aMMHaK, raéHas U3BeCTh, HEral€Has H3BeCTh, TUTHEBASI COAA, IMPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUM ONPEENITh BaJICHTHOCTh M CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B COCAMHEHUSAX
Pa3IMYHOrO0 COCTaBa, BUJ XMMHUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJIMYECKas, BOJAOPOJHASA) B COCAUHEHUSX, TUIl
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAsA, MOJIEKYJISipHAsi, MOHHAS, METAJJTMYECKasi ), XapaKTep Cpe/bl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COEAMHEHUM;



c(hOpPMHUPOBAHHOCTh YMEHHH YyCTaHaBJIWMBAaTh NPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K
onpenenéHHOMY KJIacCy/Tpymnie COeAUHEHUH (MPOCThIC BEIIECTBA — METAJLIBI U HEMETAJUTbI, OKCHJIBI, OCHOBAHUS, KHCIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, O0BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB XUMHYECKHUX AJIEMEHTOB 1—4 mepruoaoB
[Teproaudeckoii cucTeMbl XUMUYecKuX ayeMeHToB J[. . MeHzeneeBa, MCHOJB3ys IMOHATHS «S-, P-, 0-3JCKTpOHHBIC
OpOUTANIN», «IHEPTETUUYECKUE YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX
COCIMHECHUH 10 mepruoiaM U rpynnam llepruoanueckon cucteMbl xumudeckux sneMeHToB 1. Y. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE FTEHETUUECKOM CBA3H MEK]1y HEOPTaHUYECKUMHU BEIIECTBAMU C IIOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIUU MO PA3IUYHBIM MpU3HAKAM (YUCITY U COCTaBy
pearupyrommx BeIecTB, TCIIOBOMY 3P (HEKTy peaKiuu, U3MEHEHHIO CTEIICHEH OKUCIICHHS SJIEMEHTOB, 00paTUMOCTH PEaKIIUH,
YYaCTHIO KaTalu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEAKIIUNA PA3JIMUHBIX TUIOB, MOJHbBIE U COKpAIEHHBIE YPaBHEHUS
peakiuii FOHHOTO 0OMEHa, YYUThIBasK YCIOBUS, TPU KOTOPHIX ATH PEAKIIMHU UAYT O KOHIIA;

c(hOpPMHUPOBAHHOCTh YMCHUW MPOBOJIUTH PEAKIMH, IMOJATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB  Pa3JIMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKpPbhIBaTh CYIIHOCTh OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCa ITUX PeaKInid;

c(hOPMHUPOBAHHOCTh YMEHHUI OOBACHSTH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON pEakmuu OT Pa3IuvHbIX (PAKTOPOB;
XapakTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHeEITHero Bo3aehcTBus (nmpuniumn Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMHUUYECKHE MPOIIECCHI, JICXKAIIHNE B OCHOBE MPOMBITINIEHHOTO IOy YeHUS
CEpHOMU KHUCJIOTHI, aMMHaKa, a Takke cPOPMUPOBAHHOCTH MPEICTABICHNN 00 OOMNX HAYYHBIX MPHUHIIMIIAX U KOJIOTHYECKIX
mpo0IeMax XUMHUYECKOTO MTPOU3BOICTBRA,;

c(OPMHUPOBAHHOCTh YMEHHM MPOBOAWTH BBIUMCICHHS C WCIOIH30BAHUEM TIIOHSATHS «MaccoBasl JOJSl BEIIeCTBa B
pacTBope», 00BEMHBIX OTHOIIEHUH Tra30B MPHU XUMHYECKUX PEaKIIMIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOrO d(deKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCTh yYMEHHH COOMIOAaTh TpPaBWIA IIOJB30BAHUSA XUMHUYCCKONM TOCYyAod W J1abopaToOpHBIM
o0opy0oBaHUEM, a TaKXke IMpaBuia OOpaleHUsi C BEHIECTBAMU B COOTBETCTBHU C HMHCTPYKIMSIMH TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBITIOJHATh XUMUYECKHH SKCTIEPUMEHT (Pa3iIoKeHHE MEPOKCHIa BOAOPOIa
B MMPUCYTCTBUHU KaTaJIM3aTOpa, OMPEEICHUE CPEIb PACTBOPOB BEIIESCTB C TIOMOIILI0 YHUBEPCATHLHOTO HHINKATOPA, BIHSHIC
pasTUYIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIny, peaKIMi HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyiabdar-,
KapOoOHAaT- U XJOPUA-aHHOHBI, HAa KAaTHOH aMMOHHS, PEIIEHHWE HKCIEPUMEHTAIbHBIX 3aJad 1Mo Temam «Metamis»y u
«HemeTamne») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MACHOCTH TMpH OOpaIIeHUH C BEIIECTBAMU U JAOOPATOPHBIM
o0opyIoBaHUEM, MPEACTABIATh PE3YIbTAThl XMMHUYECKOTO SKCIICPUMEHTa B ()OpME 3alHMCH yPaBHEHUH COOTBETCTBYIOITUX
peakuii 1 GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYI0 HWH(GOPMAIIMIO, MOJydYaeMyl0 W3 Pa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHUKauu, UHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPaBUJIA DKOJOTHUECKH IE€J€CO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JEATETBLHOCTH B ICIISIX COXPAHECHHS CBOETO 3JIOPOBBS  OKPYIKAIOIIEH IPUPOTHON CPE/Ibl, 0CO3HABATH OMMACHOCTH BO3ACHCTBUS
Ha JKUBBIC OpPraHU3MBI ONPEICIEHHBIX BEIISCTB, MOHMMAas cMbICH mokazatens [IJIK, moscHAT, Ha mpuMepax CIOCOOBI
YMEHBIIEHUS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUTSI 00YUAIOIINXCS C OTPAHUYEHHBIMHI BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHUE TPUMEHSTH 3HaHUSI 00 OCHOBHBIX JIOCTYTTHBIX
METO/axX MMO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHU;



JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYalOlUXCs: YMEHUE HCIOJIb30BaTh pelbeHO-TOUCUHYIO cCUCTeMy 0003HaueHui JI.
bpatins s 3anmucu XumMudeckux (Gopmy.
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

HPOI'PAMMBI
10 KJTACC

Kon
NMpoBEpPsSIEMOro
pe3yJjbTara

1

11

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl CPeIHEro
0011ero oopa3oBaHus

TeOpeTI/I‘{eCKI/Ie OCHOBBHI OpFaHHqCCKOﬁ XUMHNHN

CdopMUpOBaHHOCTb MPEJCTABICHUNH O XUMUYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POJIHU
XMWY B TIO3HAHUH SIBJICHUN TPUPOABI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI JIMYHOCTH, €€ (HyHKIIMOHATBLHON
IrPaMOTHOCTH, HEOOXOJUMOM JJIsi PEHICHUs] MPAKTUYECKHX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3[I0POBBIO U IPUPOTHOM cpeie

1.2

Brnanenne cucremMoif XMMMYECKMX 3HAHUH, KOTOpas BKJIIOYAeT: OCHOBOINOJArarollue MOHATUS (MOJeKyna,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIHOCTD, CTENIEHb OKUCIICHUSI, XUMUUYECKas CBSA3b, MOJIb, MOJIIPHASI MAacCa, MOJISIPHBII
00BEM, yIIepoAHbI CKeleT, (YHKIUOHAJIbHas TpyIa, paguKan, HU30Mepus, HU30Mepbl, TOMOJIOTUYECKUN pH,
TOMOJIOTH, YTJEBOJOPOABI, KUCIOPOJA- M a30TCOJAEPIKALIUE COCAUHEHMs, OMOJIOTMYECKHM AaKTUBHBIE BEIECTBa
(YyraeBosl, )KUpPBI, OEIKH), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNUS); TEOPUU U
3aKOHBI (TEOpHUs XHMMHMYECKOrO CTpoeHus opranmdeckux BemectB A.M. bytiepoBa), 3akOHOMEpPHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, (DAKTOJIOTMUECKHE CBEACHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHMM U Oe301acHOM
UCIIOJIb30BAaHUU BaXHEHIINX HEOPraHWYEeCKHMX W OPraHMYeCKHUX BEHIECTB B OBITY U MPAKTUUYECKON NeATeIbHOCTH

YCJIOBCKA

13

CCbOpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapaKTCPHBIC IIPU3HAKU HOHHTI/II\/'I, YCTaHaBJIMBAaTb HX B3aWMOCBA3b,
HCIIOJIb30BATh COOTBCTCTBYIOIIHUEC IIOHATUA IMpPU ONHUCAHHUH COCTaBa, CTPOCHUSA U npeBpameHI/Iﬁ OpTaHUYCCKUX

COEeIMHEHUN




14

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY JJISi COCTAaBJICHUS MOJIEKYJSIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POPMyYT OPraHUYECKUX BEIIECTB M YPABHCHUN XUMHUYECKHUX PEaAKIIUi,
M3TOTABJIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB I WUIFOCTPALMHU UX XUMHYECKOIO U ITPOCTPAHCTBEHHOTO

CTPOCHUA

1.5

CdopMupoBaHHOCTH YMEHHI yCTaHABIMBATH MPUHAAIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTaBy U
CTPOCHHUIO K ONpeNeN€HHOMY Kiaccy (Tpymie) coeauHEHHH (yriaeBOJOpPOAbI, KUCIOPOJ M a30TCOJEpKallue

COCIMHCHUS, BBICOKOMOJICKYJIAPHBIC COGI{I/IHGHI/IH), JaBaTb MM Ha3BaHUA II0 CHCTEMaTHUYCCKOI HOMCHKIJIATyp€

(IUPAC)

1.5

ChopMUpPOBaHHOCTh YMEHUS OINPEACIATh BHJIIBI XHMHUYECKON CBSI3U B OPTaHMYECKHX COCIMHCHUSAX (OIWHAPHBIC U

KpaTHbIE)

1.6

ChopMupoBaHHOCTH YMEHUS TPUMEHSTH: MOJIOKEHHUS TEOPUHU CTPOCHHS Oprannyeckux Bemects A.M. Bytneposa s

00BACHEHHS 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUS; 3dKOH COXpPaHCHHA MAaCChI BCIICCTB

VYrnesopopoasl. Kucnoponacoaepxkaiiue M a3zoTcoepikalliie OpraHMYecKHe COeIMHEHHs. BbhICOKOMOJeKyspHbIE

COCOAUMHCHUA

2.1

2.2

C(l)OpMI/IpOBaHHOCTI) YMeHl/If/'I IMPUBOJAUTE TPUBUAJIBHBIC HAa3BaHWA OTACIBHBIX OPraHUYCCKHUX BCHICCTB (BTI/IHGH,
MMPONWJICH, AalCTHIICH, 3THJICHIJIMKOJIb, TJIULCPHH, (I)CHOJ'I, (I)OpMaJ'IBI[eFI/II[, afeTaJIbAeruJi, MypaBbuHass KHUCJIOTa,

YKCYCHasA KHUCJIOTA, OJICMHOBAs KUCJIOTA, CTCApUHOBAs KUCJIOTA, I''TFOKO34, (bpyKT03a, Kpaxmall, [IeJUII0JI034, FJII/ILII/IH)

CdopMUpoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNYECKUE U XUMUYECKHE CBONCTBA TUIMHMYHBIX
HpeI[CTaBI/ITeJIeﬁ PA3JIMYHBIX KJIACCOB OPTraHNYCCKHX BCIICCTB (MeTaH, OTaH, STUJICH, TPOMUJICH, aI€CTUJICH, 6YTaI[I/IeH-
1,3, metrniOyTaauen-1,3, 6€H3051, METaHOJ, TAHOJI, ATHJICHTIIUKOJb, TIIHIEPUH, (DEHOI, alleTaabAeTH ], MypaBbHHAS U

YKCYCHasA KHUCJIOTEHI, I'TTFOKO34a, KpaxMaJl, HCJIIK0JI03a, aMUHOYKCYCHas KI/ICJ'IOTa)

2.3

CCI)OpMI/IpOBaHHOCTI) YMCHUA MWIUIIOCTPUPOBATE TI'CHCTUYCCKYIO CBA3b MCXKIAY THUIIMYHBIMU MNPEACTABUTCIIAMU
Pa3JIMYHBIX KJIACCOB OpPTraHUYCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYHOIIUX XHMHUYCCKHUX peaKuHﬁ C

UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT




2.4

CdopMUpoBaHHOCTb YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YTIIEBOJOPOIHOTO ChIpbs (HEPTH, IPUPOAHBIH ra3, yroib),

CHOCOOBI UX NEPepadOTKU U MPAKTHUECKOE TPUMEHEHHE TIPOYKTOB IIepepadoTKu

XUMHS U KU3Hb. PacuyéThl

3.1

3.2

CdopMUpOBaHHOCTH YMEHHH BIIAJCTh CHCTEMOW 3HAHUI 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHUS, UCTIOIB3YEMBIX
B XMMUU TIPY U3yUYEHUU BEIIECTB U XUMUYECKUX SBIICHUH (HAOII0IeHNE, U3MEPEHHE, SKCTICPUMEHT, MOJICTTUPOBAHUE),
HCIIOJIb30BaTh CHUCTEMHbIE XMMHMUYECKHE 3HAHUS JUIsl MPUHATUSA PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEILIECTBAMM U UX IPUMEHEHUEM

CdopmMupoBaHHOCTh yMEHMI CcOOMIOATh IMpaBWiIa TMOJIB30BAHUSA XHMHUYECKOM mocynoil u 1abopaTopHBIM
000pyI0BaHHEM, a TaKXKe IMpaBuUiia OOpaIEHUs C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBITOJHEHUIO

71a00pPaTOPHBIX XUMUUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHHI TUITAHUPOBATH W BBIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IPEBPAILCHUS] OPTaHUYECKIX
BEILECTB P HArpEBAHMM, ITOJIYYEHUE ITWICHA U HW3YyYEHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIUH OPraHHYECKHUX
BEILIECTB, J€HATypalus OEJIKOB MPH HarpeBaHUM, IIBETHBIE peaKkIMM OENKOB) B COOTBETCTBUHU C MPaBUIIAMH TEXHUKHU
0e30macHOCTH NpHU OOpallleHWH C BellecTBaMU M Ja0OpaTOpPHBIM 00OpYyIOBaHHMEM; MPEACTaBIATh PE3yIbTaThl
XUMHYECKOI0 IKCIIEPUMEHTA B pOpMe 3aIUCH YPABHEHUI COOTBETCTBYIOIIMX pPeaKIMi U (OpMYJINPOBATH BBIBOJIbI HA

OCHOBE ITHX PE€3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUHN MPOBOJUTH BBIUMCIEHHS MO XMMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BELIECTBA WJIM MPOJYKTa peaklMu MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX

BCIIECTB HUJIK TPOAYKTOB peaKI_[I/II/I)

3.5

3.6

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYIO MH(OpPMAIHIO, MOIy4aeMyl0 U3 pPa3HbIX
UCTOYHHUKOB (CpeJICTBa MAacCOBOM nH(popManuu, cetb IHTepHET U apyTue)
ChopMupoBaHHOCTh YMEHUH COOIOAATE MpaBHJIa SKOJIOTMUYECKH 1€J1IeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM

ACATCIIBHOCTH B ICJIAX COXPAHCHUA CBOCTO 3JOPOBbA U 01<py>1<arome171 l'[pPIpO,Z[HOﬁ CpCabl, OCO3HaBaTh OIIACHOCTH

BOS)I@IZCTBI/I?I Ha XHMBBIC OpPraHHU3MbI OHpe)IeJ'IéHHBIX OpraHU4Y€CKUX BCIICCTB, IMOHHMMASA CMBICI IOKa3aTCIsd HHK




(mpeaenbHO TOMYCTUMOW KOHIICHTPAIMH), MOSCHATh Ha MPUMEpax CrocoObl YMEHBIICHUS U MPEAOTBpAILlEHUs HX

BpPCAHOI'O BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mMpeMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI 00pPa30BaTeJIbLHOI MPOrPaMMBbI CPeIHEro 00IIero
o0pa3oBaHus

1

11

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

Brnanenue cucreMoii XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJATAIONINE MOHITHUSA (XUMHUYECKUI 3IIEMEHT,
aToM, O3JIEKTPOHHas O00OJI0YKa aroma, S-, p-, O-3JIeKTPOHHBIE OPOMTAIM aTOMOB, HOH, MOJICKYJa, BaJEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTD, CTEIEHb OKHUCIICHUS, XWMUYECKash CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM,
KpUCTAJNINYCCKAA peméTKa, TUIIBI XUMHNYCCKUX pealqmﬁ (OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITCHBHBIC, 9K30- U SHAOTCPMUUCCKHUC,
peakiu HOHHOTO OOMEHa), PacTBOpP, AIIEKTPOIUTHI, HEANIEKTPOIUTHI, SIEKTPOTUTHYECKAs JUCCOLUAIUS, OKUCIUTENb,
BOCCTQHOBUTENb, CKOPOCTh XHMHYECKOH peakiul, XHMHUYECKOE paBHOBECHE), TEOPHH U 3aKOHBI (Teopus
ANEKTPOJIUTHYECKON  uccouanuu, llepmonnmueckuit 3akon J[.MI. MeHnmeneeBa, 3aKOH COXpPaHEHHUS MAacCChl),
3aKOHOMCPHOCTH, CUMBOJIMYSCKHI SI3BIK XUMUH, q)aKTOJ'IOFI/I‘-ICCKI/Ie CBCJICHUA O CBOI\/JICTBaX, COCTaBC, IMOJYYCHHWU H

0€30IaCHOM MCIOJIb30BaHUN BaKHEHUIIINX HCOPraHNMYCCKUX BCILICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATE XAPAKTCPHLIC NPU3HAKU U B3aUMOCBA3bL H3YUYCHHBIX HOHSITI/II\/'I, NpUMCHATH
COOTBCTCTBYIOIHUEC TOHATUSA IIPU ONHMCAHHUU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ;
BBIBJIATH B3aMMOCBS3h XMMUUYECKUX 3HAHUU C IOHATHAMU U NpEACTABICHUAMU APYIrUX CCTCCTBCHHOHAYYHBIX

MpeIMETOB

1.3

BHaJIGHI/Ie OCHOBHBIMH ME€TOJaMH HAYYHOI'O MO3HAHUS BCIICCTB U XMMHNYCCKUX SIBJICHUH (Ha6J'IIOJIGHI/Ie, HU3MEPCHHC,

AKCIIEPUMEHT, MOJIETTUPOBAHUE)




C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OIpEACIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JIEMEHTOB B COCIMHCHUAX

1.4 Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSA3M (KOBAJEHTHAs, NOHHAs, METAJUIMUECKas, BOJOPOAHAS) B COEINHEHUSX,
TUI KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOT'O BELLIECTBA (aTOMHAsl, MOJIEKYJIIpHAsl, NOHHAsI, METAJJINYECKasl)
1.5 ChopMupoBaHHOCTh YMEHHUH ONPEIEIIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUN
CdhopMupoBaHHOCTh YMEHHS KIaCCUPUIIMPOBATH XUMHUYECKHE PEAKIIUH 10 Pa3IMYHbIM MIPU3HAKAM (YHCIY U COCTaBY
1.6 pearupyromux BelecTB, TeII0BoMY 3((eKTy peakiuu, N3MEHEHUIO CTETIEHEeH OKUCIIEHUs 3JI€MEHTOB, 00paTUMOCTH
peaKIMy, yJacTUIO KaTaJln3aTopa)
17 ChopMupoBaHHOCTb YMEHUI COCTABIATh YPABHEHUS PEaKIMi pa3InYHbIX TUIIOB, [TOJHBIE U COKPAIIEHHBIE YPaBHEHUS
' peaxkuuii MOHHOTO OOMEHa, YUUThIBas YCIOBUSL, IPU KOTOPBIX 3TH peakLUu UAYT 10 KOHIIA
ChopMupoOBaHHOCTb YMEHMH MPOBOJAUTH pEaKIUM, IOATBEPXKAAIOUIME KAaueCTBEHHBIH COCTaB PAa3JIMYHBIX
1.8 HEOPraHWYECKUX BEIECTB, PACIIO3HABAaTh OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PacTBOpax
HEOPraHWYECKHUX BEIECTB
19 ChopmMHupoBaHHOCTh YMEHHMI pacKpbIBaTh CYHIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
' COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca ATUX PeaKkIuil
1.10 CdopmrpoBaHHOCTH YMEHUN O0BACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM peakluu OT pa3InyHbIX (GaKTOpOB
111 ChopmrpoBaHHOCTh YMEHHUM OOBSICHITH XapaKTep CMEIIEHNUS XUMUYECKOTO0 PaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO
' BozaeiicTBus (npunimn Jle [llarense)
2 OOw1ast 1 HeopraHuyecKast XUMHs
51 ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIch [leproanueckoro 3akoHa /I.M1. MenaeneeBa 1 JeMOHCTPUPOBATh €r0
' CHCTEMaTU3HPYIOIYI0, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU
CchopMupoBaHHOCTh YMEHUH XapaKTEpU30BaTh ANEKTPOHHOE CTPOEHHE aTOMOB XUMUYECKUX JIEMEHTOB 1—4 meproioB
99 [Teproanyeckoii cucteMsl XumMudeckux 3iaeMeHToB J[.M. MenneneeBa, ucnonp3yst MOHATHS «S-, P-, d-3J€KTpOHHBIE

opOuTaINY, «IHEPTETUICCKUE YPOBHI», OOBICHITh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMUYECKHUX AJIIEMEHTOB U

WX COEIMHEHMH 110 neprojaM u rpynnam [lepuonnueckoii cucteMsl XuMudeckux aaneMeHToB J1.M1. Menneneena




2.3

ChopmupoBaHHOCTH YMEHHI XapaKkTepHU30BaTh (OMHUCHIBAThH) O0IINE XMMUUYECKHE CBOMCTBA HEOPraHMUECKHUX BEIIECTB
Pa3IMYHBIX KJIacCOB, MOJATBEPKIAATh CYIIECTBOBAHME I'€HETUUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMH BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKum”I

2.4

2.5

ChopmupoBaHHOCTE YMEHUW YCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHMYECKUX BEIIECTB IO HMX COCTaBy K
ornpeaenéHHOMY Kiaccy (TpyIine) coelnHEeHUM (IIPOCThIe BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCUbI, OCHOBaHUS,

KHCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COITH)

ChopmupoBaHHOCTH YMEHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (POPMYJT BEIIECTB U ypaBHEHUI
XUMHUYECKUX peakiuii, cucrematuueckytro HoMmeHknatypy (IUPAC) wu TtpuBuaibHble Ha3BaHHS OTIENbHBIX
HEOPTaHMYECKUX BEMIECTB (yrapHbIN ra3, yrieKHCIIbIA ra3, aMMHaK, TaméHas H3BECTh, HeTalmeéHas U3BECTh, ITUThEBAs

coJia, MUPUT U JPyTue)

2.6

2.7

ChopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATEH) OOIINE XUMUYECKHE CBOWCTBA HEOPTaHUICCKUX BEIISCTB
Pa3IMYHBIX KJIacCOB, MOJATBEPKAATh CYIIECTBOBAHUE M'€HETUUYECKON CBSI3U MEX/Yy HEOPraHMYECKHMMH BEIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

CchopMupOBaHHOCTh yMEHUI IUIAHUPOBaTb U BBHIMOJHATE XUMHYECKHH SKCIEpUMEHT (pa3jioKeHHue IepoKCUaa
BOJOpOAA B IPUCYTCTBUU KaTallM3aTopa, ONpPEACIIEHHE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3JIMYHBIX (AaKTOPOB HAa CKOPOCTb XMMMUECKOH peakIuH, peakiMu HOHHOTO OOMeHa,
KauecTBEHHbIE peakuuu Ha cyiabdar-, KapOoHaT- M XJOPUI-aHHOHBl, HAa KAaTUOH AaMMOHHUS, pEIIeHHe
SKCHEPUMEHTANbHBIX 337au no TemMaMm «Mertamnel» U «Hemeramnel») B COOTBETCTBMM C NpPaBUIAMU TEXHUKU
0€30macHOCTH TpU OOpallleHMH C BellecTBAaMM M J1a0opaTOpHBIM OOOPYJOBaHMEM; MPEACTABIATh PE3YIbTAThl
XUMHYECKOI0 SKCIIEpUMEHTA B (hOpME 3aIIUCH YPaBHEHUH COOTBETCTBYIOIIMX peakuil U GopMyIrpoBaTh BBIBOJIBI Ha

OCHOBE THX Pe3yJIbTaTOB

2.8

ChopMHUpPOBAaHHOCT, YMEHHM COONIOAATh TMpaBWJa TOJB30BAHUSA XHUMHYECKON TOCyZoi W J1abopaTOpHBIM
o0opy/oBaHHEM, a TaKXKe MpaBuiIa OOpalIeHUs C BEIIeCTBAMU B COOTBETCTBUU C WHCTPYKLHUSMHU TO BHITTOTHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB




2.9

ChopMupoBaHHOCTb yYMEHHUH XapaKTepHU30BaTh XUMMUYECKHE IPOLECCHI, JIeXKAL[Ue B OCHOBE IPOMBILIIIEHHOIO
MIOJTyYCHHS CEPHOM KUCIIOTHI, aMMHaKa, a TaKkke chOPMUPOBAHHOCTH MPEACTABICHUH 00 0OIINX HAYYHBIX MPUHIUIIAX

1 OKOJOTHUYCCKUX Hp06neMax XUMHYCCKOI'0O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

3.2

3.3

ChopMupoBaHHOCTH MPEACTABICHUI 0 XUMHUYECKOM COCTABIISIONIEH €CTECTBEHHOHAYYHOW KApTHHBI MUPA, POJIM XUMHUU
B IIO3HAHUM SBJIECHUN NOpPUPOJBI, B (POPMHUPOBAHUM MBIIUIEHHS U KYyJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOH ISl PEIICHHSI MPAKTHYECKUX 33124 ¥ DKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIIECHHSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpene

ChopmMHpoBaHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATH XMMUYECKYI0 HH(OPMALIMIO, TOJIYy4YaeMyI0 U3 Pa3HbIX

HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKAIUH, ceTh VIHTEpHET U ApYyTHUE)

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,Z[8.TI> IIpaBujia 3KOJOIH4CCKHU uenecoo6pa3Horo ITIOBCACHHUA B 6BITy n pr,HOBOﬁ

JEATEIBbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAOLIEH IPUPOJTHON CPEIbI

3.4

Oco3HaBaTh ONaCHOCTh BO3/AEWCTBUS Ha KMBbIE OpraHU3Mbl ONPEEIEHHBIX BEIIECTB, IOHMMAs CMBICH MOKa3aTens
[TJK, nosicHATh Ha ImpHUMepax CHocoObl YMEHBIICHUS U NMPEAOTBPAILlEHUsI UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M

YCJIO0BCKa

3.5

C(I)OpMHpOBaHHOCTB YMeHI/Iﬁ MNPOBOAUTL BBIYHUCIICHUA C HCIOJB30BAHUCM IOHATHUA «MaCCOBad HOJIA BCIICCTBA B
pacTBOpPCH, 00BEMHBIX OTHOIICHUN Ta30B Ipu XUMHUYCCKUX PCAKIUAX, MACChl BCIICCTBA HIIN 00bEMa razoB IO
HU3BCCTHOMY KOJMYCCTBY BCHICCTBA, MACCC WA O6T)éMy OAHOIO M3 YYAaCTBYIOIIHMX B PCAKIMU BCIICCTB, TCIIJIOBOI'O

a¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHUS SJHEPTUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 TeopeTnyeckre OCHOBbI OPraHUYE€CKON XUMHUU
11 [Ipenmer opraHnyecKoil XUMuUHU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B MTOJYUYEHUU HOBBIX BEUIECTB U MaTepuaioB. Teopus
' CTPOEHHUsI OPraHnYecKuX coenuHeHui A.M. byTiiepoBa, €€ OCHOBHBIE NOJI0KEHUS
12 CtpykTypHBIE POPMYIIBI OPTAaHHYECKUX BemecTB. [ 'oMoorusi, n3oMepusi. XMMUYECKasi CBS3b B OPTaHUYCCKUX COCIUHCHHSIX —
' OJIMHApHBIE U KpaTHbIE CBsA3U. [IpeacTaBnenue o kiaccupuKauu OpraHndecKuX BEIECTB
13 Homenkiatypa opraHnyeckux COeIMHEHNN (CUCTeMaTHYeCKas) U TPUBUATIbHBIC Ha3BaHUS BAKHEHIITUX MTPEACTABUTENCH KIIacCOB
' OPraHUYeCKHUX BEIIECTB
2 VYrieBo10posl
21 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKHI psii. MeTaH M 3TaH — MPOCTEUIINe MPEACTABUTENHN AIKaHOB: (pu3MUeckue u
' XMMHYECKHE CBOICTBA (PeaKkIuy 3aMEIICHUs U TOPEHU ), HAXOKIEHUE B MPUPOJIE, MOIyUYeHNE U TPUMEHEHHE
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUJICH U MIPOMUIIEH — MPOCTEHIIINE MPEACTABUTEIHN AIKEHOB: (PU3NUECKUE
2.2 U XUMHYECKHE CBOWMCTBA (PEaKkIuu THAPUPOBAHUS, TaIOTEHUPOBAHUS, THAPATAIIMH, OKUCICHHS U MOJMMEPH3aIiH ), TOTyYeHHE
Y IPUMEHEHUE
53 Ankamuensl: OyranueH-1,3 u metunOyraauen-1,3: crpoeHne, BaKHEHIINE XUMHUUYECKUE CBOMCTBA (peaKilusl MOJTUMEPU3AIIHHN).
' [Tony4yeHue CHHTETUYECKOTO KayuyyKa U PE3UHbI
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHMUSI, TOMOJIOTHYCCKUN Psifl. AIIETHICH — MPOCTEHIIHNI TTPEICTaBUTENh aTKUHOB: COCTAB,
2.4 cTpoeHue, Pu3NIecKre U XUMHIECKHE CBOMCTBA (PEeaKIIMy THIPUPOBAHHUS, TAIIOTCHUPOBAHMS, THAPATAIIUN, TOPSHHS ), TIOJTyICHHE
Y IPUMEHEHUE




2.5

Apenbl. benzon: cocraB, cTpoeHue, (pu3Mueckre U XHUMHUYECKHE CBOICTBa (peakiuy TraJoreHUpOBaHUS M HUTPOBAHUSA),
NoJlyyeHue u npumenenue. Tonyon: coctaB, CTpoeHue, GU3NUYECKUEe U XUMHUYECKUE CBOWCTBA (PEaKLUUU TaJlOTCHUPOBAHUS U
HUTPOBaHUs), IOJYyYEHHWE M NpUMEHEHUE. TOKCMYHOCTH apeHoB. I'eHeTHueckass CBsA3b MEXIY YIVIEBOAOPOJaMH,

IIpUHaJIC)KAIIUMUA K pa3JIMYHbIM KJIacCaM

2.6

3.1

3.2

3.3

3.4

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOI0B. [Ipupoaublii ra3 u nomytHele HeTsHbIE Ta3bl. HedTh 1 €€ nmpoucxoxaenue. CriocoOsl
nepepaboTku HePTH: MEeperoHka, KPEeKUHr (TepMUYECKUH, KaTaauThueckuii), muponus. IIpoayktel mepepaboTku HedTH, UX

[IPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroJib ¥ pOAYKTHI €ro epepadoTKu
Kucnoponcoaepxkamniue opraHu4eckue COeIMHEHNS

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOI W 3TAHON: CTpoeHHE, (PU3MUECKHE U XMMUYECKHE CBOMCTBA (peakuuu C
aKTUBHBIMM MeETaJlJIaMH, TaJOre€HOBOJOPOJaMH, TOPEHHE), IpUMEHEHHE. BoaopoHbIE CBA3M MEXIY MOJIEKYJIaMU CIIMPTOB.
JlelicTBre MeETaHOJIa M JTAaHOJIA HA OpraHu3M 4YesloBeKa. MHOroaroMHsle CHUPTHI. DTUIICHITIMKOJIb WU IVIMLIEPUH: CTPOEHUE,
¢bu3nyeckre U XMMUYECKHEe CBOMCTBA (B3aMMO/IEHCTBHE CO IIEJIOUYHBIMU METAJUIaMH, KaUeCTBEHHAsl Peakliis Ha MHOI0aTOMHbIE

cnupThl). JleiicTBue Ha opraHu3M yernoBeka. [[pumeHenune riuiepruta u dTHICHTITUKOIS
®deHo: CTpOoeHUE MOJIEKYIIb, PU3NYEeCcKre U XUMHUecKHue cBoiicTBa. TokcuyHOCTh (eHona. [Ipumenenue genomna

AJ'ILI[GFI/II[BI N KCTOHBI. q)OpMaJ'ILI[eFI/II[, aleTajlbACTU: CTPOCHHUC, (bI/I3I/ILICCKI/Ie U XHMMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA U

BOCCTAHOBJICHUSI, KAUCCTBCHHBIC peaKuI/m), IMOJIYUCHHEC U TPUMCHCHUEC
OAHOOCHOBHBIE IIPEENbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs! KMCIOTBI: CTPOEHUE, GU3NYECKUE U XUMUYECKHE
CBOICcTBa (CBOMCTBA, OOIIME /17151 KJIacca KUCIIOT, peakius dTepuduKaimm), nolyuyeHue u npuMmenenre. CreapuHoBas U OJIEMHOBAs

KHCJIOTHI KaK IMTPEACTAaBUTECIIN BBICIIINX Kap6OHOBLIX KHCJIOT. MBIj1a KaK COJIM BBICILIMX I(ap6OHOBLIX KHUCJIOT, UX MOIOIICC JIEHCTBHUE

3.5

CrnosxHble 3(hUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['niponu3 cnoxubIX 3¢upos. Kupsl. I'naponus xupos. [lpumenenue

JKHUPOB. buonorunueckas POJIb KUPOB

3.6

VYrneBonpl: cocraB, Kiaccuukanus yriaeBoAoB (MOHO-, JAW- W TOJUCaXapujbl). [7IO0K03a — TPOCTEUINNA MOHOCAXapHI:
0COOCHHOCTH CTPOESHHS MOJIEKYIIbI, (PU3MUECKHe U XUMUYECKHE CBOICTBA (B3auMoaelicTBue ¢ ruapokcunom meau(ll), okucnenue

aMMHauHbIM pacTBOpoM okcuaa cepedOpa(l), BoccTaHOBIEHUE, OpOXKEHUE TIIIOKO3bI), HAXOXKJIEHUE B IPHUPOJE, NTPUMEHEHUE,




ouonoruueckas poib. @orocunre3. OpyKkTo3a Kak H30Mep IMIIOKO3bl. Kpaxman u 1esuioiio3a Kak MPUPOIHBIE MOJIHUMEpHI.
Crpoenue kpaxmasa 1 1eJu10103bl. Du3nyeckne 1 XMMUYEeCKre CBOMCTBA Kpaxmaia (THIpOoJin3, KaueCTBEHHAs PEaKIUs C HOI0M)
4 A3oTcozepKalue OpraHn4ecKue COeAMHEHUS
41 AMHHOKHCIIOTHI Kak aM(OTepHbIC OpraHrndeckue coequHeHus. OU3NYecKue U XUMUYECKUE CBOMCTBA AMHUHOKHCIIOT (Ha TIpUMepe
' mmnuHa). bruonornueckoe 3HaueHne aMMHOKUCIIOT. [lenTub
4.9 benku kak mnpupoaHbIe BHICOKOMOJEKYJSIpHBIE coeauHeHus. [lepBuuHas, BTOpHYHAsT M TPETUYHAs CTPYKTypa OEIKOB.
' XUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPALIHS, KAYECTBEHHBIE PEaKIIMU Ha OCJIKU
3) BricokoMoneKyIsipHbIE COEAMHEHUS
OCHOBHBIE TIOHSITUS XHWMHUHM BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, CTEICHb
5.1 MOJIMMEPHU3ALMU, CPENHsIST MoJIeKyJisipHas Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS
5.9 DKClepUMEHTAIbHBIE METOJIbl H3Y4YeHHsI BEUIECTB W MX NPEBpAIICHMi: O3HAKOMIIGHHE C oOpasllaMd NPUPOJHBIX U
' HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4dyKOB. [[0TydyeHrEe CHHTETHYECKOTO KayuyKa U PE3UHBI
11 KJTIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 TeopeTnyeckre OCHOBBI XUMUU
XuMu4yeckuit aeMeHT. AToM. SIpo aToMa, H30TOMBL. DIEKTPOHHAS 000JI0UKa. DHEPreTUIECKHE YPOBHHU, TIOJyPOBHH. ATOMHBIE
11 opburanu, S-, p-, d-anemenTbl. OCOOCHHOCTH pacIpe/Ie/iCHHs 3JICKTPOHOB 110 OPOUTAIIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX
MIEPUOJIOB. DIIEKTPOHHAsI KOHPUTYpaIisi aTOMOB
12 [Tepuonnueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux snemeHToB .M. MenaeneeBa. CBsi3b IEPHOIUYECKOTO 3aKOHA

n Ilepmonmnueckoir cucrembl xumudecknx 3yeMeHToB J[.M. MeHnneneeBa ¢ COBpPEMEHHOM TEOPHUEN CTPOEHHS ATOMOB.




3aKOHOMCpHOCTI/I W3MCHEHHS CBOMCTB XMMHYECKHX IJICMEHTOB U O6pa3yeMBIX HMHU IIPOCTBIX U CIIOXKHBIX BEIICCTB I10 I'pyIiraM U

nepuoaam. 3HaucHUE NepUoANYCCKOro 3aKOHa B pa3BUTUHU HAYKU

CrpoeHue BemecTBa. XHUMHUYECKass CBsI3b. Buabl XMMHUYECKOM CBsI3UM (KOBaJE€HTHAs HEMOJSpHAsh W TOJSIpHAs, HMOHHas,

13 MeTajuindeckas). VOHbI: KaTHOHBI M aHUOHBL. MexaHM3Mbl O0pa3oBaHMs KOBAJCHTHOW XMMHUYECKOH CBs3U (OOMEHHBIH U
JIOHOPHO-aKIenTOpHbIN). Bomopoanas cBs3b
14 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
BemectBa MOJEKyISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAIUTMYECKUX
1.5 peméToK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUIA KpUcTauinueckon pemétku. [lonstue o nucnepcHpix cucremax. McTuHHbIe
Y KOJUTOUJHBIE PaCTBOPBI. MaccoBas 107151 BEIIECTBA B pACTBOPE
1.6 Knaccudukanus Heoprannueckux coeiMHeHnid. HoMeHkaTypa HeopraHu4eckux BelIeCcTB
17 Xumundeckas peakius. Kiaccupukanus XMMHUYECKUX PEakuii B HEOPTaHUYECKOW U OpraHU4eCKOW XUMUU. 3aKOH COXPAHEHUS
' MacChl BEIIECTB, 3aKOH COXPAHEHMSI U MPEBPAIECHUS SHEPTUH NPU XUMUYECKUX PEAKITUIX
1.8 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMnYHbIX (PaKTOPOB
19 OO6patumbie peakiuu. XUMHUECKoe paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSIHUE XUMHUYeCcKoro paBHoBecus. [Ipunnumn Jle
' [laTense
1.10 DnexTponuTrueckas aucconuanus. CuiibHbIe U caadblie 37eKTpoauThl. Cpea BOJHBIX PACTBOPOB BEIIECTB: KHUCTas, HEUTpaIbHAs,
' mieniouHas. Peakiuu noHHoro ooMeHa
1.11 OKHCIUTENLHO-BOCCTAHOBUTEBHBIE PEAKIHH
2 Heoprannueckas xumust
Hemeramnsl. [Tonoxenune nemeramwioB B I[lepuogundeckoit cucteme xumuaeckux smeMeHToB JI.1. MennaeneeBa u ocoOeHHOCTH
2.1 cTpoeHus aToMoB. DU3HUECKHe CBOICTBAa HEMETAUIOB. AJIIOTPONHS HEMETAUIOB (Ha MpUMepe KUCIOopoaa, cepbl, ¢pochopa u

yriepoja)




XUMUYECKHE CBOMCTBA BaXKHEHUIIUX HEMETAIJIOB (raJloreHOB, Cepbl, a30Ta, Gocdopa, yriepona U KpeMHUsI) U UX COCIUHEHHMA

22 (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOAHBIX coeuHeHuil). [I[pumenenre BaKHEUIINX HEMETAIUIOB U UX COSUHEHUN
Mertamnel. [lonoxxenne meramnoB B Ilepuonmueckoit cucreme xummueckux snementoB J[.M. MenneneeBa. OcobeHHocTH
2.3 CTPOCHHS DJICKTPOHHBIX 000704YeK aroMoB MeTawioB. OOmme ¢usnyeckue cBoiictBa MertauioB. CIUIaBbl METAJIOB.
DIJIEKTPOXUMHUYECKUH Psijl HANIPSHYKEHU METaloB
54 XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METANIOB (HATPUH, Kaaui, KaabllMid, MarHUui, aIIOMAHUN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX
' coequHeHunil. O0mme crnocoObl moayueHus: MeTayuioB. [IpuMeHenre MeTanioB B ObITY M TEXHUKE
2.5 ['eneTnueckas CBSI3b HEOPraHUYECKHUX BELECTB, IPUHAICKALUX K PA3JIMYHBIM KJIaccaM
3 XUMHS ¥ )KU3Hb
31 Ponp xumuu B obecrieyeHUN SKOJIOTMUYECKOM, YHEPreTUUECKOl 1 MUILEBON 0e30MacHOCTH, Pa3BUTHH MeAWIMHBL. [loHsATue o
' Hay4HbIX METOJIaX MIO3HAHUS BEIIECTB U XUMUYECKUX PEaKLIUi
[IpencraBienust 06 OOMKMX HAYYHBIX MPUHIIUIIAX POMBIIIICHHOTO MOTYYeHHS BaKHEHIIINX BellecTB. YeloBeK B MUpE BEIIECTB
3.2 Y MaTepHUasoB: BAKHEHIITHE CTPOUTEIbHBIE MaTePHAIIbl, KOHCTPYKIITMOHHBIE MaTepUaIbl, KPACKH, CTEKJI0, KEpaMHKa, MaTepHaIIbI
JUTSI DJIEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUYECKHNE U MUHEPAIbHBIC YAOOPEHUS
33 XUMHST U 3I0pOBbE UEJIOBEKA: MpaBUJIa MCIOIb30BaHUS JICKAPCTBEHHBIX MPENapaTroB, MpaBuia 0€30MacCHOTO UCIOJIb30BAHUS

npenapaToB OBITOBOM XUMHUU B MIOBCETHEBHOU KU3HHU
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o Xumus, 11 xknacc/ I'abpuensia O.C., Octpoymos N.T'., Cnankos C.A. AkunonepHoe 001ecTBo «3naTenbcTBo

«IIpocsemienue».
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
o Meroauueckoe nocodue o xumu, 10 knacc/I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AKIImoHepHOE
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o Meroauueckoe nocodue o xumud, 11 kmacc/I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AKIImoHEpHOE

obmectBo "U3narenbctBo "lIpocBemenne.
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