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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma coctaBjieHa Ha OCHOBE CJIEAYIOIUX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

— 3akon Poccuiickoit @enepanun ot 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepaunny (nanee - Geaepanbublii 3akoH Ne 273-D3);

— 3akon Pecryonuku Tatapcran ot 22.07.2013 Ne68-3PT «O06 ob6pazoBanumy;

- denepanbHbI rOCYIapCTBEHHBIN 00pa30BaTENbHBIM CTaHAAPT CPEAHETO OOIIETO
obpazoBanus (IIpuxaz Munnpocsemienus Poccun Ne287 ot 12.08.2022);

— @enepanbHas oOpa3oBaTenbHasi Mporpamma cpeaHero oOmiero oOpaszoBaHus (IpuKa3
Munucrepctsa npocperienns PO ot 18 mast 2023 1.Ne370);

— @epepanbHbId TIEpeUYeHb YYEOHHMKOB, PEKOMEHIYEMbIX K HCIOJIB30BAHUIO MPHU pealn3alliuu
UMEIOIINX TOCYJapCTBEHHYIO AaKKpPEAMTALMI0 OOpa3oBaTENbHBIX MPOTpaMM HAYaIbHOTO
00I1I1ero, OCHOBHOTO OOIEro, cpemHero oOmero oOpa3oBaHWs, YTBEPKACHHBIA IMPHUKA30M
MunncrepctBa o6pasoBanus u Hayku Poccutickoit denepanuu ot 20.05.2020 Ne254;

— @enepalbHblil MepevyeHb Y4YEOHUKOB, JONYLIEHHBIX K HCIOJB30BAHUIO IPH pealu3aliu
UMEIOUINX TOCYJapCTBEHHYIO AaKKpPEAUTALMI0 OOpa30BaTelbHBIX MPOrpaMM Ha4yaJbHOTO
o0miero, OCHOBHOro oOIIero, cpeaHero ooOmero o00pa3oBaHUs  OpraHU3alUsSMHU,
OCYIIECTBISIOIMMU 00Pa30BaTEIbHYIO JEATEIBHOCTh U YCTAHOBJIEHMS NPEAEIBHOIO CpoKa
WCIIOJIb30BaHUsl MCKJIIOUEHHBIX YYeOHUKOB, YTBEP)KICHHBIM MpUKa3oM MUHIIPOCBELICHUS
Poccum ot 21.09.2022 N 858;

—  YueOnsnii uian MBOY «bosnbliieenruHckas cpeHsis 001eoopa3oBaTenbHas mKoja» PeiOHO-
Cnobopackoro MyHUIIMIANBEHOTO paiioHa Pecyonuku Tarapcran Ha 2023-2024 y4eOHblii ros,
yTBepxkAeHHbIN npuka3zoM Ne 58 o/x ot 28.08.2023 rona;

— TonoBoii kanennapuslil yuebnslii rpadpuk MBOY «bonbuieenruackas cpegss
o0mieoOpa3oBarenbHas 1mKona» PeioH0-Crio0o/1cKoro MyHUIIMNATBHOTO paitoHa Pecybmuku
Tarapcran Ha 2023-2024 yueOHbI T0Of, yTBepkAeHHbIN npukazoM Ne 59 o/n ot 28.08.2023
rona;

— VYcraB MBOY «bonsmeenruackas COILy;
— Ilonoxenue o paboueii nporpamme MBOY «bonbmeenrunckas COLL

[TporpaMMma 1o XMMHUK Ha YpPOBHE CpeHET0 o01Iero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOi 00pa3oBaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpa3oBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opraHum3anusx Poccuiickoit ®exepanuu, peanu3yromMx
OCHOBHbIE 00pa3oBaTeiIbHbIE IMPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocnutanuss B Poccuiickoit @enepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0/J0B K pa3paboTKe MpOorpaMMbl IO XHMHH, K ONPEIEICHUI0 OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTHS 00YyYarOIUXCA CPEACTBaMU y4eOHOrO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHILIENTYaJIbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIE€H, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, MOJy4aeMoO€ BBIMIYCKHUKaMH  001Ie00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpLIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
IIEHHOCTEH, NPHUCYIIUX IIEJIOCTHON CHCTEME XHUMHYECKOTO 0O0pa3oBaHHs. OTH IIEHHOCTH



KacaroTcsl TMO3HAHUS 3aKOHOB MPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHHA U OOLIECH KyJIbTYpPbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHne 00yJarOIUXcs Ha YPOBHE CPEIHErO
o0miero o0pazoBaHMs CPeACTBAMHU Y4eOHOTo Ipeamera «XUMHs», COJACpKaHUe M IOCTPOEHHE
KOTOPOI'O ONpEZENeHbl B IMpOorpaMMe IO XMMHUHM € Y4ETOM CHEUM(DPUKM HAyKH XHUMHUH, €&
3HAUEHUs B MO3HAHUU NPUPOABI U B MAaTEPUAIbHON KU3HU OOILECTBA, a TAKXKE ¢ YUETOM OOLIUX
HeNieil ¥ IPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii denepamuu.

XUMHS Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyl0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHasibHOW KyabTypbl. OHa BHOCHUT CBOMl BKJIaja B
(dopMHpOBaHKE PAIIMOHATIFHOTO HAYYHOTO MBIIIICHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpPE KaK O €AWHCTBE IMPUPObI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BELIECTB, UX CBOWCTBAMU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSL.

TecHO B3auMOJEHCTBYST C JIpyTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cCTaja
HEOTHEMJIEMOI YacTbI0 MUPOBOH KYJIbTYpbl, HCOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaXJo0ro wieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa HA PELIEHUE INI00ATBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIpAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ipeMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMITOHEHTOM COJIEp>KaHUsl KOTOPBIX
SBJISIIOTCSI OCHOBBI 0A230BOM HAyKM: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHM) U OopraHndeckoil xumuu. @opMupoBaHUe JTaHHONW CUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCErO MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Oprannueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMHUSA» chOopMUpOBaHa B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUEHHUIO
yueOHOro Martepuaiga M OOyCIIOBJI€Ha HCTOPUYECKM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
ONpeAeNEHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHUU BeIecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPraHMUYECKUX COCAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUN O CTPOECHUHU BELIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIIECTBaX HArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB JO
CIIOKHBIX OMOJIOTUYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUs IE€pPBOHAYAIbHbIC
NPECTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yriOM 3peHus B mpeaMeTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4EHHBII Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTepual u
(aKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUsA» O0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTb OCO3HATh



3HaYeHHE MEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKUX W METOJOJIOTMYECKUX TMO3HIIMA,
riy0Xe MOHATh MCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 0O0oOIIarouei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHUH, CBONCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
jpononHsercs B Kypcax 10 um 11 KkimaccoB aneMeHTaMM  COJEp)KaHUs, MMEIOIUMU
KYJIBTYPOJIOTHYECKHA M TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBS3M XHMHUU C JIPYTUMH HayKaMH, PacKpblBalOT €€ poJib B IIO3HABaTEIbHOW U
MPAKTUYECKON JEsTeNbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUCH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH € ISl MOMOIHEHUs 3HAHUM, pPelieHus
MHTEJJICKTYadIbHBIX M JKCIIEPUMEHTAIIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B 1eom cojaepxanue
yaeOHOro mpeamMera « XUMUS TaHHOTO YPOBHS M3yUEHUS OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaOIUXCsl MHUPOBO33PCHUECKON OCHOBBI JIJIsi TIOHUMaHUST PMIOCOPCKUX HICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEYHMA MEXKIYy HOBBIMU (aKTaMU M TEOPCTHUYCCKUMHU IPEAIOCHUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTMYECKUX MPOOJIEM, a Takke MpodiieM cOepeKeHUS
SHEPreTHYECKUX PECYPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B mane pemieHus 3amad  BOCIMTAHUWSA, PA3BUTUS M COIHMAIM3AIMHU  OO0yYaIOUIUXCS
MPHUHSTBIE MPOTPAMMON TIO XUMHH IOAXOJBI K OINPEACICHUIO COJEPKAaHUS W TOCTPOCHUS
nmpeaMeTa MpeyCMaTpuBaoT (OPMUPOBAHUE YHUBEPCATHHBIX YUEOHBIX JIEHCTBUH, MMCIOIINX
0a30Boe 3HaUEHUE I Pa3IMYHBIX BHJIOB JEATEILHOCTH: pElIeHUs Mpo0ieM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCIICIOBATEIILCKOM IeATEIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUN XUMUHU.

B mpakTuke npemnoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIETro 00pa3oBaHus, TaK U
HA YpPOBHE cpemHero obmiero o0pa3oBaHusl, TMpPU  OINpENeJICHHH  COJepKaTeIbHOU
XapaKTepUCTUKU IIeNiell M3ydeHHs TMpeaMeTa HampaBlIeHHEM IMEePBOCTENIEHHON 3HAYUMOCTHU
TPAIUIIMOHHO TpHU3HAETCST (OPMUPOBAHHWE OCHOB XUMHYECKOW HAyKH Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHHWS, IMPAKTUYCCKOW JEATCIBHOCTH YeJOBeKa W KakK OJIHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyJIbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeICTICHUIO 1eJIeH N3YUCHUS MIPeIMEeTa SBISIETCS BIIOJIHE OMPaBIaHHBIM.

CoryacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH IICJIIMH H3y4YCHHS TpeaMeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:

e (GOpMHpPOBAHHE CHCTEMBbl XUMHUYECKHX 3HAHMM KaK BaKHEHIIEH COCTaBISIONICH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkaT KITFOUEBBIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUH XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C MICTOPHEH WX PA3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluuil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHYECKHX SBICHUIN, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOMN XU3HU;



® Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOMIOJACHUEM TMpaBui 0e3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsany ¢ atum, comep:karenbHas XapakTepUCTHKA LEeNed M 3a/1a4 U3Y4YeHHUs IpeaMera B
porpaMMme 1o XMMHUHM YyTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUHU B OOJbIlei
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTHYECKOW KOMIIOHEHTE COJEpXKaHUA OOy4YeHHS,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 00LIe00pa30BaTeIbHON  OpraHU3aIHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs 3HAHUN U MPUMEHEHUS UX B peajlbHOM >KU3HU JUIsl pelICHUS
NPaKTUYECKHX 3a/1a4.

B cBi3M ¢ 9TUM mpH U3yYEHHH MpeaMeTra «XUMHs» JIOMHHHPYIOUIEe 3HAYEeHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajantanus OOydYalIIUXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHpA,
dbopMHpPOBaHHE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE TSl PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs PoOIeM,
NOWCKa, aHalm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BAYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
HO3HULUN HKOJIOTHUECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
oOyyaromuxcsi: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIIsl OMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJICPKAHUS;

dbopMHpOBaHUE U pa3BUTHE Y 00YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU TUITAHUPOBAHUHU U NIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHUHM, €€ BaXHOM poONIM B  pelIeHWd TIJI00albHBIX  MPOOJEM  pallOHAIbHOTO
IPUPOJIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHS OMBITA MCITOJF30BAHMS MOYYCHHBIX 3HAHWUH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero oOpa3oBaHUs NpeaMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01miee 9nCIio 9acoB, OTBEACHHBIX U M3YYCHHUS XMMHH, Ha 0a30BOM ypOBHE CpPEIHEro
obmero obpazoBaHusi, cocrapiser 68 wacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpeameT opraHM4ecKkoil XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC ToONIOKEeHUS. CTPyKTypHBIE (HDOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30Mepus. XUMHUUYECKas CBS3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKCIEepUMEHTAIbHBIE METOABl M3YUCHHUSI BEIICCTB M UX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuu (IjIaBjaeHue, 0OyTriMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUuu 3aMeleHus u
TOPEHUsI ), HAXOXKJIEHHE B MPUPO/IE, TIOJIYUCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: cTpoeHHE, BOKHEUITNE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHIINN MPECTaBUTENh aJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAISKAITIMHA K Pa3IMYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOA0B. [IprpoaHbIil ra3 u MoONyTHBIE HE(TSHBIE Ta3bl.
Hedte u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TMEpPeroHka, KpPEeKHHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTOIb ¥ IPOIYKTHI €T0 MePEepadOTKH.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anprerunsl M KemoHwvl. DoOpManbIeruj, aueTambAeTHA: CTpOCHUE, (u3mueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME IS Klacca KUCIIOT, peaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxxHble 3pupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHume amMMHauHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojaHble noaumepsl. CTpoeHne Kpaxmalia U LEJUITI0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
amMuHOKuUCIHOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpEBpAllleHUi: HaOII0JeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpPeAHss MoJyeKynspHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIAM B aToMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHnToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemlecTBAa. XUMHUYECKas CBS3b. BHUIBI XUMUYECKOW CBsI3U (KOBaJCHTHAS
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BewectBa MOJEKYJISIPHOTrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAJIOB (Ha MpUMepe KUCIOpoia, cephl, hocdopa U yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUIIINX HEMETANIOB U UX COETUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Psl HANPSOKEHUN
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOWMX HayyHbBIX MPUHLUUIAX T[POMBIIUIEHHOTO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3Yy4EHUU OOILEH U HEOPraHMYeCKOM XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATUSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IBI, TOJIE3HBIE NCKOTIAeMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHallOB, 3JEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHHMS K pPe3ylbTaTaM OCBOCHHUS OOy4YaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOMIMXCSl PYKOBOJCTBOBATHCS B CBOCH JESTEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeaMeTa «XWUMUS» JIOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B TIOJIYYEHHH M TOCIEOYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH NPaBWI WHAWBHIYAIBHOTO W KOJUIGKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUX 3a/1a4 COIHAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO MpodeccHil pa3iuyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNCHCTBUH, MPUHOCAIIMX BpEA OKpYXKarollel MPUpPOIHOU cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  JKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMaHHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHMSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMUXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICSPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyUeOHBIC MACWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PAacCMaTPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMMHUYECKOH pEakUud — TpU PEleHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeACTBa Ipu padoTe C XHUMHUYECKOM
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMSI MO3ULIUN B XOJ€ 00CYXIeHUS U 0OMEHA MHEHHSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEHM JEATEJIbHOCTH Ha OCHOBE CaMoOaHalIW3a H
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHWUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJArarollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKIE CBEJCHUS O CBOWCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHHﬁ, HU3roTaBJIMBaTb MOACIN MOJICKYJI OpPTraHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB M0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJaccy/Tpymie COoelIuHEHUN
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBOJNUTh TPUBHAJBbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIHMLEPUH, (eHoN, (OopMaibAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TJUICPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIJIIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA HIIM TPOIYKTa PEAKIMUA TI0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TPH H3YyYEHHUH BEHIECTB M XHUMHUYECKUX SIBICHUU
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHJIa MOJIb30BaHUS XUMHUECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYecKUX BEILECTB MPU HArpeBaHWUH, MOJYUYECHHE ITHIICHA U U3YYEHHUE €ro
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWIAMH TEXHHKH 0€30MTacCHOCTH
npu oOpallleH!H C BEIIEeCTBAaMM M JIAOOPATOPHBIM 000OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPHUTHYECKH aHAIM3HPOBATH XMUMHUYECKYI0 HH(OPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OpPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsl OOy4YarolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOM st
pelIeHusT NPaKTUYEeCKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PElETKa, TUIBI XMMHMYECKUX  peakUuid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAs JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(akTosOrMUecKre CBEEHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCHOIb30BAaHUHU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTbh YMEHUI BBIABIATH XapaKTepPHbIC MPU3HAKHU MMOHITUH, YCTaHABINBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHMH XWMHUYECKUX pPEaKLUUH, CHUCTEeMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, HMOHHAs, METaJUIMYecKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJlacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JINMYHbIX KIJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIeCTB, TEIIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YpaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJIa MOJIH30BAHMS XUMUYECKON MOCYIOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUM KaTanu3aTopa, OMNpPENEIeHHE CPEIbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO 3KCIepHUMEHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWiIa HKOJOTMYECKH I[eJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasarens [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CA0OBUASIIMX OOydYaIOmUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl
2.2 Hewmerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
I . N
1 peIMeT OpraHuyecKoil XuMuu, eé 1 POII
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHHE 04.09.2023
Teopust CTpOCHUST OPTaHUYECKUX
2 A .M. b & 1 POIII
COCIMHEHUI YTJIEpOBa, €€ 11.09.2023
OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o knaccudpukanum
3 opranuveckux Bemiects. HomeHkmarypa 1 POII
(cucremaTHyecKasi) U TPUBHAJIbHBIE 18.09.2023
Ha3BaHUS OPTaHMYECKUX BEIECTB
A :
4 JIKaHBI COCTaBVI/I CTPOCHHUE, 1 POII
TOMOJIOTHUECKUH psifl 25.09.2023
5 MeraH u 3TaH — NpoCTENIINE 1 POIII
MIPEACTABUTENH AJIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 09.10.2023 PolI
7 OTUIIEH U MPONMIIEH — MPOCTEHIINe 1 PO
MPEJICTAaBUTENN ATKEHOB 16.10.2023
IIpakTyeckas padora Ne 1.
3 «ITosryyeHHe ITHIIEHA U U3yUYeHHE ero 1 1
CBOMCTB» 23.10.2023




Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilonydenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

13.11.2023

POIII

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUH psil. AUETHIIEH —
IIPOCTEUILINN TPEACTABUTENb AIIKUHOB

20.11.2023

POII

11

12

BbruuciieHus o ypaBHEHHIO XUMHUYECKON
peakiuu

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

27.11.2023

04.12.2023

POII

POII

13

['enernueckas cBsA3b yIiI€eBOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

11.12.2023

POII

14

15

16

[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:
NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
IIprpoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
KountpoabHnas padora no pasaeny
«¥YT1J1€BOAOPOABD)

18.12.2023

25.12.2023

15.01.2024

POII

POII

17

18

19

HpCJIGJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TAaHOJI. BO}IOpOI[HaSI CBA3b

MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb U
TUIEPUH

DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE

22.01.2024

29.01.2024

05.02.2024

POII

POIII

POIII

20

Anpaeruapl: GopManbaeTUI U
arnetanpaerun. AneTod

12.02.2024

POII




OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

21 POII
KHCJIOTBI: MypaBbUHAsI M YKCYCHas 19.02.2024
IIpakTyeckas padora Ne 2. «CBoiicTBa

22 .
pacTBOpPa YKCYCHOM KHCJI0THI» 26.02.2024
CreapuHOBas 1 0JIEMHOBASI KMCIIOTHI, KaK

23 0 POII
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX 04.03.2024
KHUCIIOT

24 Mpina Kak conu BBICI_HI/I‘)'( KapOOHOBBIX POII
KHCJIOT, HX MOIOIIEe ASHCTBHE 11.03.2024
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

2 T POII

3) KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX 18.03.2024 €]
3¢upoB

26 Kupsl: runponus, npuMeHeHue, POII
Ouosiornueckasi pojb )KHPOB 01.04.2024
VYrneBoabl: cocTaB, KjlaccUpUKaIus.

27 B i : POII

QKHEHITNe MPeCTaBUTENH: TII0K03a, 08.04.2024 €]
bpyxTO3a, caxapo3a

08 Kpaxmain u 1iemunronosa Kak mpupoTHbIe POII
MOJIMMEPHI 15.04.2024
KontpoabHasi padora nmo pasjaeny

29 K
«Kuciopoacoaep:xamue opranHu4eckne 99 04.2024
coeIMHEeHH D)

30 A : PolI

MUHBI: METUJIAMHUH U aHWJINH 99 04.2024 3
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 POII
OpraHUYecKHe COeAUHEHUs, UX 90.04.2024 3
O6uonornyeckoe 3HaueHue. [lentuabt

32 benku kak npupoaHbie POII




BBICOKOMOJICKYJIAPHBIC COCANHCHUA

06.05.2024

OCHOBHBIC TTIOHATHS XUMHHU

33 1 POIII
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 13.05.2024
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1 90.05.2024 PO
[TnacTmacchl, KaydyKH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. .
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IHMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

DnexTponuTuyeckas auccoruanus. [loustue
0 BoJIOpoiHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTaHNYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMHUYECKuX dnnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax




HaIIpsHKEHUN METaJUIOB

16

17

XUMUYEeCKHE CBOMCTBA BaKHCHIITNX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertamnen»"

Hewmeranibl, ux nogoxxeHue B
[lepuoanueckoil cucTreMe XMUMUYECKHUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

Du3nyYeCcKue CBOKMCTBA HEMETAILIOB.
AJNIOTpONHs HEMETAJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUI

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
TEMEC ((HeMeTaJIHBI)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

98 KontponbHas pabora o remam «MeTtaibh» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTrepHbIe HEOPTaHUIECKUE

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKON U IMUIIEBOW 0€30IIaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHIMIIAX IPOMBILIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 xnacc / 'abpuensu O.C., OcrpoymoB U.T'., CiagkoB C.A., AKIITHOHEpPHOE
obmectBo «M3narenscTBo «IIpocBerieHne)

* Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A., AKIITHOHEPHOE
obmectBo «M3narenscTBo «IIpocBenieHne

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
INa6puensn, O. C. Xumus 10-11 knacc. bazoBsiit ypoBeHs. MeToauueckoe nocodue
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POII



