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Pabouaa npozpamma yueonozo npeomema «Xumusa» (0a306vlii ypoeeHb) COOmMEencmeyem
DIroc CoO, geoepanvnoii odpazosamenvHoil npozpamme cpeoHezo 0ouLezo odpazoeanus.

Pabouas nporpamma no yuebHOMY npeamery «Xumus» (0a30BbIi ypoBeHB) (TIpeIMeTHass 001acTh
«EcTecTBeHHO-HayuUHbIE TTPEIMETHI») (J1ajiee COOTBETCTBEHHO - MPOrpaMMa 10 XUMUH, XUMHUSI) BKIIOYAET
HOSICHUTENBHYIO 3alUCKy, COJEp)KaHhe OOYYeHUs, IUIAHUPYEMbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMBI I10
XUMUH.

Ioscnumenvhas 3anucka OTpakaeT oOIIME LENM WM 33a4d M3YYCHUS XHUMHH, XapaKTEPUCTHUKY
MICUXOJIOTHYECKUX MPEINOChUIOK K €€ U3y4eHHIO 00yJalolMMUCs, MECTO B CTPYKType yueOHOro miaHa, a
TaKXKe MOJXOAbl K OTOOPY COJEpXKaHHs, K ONpPEACTCHHUIO IUIAHUPYEMBIX PEe3yJIbTaTOB U K CTPYKTYpe
TEMaTHUYECKOI0 IUIAHUPOBAHMUS.

Cooeporcanue 00yueHuss PACKPHIBACT COJCpPXKATEIbHBIC JHHUU, KOTOpBIE MpenIararoTcs s
0053aTeNbHOT0 U3YyYEHHS B KaXKJI0M KJlacce Ha YPOBHE CpeIHero o0uiero oopa3oBaHus.

lInanupyemvie pezynomamsl OCBOEHUS IPOTPaMMbl 110 XUMHUM BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbIE PE3YNIbTAaThl 32 BECh MEPHOJ OOYUEHHUS Ha YPOBHE CPEJHEro oOIero oopa3oBaHus, a
TaKXe MPEIMETHBIC JOCTIKEHHS 00YyJalonIerocs 3a KaXKIblid T01 00ydeHHS.

1) HOSICHUTEJIbHAS 3AIIMCKA

[IporpaMMa 1o XUMUM Ha YpOBHE CpeaHero obmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeNbHON MNPOrpaMMbl CPEIHEro O0OIIero
oOpazoBanus, npeacrapieHHbIX B PI'OC COO, ¢ yuérom Konnenuuu npenogaBanusi yueOHOro mpeamMera
«Xumusi» B oOpa3oBarenbHbIX opranuzamusix Poccuiickoit denepainuu, peanusyromux OCHOBHbBIC
o0Opa3oBaTenbHbIe MPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUH (peepanbHoii pabouel mporpaMMbl BOCITUTAHUS.

OcHOBY MOJAXO0JI0B K pa3paboTKe MporpamMmbl [0 XMMHH, K OIPEAEICHUIO0 OOIIEell cTpaTeruu
o0Oy4deHHs, BOCIIUTAHUS U Pa3BUTUS O0y4aIOUINXCs CpeACTBaMH yuyeOHOro npeamera «Xumus» st 10-11
KJJacCOB Ha 0a30BOM YpOBHE COCTaBWIM KoOHUentyaibHble mnojoxeHus @®IoC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IeJIeil, COJep)KaHus, pe3ylbTaTOB OOy4YeHUS U TpPeOOBaHHM K YpPOBHIO
MOJATOTOBKHU BBITTYCKHUKOB.

B coomeemcmeuu ¢ oanuvimu nonosiceHusmMu npoepamma no xumuu (6azoswviii yposeHv) Ha ypogHe
cpeone2o 0oue20 0o6paz08anUsL:

yCTaHaBNUBaeT 00s3aTeNbHOE  (MHBApMAHTHOE) TMPEAMETHOE  COJAEp)KaHHWEe,  OMpeensieT
KOJJMYECTBEHHBIE W KAYECTBEHHBIE €ro XapaKTEPUCTHKW Ha KaXKJIOM »JTale HU3YYCHHS TIpeaMeTa,
MpeAyCMaTpuBaeT NPUHIUIBI CTPYKTYpUPOBAHUS COJAEPKAHUS W PACIPENCNICHHs €ro I0 Kiaccawm,
OCHOBHBIM pa3zjielaM U TeMaM Kypca;

naéT TMpUMEpHOEe pachpelelieHne Y4eOHBIX YacoB IO TEMaTHYECKUM pas3feliaM, PEeKOMEH]IyeT
MPUMEPHYIO TIOCIEI0BATEILHOCTh HM3YYECHHS OTACNBHBIX TEM Kypca C YU4E€TOM MEXKMPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX ocoOeHHOCTel oOyuaromuxcs 10-
11 xnaccos;

TAET METOAMYECKYI0 HMHTEPIPETALUI0 LEeJIed H3y4yeHUs MpeJAMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpEJHEro oO0Imiero o0pa3oBaHUs, COJEPKATEIbHON XapaKTepUCTUKU
IUTAHUPYEMBIX PEe3yNIbTaTOB OCBOEHHUST OCHOBHON 00pa3oBaTeNbHOW MpPOTrpaMMbl CpPEAHETO OOIIEeTo
o0pa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, MTPEIMETHBIX ), OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHOM
JESTENIbHOCTH O0YUaloIIerocsl Mo OCBOCHHUIO CojiepKaHus npeamera. [1o BceM Ha3BaHHBIM MO3HIHSIM B
mporpamMme 1Mo XUMHH COOJI0JICHa TTPEEeMCTBEHHOCTh ¢ (eepaibHON paboyeil mporpaMMoOil OCHOBHOTO
o0m1ero o0pa3oBaHus 1Mo XUMUH (st 8-9 Ki1accoB 00pa3oBaTENbHBIX OpraHu3aIuii, 0a30BbIi YpOBEHB).

Xumudeckoe oOpa3oBaHHE, MOJydaeMOe BBITYCKHHUKaMH OOIIe00pa3oBaTeIbHON OpTraHU3aIlnu,
SIBIISIETCS. HEOThEMJIEMON YacThi0 MX 0OpPa30BAaHHOCTH U CIIYKUT 3aBEPIIAIONIMM ATAllOM pealn3aliy Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETIOCTHOM cUcTeMe XMMHUYECKOTO
oOpa3oBanus. KitoueBble I1IEHHOCTH KacalTCs T[O3HAHUS 3aKOHOB MPUPOABI, (OPMUPOBAHUS
MHUPOBO33pEHHUSI U OO0IIEN KyJIbTYphl YEJIOBEKA, a TAKKe SKOJOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHHUS K
CBOEMY 3JI0pOBBIO M MPUPOJIHOMN cpefe. PeannsyeTcst xumuueckoe o0pa3oBaHue 00yJarOLINXCsl HA YPOBHE
cpenHero oOuiero oOpa3zoBaHUs CPeACTBAMHU y4eOHOro IMpeaMera «XHUMHs», COJepKaHue U MOCTPOCHUE
KOTOPOTO OMpeAeNeHbl B MPOrpaMMe MO XUMHUU C Y4E€TOM cHeludUKd HAyKd XUMUHU, €€ 3HAYCHHS B



NO3HAHUU TPUPOABI M B MaTepHaIbHOM KU3HU OOIIECTBA, a TAKXKE ¢ yU4ETOM OOIIMX IIeNieil ¥ MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMbI CpefHero obmero obpazoBaHus B Poccuiickoii
®denepauuu.

Ilpu gopmuposanuu cooepoicanus npeomema «Xumusay yumeHvl cledylouue NONONCEHUS O
cneyuguke u 3HaYeHUU HAYKU XUMUL.

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYI0 pojib B CO3/laHMHM HOBOM 0a3bl
MaTepHaJIbHON KYJIbTYphl, BHOCUT CBOM BKJIAJ B (JOPMHUPOBAHUE PAMOHATBHOTO HAYYHOTO MBILIUICHUS, B
CO3/laHHE LIEJIOCTHOIO MpEeACTaBIEeHUs 00 OKpPYKAIOIIEM MHUpPE KAaK O €AMHCTBE IPUPOAbI M YelIOBEKa,
KOTOpoe (hopMUpyeTCs B XMMHUU Ha OCHOBE IMOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIEro MHUPA,
OCO3HAHMsI B3aMMOCBSI3M MEKAY CTPOEHHUEM BELIECTB, MX CBOMCTBAMH M BO3MOXHBIMH 00JacTAMHU
IPUMEHEHHUS.

CoBpeMeHHass XUMMHS KaK HayKa CO3UJATelbHAs, HAyKa BBICOKMX TEXHOJIOTMH HalpaBieHa Ha
pemieHre r00ANbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHSA YEIOBEYECTBA - CHIPbEBOM, YHEPreTUUECKO,
IUILEBOM, HKOJOTMYECKOW O€30MacHOCTH M OXpPaHbl 3/0pOBbs. T€CHO B3aUMOJEHCTBYS C JpyrumMu
€CTECTBEHHBIMU HayKaMH, XMMHs CTaja HEOThEMJIEMON YacTbi0 MHUPOBOH KYJIBTYpbl, HEOOXOAUMBIM
YCIIOBHEM YCHEIIHOTO TPYJla M XKU3HU Ka)KJ0r0 4JeHa O0IecTBa.

B cooTBercTBUM ¢ OOIIMMH LEISIMH U MPUHIUIIAMHA CPEIHETO O00IIero 00pa3oBaHMs COEpIKaHHE
npeamera «Xumus» (10-11 kiaccsl, 6a30BbIif ypOBEHb U3Y4YEHUS) OPUEHTUPOBAHO MIPEUMYILIECTBEHHO Ha
OOMIEKYJIbTYPHYIO TOJATOTOBKY OOYYalOIINXCsl, HEOOXOAMMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEHIHOTO BKIIOYEHHS B KHU3Hb COLIMYMA, MPOAOJKEHHs OOpa3oBaHUS B Pa3IMUYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

Cocmasnarowumu npeomema «Xumusy saenaiomcs b6azogvle Kypewvl - «Opeanuyeckas Xumusy u
«Obwas u neopeanu4eckas Xumus», OCHOBHbIM KOMIIOHEHTOM COJEPKaHHs KOTOPBIX SBIISIOTCSI OCHOBBI
6a30B0il HayKH: cUCTEMa 3HaHUI 110 HEOPraHMYEeCKONH XUMUH (C BKIFOUEHUEM 3HaHUHM U3 00LIel XUMHUN) U
opranuyeckoil xumun. @opMupoBaHUE JaHHON CHCTEMBbl 3HAHUM MPU U3YUYEHUHU MPEAMETa 00ECIeurnBaeT
BO3MOXHOCTb PacCMOTPEHHsI BCErO MHOIrooOpas3usi BELIECTB Ha OCHOBE OOIIMX IOHSTHUH, 3aKOHOB U
TEOPHUI XUMHUH.

CrpykTypa cofepxkaHus KypcoB - «Opranuueckas XumMus» u «OO11ast 1 HeopraHu4eckas XUuMHs»
chopMUpOoBaHa B MporpamMme MO XUMHUM Ha OCHOBE CHCTEMHOIO IOJXO0Ja K M3YYEHHIO Y4eOHOIo
Mmartepuaga M OOYyCJOBJIEHAa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUI Ha OIpeneNEéHHBIX
TEOPETHYECKUX YPOBHsAX. B Kypce oOpraHmyeckoidl XHMMHMM BEIECTBA PAcCMaTPUBAKOTCS Ha YpPOBHE
KJIACCUYECKON TEOpUU CTPOEHUS OPraHUYECKUX COEIMHEHUH, a TaKK€ HAa YPOBHE CTEPEOXMMHYECKHUX U
JJIEKTPOHHBIX MpEJCTaBIeHU o cTpoeHuM BemiecTB. CBelneHHs 00 M3ydaeMbIX B Kypce BelIecTBax
JIA0TCA B PAa3BUTHUHU - OT YIJIEBOJOPOJOB /IO CJIOXKHBIX OMOJOrMYECKH aKTHBHBIX coelMHEHHH. B kypce
OpraHMYECKON XUMHHM TOJy4YalOT pa3BUTHE CQPOPMUPOBAHHbIE Ha YpPOBHE OCHOBHOIO OOILEro
00pa3oBaHus MEpBOHAYAIbHbIE MPEJCTABICHNUS O XUMHUUYECKOH CBS3M, KJIACCHU(PUKAIMOHHBIX MpPU3HAKaX
BEIL[ECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMS, O XUMUYECKON PEAKIUU.

B npeamere «Xumus» 06a3zoBOro ypoBHS paccMaTpHUBAETCs M3YYEHHBIH Ha YPOBHE OCHOBHOIO
oOmiero o0pa3oBaHUsl TEOPETHUECKUH MaTepuan U (AKTOJIOIMUECKHE CBEACHHUS O BELIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas U HeopraHuyeckas XMMHUs» 00y4aromuMcs
IPEJOCTABIISAETCSI BO3MOXKHOCTh OCO3HATh 3HAUCHHME MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U
METO0JIOTUYECKUX MO3MLMHN, TIy0kKe MOHATh UCTOPUYECKOE HM3MEHEHHE (PYHKIUI 3TOro 3aKoHa - OT
o0o01aromIeil 10 00bSICHAIOMEN U TPOTHO3UPYIOLIEH.

Enunast cuctema 3HaHMM O BaXXHEHMIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHMM, CBOWCTBAX H
NPUMEHEHHUH, a TaKXKe O XHMHUYECKUX PEaKIHSIX, MX CYIIHOCTH W 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononssiercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu COAEpKaHuUs, UMEIOLUIUMH KYJIbTYpOJIOTHUYECKUN U
NPUKIATHON XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IMOHMMAaHHMIO B3aUMOCBSI3U XUMHUHU C APYTUMHU
HayKaMM, pacKpbIBalOT €€ poJib B TII03HABATEIBHOM M MPAKTUYECKON JEATENbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCHHUTAHMIO YBaXKEHHS K IMPOLIECCY TBOpPUECTBAa B O0OJACTH TEOPUM M MPAKTUYECKUX
NPUIOKEHUH XMMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U IMYHOCTHO 3HAUYMUMBIX
npo0sieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBAaTh MH(GOPMAIUI0O W NPUMEHATh €€ s
NIOTIOJIHEHUS 3HAHUN, PELIEHNS] MHTEJUIEKTYAJIbHBIX U DKCIIEPUMEHTAIIBHBIX UCCIEA0BATENbCKUX 3a/1a4.



Cooeporcanue yuebHoco npeomema «Xumusy OAHHO20 YPOBHA U3VUEHUS OPUEHMUPOBAHO HA
Gopmuposarue y 00yUArOUUXCA MUPOBO3ZPEHUECKOL OCHOBbL OJisl NOHUMAHUSL PUIOCOPCKUX udetll, maKux
KaK:

MaTepUuaIbHOE €AMHCTBO HEOPTAHUYECKOTO U OPraHM4eCKOro MUpa,

00YCJIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb MPUPOIHBIX
SBJICHUN MYTEM DKCIEPUMEHTA U PEUICHHs MPOTUBOPEUYUN MEXAy HOBBHIMU (haKTaMU U TEOPETHUYECKUMU
NPEANOChUIKAMH, OCO3HAHUE POJM XUMHHM B PEUICHUH SKOJIOTHYECKHX MpoOJeM, a Takxke MpodieM
cOepeXeHHsI SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTHIM U MaTEpUasoB.

B nnane pewenus 3adau eocnumanus, pazeumus U coyuaruzayuy OOYYAIOUINXCS TMPHHATHIC
OporpaMMOil MO XWUMHUU TMOAXOABl K OINPENEJCHUIO COACepX aHUs M MOCTPOCHUS IperMeTa
peyCMAaTPUBAIOT (OPMHUPOBAHUE Yy OOYYAIOIIUXCS YHHBEPCATbHBIX YUCOHBIX JEHCTBHI, MMEIOIINX
0a30Boe 3HAYEHUE [UIS PA3IMUHBIX BHUJOB JEATEIBHOCTH: pELIEHUs MpoOieM, MOWCKa, aHajau3a u
00paboTku uH(OpMAIK, HEOOXOAUMBIX I TPUOOPETEHUS ONBITA TPAKTUYECKON U UCCIIEIOBATEIILCKOM
NESATENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpaktuke mpernonaBaHus XMMHAW Ha YPOBHE CpeqHero oOmiero oOpa3oBaHUs MPH ONpPEACTICHUN
COJIEp)KAaTENIbHOM XapaKTePUCTHKU IIeJied W3Yy4eHHs TMpeJAMeTa HaIpaBlIIeHHEM MEepBOCTEIEHHON
3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (OPMHPOBAHME OCHOB XUMHUYECKOW HAyKW Kak o0iactu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON NEATEIBHOCTH YeJIOBeKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOU KYJIBTYPBI.

TI'naguvimu yenamu uszyuenus npeomema «Xumusy HaA ypoG6He CPEOHe20 00uiezo 00pazoeanus
Ha 0A3080M yPOBHE AGNAIOMCA:

- opmupoBaHUE CUCTEMBl XMMHUYECKHX 3HAHUM KaK Ba)KHEHIIEH COCTaBIIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIeXKAT KJIFOYEBHIC MOHATHS, (hyHIAMEHTAIbHBIC 3aKOHBI H
TEOpUU XHUMHUHU, OCBOCHME S3bIKa HAYKH, YCBOGHHWE M MOHMMAHHE CYIIHOCTH JIOCTYHNHBIX 000OIIEeHUI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

- popmupoBaHUEe W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax I[MO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIni, HEOOXOMUMBIX JUIS PHOOPETEHUsT YMEHUH OPHUEHTUPOBATHCS B MHUPE BEIIECTB H
XUMHUYECKHX SBJICHUH, UMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCETHEBHOM JKU3HU;

- pa3BUTHE YMEHHH W CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAONIONEHHEM M OOBSICHECHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHUEM ITPaBUI 0€30MacHOro 00pAaIEeHHs C BEIIECTBAMHU.

Cooeporcamenvuas xapakmepucmuxa yeneti u 3a0ay usyyeHus npeomema 6 npocpamme no Xumuu
VMOYHEHA U CKOPPEKMUPOBAHA 8 COOMBEMCMBUU C HOBLIMU NPUOPUMEMAMU 8 CUCmeMe CPeOHe20 00ue2o
00pazosanus.

CeronHsa B NpenojaBaHUU XUMHUHM B OOJIbLIEH CTENEHU OTHAAETCS MPEANOYTEeHHE MPAaKTHYEeCKOM
KOMIIOHEHTE  COJEpKaHHs  OOYyYeHHUs,  OpPHEHTUPOBAHHOH  Ha  TOATOTOBKY  BBIIYCKHUKA
o0meo0pa3oBaTeIbHOM  OpraHM3alliy, BIAACIONIEr0 He HAO00poM 3HaHMH, a (QYHKIMOHAIBHOM
TPaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHUSMH aKTHBHOTO TOJYYEHHUS 3HAHWA W NPUMEHEHHS UX B
peanbHOM JKU3HU JUIA PEelIeHUs TPAKTHUECKUX 3a/1a4.

B omou ceazu npu uzyuenuu npeomema «Xumusy oomuHupylowee 3Hauerue npuobpemarom maxue
yenu u 3a0a4u, Kax:

- aganTanys o0yJaromuXcsi K YCIOBHSM JAHHAMHYHO DPa3BHBAIOIIETOCS MHUpa, (HOpMUpOBaHHE
UHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa3oBaHHIO,  COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

- hopMupoBaHre y OOYYAIOMIMXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHITWH), MMEIOIIIX
YHUBEpCAJIbHOE 3HAUEHHUE JUI PA3IMYHBIX BUJOB JEATEIbHOCTU: PELIeHHUs MpobiieM, MOUCKA, aHau3a U
0o0paboTku uH(popManny, HEOOXOIUMBIX ISl MPUOOPETEHHsI OMbITa AEATEIbHOCTH, KOTOpas 3aHHMaeT
Ba)XHOE MECTO B TO3HAHUHM XMUMMH, a TaKXe JUIi OLEHKU C IMO3UIMHA HKOJOTHYECKOM Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YeIOBEKa U MPUPOIHYIO CPELy;

- pa3BUTHE I103HABATEIbHBIX HHTEPECOB, HHTEICKTYalbHbIX W TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE 3HAHUS 1O XHMHH B COOTBETCTBHUH C
XKHU3HEHHBIMHU MOTPEOHOCTSIMH, MUCIOJIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHU JJISl TIOMCKA



U aHaM3a y4eOHOU U HAyYHO- TOMYJIIPHOW WH(DOPMAIIMHA XUMHYECKOTO COJIEPKAHUS;

- popmupoBaHuEe M pazBUTHE Yy OOYYAIOUIMXCA ACCOLMATUBHOIO W JIOTHYECKOTO MBIIUICHHUS,
HAOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, TPH
IUTAHUPOBAHUH U IPOBEJCHUHN XUMHUYECKOTI0 HKCIIEPUMEHTA;

- BOCITUTaHUE y OOYYarOIMUXCs YOSXKIEHHOCTH B T'yMAaHUCTUYCCKOW HANPaBIEHHOCTH XUMUH, €€
BaXHOW POJM B PEIICHUHU TII00ANBHBIX MPOOJIEM pPAlMOHAIBHOIO MPUPOIOIOIb30BAHMS, MOMOIHEHUS
DHEPreTHUECKUX PECYpPCOB M COXPAHEHHUS TMPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OepeKHOr0 OTHOUICHHS K MPHUPOJIE U CBOEMY 3[0POBBIO, a TaKke MPUOOPETEHUs ONbITa UCIOJIb30BaHUS
MOJTYYEHHBIX 3HAHWH I MPUHATUS TPAMOTHBIX PEHICHWH B CHTYaIUSX, CBS3aHHBIX C XUMHYECKHUMU
SIBIICHUSIMU.

Ienrm w 3amaum  W3ydeHUs MmpeaMera «XUMHUsS» TONYyYWIH TOJIPOOHYI0 METOAHYECKYIO
UHTEepIpeTanuio B pasaene «llmaHupyemble pe3yabTaTbl OCBOEHHUS IPOrpaMMBbl [0 XUMHUU», TaKUM
o0Opa3om obecrieueHo YETKOE MPECTABICHNE O TOM, KaKie 3HAHUS U YMEHUSI UMEIOT MPSIMOE OTHOIICHUE
K peajin3aluy KOHKPETHOM IIEJH.

Mecmo yuebHoeo npeomema « Xumusy (6a306blil ypo8eHs) 8 yueOHOM NlaHe

VYyeOubiii npeamer «Xumus» (0a30BbIi YpOBEHb) BXOJIUT B COCTaB MPEIMETHONW 00IacTu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

OO1iee ymnciio yacoB AJs U3ydeHus Xumun - 68 yacos: B 10 kiacce - 34 yaca (1 gac B Hefeno), B
11 knacce - 34 gaca (1 gac B Henem0).

2) COAEP)KAHUE YYEBHOI'O NPEAMETA «XUMMUSI»

COILEPKAHUE OBYYEHMUS B 10 KJIACCE

Oprannyeckasi Xumus

Teopemuueckue 0CHOGbl OP2AHUUECKOU XUMUU.

[Ipeamer oprannyeckoil XMMHUH: €€ BOZHUKHOBEHUE, PA3BUTHE W 3HAYEHUE B IOJYYEHUU HOBBIX
BEIECTB U MarepuayoB. Teopus cTpoeHHs opraHudeckux coequHeHuit A.M. bytiepoBa, e€ ocHOBHbIE
nonoxkeHus. CTpyKTypHbIe (OPMYIIbI OPraHUYECKUX BEIIECTB. [ oMonorus, n3omMepus. XuMu4eckast CBs3b
B OPraHUYECKUX COCAMHEHUSX - OJMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o KiIacCUPUKAMU OPraHUYECKUX BelIeCTB. HoOMEHKIaTypa OpraHu4ecKux
COCIMHEHUH (CHUCTEMaTHW4eCcKas) M TPUBUAIbHBIC HA3BaHUs BAXHEUIIMX TPEICTABUTENICH KIIACCOB
OpPraHWYECKHUX BEIECTB.

OKCHEepPUMEHTAIBHBIE METOJIbI HW3Y4YEHUs BEIIECTB W HMX TPEBPAIECHUN: O3HAKOMJIEHHE C
oOpa3llaMu OpraHMYecKHX BEIIeCTB M MaTepuajaMH Ha HX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OPTraHWYECKUX BEIIECTB, HAOJNIOJCHHUE W OIHUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB MPH HarpeBaHUU (TINIaBIeHUE, OOYTTIMBAHUE U TOPEHUE).

Yeneeooopoowi.

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUH psAl. MeTaH U 3TaH - NpOCTeUIlIne NpeICTaBUTENN
aJKaHOB: (PU3MUYECKHE M XHUMHYECKHE CBOWCTBA (pEaKIMU 3aMEIICHUs] W TOPECHHS), HaXOXKICHUE B
NpUPOJE, MOTyUYEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKHMH psAA. OTWIEH W NPONWIEH - IpOCTEeWIIne
NPEICTAaBUTEIN  AIKEHOB: (U3MYeCKMe W XUMHUYECKHE CBOWCTBA (pEakiMu TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THIpATAIIUN, OKUCIICHHS U TIOJTUMEPHU3AIINHN ), TIOJIYICHUE U TPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metundyraaueH-1,3: cTpoeHue, BaKHEUITNE XUMHUECKHUE CBOMCTBA
(peakuus nonumepusanun). [lomyuyenue cCMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psiji. ALETUICH - MPOCTEHIINi
IPEJICTaBUTENIb AJIKUHOB: COCTaB, CTpO€HHe, (u3Mueckue U XHUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TATIOTEHUPOBAHMS, TUIpATAIlMN, TOPEHHUS] ), TOIyYEeHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (UMYECKHE W XHUMHYECKHE CBOMCTBA (peaKIuu
rajiOreHUpPOBaHUs U HUTPOBAHUSA ), MOTYyYEHUE U MPpUMEHEeHHE. TOKCUUYHOCTh apeHoB. ['eHeTnueckas CBs3b
MEXy YIJIEBOAOPOJaMH, IPUHAAIEKAIIMMU K PA3IMYHBIM KJIaccaM.

[IpupoaHble HCTOYHUKH YTIAEBOIOPOAOB. [IpupoHblii ra3 u nmonyTHele HeTsAHbIE Ta3bl. HedTh 1



e¢ mpoucxoxnaeHue. CnocoObl mnepepabOTKM  He(THU: TEpPEeroHKa, KpPEeKUHI  (TepMUYECKUH,
KaTaJuTHueckuil), nuponus. IIponykrsl nepepaboTku HE(PTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib U IPOAYKTHI €0 nepepaboTKH.

OKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBpallleHHH: O3HAKOMJIEHHE C
o0pa3iaMu ImIacTMacc, KaydyKoB U pe3uHsl, koiekiun «Hedte» u «Yronb», MogenupoBaHHE MOJIEKYI
YIJIEBOAOPOAOB U TajlOT€HONPOU3BOJHBIX, MPOBEACHUE NMPAKTHUECKOW pabOThI: MOJy4YEHHE ITHIICHA U
W3yYEHHE €TO CBOWCTB.

Pacuérnble 3a1auu.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTAa pPEaKkHH IO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucnopoocooeprcawue opzanuueckue coeOuHeHus.

[IpenensHbIe OHOATOMHBIE CIIUPTHI. METaHOT M 3TAHOJ: CTPOCHUE, (PU3NYECKHE U XUMHUECKUE
CBOWCTBA (peakUuMu C AaKTHUBHBIMH MeETa/UlaMH, TaJlOTeHOBOJOPOJAMH, TOPEHHUE), NPUMEHEHHUE.
Bonoponnbie cBs3u Mex 1y MoJIeKyJaMH ciupToB. JleiicTBre MeTaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEKa.

MHoroaToMHbl€ CIUPTHL. DTHICHIJIMKOIb U INIMLEPUH: CTPOCHHE, (PU3MUECKUEe U XUMHUYECKUE
CBOICTBa (B3aMMOJEMCTBHE CO WICJIOYHBIMU METallaMU, KAaue€CTBEHHAs pPEaKIUsl Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUE Ha OpraHu3M uyenoBeka. [IpuMenenue riuunepuHa u STUICHIJIMKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoma.
[Tpumenenue peHomna.

Anpneruapl. @opManbIerus, amneTanbIerui: CTPOCHHE, (U3UYECKHE W XUMHUYECKHE CBOWCTBA
(peak1y OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIIUN), TOJyYEeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAasl U YKCYCHAsi KUCJIOTBI: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOWCTBa (CBOMCTBa, 0OIIMe AJI Kjlacca KUCIOT, peakuus 3Tepudukanum),
nojyueHue u npumeHeHue. CreapuHOBas M OJEMHOBas KHUCIOTHl KaK IPEJICTAaBUTENIN BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE AEHCTBHE.

CrnoxHble 2Qupbl Kak NPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['Maponu3 cinoxHbX 3¢upoB. JKupsl.
I'maponus xupos. [IpumeHenne xupoB. buosornyeckas posb KUpPOB.

VYrineBonbl: cocTtaB, KiacCHU(UKAIUs YIIIEBOJOB (MOHO-, AW- W TMOJucaxapunbl). [mokos3a -
IpOCTEHIINKA MOHOCAaxapui: OCOOEHHOCTH CTPOEHHsI MOJIEKYJNbI, (pU3MUECKHe M XUMHUYECKHE CBONCTBA
(B3aumoneiictBue c¢ runpoxkcunom meau(Il), okucieHue ammmauHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJIEHHE, OpO’KEHUE TIJIIOKO3bl), HaXOXKIACHUE B IMPHUPOJE, MPUMEHEHHE, OMOJOrHYecKas poJb.
®orocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3bI.

Kpaxman wu nemnono3a Kak NOpupofHble mnonuMmepbl. CTpoeHue Kpaxmajna U LIEJUIFOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TUIpon3, KaUeCTBEHHAs PEAKIUs C HOAO0M).

DKclepUMEeHTaIbHbIE METO/Ibl M3yUeHHUs BEIECTB U UX MPEBPALICHU: poBe/ieHHe, HalIro1eHue
U ONHMCAHHWE JIEMOHCTPAIMOHHBIX OIIBITOB: FOPEHUE CHUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX
CHUpTOB (OKHUCIeHHe 3TaHona okcuaoM menu(I1)), MHOroaTOMHBIX CIUPTOB (B3aUMOAEHCTBUE TIMIIEPHHA
¢ runpokcunom wmeau(H)), ampaernnoB (okuciaeHHME aMMHMAyHBIM pPAacTBOPOM oOKcuaa cepedpa(l) u
runpokcugoM menu(Il), B3aumoneiicTBue Kpaxmajia C HOJOM), MPOBEJICHHE MPAKTUYECKOH pabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHsie 3anaun.

Bobruncnenuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

Azomcooepiricanjue opzanuyecKkue coeOUHeHUs.

AMUHOKHUCIIOTEl Kak am@oTepHble OpraHHuYecKue coenuHeHus. DHU3nveckrue U XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe TuIKHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benku kak npupoaHble BBICOKOMOJIEKYIsIpHbIe coequHeHus. [lepBuuHas, BTOpU4HAs U TPETUYHAS
CTpYKTypa O6enKoB. XUMHUUECKUE CBOMCTBA OENKOB: TUIPOJIN3, A€HATYpalUsl, KAUeCTBEHHBIE PEaKlIUU Ha
OenKu.

DKcIepUMEeHTAIbHbIE METO/IbI U3YUYEHHUs BEIIECTB U MX MpPEBpallleHU: HAOMI0eHNEe U OIUCaHNe



JIEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpalUs OEIKOB IIPU HArPEeBAHUH, LIBETHBIE PEaKIIUU OCJIKOB.

Buvicokomonekynapuwvie coeounenus.

OcCHOBHbIE TOHATUS XHUMUU BBICOKOMOJIEKYJIIDHBIX COEAUHEHMI: MOHOMEp, IOJIMMEp,
CTPYKTYpPHOE 3BEHO, CTCIECHb IOJUMEPU3ALMM, CPEAHss MOJIEeKyJspHas Mmacca. OCHOBHBIE METOZBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUM - NOJMMEPU3ALIUS U MTOJIMKOHIEHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YECHMs BEIIECTB M MX IPEBPALICHUN: O3HAKOMIICHHE C
oOpa3Lamu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MesknpeamMeTHble CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsi3ed Npu M3Yy4eHUM opraHudeckod xumuum B 10 Kiacce
OCYILECTBIIICTCS. Yepe3 MCII0JIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX IOHATHH, TaK W IOHSITHH,
SIBJISIFOILIMXCS] CHCTEMHBIMU JUIsl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'0O LIUKIIA.

OOwire ecTeCTBEHHO-HAay4yHbIE IOHATHA: SIBIEHUE, HaydHbIH (akT, T'MIIOTE3a, 3aKOH, TEopus,
aHamu3, CHUHTE3, KiIacCUpUKAIMs, TNEePUOJUYHOCTh, HAOIIOAEHUE, M3MEpEHHe, OSKCIIEPHMEHT,
MOJIEJIMPOBAHUE.

Quzuka: MaTepus, SHEPIusi, Macca, aTOM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TeJO0, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PUM3MYECKHE BEJIWYMHBI U EIUHMIBI UX
U3MEpEHMUSL.

buonoeusn: xnerka, opraHusM, Ouocdepa, OoOMEH BelIECTB B OpraHusMe, (OTOCHHTE30-
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIrIeBOIbI, JKUPBI, (HEPMEHTHI).

I'eozpacghus: MmuHepaibl, TOpHbIE IOPO/IbI, 10JIE3HBIE UCKOTIaeMble, TOILIUBO, PECYPCHI.

Texnonocusi: THILEBbIE MPOAYKTHI, OCHOBBI pPallMOHAJIBHOI'O IHUTAaHUS, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE NPENapaThbl, MATEPUAIIbI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

COJAEPKAHUE OBYYEHMUA B 11 KJIACCE

OO0mas 1 HeOpraHu4vecKasi XuMusl.

Teopemuueckue 0CHOGbL XUMUU.

XUMHUYECKUH d7eMeHT. AToM. SInpo aToma, U30TOMBI. DIEKTPOHHAST 0007I0YKa. DHEPreTHUECKUE
YPOBHH, MOYPOBHU. ATOMHBIE OpOUTANH, S-, p-, 0- aeMeHThl. OCOOCHHOCTH pacIpe/IeCH s YICKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaIusi aTOMOB.

ITepnonnueckuit 3akoH u llepuoauyeckas cucrema xumudeckux sneMeHToB .M. Menneneesa.
Cas3p nepuoauyeckoro 3akoHa u [lepronnyeckoii cucreMbl XumMuueckux anemeHTos .M. Menneneesa ¢
COBPEMEHHOU TEOPUEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB
1 00pazyeMbIX UMU IPOCTHIX U CIOKHBIX BEIIECTB IO TPyIIaM U NnepuoaaM. 3HaueHHe NePUOANUECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XuMuieckasi cBsizb. Buapl xumuueckoi cBsizu (KOBaJIEHTHas HEMOJspHAs U
NOJIsIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3Mmbl 00pa30BaHUS KOBAJIEHTHOW XUMHUYECKOW CBS3M
(0OMEHHBI M JOHOPHO-AaKIENTOpHbIN). BomoponHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTBA.
THUIBI KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAININYECKON PEILIETKH.

[lonsatne o nucnepcHeIX cucreMax. VICTMHHBIE W KOJUIOMIHBIE PacTBOpPBL. MaccoBas oJist
BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HoMeHkiaTypa HEOpPraHMYeCKHX BEIIECTB.
I'enernueckas cBA3b HEOPraHMYECKUX BELIECTB, IPUHAIEKAINX K Pa3IMUHBIM KJlaccaM.

Xumunyeckas peakuus. Kinaccupukanns XuMUUYECKUX peaKIfil B HEOPraHU4IeCKON U OPraHUYeCcKOM
XUMHMHM. 3aKOH COXPAaHEHHUs MacChl BEIECTB, 3aKOH COXPAaHEHMs W MPEBpAIllEHUs SHEPIUU IIpU
XUMHYECKHUX PEAKIHSIX.

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT Pa3IHuHbIX (pakTopoB. OOpaTUMbIE peakIui. XUMHUYECKOEe
paBHOBecHe. DaKTOPHI, BIUSIONIME HA COCTOSIHNE XUMU4ecKoro paBHoBecus. [Ipunnnn Jle llarense.

Onexrponutuyeckas aucconuanus. CHUiIbHbIE U ci1adble 3JeKTpoauThl. Cpeaa BOAHBIX pacTBOPOB
BEIIECTB: KUCIIasA, HelTpanbHasl, iesiouHas. Peakiiny noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.



DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHsI BEIIECTB M WX MPEBPAICHUI: ITEMOHCTpAIUs TaOJHII
«Ilepuoguueckas cucrtema xumuueckux odseMmeHtoB J[.MI. MenneneeBa», wu3ydeHHEe Mojenen
KPUCTATMYECKUX PEMIETOK, HAOIIOJCHHE W ONMUCAaHUE JEMOHCTPAIIMOHHBIX M J1a0OpAaTOPHBIX OIBITOB
(paznoxeHue MEpoOKCHIAa BOAOPOJAa B MPUCYTCTBHHM KaTalnW3aTopa, OMPEJICICHHE Cpelbl pPacTBOPOB
BEUIECTB C IIOMOILIBIO YHUBEPCAJIBHOTO HWHAMKATOpa, peakUud HOHHOro OOMEHa), IpOBEACHUE
MPaKTHYECKON paboThl «BiusiHue pa3nuyHbXx (PaKTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIII.

Pacuérnsble 3anaun.

Pacuérel mo ypaBHEHUSM XMMHUUYECKHX PEAKLHH, B T.4. TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM IMOHATHS «MACCOBAsi JI0JIsl BEILIECTBAY.

Pa3znes 2. Heopranuveckasi Xumusi.

Hemeramnsl. [lonoxxenue HemerauioB B llepuoaudeckont cucreme xumudeckux snemenTos /1.
MennaeneeBa U OCOOCHHOCTH CTpPOEHHUsT aToMOB. DU3NYECKHME CBOWCTBA HEMETAIOB. AJUIOTPOMNUS
HEMETAJUIOB (Ha mpuMepe KUCIopoaa, cephl, pochopa u yriieposaa).

XUMUYECKHE CBOWCTBA BAKHEHIINX HEMETAUIOB (TaJoreHoB, cepbl, a30Ta, (ocdopa, yriepoja u
KPEMHHUSI) U UX COCIMHEHUM (OKCHUIOB, KUCIOPOICOIEPKAIIMNX KUCIIOT, BOJOPOIHBIX COSIUHEHU).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. Ilonoxenue MerauioB B Ilepuonnueckol cucTeMe XMMHMYECKUX 3jeMeHToB [[.M.
MengeneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI04eK aTroMoB MeTaiuioB. OOmme Qusndeckue
cBoicTBa MeTa/uI0B. CIUTaBbl METAJJIOB. DJIEKTPOXUMUUYECKHUH PsAJl HATTPSHKEHUN METaJIOB.

XUMUYECKHE CBOICTBA BaXHEHIIMX METAIOB (HATpUM, Kamui, KajabIMil, MarHui, aJrOMUHUI,
IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUHN.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIEePUMEHTAIBHBIE METOJbl M3YUYEHHsI BEIIECTB M HMX NPEBPALICHUN: U3YYCHUE KOJUIICKIIMH
«Metamnel U CIUIaBb», OOpa3lOB HEMETAIOB, PEIICHHWE SKCIEPUMEHTANbHBIX 3a/lady, HAOII0JIeHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHHUS C
pacTBOpaMH KUCIIOT U LIEJI0Uel, KaYeCTBEHHbBIE PEaKIIMK HA KaTHOHBI METAJUIOB).

Pacuérnsie 3anaun.

Pacuétbr Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIH
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIUH, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

Xumus 4 )Ku3Hb. MeKnpeaMeTHble CBSI3M.

Ponp xumum B oOecredyeHHH SKOJOTMUYECKOH, JHEpPreTMYeckol W MHUIIeBOH O€30MacHOCTH,
pa3BuUTHUU MeaUIMHEL. [loHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss 006 OOMIMX HAYYHBIX MPHUHIMIAX TMPOMBIIUICHHOTO TMOMYUYEHUS Ba)KHEUIITNX
BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEpPUAJIOB: BAXKHEWILNME CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, Kpacku, CTEKJIO, KepaMmHKa, MaTepualbl IS DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaIbHbIe yI00pEHHUS.

XuMHUsL M 3/I0pOBbE YEJIOBEKA: MpaBHJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpEraparoB, MpaBuia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM JKU3HH.

Peanuzanus MexXnpeaMeTHBIX CBsi3ed MpH HM3y4eHUH OOIIed W HeopraHuueckod xumuu B 11
KJIacCe OCYIIECTBISIETCS 4epe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTJACTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHSATHS: HAYYHBIH (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHaIu3,
CUHTE3, Kiaccuukamus, MepuoOJUYHOCTb, HAONIONEHUE, SKCIEPUMEHT, MOJAEIUPOBaHUE, H3MEpEHHE,
SIBJICHUE.

dusmka: Marepus, DOSHEPrus, Macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOI,
pPal0aKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUECKUN YPOBEHbB, BEUIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (GU3NUECKUE BETMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHThI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHeEpabl, TOpHbIE TTOPOIbI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, PECYPCHI.



TexHomorus: XuMHUYECKas MNPOMBINIJICHHOCTb, MCTAJUIYpPTHsA, I[MPOU3BOACTBO CTPOUTCIBHBIX
MaTCpUuaJIOB, CEJIbCKOXO03MCTBEHHOE IMpOU3BOJACTBO, IMHUIOICBAA ITPOMBIINIJICHHOCTD, (bapMaHeBTI/ILIeCKaH
MNPOMBIINIJICHHOCTb, IPOU3BOJACTBO KOCMCTHYCCKUX NpCHapaTroB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTC€pHraJIoB, SJICKTPOHHAA MPOMBINIICHHOCTh, HAHOTCXHOJIOI'H.

3) IVIAHUPYEMBIE PE3YJbTATbI OCBOEHHs HNPOI'PAMMbBI YYEBHOI'O
INPEJIMETA «XUMUSA» (BA3OBBIU YPOBEHB) HA YPOBHE COO

JIMYHOCTHBIE PE3YJIBTATHI

B coomsemcmeuu ¢ cucmemno-0esamenrbHOCMHbIM NOOX000M 8 CHMPYKMype JUYHOCHIHbIX
pe3yIibmamos 0ceoenusi npeomema «Xumusy Ha YpoeHe cpedHe20 00we20 00paz06anus GvloeeHbl
cnedyrowue cocmasisowue:

OCO3HaHME OOYYarOIIMMUCS POCCUHCKOW TpaXJTAaHCKOW HWACHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

LIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOACTBOBATbCd B CBOEH JI€ATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IIPUCYIIMMH IIEIOCTHONW CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYME NPAaBOCO3HAHMS SKOJIOTMUYECKOH KyJIbTyphl M CIIOCOOHOCTH CTaBUTh LIEJIM M CTPOMUTH
JKU3HEHHBIE IIJIAHBI.

JIMYyHOCTHBIE PE3YNbTAaThl OCBOEHUS HpeaMera «XHUMHUsS» IOCTHralTCs B €IUHCTBE y4yeOHOH U
BOCIIUTATEIbHON NEATEIIBHOCTH B COOTBETCTBHM C I'YMaHUCTUYECKHMH, COLUMOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM M HJAEATaMU POCCHHMCKOTO TIPa)KAAHCKOTO OOLIECTBA, NPUHATHIMH B
oOuiecTBe HOpMaMM U TpaBWIaMHM IIOBEJEHUS, CIHOCOOCTBYIOIMMHU IIpoOlleccaM CaMOIIO3HaHMS,
CaMOpPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH O0yYarOIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHs» OTpa)xkaroT COPMUPOBAHHOCTH OIbITA
MIO3HABATEJILHOM M MPAKTUYECKOHW IEATENIbHOCTH O0y4aroIuXcs M0 peaau3alvy NMPUHATHIX B 0OLIECTBE
IIEHHOCTEH, B T.4. B YaCTH:

1) epasicoanckozo socnumanusn:

- OCO3HaHMs 00yYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sA3aHHOCTEH, yBaXKEHUSI K 3aKOHY
U IIPaBOIOPAIKY;

- IPEJCTABIEHUS O COIMAIBHBIX HOPMax M MPAaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOpPYECKOH JAEATeNbHOCTH MpPHU CO3JaHUU YUYEOHBIX IPOEKTOB,
pelieHny yueOHbIX U M03HABATENIbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

- CI0OCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThl IpYTHX HpU
aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOI 1€ATENbHOCTH;

2) nampuomuuecKkozo 60CRUMAHUA:

- [ICHHOCTHOI'O OTHOILIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHON XUMHY;

- YBaXXEHUs K INPOLIECCY TBOpPUECTBA B OOJACTU TEOPHM U MPAKTUYECKOTO NMPUMEHEHUS XUMHH,
OCO3HAaHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh pPe3yjbTaT JJIUTENbHBIX HaOIIOJEHHM, KPOIMOTIUBBIX
JKCIEPUMEHTAIBHBIX [IOUCKOB, IIOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB;

- UHTEpeca U MO3HaBaTEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOUIEM aHaln3e MHQOpPMAIUH O
MIEPENOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) dyx06HO-HpaAGCMBEHHO20 80CRUMAHUA:

- HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO ITOBEACHUS;

- CIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSA3aHHbIE C XHMHUYECKUMH SIBICHUSMU, U MPUHUMATH
OCO3HAHHBIE PELIECHUS, OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OILICHUBAaTh CBOE IIOBEJEHWE M TIOCTYIIKM CBOMX TOBapUIle ¢ MO3ULUI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX IIOCTYIIKOB;

4) hopmuposanun Kynemyput 300poewn:

- MOHMMaHUs IIEHHOCTeH 370poBOro M 0Oe3omacHOro obOpasza KH3HH, HEO0OXOAMMOCTH



OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUECKOMY 3/10POBBIO;

- coOMI0IeHus MpaBul 0€30MacHOro OOpAaIEHHS C BEUIECTBAMH B OBITY, TOBCETHEBHOM KU3HU U B
TPYAOBOM JESATEIBbHOCTH;

- IOHUMaHU UEHHOCTU MPaBWJI UHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MAacHOrO MOBEICHHS B
CUTYaLUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

- OCO3HAHMS TOCHEACTBHUM UM HENPUSTUS BPEIHBIX MPHUBBIUEK (YHOTPEOIEHUS aIKOTOJId,
HapKOTHKOB, KYpEHHUs);

5) mpyooeozo éocnumanus:

- KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW  JICATEILHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JAESTEIbHOCTH;

- YCTAaHOBKM Ha aKTMBHOE y4acTHE B PELICHUH IPAKTHUUECKUX 3a]a4 COLMAIIbHON HAIPaBJIE€HHOCTU
(B paMKax CBOETO KJjlacca, IIKOJIbI);

- MHTepeca K NPAKTUYECKOMY H3yYCHHIO MNpodeccuil pazauyHOro pojaa, B T.4. HAa OCHOBE
MIPUMEHEHHUS NIPEAMETHBIX 3HAHUH 110 XUMUU;

- YBaXEHMSI K TpyAy, JIOIAM Tpyla M pe3yjpTaTaM TPYIAOBOM JEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIUBUIYaIbHOU TpaeKTOpuu oOpa3oBaHus, Oynyuiel npodeccuu U peanusanuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 IOTpeOHOCTEH O0IIIeCTRA;

6) 9Kon02uuecKo20 6ocnumanus:

- 9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOLIEHUS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

- IOHUMaHUS TH00aIbHOTO XapakTepa OHKOJOTMYECKUX NpoOsieM, BIUSHUS HSKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON M COLIMAIIBHOM CPEJIbL;

- OCO3HaHHUS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTIDKCHUH XUMHH [UIsl PELICHHs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

- AKTUBHOI'O HENPUATHUS EWCTBHI, MPUHOCSIIIUX BPEJl OKPYXkKaroleHd MPUPOJHON Cpele, YMEHHs
IIPOrHO3MPOBATh HEONAroNpUsATHBIE HKOJIOTUYECKUE TOCIEICTBUS MNPEeANPUHUMAEMbIX JEHCTBUIA U
IpeoTBpallaTh UX;

- HAJIMYMS ~ Pa3BUTOTO  DKOJOTMYECKOTO  MBIIIIEHUS, 3KOJOTHYECKOW  KYJIbTYpbl, OIBITA
JEATEIIBHOCTH DKOJIOTMUECKOM HANPaBIEHHOCTH, YMEHHMS PYKOBOACTBOBATHCS MMM B II03HABATEIbHOM,
KOMMYHHUKaTHUBHOW U COLMAIbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHUSI aKTUBHO IPOTUBOCTOSITh UJI€0JIOTUN
xemopoOuu;

7) yennHocmu HayuHO20 NOZHAHUSA:

- ¢()OpMHUPOBAHHOOT'O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTUKU;

- MOHUMaHUs CHeNUPUKM XUMHMM Kak HaykHd, OCO3HaHHMA €€ poiau B (HOPMUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBIIIUIEHUS, CO3/IaHUU 1I€JIOCTHOTO MIPEICTaBICHUS

00 OKpyXamolIleM MUpe Kak O E€AMHCTBE MPHUPOJbl M 4YeJIOBEKa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

- yOexXIEHHOCTH B 0CO0OW 3HAUYMMOCTH XHMHMH JJIsI COBPEMEHHOM IMBWIM3AlMK: B €€
TYMaHHUCTHYECKOW HAIPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTE€pUAIBLHON KYJIbTYpHI,
peLIeHNH TI00aNbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIOBEUYECTBA - CHIPEBOM, IHEPreTHUECKOM,
MUIIEBONH M 3KOJIOTMYecKON 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIIEYEHUN YCIOBUN YCIEHIHOTO
TPyZa ¥ 9KOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJ0T0 YJieHa 00IIeCTBa;

- €CTECTBEHHO-HAyYHOU IPaMOTHOCTH: MOHUMAaHMsI CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHMS JJIS aHAIN3a U OObICHEHHS
SBJIEHUN OKPY)KAIOIIEr0o MHpa W MPOUCXOJAMMX B HEM H3MEHEHMH, yMEHMs JeiaaTb OOOCHOBAaHHBIE
3aKJIFOYEHHS. Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIETbI0 MOJYYEHUs JOCTOBEPHBIX
BBIBO/JIOB;

- CIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XMMHUECKHE 3HAHMUA Ui pelleHus npolsieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

- HHTepeca K TMO3HAaHUIO M MCCIE0BATENbCKOM JAEATENbHOCTH; TOTOBHOCTH M CHOCOOHOCTH K



HENpepbIBHOMY 00pa30BaHUIO M caMO0OPa30BaHNIO, K aKTUBHOMY ITOJTy4YEHHIO HOBBIX 3HAHUHN MO0 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU;
- HHTepeca K 0COOCHHOCTSM Tpy/a B Pa3InYHbBIX cepax MpodhecCHOHATbHON AeATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

Memanpeomemmnule pe3yiomamul 0C60eHUsA y4eOH020 npeomema «Xumus) Ha yposHe cpeoHe2o
00ueco 00pazosanus 6KaOYAIOM:

3HaYuMBble N1 (QOPMUPOBAHMUS  MHPOBO33PEHUS  OOYHYAIOIIUXCS — MEXAUCHUILITUHAPHBIC
(MeXmpenMeTHbIE) OOILIeHAayuYHbIe MOHATHUS, OTPAXKAIONIUE I[EJIOCTHOCTh HAYYHOW KAPTHHBI MHpa HU
cnenuuKy METOJ0B MO3HAHMSI, HCIIOJNIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, SHEPTHUs,
SBJICHHE, TPOLECC, CHUCTeMa, HAy4YHBIH ()aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClIeJOBaHKe, HAOI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHeE);

YHHUBEpCaIbHBIC yueOHbIE IelcTBUS (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC,

perynaTuBHbIe), obecrneunBarone GopMupoBanre GyHKIMOHAIBHON IPaMOTHOCTH U COIIMANIBHOM
KOMIIETEHIIMHU 00Y4arOIUXCS;

CIOCOOHOCTH oOyuaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCaJbHbIE y4eOHbIE NEHCTBUS B IMO3HABATEIbHOM M COLMAIBHOU
MPaKTHKE.

MeranpeameTHble  pe3ynbTaTbl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIBHBIMM  Y4€OHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSIMHU.

Ho3nasamenvnuvie YY/[

Jlozuueckue deticmeus:

- CAMOCTOATENBHO  (OPMYJIMPOBATh W aKTyaJlM3HpOBAaTh  IPOOJIeMy, BCECTOpDOHHE &
paccMaTpuBaTh;

- OIPENENSITh eI JIeATEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JOCTUKEHMSI, COOTHOCUTH
pe3yNIbTaThl ASSITENLHOCTH C TIOCTABJICHHBIMU IIEJISIMU;

- HCII0JIb30BAaTh IIPH OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS - BBIJIEISTh XapaKTepHbIE
MPU3HAKU TOHATUN U yCTAHABJIMBATh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSATUS IS
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

- BBIOMpPATh OCHOBAHUS M KPUTEPHUH ISl KTacCU(DUKAIINK BEIECTB M XUMUYECKUX PEaKIIHii;

- YCTaHaBIIMBAaTh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMHU;

- CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, JIENYKTUBHBIC, MO AHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHS B pPacCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH BBIBOJBI U
3aKJIIOYEHUS;

- IPUMEHSATH B MIPOLIECCE TTO3HAHUS, UCIIOIb3yEMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBLIBATh MOJICIbHBIE MPEICTaBICHHUS - XUMUYECKUH 3HaK (CHMBOJI) JJIEMEHTa, XHUMHYECKas
dbopmyra, ypaBHEHHE XUMUYECKON PEaKIUU - MPU PEIICHUN y4eOHBIX MO3HABATEIIbHBIX U MPAKTUYECKHUX
3a/1a4, MPUMEHATh HA3BaHHBIE MOJIETIbHBIE TPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MNPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUA.

bazosvie uccnedosamenvckue oeticmeusi:

- BIaZIeTh OCHOBAMU METOJOB HAy4YHOTO T[IO3HAHMSI BELIECTB M XHUMHUYECKUX PpEaKLUi;
dbopMynupoBaTh LETHM W 3aJa4d HCCIENOBaHUS, HCIOJB30BaTh IMOCTABIEHHBIE M CAMOCTOSATEIHHO
chOopMyJIMpPOBaHHBIE BONPOCHI B KayeCTBE HHCTPYMEHTAa TMO3HAHMS M OCHOBBI A (pOpMHpOBaHUS
TUIIOTE3bI 10 MPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

- BIQJIeTh ~HABbIKAMU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAaHUS M TIPOBEACHMUSI  yUYEHUYECKUX
JKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOJIOAaTh 3a XOAOM IPOLEcca, CaMOCTOSATENbHO
IIPOTHO3UPOBATh €r0 pe3yabTaT, GOpMYyIUPOBATh 0OOOIIEHNS M BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yJIbTaTOB UCCIIEAOBAHUS, COCTABIATh 000OCHOBAHHBIM OTUET O MPOJeIaHHOM paboTe;

- IPpUOOPETaTh OMBIT YYEHUUECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM NeATENbHOCTH, MPOSBIAThH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IOHMCKY METOJIOB PEIICHUs] NMPaKTHYECKUX 3a/ad,
MPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

Paboma c ungopmayueri:



- OPUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHMKAX HMH(OpMAIMM (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHYECKOTO COZepX aHus, CIpaBoOYHbIe Mocolusi, pecypchl MHTepHeTa), aHanu3upoBarh WHGOPMAIUIO
pa3nuyHBIX BUAOB M (OPM TPEACTaBICHUS, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(bopMyIHpOBATH 3aMPOCH U MPUMEHSITH PA3IMYHBIE METOABI MIPH MOUCKE U 0TOOpe MH(OpPMAIHH,
HEOOXOIUMOM ISl BHITOMTHEHUS Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

- IpUOOpETaTh OIBIT HCIOJIB30BAaHUS HWH(POPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH H
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

- CAMOCTOATENIBHO BBIOMpATh ONTHUMAJIBHYIO (OpMy TMpelncTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKH, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

- ICTIOJIb30BaTh HAay4YHBIN S3BIK B Ka4E€CTBE CPEJCTBA MPHU padoTe ¢ XMMHUYECKOW MH(OpMAaIHEN:
OPUMEHSATh MEXIpeaMeTHble (du3nyeckue U MaTeMaTUuecKue) 3HaKH U CHUMBOJBL, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

- HCIIOJIb30BaTh U MPE0OpPa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATJISAHOCTH.

Kommynuxamuenwvie YY/I:

- 33/1aBaTh BOIPOCHI IO CYHIECTBY O0OCYXJIaeMOil TeMmbl B XOJ€ JAuajora W/WiId TUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEAJIOKEHHSI OTHOCHTEIBHO BBIMOIHEHUS TMPEATI0KCHHOM
3a/1a4i;

- BBICTYIIaTh C NpE3CHTAlMENd pe3ylbTaTOB I103HABATEJIbHOW JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WU COBMECTHO CO CBEPCTHHKAMH IPHU BBINOJHEHUH XHMHUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH paboTHI 10 MCCIICAOBAHUIO CBOIMCTB M3y4aeMbIX BEIIECTB, PeaH3aliy y4eOHOTO MPOEeKTa
U GopMyIHpPOBaTh BBIBOJBI 110 PE3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM COTIACOBAHUS MO3UIIUN
B XOJI¢ 00CYX/ICHUS 1 OOMEHA MHCHHSIMH.

Pezynamuenvie YY/I:

- CaMOCTOSITEIbHO IUIAHUPOBATh U  OCYIIECTBISATh CBOIO I103HABATEIbHYIO JESTENBHOCTD,
ompeznenss e€ [eTd W 3aJadd, KOHTPOJIUPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeiaraeMblii alropuTM JEHCTBUI MU BHINOIHEHUH Y4€OHBIX M MCCIEA0BATENbCKUX 3a/1a4, BBIOUPATh
HanOonee 3(p(EeKTUBHBINA COCOO HX peleHHs ¢ y4ETOM MOJIyYeHHUs HOBBIX 3HAHUM O BEIIECTBAX H
XUMHAYECKHUX PEaKIUsIX;

- OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynabTaThl OCBOCHMSI IPOTPAMMBI CPEIHEro 00IIero oOpa3oBaHMs MO XUMHH Ha
0a30BOM YpOBHE OpHEHTHUPOBaHBl Ha oOOecleYeHne NPEeUMYIIECTBEHHO 0011e00pa3oBaTenbHON U
OOLIEKyIbTYpHOUM MOATOTOBKM oOydaromuxcs. OHU BKIIIOYAIOT crienuduyeckue st yueOHOro rnpeaMera
«XUMUS» HayuHble 3HAHMUSA, YMEHHS M CIOCOObI JEWCTBUH MO OCBOGHHIO, MHTEPIPETAlH U
npeo6pa3OBaHm0 3HaHPH>i, BUbI ACATCIIBHOCTHU IO MOJYUYCHHUIO HOBOI'O 3HAHUA WU ITPUMCHCHUIO 3HAaHWUH B
pa3INYHBIX y4EOHBIX M pealibHbIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHEH. B mporpamme no xumuu
MPEAMCETHBIC PE3YJIbTAThI ITPEACTABIICHEI I10 I'OJJaM U3YUCHUS.

10 KJIACC

K xonuy obyuenus ¢ 10 knacce npeomemmusie pe3yromamsl oceoeHusn Kypca «Opzanuueckas
XUMUAY OMPaAXCAIOm:

- chopMHpPOBAaHHOCTH TPEJCTABICHUM O XHUMHUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYUYHOU
KApTUHBI MUPA, POJIA XUMUU B ITIO3HAHWUHU SBJICHUN IPUPOJIBI,

B (OPMUPOBAHWU MBIIUJICHUSI U KYJIBTYPbl JHYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH,
HeO6XO)IHMOI\/'I IJId pEIICHUS MPAKTUYCCKUX 3ada4 U OKOJIOTHYCCKH 000CHOBAaHHOI'O OTHOIIIEHUS K CBOCMY
3JI0pOBBIO U IPUPOHOIL cpeie;

- BJIAICHUC CHUCTEMOU XHUMHYECKUX 3HaHHI>1, KOTOpass BKJIFOYACT: OCHOBOIIOJIArarOIIve IMOHATHA
(XMMUYECKUIl ~ DJIEMEHT, aToM, OJJIGKTpOHHass  00oJiouka aToma, MOJEKylia, BaJIEHTHOCTb,
3JEKTPOOTPHUIIATENILHOCTh, XUMUYECKasi CBsSI3b, CTPYKTypHass (opmyrna (pa3BépHyTas M COKpallEHHas),
MOJIb, MOJISIpHAs Macca, MOJSPHBIA O0BEM, YIIIEpOIHBIN CKeneT, (YHKIMOHAIbHAS TPYIMa, pajuKal,



M30MEPHUSI, U30MEPBI, TOMOJOTUYECKUI Psii, TOMOJIOTH, YIJIE€BOJOPOAbI, KHCIOPOA M A30TCOAEpXKallne
COEJMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHHS);

- TEOPUHM U 3aKOHbI (Teopus CTpoeHus opraHuueckux BemiectB A.M. bytiepoa, 3akoH
COXPaHEHMsI MacChl BEILIECTB);

- 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3bIK XUMUMU;

- MUPOBO33PDCHUECKHE 3HAHMS, JIE)KAIIME B OCHOBE IOHMMAHUSA IPUYUHHOCTU U CHCTEMHOCTHU
XUMHUYECKHX SIBICHUH, (DaKTOJOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, IMOJIYYEHUH U OE30MacCHOM
UCIIOJIb30BaHUH BAKHEUIIINX OPTraHUYECKUX BEIIECTB B ObITY U IPAKTUYECKOH 1EATEIbHOCTH YEJIOBEKa,

- ¢(hOPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKM TMOHATHH, YCTaHABJIMBATh HMX
B3aMMOCBSA3b, MHCIIOJIB30BATh COOTBETCTBYIOIUE IIOHATUSA IIPM ONUCAaHMM COCTaBa, CTPOCHUA U
MIPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

- ¢(OpPMHUPOBAHHOCTh YMEHHMI HCIOIB30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJECHHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpamIEHHOI) (OpMYJT OpPraHUYECKHX BEUIECTB H
YPaBHEHHH XWUMHUYECKHX PpEakLMi, H3rOTABIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB I
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

- ¢(OpMHUPOBAHHOCTh YMEHHUI yCTaHaBIMBaTh IPHUHAIJIEKHOCTh M3YYEHHBIX OPraHMYECKHX
BEIIECTB 0 UX COCTaBy M CTPOCHUIO K ONpPEACTEHHOMY KIIACCY/TpPYIIE COCAMHEHUH (YTIeBOJOPOIHI,
KHCJIOPOJI U a30TCOAEPIKAINEe COSMHEHNUS, BBICOKOMOJIEKYIISIPHbIE COEIMHEHMSI), 1aBaTh UM Ha3BaHUS I10
cucrematnueckoii Homenkiarype (IUPAC), a takxke NpUBOIUTH TPUBHAIBHBIC HAa3BaHUS OTIEIBHBIX
OpPraHMYECKHUX BEIIECTB (3TWUJIEH, MPONWIEH, AaUEeTUJIeH, STWIEHIJHUKONIb, TIJHULIEpUH, (eHou,
dopManberu, aueraibAerujl, MypaBbUHAs KHCIIOTa, YKCYCHasi KHCIIOTa, OJEHMHOBAas KHUCJIOTA,
CTEapHHOBAs KUCIIOTA, INII0K03a, (PPYKTO3a, KpaxMall, LeJUII0J103a, TIUIHH);

- chOPMHUPOBAHHOCTh yYMEHHUS ONPEACIATh BUABI XHUMHYECKOW CBSI3M B  OPTaHUYECKUX
COEMHEHUX (OJJMHApHbIE U KPaTHBIE);

- ¢(OpMHUPOBAHHOCTh YMEHHSI TIPUMEHSTDH TTOJIOKEHHUSI TEOPUU CTPOCHHS OPTraHMYECKHX BEUIECTB
AM. BbytnepoBa a1 oOBSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHMsI MacChl BEILECTB,;

- ¢(OpMHUPOBAHHOCTh YMEHMH XapaKTE€pHU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHUE U XMMHUYECKHE
CBOMCTBa TUIMMYHBIX MPEICTABUTENEH PA3IUUYHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
IOpONWJIeH, aneTusieH, Oyranuen-1,3, merunOyragauen-1,3, GeH307, METaHON], ATAHOJ, 3TUJICHIVIUKOIIb,
[NIMLEpUH, (EHOJ, aleTalbJeru], MypaBblHas M YKCYCHas KHUCIJIOTHI, IJIIOKO3a, Kpaxmall, LeJUI0J03a,
aMMHOYKCYCHAsl KHUCIJIOTa), WIIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXJIYy HHMMU YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

- ¢(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHMKH YTIIEBOJAOPOAHOTO CHIphs (HE(TH,
IOPUPOJHBIM Ta3, yroiib), CHOCOOBI MX TNepepabdOTKM M MNPAKTHYECKOE MPUMEHEHHE IPOAYKTOB
nepepadoTKH;

- chopMHpPOBAaHHOCTh YMEHHI NPOBOAUTH BBIYMCIEHHUS MO XWMHUYECKUM YpaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WJIM TMPOJIYKTAa pEeakIUH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WJIN MIPOJYKTOB PEAKIUH);

- ¢OpPMHUPOBAHHOCTh YMEHMH BIaJIeTh CHUCTEMOW 3HAHMH 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHMS, MCIONB3YEMbIX B XHMHUHU IpPU H3YYEHHHM BELIECTB M XMMUYECKUX SIBICHUU (HaOIOIeHHe,
U3MEpEeHUe, HKCHEPUMEHT, MOIEIUPOBAHME), HUCIOIb30BATh CHCTEMHbIE XHUMHMUYECKHE 3HAHUS JUIS
OPUHATHUS PEUIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

- cOpMUPOBAHHOCTH YMEHHI COOII0OIaTh TIpaBUJa MOJb30BAHUS XUMHYECKOM

nocynol u J1abopaTopHbIM 00OpYyIOBaHHMEM, a TaKKe IpaBHiia OOpalIeHHs C BELIECTBAMHU B
COOTBETCTBUU C MHCTPYKLMSIMH IO BBITOJIHEHUIO J1a00paTOPHBIX XMMUYECKUX OIBITOB;

- cGOPMUPOBAHHOCTh ~YMEHUH TIJIAHUPOBATh M  BBINOJHATH XHUMHUYECKUH  SKCIIEPUMEHT
(mpeBpallleHus: OpraHMYeCcKUX BEUIECTB MpPU HAarpeBaHUU, MOJIyYEHUE ATHIIEHA U U3YYEHHE €ro CBOMCTB,
Ka4eCTBEHHBIE PEAKIMKM OPraHMYECKUX BEILECTB, JEHATypalus OENKOB IpH HarpeBaHUH, IBETHHIC
peakuuu GeKoB) B COOTBETCTBUH C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH NPU 0OpaIeHUH C BEIECTBAMHU U
7a00paTOpHBIM 00OpPYJOBaHUEM, NPEACTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme



3aMMCH YpaBHEHHH COOTBETCTBYIOIMX PEAKIMKA U (POPMYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

- ¢GOpPMHUPOBAHHOCTh YMEHMM KPUTHYECKH AaHAJIM3UPOBaTh XMMUYECKYI HHGMOpMaIMIo,
NOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoi nHpopmaru, HTEpHET U IpyTux);

- ¢(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh IPaBUIIa SKOJIOTMYECKH 11e1eCO00Pa3HOro MOBEIEHUS B
OBITY M TPYAOBOM JEATENBHOCTH B ILIEJIAX COXPAHEHMsI CBOETO 3/10pPOBbS M OKpYXKarolleW MpUPOTHOU
Cpelpl, OCO3HAaBaTh OIIACHOCTb BO3JCHCTBUS HA >KMBBIC OPIaHHU3MBI OIPEACIEHHBIX OPraHUYECKUX
BElIEeCTB, MOHUMasi cMbici nokazarens [IJIK (mpenenbHO AONMyCTHMON KOHLEHTpAlMM), MOACHATH Ha
IprUMepax crocoObl YMEHbIIEHHS U MPEIOTBPAILEHUS UX BPEAHOIO BO3/IEHCTBHS HA OPraHU3M YelloBeKa.

11 KITIACC

K konuyy ooyuenusa e 11 knacce npeomemmsie pesynomamsl 0ceoenus Kypca «Oowas u
HeOp2aHuYecKan Xumusy ompaxcaiom:

- chopMHpPOBAaHHOCTH TPEICTABICHUA O XHMHUYCCKOW COCTABIISAIONICH ECTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SBJICHUIN MPUPOJbIL, B (POPMUPOBAHUM MBIIIICHUS U KYJIbTYPbI
JMYHOCTH, €€ (YHKIMOHAIHHOH TI'PAaMOTHOCTH, HEOOXOMUMOHW [UIS pEHICHUS MPAKTHYECKHX 3a/1ad H
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccperie;

- BJIAZICHUE CHUCTEMOW XUMHYECKHX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATalollue IOHATUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, p-, Cl- aimekTpoHHbIe OpOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIH O00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTb, CTEIEHb OKHCIEHUS, XUMHUYECKas CBS3b
(xoBaJleHTHAsl, MOHHAsI, METAJUIMYECKas, BOJOPOJHAsA), KPUCTAIIMYECKasl PEIIETKa, TUIBI XUMHYECKHUX
peakuuid, pacTBOp, AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, AJIEKTPOJIUTUYECKAs] UCCOLMALNS, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON pEaKliu, XUMUYECKOE PAaBHOBECHE);

- TEOPUU M 3aKOHBI (TEOpUsl SJEKTPOJMUTUYECKOW ITUCCOLMAIMU, nepuoandeckuit 3akon ..
MeneneeBa, 3aKOH COXpPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHWS W IPEBpAIICHUS SHEPIUU IMpu
XUMUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMUMHH, MHUPOBO33PECHUYECKUE 3HAHMUS,
JeKalie B OCHOBE MOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUMU, (DaKTOIOTHUYECKUe
CBEJICHMSI O CBOICTBAxX, COCTaBe, MOJYyYEHUH 1 0€30I1aCHOM HCIOJIb30BAaHNN BaXKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU NESTEIHHOCTH YEIOBEKa,

- cGOpPMUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEPHbIE MPHU3HAKU TOHSATHH, yCTaHABIUBATh WX
B3aUMOCB$I3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU ONMUCAHUN HEOPTaHUYECKHX BEIIECTB M MX
IIPEBPAILCHMI;

- chopMHpPOBAaHHOCTH YMEHHI HCIIOJIB30BATh XUMHUECKYI0 CUMBOIIUKY JUIsI COCTaBIeHUS (HopMyI
BEIIECTB U YpPaBHEHUN XUMHUYECKUX peaklnii, cucreMatnieckyto HomeHknatypy (IIIPAC) u TpuBnanbHbie
HA3BaHUS OTJENbHBIX HEOPTaHWYECKUX BeUIecTB (yrapHbIil ra3, YrIeKHUCIbId Ta3, aMMHaK, raméHas
U3BECTb, HETalIEHAast U3BECTh, IUThEBAs COJA, TUPUT U IPYTHUE);

- chopMHpOBAaHHOCT, YMEHUUH OMNpPENENiITh BAJICHTHOCTh M CTEMEHb OKHUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XHUMHUYECKOM CBs3U (KOBaJIEHTHas, HWOHHas,
MeTaJlJIM4ecKasi, BOJIOPOAHAs]) B COSAMHEHUSAX, TUI KPUCTATMYECKONH PEMIETKH KOHKPETHOTO BEHIeCTBa
(aromMHasi, MoJEKyJspHas, MWOHHAs, MeETAJJIMYEcKas), XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCTMHEHUI;

- chopMHpPOBAaHHOCTh YMEHMI YCTaHABIMBATh NMPHUHA/JICKHOCTh HEOPraHMYECKUX BEIIECTB MO MX
COCTaBy K OIpeNeNIEHHOMY KJIAacCy/TpyIlNe COeAUHEHHH (MpOCThie BEIIeCTBA - METAJUIbl U HEMETaJlIbl,
OKCH/Ibl, OCHOBaHMsI, KUCIIOTHI, aM(POTEpHBIE TUIAPOKCUIBI, COJIH);

- chopMHpOBaHHOCTH YMEHUH pacKpbIBaTh CMBICT Mepuoandeckoro 3akoHa /.M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLYI0, 00bSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIINH;

- chopMHpPOBAaHHOCTh YMEHHMH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
aneMeHToB 1-4 mnepuoaoB Ilepumoanueckoin cucrembl xumudeckux osnemeHtoB J[[.M. MeHnneneena,
UCTIONB3Ysl TOHATUS «S-, p-, d-3JEKTPOHHBIE OPOUTAINY», «IHEPrETHUECKUE YPOBHUY», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10 NepUoAaM U Ipymnnam
[Iepuonnueckont cucremsl xumuieckux daeMeHToB .M. Menneneesa;

- copMHpPOBAaHHOCT, YMEHHMHM XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHME T'€HETHYECKON CBSI3U



MEXJy HEOPraHMYECKMMHU BEIIECTBAMM C IIOMOIIBIO YPAaBHEHHMM COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

- ¢OPMHUPOBAHHOCTh yMEHHUS KJIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIUU 10 Pa3IuIHbIM
npu3HaKaM (YUCIy M COCTaBy pEarupyrolluX BEUIECTB, TEIUIOBOMY 3(G(}EKTy peakluuu, U3MEHEHUIO
CTENEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEAKLIMH, YYaCTHIO KaTajlu3aTopa);

- chopMHpPOBAaHHOCTH YMEHHI COCTaBJISATh ypaBHEHUS pEaKUUi pa3IMYHBIX THUIOB, MOJHBIE U
COKpAIIEHHBIC yYpaBHEHUs PEAKIMH MOHHOTO OOMEHa, YUMTHIBAas YCIIOBHS, NMPH KOTOPBIX 3TH PEAKLUHU
UIYT 10 KOHIIA;

- ¢(OpMHUPOBAHHOCTh yYMEHHUI MPOBOIUTH PEAKLIMH, IMOITBEPXKAAIOUINE KAa4eCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IIYTEM HOHBI, IPHUCYTCTBYIOIIHE B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX BELIECTB;

- chopMHpPOBAHHOCTH YMEHHM pPaCKPBIBATh CYIIHOCTh OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIIHIA
IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil;

- chopMHpPOBAaHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakiuuu OT
pa3uyHbIX (PaKTOPOB; XapaKTEP CMEIIECHUS XUMHYECKOTO PABHOBECHS

B 3aBHCHMOCTH OT BHEIIHero Bo3neicTBus (mpuniun Jle latense);

- ¢OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIICHHOTO MOJIYYeHHUs] CEPHOM KHUCIOTHI, aMMHaKa, a Takke cPOPMUPOBAHHOCTH NPEICTABICHUI
00 00LIMX HAayYHBIX IPUHLUIIAX U HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOr0 MPOU3BOICTBA;

- chopMHpPOBAaHHOCTh YMEHHI MPOBOAUTH BBIYKMCICHUS C HCIIOJIB30BAHUEM IOHSTHS «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH T'a30B MPH XUMHUECKUX PEAKIIHIX, MAacChl BEIIECTBA
Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WK 00bEMY OJTHOTO U3 YUaCTBYIOIIUX B
peaKIy BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAILECHHS U COXPAHEHUS SHEPTUU;

- chopMHEpOBaHHOCT, yMEHHI COOIONATh MpaBWIA IOJIb30BAHUS XHUMHYECKOH TIOCYION W
nabopaTopHbIM 000OpyZOBaHHMEM, a TakKe MpaBuja oOpallleHuss C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSAMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

- cGOPMUPOBAHHOCTh ~YMEHHUH IJAHUPOBATh M  BBINOJHATH XUMHMYECKUH  SKCIIEPUMEHT
(pa3znmoxeHue MEpoKcHJa BOAOPOJA B MPUCYTCTBHM KaTalu3aTopa, OIpPENEIeHHE Cpelbl pPacTBOPOB
BEIIECTB C IOMOINBIO YHHBEPCAJIBHOTO HMHIUKATOPA, BIUSHHE pa3IMYHBIX (JAaKTOPOB HA CKOPOCTb
XUMHYECKON peakIuy, peaklud MOHHOIO0 OOMEHa, KaueCTBEHHBbIE peaklMu Ha cyinbdar-, kKapOoHAT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/lad IO TeMaM «MeTtamib» U
«Hemeramibl») B COOTBETCTBUU C MpPaBUIaMH TEXHUKU O€30MacHOCTH MpU OOpallleHUuu C BEIIeCTBaMU U
71a0opaTOpHBIM 00OpYJOBaHUEM, NPEICTABIATh pPE3YyIbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opme
3alyMcH YpaBHEHUH COOTBETCTBYIOIIUX peakuil 1 (OpMYyIUPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

- cGOPMHUPOBAHHOCTh YMEHMHM KPUTUYECKH AaHAJIM3UPOBaTh XHMHUYECKYIO0 HH(OpMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPECTBA MAaCCOBOM KOMMYHUKalMK, IHTEpHET U Ipyrux);

- ¢(hOpMUPOBAHHOCTh YMEHHH COOJII01aTh MPaBUIIa SKOJIOTUYECKH 11e1eCO00Pa3HOro MOBEIEHHS B
OBITY U TPYIOBOM JEATEIBLHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbS W OKpYKAIOUIEH MPUPOTHOU
Cpenbl, OCO3HAaBaThb ONACHOCTb BO3JEHCTBHs HA JKUBBIE OPraHU3MBbI ONPEAEIEHHBIX BELIECTB, ITOHUMAs
cmbica nokaszatens [1JIK, noscHATh Ha mpuMepax crocoObl yMEHbILIEHUS U MPEA0TBPAILEHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

- JUTsl 00yYaromMXcsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbsI: YMEHUE PUMEHATh 3HaHUs 00
OCHOBHBIX JOCTYIIHBIX METOZAX IMO3HAHM BEIIECTB U XUMUYECKUX SBIICHU;

- JUIsl clenblX U CIa0OBUAAIIMX OOYYarolMXCS: yYMEHHE HCIOJIb30BaTh PEIbeHO TOUYEHHYIO
cucremy o6o3Hauenuit JI. bpaiins mis 3anucu Xxumuueckux Gopmy.

11 KJIACC

KoauuecTB

Ne HanmeHoBaHHMe pa3esioB M TeM | o yacon

JJIEKTPOHHBIE (uu¢posbie)




n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
1
2
3
4
h
5
OBLIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME




TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnnuecTBo yacos DnexkTpoHHBIE (IUPPOBEIC)
n/m Bcero| Kontponbnbie [pakTryecKue obpasosatenbHbIe PeCypehl
paboThl paboThl
|Pa3ne.11 1. TeopeTu4yecKkue OCHOBbI OPraHUYECKONH XUMUH
1.1 |[Ipeamer opranuueckoil xumuu. Teopust crpoeHus 3 bubmmoreka POII
opranuveckux coenuHenuii A. M. bytneposa https://resh.edu.ru/subject/29/

|I/IT0ro 10 pasaeny H 3 H

|Pa311e.11 2. Yri1eBoaopoabl

2.1 |[IpenensHbIC YIIIEBOIOPOIBI — AKAHBI 2 bubnnorexa POII
https://resh.edu.ru/subject/29/

2.2 |[HempenenbHble yTriaeBOIOPOIbI: AIKEHBI, aIKaIUEHBI, 6 1 bubnuorexa POIII

AITKUHBI https://resh.edu.ru/subject/29/

2.3 ||ApomMaTH4ecKue yrieBo0pOIbI 2 bubnnorexa POII
https://resh.edu.ru/subject/29/

2.4 |[IpupoaHBIE HCTOYHHUKH YTIEBOAOPOAOB U UX repepadoTkal 3 1 bubnnorexa POII
https://resh.edu.ru/subject/29/

|I/ITOro 0 pa3jeny H 13 H

|Pa3zle.11 3. Kuciopoacoaepxanue oprann4ecKkue CoeJUHECHUS

3.1 ||Comptel. OenHon 3 bubnnorexa POII
https://resh.edu.ru/subject/29/

3.2 ||Anbneruasl. Kap6onossie kucnoThl. CaoxHbIE 3(UPbI 7 1 bubnmorexa POI
https://resh.edu.ru/subject/29/

3.3 |[VrieBossrl 3 1 bubmmoreka POIII
https://resh.edu.ru/subject/29/

|I/ITor0 0 pa3feny H 13 H

|P3321e.11 4. A3orcoaep:kaniue OpraHm4yecKkne coeuHeHust

4.1 ||AMuHBL. AMUHOKHUCIIOTHI. benku 3 bu6muoreka POIII
https://resh.edu.ru/subject/29/

|I/IToro o pasaeny H 3 H



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

|Pa311e.11 5. BbICOKOMOJIEKYJISIPHbIE COCTUHECHUSA

5.1 |IImactmaccel. Kayuyku. Bonokna 2 bubmmorexa POI
https://resh.edu.ru/subject/29/

|I/ITOro o pazjaeiy H 2 H

|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 | 2 |

10 KJIACC

11 KJIACC

Ne HanmenoBanue pa3znesnoB U TEM IPOrpaMMBbl KomnuecTBo yacos OnexTponHbIe (1I(POBEIE)
n/m Bcero| Kontponsusie | Ilpaktuueckue obpasoBatenbHbIe PeCypehl
paboThl paboThl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 ||Ctpoenue aromos. Ilepuoauueckuii 3axon u Ilepuoanueckas 3 bubnnorexka POII
cucreMa XuMudeckux sneMmentoB [I. 1. Menneneena https://resh.edu.ru/subject/29/

1.2 ||Crpoenue BemmecTBa. MHOrooOpasue BeIIeCTB 4 bubmmoreka POII
https://resh.edu.ru/subject/29/

1.3 | Xumnueckue peakuuu 6 1 1 bubnmoreka POII
https://resh.edu.ru/subject/29/

Wroro no paznery 13 bubmmorexa POI
https://resh.edu.ru/subject/29/

Paznes 2. Heopranmyeckasi XuMust

2.1 |Meramibl 6 1 bubnmnorexa PO
https://resh.edu.ru/subject/29/

2.2 |[Hemeramibl 9 1 1 bubnmnorexa PO
https://resh.edu.ru/subject/29/

2.3 ||CBsi3p HEOPTraHWYECKUX M OPTAHUYECKHX BEIECTB 2 bubmuoreka POIII
https://resh.edu.ru/subject/29/

Wroro no paszneny 17 bubmmorexa POII
https://resh.edu.ru/subject/29/

|Pa3z1e.11 3. XumMusd 4 :KU3Hb

|3.l HXI/IMI/IHI/I)KI/IBHL H 4 H H HBHGHHOTeKa POII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Ne HanmenoBanue pa3zneinoB 1 TEM IpOrpaMMbl ‘ KommuecTBo yacos | OnexTpoHHbIe (1IU(POBLIC)
n/m Beero|| Kontponbnbie | IlpakTuueckue obpazoBaTebHbIE PeCypCEI
paboThl paboThl
L [ [ [ Inttps://resh.edu.ru/subject/29/
|I/IT0ro 10 paszeny H 4 H
|OBILEE KOJITMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 | 3 |



https://resh.edu.ru/subject/29/
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