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PaGouas mporpamMmma Kypca BHEYPOUHOIl eATEJIbHOCTH «YTJIy0JIeHHBI KYpC XMMHM» COCTaBJieHa Ha OCHOBE TUIAHHPYEMBIX PE3yIbTaTOB
OCBOCHUS 00pa30BaTEIBLHON MPOrpaMMBbl OCHOBHOTO 0011ero oopasoBanuss MBOVYIIIP «lllenexoBcKuit TUTICH .
Pe3yabTaThbl 0CBOCHUA KYPCa BHEYPOUHOM 1eATeIbHOCTH.

W3ydyenne XWMHUU Ha YpOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUS HAMpPaBIEHO Ha JOCTH)KCHHE JIMYHOCTHBIX, MeTanmpeAMeTHbIX H
NpeaMeTHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbTare u3ydeHus XMMHH Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHus y oOydaromierocss OyayT cQOpMHpPOBaHBI CIEAYIOIIUE
JIMYHOCTHBIE Pe3yJbTAThI B YaCTH:

1) mnaTpMOTU4€eCKOro BOCIIUTAHUSA:

MPOSIBIIEHUE [IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYUHOMY M HCTOPUYECKOMY HACIEAMIO, TOHUMAHUE 3HAYCHUS
XUMHAYECKOUI HAayYKH Y TCXHOJIOTHUU B )KU3HHU COBPEMCHHOI'O O6HI€CTB8,, B Pa3BUTHU S5KOHOMHUKHU Poccnm m cBoero peruoHa,

2) rpaIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHHE O COLMATBHBIX HOPMax M MpaBUaX MEXIUYHOCTHBIX OTHOIICHHWH B KOJIJICKTUBE, MPOSBICHHE KOMMYHUKAaTHBHOMN
KYJIbTYpPBbl B Pa3HOOOpPa3HON COBMECTHOI JIeATEIbHOCTH;

CTpeMJICHHE K B3aMMOTIOHUMAHHUIO U B3aUMOITOMOIIIU B MPOIIecce yueOHOH 1 BHEYUeOHOM AeITeTbHOCTH;

TFOTOBHOCTb OUCHMBATL CBOC IMOBCACHUEC U IOCTYIIKHU CBOUX TOBapHHIefI C IO3MIHMHU HPABCTBCHHLIX U ITPABOBLIX HOPM C YYE€TOM OCO3HAHUA
MOCIIEACTBHH MOCTYIKOB;

3) dopMupoBaHUsi HEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PEHUYECKHE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
HGO6XOI[I/IMI)I€ AJI1 IOHUMaHHuA CyIIIHOCTHU H&y‘lHOfI KapTUHBI MHpa,

OCO3HaHUE IICHHOCTH HAayYHOTO MO3HAHUA JJI PA3BUTHUS KAXKIOTO YEIOBEKa U MPOU3BOAUTEIBHBIX CHUJI OOIECTBA B IIEJIOM, POJIU U MECTa
HaykKu «XHUMHS» B CHUCTEME HAYYHBIX MPEJICTaBICHUA O 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX YEJNIOBEKA C MPUPOIHON M
TEXHOJOTMYECKOU CPEIOH;

MO3HABATENbHAs MOTHBAIM W HMHTEPEC K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPa3OBaHHIO, K
UCCIIEI0OBATENLCKOM AEITEIHHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBIICHUS M YPOBHS JaJIbHEHIIIEr0 00ydeHus;

4) BOCIUTAHUA KYJIbTYPBbI 310POBbSI:

OCO3HAaHHE LEHHOCTU HU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBBIO, YCTAaHOBKAa Ha 3/I0pPOBbIil 00pa3 >KU3HHU, OCO3HAHHE
MOCTICICTBU M HENpPUSATHE BPETHBIX MPUBBIUEK (YIOTPEOJICHHUS alKOTrOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COONIONEHUS MPABHI
0€30MacHOCTH NP OOpAIICHUH ¢ XMMUYECKUMHU BEIIECTBAMH B YU€OHBIX U )KU3HEHHBIX CUTYalIUAX;

5) TPy10BOr0 BOCIIUTAHMA:



(dhopMHPOBaHHE IIEHHOCTHOTO OTHOIICHUS K TPYJOBOW NIEATEIHPHOCTH KaK €CTECTBEHHON MOTPEOHOCTH YENIOBEKA M K MCCIICOBATEIBCKOM
NEeSITeTbHOCTH KaK BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTepeca K mpodeccusiM, CBSI3aHHBIM C XHUMHEH, B TOM uuCle K mpodeccusM HaydHOH cdepbl, OCO3HAHHE BO3MOXHOCTHU
camopealu3aliu B 3Tol chepe;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

OCO3HAHHUC HGO6XOI[I/IMOCTI/I OTHOIICHUSA K HpI/IpOILG KakK I/ICTOLIHI/IKy JKWU3HU HA 3€MJ'I€, OCHOBCE €€ CYIIIGCTBOBaHI/IH;

IIOBBIIIICHHC ypOBH?[ 3KOJ’IOFI/I‘~I€CKOI>1 Ky.]'II)TypI)IZ HpI/IO6p€T€HI/I€ OIIbITA HJIaHI/IpOBaHI/Iﬂ HOCTYHKOB " OLCHKHU MX BO3MOXXHBIX HOCJIGZ[CTBI/Iﬁ
JUIS OKpY’KaroIlel cpeibl; 0OCO3HAHUE TTI00aIbHOT0 XapakTepa KOJIOTUYECKUX MPoOeM U MyTeil UX pelieHus; ClioCOOHOCTh MPUMEHSTh 3HAHMUS,
MoJIydyaeMble MPU U3YYCHUU XUMUH, [Tl pelIeHHs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIe cpeioi; akTUBHOE HEMPUATHE ACHCTBUIM, IPUHOCAIINX BpE
OKpY)KaroIIel cpejie; OCO3HAHWE CBOCH pPOJIM KaK TpaKJaHWHA W TOTPEOUTENS B YCIOBUSAX B3aUMOCBSI3M TIPHPOJHOMN, TEXHOJOTHUECKOH H
COIIHaJIBHOI;'I cpez[; TOTOBHOCTHB K yT-IaCTI/IIO B HpaKTH‘{GCKOﬁ ACATCIIBHOCTHU 3KOJ’IOFI/I‘~I€CKOI>1 HaHpaBJIeHHOCTI/I.

MeTtanpeamMeTHbIe pe3yabTAThI:

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘{eﬁﬂble JeCcTBUA

ba3oBrble Jornyeckue aelicTBUSA:

YMEHHSI UCTIOJIb30BaTh MPUEMBbI JOTMYECKOTO MBIIUICHUS IPU OCBOSHUH 3HAHHM: PACKPHIBATH CMBICI XMMHUUYECKUX MOHATHH (BBIICIATH UX
CYIIECTBECHHBIC TIPU3HAKY, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATHSAMH); aHAJTM3UPOBATh, CPAaBHUBATH, 0000IaTh, BEIOUPATh OCHOBAHUS
JUTSL KITACCU(PUKALIMY M CUCTEMATH3AI[MN XMMHYECKHUX BEIIECTB M XUMUYCCKUX PEaKIIHiA, yCTAHABIIUBATh MPUINHHO-CIICJCTBCHHBIC CBSI3H MEXKITY
O00BEKTaMU H3YYECHHS; CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTHBHBIC, NEAYKTHUBHBIC, MO0 AHAJIOTHUM); MpeAsiaraTb KPUTEPUU U BBIABIATH
o01ire 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B HU3Y4aeMbIX MPOIECCaX U SBICHUSX; MPOBOJUTH BHIBOJBI M 3aKIIOYEHUS; YMEHUS MPUMEHSTH B
mporiecce TMO3HAHUA TMOHATHS (TPEIMETHBIE W METApPEIMETHBIE), CHUMBOJIHMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJIb3yeMble B XHMUH,
peoOpa3OBEIBATE MOJICIBHBIC MPEICTABICHHUS — XUMHYCCKHA 3HAK (CHMBOJ JJIEMEHTA), XUMHUYECKas (GopMmylia U ypaBHEHHUE XHMHUYECKOM
peaKiuu — MpH pelIeHUH Y4eOHBIX 3aJlad; C YYETOM 3TUX MOJIEIbHBIX MPEICTABICHUN XapaKTepU30BaTh M3ydaeMble XUMUYECKHE BEIIeCTBa U
XUMHYECKUE PEAKIIUH.

ba3oBble ucciienoBare/ibCKkie AeMCTBUA (MEeTOAbl HAYYHOI0 NO3HAHUS BeleCTB U SIBJICHUI):

YMEHHUSI TPUMEHSITh METOJbl HAYYHOTO TO3HAHUS BEIIECTB M SBJICHUNW HA HSMIIUPUYECKOM U TEOPETUUYECKOM YPOBHSIX B yueOHOMH
M03HABATEJIbHOM M TPOEKTHO-UCCIIECIOBATEIILCKON JIEATEIIbHOCTH;

YMEHUS UCIOJIb30BaTh MOCTABICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA NO3HAHUSA U CAMOCTOATENIbHO CTABUTh BOMPOCHI; AHAJIU3UPOBATH
(baxThl, BBIBIATE W (OPMYJIHPOBATH TMPOOIEMy, OINpPENENATh Leldb W 3aJadd, COOTBETCTBYIOIIME pEIICHUIO MpOOJIeMBbl; IpensaraTh
OIMHCATEBHYIO WIH OOBSICHUTEIBHYIO THIIOTE3y W OCYHISCTBIISITH €€ MPOBEPKY; YMEHHS MPOBOAWTH MU3MEPCHHS HEOOXOTUMBIX IMapameTpoB,



BBIUMCIICHUS, MOJEIUPOBAaHUE, HAOIIOACHUS U JKCHEPUMEHTHI (peajbHble M MBICIEHHBIE), CAMOCTOSITEILHO IMPOTHO3UPOBATh PE3YJIbTATHI,
(dopmynHrpoBaTh 0000IIEHNUS W BEIBOBI IO PE3yJIbTaTaM MIPOBEACHHOTO OIBITA, UCCIEIOBAHMS, COCTABIISATH OTYET O IPOJICITaHHON paboTe;
Pab6ora ¢ undgopmanmueii:

YMEHUSl OPHEHTUPOBATbCS B PA3JIMYHbIX HCTOYHUKAX HH(pOpMalMM (HAy4HO-IIOMYyJpHAs JHUTEpaTypa XHMHUYECKOTO COJEp)KaHus,
CrpaBOYHbIE T0COOUS, pecypcehbl IHTepHeTa); aHaIM3UPOBaTh MHPOPMALIMIO U KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUHBOCTD,
oTOMpaTh W HHTEPIPETUPOBATh HHPOPMALUIO, 3HAYMMYIO ISl pElIeHHs Y4eOHOW 3aJadyu; yMEHHUS TNPUMEHSATh pa3jIMyHbIE METOIbl H
(bopMyIHpOBATH 3aMPOCHI TIPU MOUCKE B 0TOOpe MH(pOpMaIK, HEOOXOIMMOH AJIsi BBITOIHEHHUS y4eOHBIX 3a/1a4; MCII0JIb30BaTh HHPOPMALIMOHHO
KOMMYHHUKATHBHbIC TEXHOJIOTUM U pa3jIMyHble IOUCKOBBIE CHUCTEMBI;, CaMOCTOSATEJIBHO BBIOMPATh ONTHUMAIbHYIO (OpPMY IpeiCTaBICHUS
uHpopmanuu (cxeMsl, rpauKy, JUarpaMMsl, TaOIULbl, PUCYHKH U Apyrue (GopMbl); yMEHUS UCIOIb30BATh HAyYHBIN S3BIK B KAUECTBE CPE/ICTBA
paboTBl ¢ XMMHUYECKOH HWH(pOpMaIMel; NPUMEHSTh MEKIpEeIMEeTHbIe ((U3NYeCKHe M MaTeMaTH4eCKHWe) 3HAKH W CHMBOJIBL, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY, HCIIOIB30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:

1) ymenust obuienns (MMCbMEHHON M YCTHOM KOMMYHUKAIINH):

IPEJCTABIATh IOJIyYE€HHBIE PEe3yJbTaThl MO3HABATEIbHOW EATENbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; IYOJUYHO BBICTYHAaTh C
[IpPE3CHTAlle pPEe3yJIbTaTOB BBINOJIHEHUS] XUMHUYECKOIO HKCIEpUMEHTa (MCCIIEAOBATENIbCKOM 1a00paTOpHOM MM HpPaKTHUYECKOH paboThl,
y4eOHOTO MPOEeKTa); B XOJ€ Arajora u (MJIn) AUCKYCCHH 33/1aBaTh BOIPOCHI IO 00CYXIaeMOi TeMe M BBICKA3bIBaTh UeH, (HOPMYIHUPOBATH CBOU
MPEUIOKEHUS] OTHOCUTEIHHO BBITOJHEHHS IPEIOKEHHON 3a/1a4H.

2) ymeH#us yaeOHOTO COTPYAHHUECTBA (TPYIIOBAs KOMMYHUKAIIHS):

y4acTBOBaTh B TPYIIOBBIX (opMax pabOThI: IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI, ONpPEIENsTh CBOIO POJib, paclpelensiTh
3aJaui MEX]y WICHaMH TPYIIIbI, BBIIOIHATH CBOIO YacTh pabOTHI, KOOPAWHUPOBATH CBOM JCHCTBHUS C JEHCTBUSAMHU APYTHUX WICHOB KOMAaHIHI,
OTIPENIeNIATh KPUTEPUU TI0 OIICHKE KadeCTBA BBIIIOJHEHHOW Pa0OTHI; pelIaTh BO3HHUKAIOIIME MPOOJIEMBbl Ha OCHOBE y4eTa OOIIMX MHTEPECOB H
COIJIACOBaHUS MO3ULUHI, y4aCTBOBATh B 00CYKJEHUH, OOMEHE MHEHUSMH, «KMO3TOBOM IITYPME» U APYrux (opMax B3auMoJIeHCTBHUS.

Pel"y.]'lﬂTI/IBHble YHUBEpPCAJIbHBIC y‘{eﬁﬂble JeCcTBUA

OBJ'Ia,I[eHI/Ie YHUBCPCAIIbHBIMU y‘le6HBIMI/I PEeryJIsITUBHBIMU JEUCTBUSIMU  BKJIIOYACT Pa3sBUTHC CaMOOpraHu3aluy, CaMOKOHTPOJIA,
CaAMOKOPpPCKI U, B TOM YUCIIC:



YMEHHUS peliaTh y4eOHbIE M HCCIEeNOBATEIbCKHE 3aayl: CaMOCTOSTENIBHO BBIOMpATh CIOCOO pemeHus y4eOHOH 3amadu (CpaBHUBATH
HECKOJIbKO BapHMaHTOB PELICHUS, BbIOMpATh HauboJiee MOAXOASIIUN C YyUETOM CaMOCTOSITENbHO BBIJEIECHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO
paboTy mpH pelieHnr y4eOHON MM MCCIeOBaTEIbCKOM 3a/1aui; HA OCHOBE MOJyYEHHBIX Pe3ylbTaToB (hOPMYIUPOBATh 000OIIEHUS U BHIBOBDI,
MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCOB; aHATU3UPOBATH PE3YNbTAThl: COOTHOCUTH CBOU JCUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBISITH CAMOKOHTPOJIb JIEATEIHbHOCTH; KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTh HA OCHOBE CaMOaHalIM3a U CAMOOIEHKH.

IIpenmeTHble pe3yJibTaThI:

K koHmy oOyuenus ¢ 9 knacce y oOydwaromerocsi OyayT chOpPMHpPOBAHBI CIENYIOIIME TPEAMETHBIE PpEe3yabTaThl HM3YYCHHS XHMHUHU Ha
yII1yOJICHHBIM YPOBHE:

pacKpbIBaTb CMBICI OCHOBHBIX XHMHMYECKMX TIOHATUM: XHUMHUYECKHH 3JIEMEHT, aToOM, MOJIeKyJa, MOH, KaTHUOH, aHHOH,
AEKTPOOTPHUIATEILHOCTD, CTEIICHb OKUCIICHHS, XUMHYECKAsl PEaKIsl, TCILUIOBOU 3 (EKT peaKkIuu, MOJIb, MOJIIPHBIA 00BEM, pacTBOP;

ANEKTPOJIUTHI, HEIICKTPOJIUTHI, JJICKTPOIMTHYECKAs IUCCOIUAIUS, pPEaKIHMH HOHHOIO OOMEHa, THAPOIU3 CoJiel, oOpaTuMble U
HeoOpaTHMbIe PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, IIEKTPOIIH3,
aIIoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBAJEHTHAsl, MOHHAS, METAJTTMYECKas), MEKMOJIEKYJISIpHbIE B3aUMOACUCTBUS (BOJOPOIHAS
CBsI3b, CHIIBI Ban-nep-Baanbca), KOMIUIEKCHBIC COSAMHCHUS, KPUCTAIUTMUECKUE PEIICTKU (IPUMHUTHBHAS KyOndeckasi, 00bEMHO-IIECHTPUPOBAHHAS
KyOndeckasi, TpaHelleHTpUpPOBaHHAsA KyOWYecKas, TeKCaroHaJlbHasi MJIOTHOYIIAKOBaHHAs), KOPPO3UsS METaUIOB, CIUIABBI; CKOPOCTh XUMHUYECKON
peakiuu, KaTalau3, XUMUYECKOE paBHOBECHE, 3JIEMEHThl XUMHUUECKOW TEPMOIMHAMUKH KaK OJHOU U3 TeopeTudyeckux ocHoB xumuu; [1/1K;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TH MOHATHSA [IPU ONIMCAHUU BEUIECTB U UX MPEBPALICHUN;

MCIIOJIb30BaTh XHMHUYECKYIO CUMBOJIMKY JIJIsI COCTABIICHUS (POPMYJI BEIIECTB U YPABHCHUN XUMHUYCCKUX PEAKIINN;

ONPEACIISTh BAICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeAeICHHOMY KJIacCy COeQUHEHUH mo (opMyliaM, BHAbI XMMHUECKON CBA3U (KOBAJICHTHOM, MOHHOHM, METAJUIMYECKONH) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps MOHA 10 XMMHUYECKOH opMyIie, XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COSAMHEHUN, THI KPUCTATITUYECKOM
pELIETKN KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . . MenaeneeBa u IeMOHCTPUPOBATh €0 MIOHUMAaHHUE:

OIKCHIBATh U XapaKTepu3oBaTh TabmuuHyto (hopmy [leproauueckoil cucTeMbl XMMHUUECKUX AJIEMEHTOB: Pa3iNyaTh MOHATHUS «A-Tpynna» 1
«b-rpynmnay, «mainble mepuoIbd» U «O00JIbIINE IEPHOIBI»;

OOBSICHSTh CBS3b IOJIOKCHHS dJIeMeHTa B llepuoamueckoil cucTeMe C pacmlpeesieHHeM SJCKTPOHOB IO JHEPreTHYSCKUM YPOBHSIM,
MIOTYPOBHSIM U OPOHTAJISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJISITH  OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB SJEMEHTOB M WX COCAMHEHUH (KHCIOTHO-OCHOBHBIX U OKHCIIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX CBOMCTB OKCHIOB U TUJPOKCHIOB) B MpeieiaX MalbIX IEPHUOIOB U INIABHBIX MOATPYII C YIE€TOM CTPOCHHS UX aTOMOB;



pPacKphIBaTh CMBICT TEOPHH OJJICKTPOJUTHYCCKON JUCCONMANMM, 3akoHa ['ecca W ero CleACTBHiA, 3aKOHA JIEHCTBYIOIIMX Macc,
3aKOHOMEPHOCTECH W3MEHECHHS CKOPOCTH XUMHUYECKOW pEaKIMH, HaIpaBICHUS CMEIICHUS XWMHUYCCKOTO PABHOBECHS B 33aBHCHMOCTH OT
pa3nu4HbIX (HaKTOPOB;

KJIacCU(PUIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMUYECKHE BEIECTBA, XMMHUYECKHE peakiuu (IO YUCIYy U COCTaBY YYAaCTBYIOLIUX B
peaKiuu BEIIeCTB, MO TerIoBoMYy 3((eKTy, MO arperaTHOMy COCTOSIHHIO PEaréHTOB, MO W3MEHEHUIO CTENEeHEeW OKHUCIEHUS XMMHYECKUX
3JIEMEHTOB, II0 OOPATHUMOCTH, TT0 YIACTHUIO KaTalln3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIICCTB PA3JIMYHBIX KJIACCOB HEOPTraHUYECKHX COCIMHEHUH, TOJITBEPKIAsL
3TO OMHCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

COCTaBJISITh YPAaBHEHUSI: DJIEKTPOJIUTUUYECKON JTMCCOLMALIMU KHUCIOT, IIENIOUed U COJei; MOJHBIE M COKpAIllEeHHbIE YpPaBHEHHS peakIuil
WOHHOTO 00MEHA; PEaKIIHii, TOATBEPKIAIONINX CYIIECTBOBAHUE T'EHETUICCKON CBSA3HM MEXIy BEIICCTBAMH PA3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTH MPOIIECCOB THAPOJIN3A COJICH TOCPEICTBOM COCTABJICHHS KPATKUX HMOHHBIX M MOJICKYJISIPHBIX YPAaBHCHUU PEaKIIHi,
CYUIHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU TOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOTO OalaHca ATHX PeaKIHii;

Mpe/ICKa3bIBaTh XapaKTep Cpelbl B BOJAHBIX PACTBOpaX COJICH;

XapaKTepU30BaTh (OMUCHIBATh) (PU3MUECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOM, 030H, TpaduT, aamas, KpeMHHUH, 00p,
a3oT, ¢ochop, cepa, XJIOp, HATPHUM, KA, MarHUH, KaJbIMi, aFOMUHUN, XKEJIe30, MEb, IMHK, cepeOpo) W OOpa30BAHHBIX MMM CIIOKHBIX
BEIIECTB, B TOM YHUCJIE UX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOAOPO, cepoBoAopo, okcuasl yriaepoaa (I, IV), kpemuus (IV), azora (I, II, III,
IV, V) u docdopa (III, V), cepsr (IV, VI), cepuucras, cepnas, azotHas, ¢pocpopHas, yroabHasi, KpeMHHEBasI KUCIOThI, OKCUIbI U THAPOKCHIbI
MetaioB IA—IIA-rpynn, antomunus, meau (II), nunka, xxenesa (11 u III));

MOSICHATH COCTaB, OTJEIbHBIC CIOCOOBI TOJTYYCHHUS M CBOMCTBA CIIOKHBIX BEHICCTB (KHCIOPOJCOACPIKAIIUE KUCIOTHI XJIOpa, a30THUCTas,
OopHasi, yKCyCHast KUCIIOTBI M MX COJIH, raioreHu sl kpemuus (IV) u gochopa (11 u V), okcun u ruapokeun xpoma (I1I), mepmanranat xanus;

OIKCHIBAThH POJIb BAKHEHUIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX, BIUSHUE HA KUBbIE OpPraHU3Mbl, IPUMEHEHHUE B Pa3IMYHBIX
OTpaciiIX IKOHOMUKH, UCTIOIB30BAHUE JIJIS CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUH;

MIPOBOANTH PEAKIINH, TOITBEPKIAIOIINE KAUeCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB, PACIO3HABATH OINBITHBIM ITyTEM COJEpKaIlIUecs B
BOJHBIX PACTBOPAaX MOHBI: XJIOPUI-, OpOMUI-, HOAUN-, CyIbdaT-, pocdar-, kapOOHAT-, CUIHUKAT-, CYIbPUT-, CYIbPUA-, HUTPAT- U HUTPUT-UOHBI,
THAPOKCH/I-MOHBI, KATHOHBI aMMOHMSI, MarHKs, KaJbIUs, ATFOMUHHAS, XKene3a (2+) u xkenesa (3+), menu (2+), IUHKA;

OOBSICHSITh W MPOTHO3UPOBATH CBOWCTBA BAXHEHWIINX HM3yYacMbIX BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHUS, MPUMEHEHUE
BEIICCTB B 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh TPOTCKAHUS XHMHYCCKUX IPEBPAIMICHUN B PA3IMYHBIX YCJIOBHUSX Ha OCHOBE
PacCCMOTPEHHBIX PJIEMEHTOB XUMHUUYECKON KHHETUKU U TEPMOJIUHAMUKY;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJNII0 XUMHYECKOrO 3JIEMEHTa 1o Qopmyie
COCJIMHECHHS, MAacCOBYIO JOJIO BEIICCTBA B PAaCTBOPE, MOJIBHYIO IO XHMHYECKOTO JJIEMEHTa B COCIUHEHUH, MOJISIPHYIO KOHIICHTPAIIUIO



BELIECTBA B PacTBOpPE, HAXOAWUTh IPOCTEHIIy0 (OpMyJly BEIIECTBAa IO MAaCCOBBIM WJIM MOJIBHBIM JOJSM 3JEMEHTOB, IPOBOAUTH PacuyeThl IO
YpaBHEHHSIM XHMHYECKHX PEAKIUI ¢ y4ETOM HEIOCTAaTKa OAHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIX0/1a MPOIYyKTa, 3HAYEHUS TEIII0BOTOo Y dexTa
peaKkLuu, ONPeAeIATh COCTaB CMECEH;

coOmroaTh mpaBuia 6e30macHoi paboThl B Ja00paTopuu MPHU UCHOIB30BAHUU XMMHUYECKON MOCYAbl U 000PYAOBaHMS, a TaKKe MpaBuia
oOpallleHusi C BEIIeCTBAMU B COOTBETCTBHHM C MHCTPYKIUSMHU BBIMOJHEHHs JTaOOPATOPHBIX OMBITOB M MPAKTUYECKHX PA0OT MO MOJYYCHHUIO U
coOMpaHHIO ra3000pa3HBIX BEMIECTB (aMMHaKa W YIJIEKUCIIOTO ra3a) U PElICHHI0 SKCIEPUMEHTAIBHBIX 33134 M0 TeMaM Kypca, MpeCTaBISATh
pe3yIbTaThl SKCIIEPUMEHTA B (hOpME BBIBOJIOB, JOKA3aTEIbCTB, IPa(h)UKOB, TAOJIHUI] U BBISIBIISITH SMITMPUIECKHE 3aKOHOMEPHOCTH;

MIPUMEHSTh OCHOBHBIE OMEPALUU MBICIUTENBHON NESTENbHOCTH (aHAJIU3 U CHHTE3, CpaBHEHHE, 00001IeHNe, CUCTEMATH3AIUIO, BhISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€l) MPU W3YYEHMHM CBOWMCTB BEIIECTB M XUMHUYECKHX PpEaKLUW, BIAJETh €CTECTBEHHO-HAYYHBIMU METOAAMHU
1o3HaHus (Ha0II0IeHNE, U3MEPEHHE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

IIPUMEHSTH NpaBuia 0€30IacHOr0 OOpaIlleHUs C BELIECTBAMH, HCIOJIb3yEMbIMU B IIOBCEIHEBHOM >KU3HM, NpaBUJIa MOBEACHUS B ILIEINAX
cOepekeHHs 30POBbSI U OKPYXKAIOUIEH MPUPOIHON Cpeabl, MOHUMATh Bpej (OMacHOCTh) BO3ACHCTBHUSA Ha KHBBIE OPTaHU3MBI OMpPEEICHHBIX
BEIIECTB, MOSACHATh HA MPHUMEpPaxX CIOCOObl YMEHBIICHUS U MPEAOTBPAILCHUSI UX BPEIHOTO BO3ACHCTBUS, 3HAUCHUE )KUPOB, OEIKOB, YIJIEBOJOB
JUIsL OpraHu3Ma 4eJIOBeKa;

WCIOJIb30BaTh TOJYYCHHBIE MpPEACTaBICHHA O cdepax NpodecCHOHATBHON MAEATEIBHOCTH, CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMH
TEXHOJIOTUSIMU, KaK OCHOBY JUIsi TpO(eCCHOHAIbHOW OpPUEHTAMM W AJII OCO3HAHHOIO BBIOOpAa XMMHUHU KakK MPOQHUILHOTO MpeaMera Mpu
MPOJOKeHUH 00yUeHHUs Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM IPOEKTHO-UCCIIEI0BATEIBCKONW JEATEIbHOCTH XUMHUYECKOW M XMMMKO-IKOJIOIMUYECKOH HaIpaBlIEHHOCTH,
NpUOOpPECTH OIBIT MPOBEACHUS YYEOHBIX HCCIECOBAHUN B YCIOBHSX OOpa30BaTENbHBIX OpraHH3alMidi, a Tak)Ke OpraHu3anuidl (IEHTPOB)
JIOTIOJTHUTENBHOTO 00pa30oBaHus JIeTeH.



TEMATUYECKOE INIAHUPOBAHHUE

Ne Tema KoJsinyecTBOo 4acon @DopMbl OPraHu3aIUM 1eATETbHOCTH
1 CrpoeHue aToMOB 1 Cemunap
2 CreneHb OKHCIEHUS U BAJIGHTHOCTD, JEKTPOOTPULIATENIEHOCTb. 1 Cemunap
3 Bubsl xumMuyeckoil cBs3u 1 CemuHAp
4.5 CBoiicTBa KHCIIOT, OCHOBaHWi, COJiei B CBeTe NPEJACTaBICHUH 00 2 CemunHap
AIIEKTPOIIUTHYECKON HCCONUAIAN
6 Knaccubukanms XuMHUUECKUX peakiiid 0 pa3IMyHbIM IPU3HAKAM 1 Cemunap
7 KadecTBeHHBIE peaKIIMN HA HOHBI 1 Cemunap
8 Peakruu noHHOTO 0OMEHA 1 CemuHAp
9,10 OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 2 CemmuHAp, IpaKTHIECKas paboTa
11 [IpaBuna padoTsl B 1aboparopun u T.b. 1 Cemunap
12 ['enetnueckas cBa3b Mexay BKHC 1 Cemunap
13 BrrunciaeHns 1o M3BECTHOM Macce OJHOTO M3 MCXOMHBIX BEIIECTB, B3STOIO B 1 Pemenne 3amaq
BUJIE PAacTBOpA, COJEPIKAIIETO OINpPEAeICHHYI0 KOHIEHTPALHUIO PACTBOPEHHOTO
BEIIIECTBA.
14 Brruucnenue MaccoBoil 1011 3JEMEHTA U KOJIMYECTBA PACTBOPEHHOIO BEILIECTBA 1 Pewenue 3anau
15 Brluucnenust no ypaBHEHUAM XMUMHUYECKUX PEaKIHil, €CIM OJUH UX PEarcHTOB 1 Pewienue 3amau
IaH B U30BITKE.
Brruncnennss Maccel IPOAYKTa peakluy MO W3BECTHOW MaccoBoi (0OBEMHOI)
noiie (%) ero BeIX0J1a OT TEOPETUIESCKHA BO3MOXKHOTO.
Beruncnenuss maccoBoit (00bEMHOMN) nomu (%) BbIXOAA NMPOAYKTa PEAKIUU I10
M3BECTHOM Macce (00BEMY) UCXOTHOTO BEUIECTBA U MPOAYKTa PEaKIIUH.
Breruncnenns maccel (00bEMa; H.y.) TPOMYKTa peaknud IO JaHHOW Macce
(006BEMY) UCXOHOTO BEIECTBA, COJIEPKAIIETO ONPEACTEHHYI0O MaCCOBYIO JIOJIO
IpUMeECei.
16 [ToHsITHE O CKOPOCTH XMMHUYECKOM peakiuu. 3aK0H JEHCTBYIONINX MacC. 1 Cemunap
17 uaponms coneit 1 CemuHAp
18 OO0mrast XapakTEePUCTHKA HEMETAIIIOB 1 CemuHAp
19 [TonsiTe 0 KMCIOPOACOAEPKAIIMX KUCIOTAX XJIOPa U UX COJISAX 1 CemuHap
20 CtpoeHue U CBOWCTBA MPOCTOTO BEIIECTBA CEPhI. AJUIOTPOITHBIE MOAU(HUKAIIAN 1 Cemunap
CephlL.
21 CepoBoz1opo, cTpocHHe, (DH3UISCKIE M XUMUYISCKHE CBOHCTBA 1 CemuHAp
22 CepHucTast KHCIIOTA U €€ COJIH 1 CemuHAp
23 OO0mas XapakTepUCTHKA 3JIEMEHTOB VA - rpymisl 1 Cemunap




24 A3zotucrtas Kucinora. A30THasI KHCIO0Ta 1 Cemunap

25 docdop, ammorponHbIe MoaudHKaIIH dhocdopa 1 CemuHAp

26 [onsiTHE 0 MUHEPATBHBIX YAOOPEHHSX. 3arpsi3HEHHE TPUPOIHBIX BOJTOEMOB 1 CemuHap
coeTMHEHMSIMH a30Ta u hocdopa

27 Oxcuppl yriepoja, ux pu3mdeckre i XUMHIECKHE CBOUCTBA. DKOJIOTHIECKIE 1 CemunHap
Po0JIEMBI, CBA3aHHBIC ¢ OKCHIOM yriepona (IV)

28 [epBoHavyanbHBIE MOHATHS 00 OPraHMYECKHUX BEUIECTBAX KaK O COSAMHEHHSIX 1 CemuHap
yriepozaa

29 OO0mas XxapakTepHUCTHKa XUMHIECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUH UX 1 CemuHap
nonoxxenus B [ICXD JI.M. Menaeneena

30 DJEKTPOJIN3 PacILIaBOB U PACTBOPORB COJICH KaK OJMH U3 CIIOCOOOB MOTY4CHUS 1 Cemunap
METaJUIOB

31 IToHsiTHE O KOPPO3UH METAIIIOB 1 CemuHAp

32 JKECTKOCTH BOIBI M CITOCOOBI €€ YCTpaHCHHUS 1 CemuHAp

33 XUMHS B 3I0POBBE 1 CemuHAp

34 DKOJIOTUYECKHE MTPOOJIEMBI, CBSI3aHHBIC C COCTUHEHUSIMU YTIIepo/a, 1 CemuHap
a30Ta, cepbl, TKENBIX METAILIOB. POJIb XUMUU B pelieHUU
HKOJIOTHYECKUX MPOOIIeM

METOANUYECKHUE MATEPUAJIbI

Xumus. 9 knace. Yaebnuk - ['abpuemnsa O.C.
Xumus. 9 knace. Yuebnuk - Kysunerosa, Turora, ['apa
Penerurop mo xumun. [log penakuumeii - Eroposa A.C.

el s

1.KommnexT 1aboparopHoro o6opynoBanus st 8 Kiacca.
2.000pynoBaHue IS AEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA.

Xumust. 9 knacc. Yuebnuk - Epemun B.B., Kyzemenko H.E., Ipo3nos A.A., Jlynun B.B.

HNHuTepHer - pecypcbl

http://www.chemnet.ru ['azeta « XuMusi» u callT aiis yuutens «5 uay Ha ypoK XUMHH»

http://him.1september.ru Enunas xomrekiust LIOP: [IpenmeTHas KommeKust « XuMUs»»

http://school-collection.edu.ru/collection/chemistry EcrecTBerHO-HaydHBIE SKCIIepUMeHTHI: Xumus. Komnekmus Poccuiickoro
0011e00pa3oBaTeILHOTO MOpTaIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit



http://www.chemnet.ru
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA

http://chem.rusolymp.ru Opranndeckas XUMHUS: JJICKTPOHHBIA YIeOHUK IS CpeIHEH IIKOITBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIN YUSOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEMK: XUMUSI

http://www eidos.ru/olymp/chemistry 3anumarenbHast XUMUs

http://www 104.webstolica.ru Kimaccudukamnus XHMHUSCKIX peakIinii

http://classchem.narod.ru KouTpen — Xumus ais Bcex: yueOHO-UHPOPMAIMOHHBIH caiiT

http://www. nanometer.ru OHIaiiH-CIIPaBOYHUK XUMHUYECKUX teMeHTOB WebElements

http://webelements.narod.ru [TonmynspHas OnOIHOTEKa XUMHUYSCKHUX JJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC 1 CIIpaBOYHBIE MATEPHAIIBI IO XUMHN

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyansHas XuMHU4IecKast ITKOJIA

http://maratakm.narod.ru Caiit «Mup XUMHI»

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noprain ChemPort.Ru

http://www.chemport.ru Xumugeckuii cepsep HimHelp.ru: yaeGHbIe 11 cripaBOYHBIE MaTepHAIIBI
http://ru.wikipedia.org/wiki/Xumus XuMus 119 BCeX: HWLTIOCTPUPOBAHHBIC MAaTEPHAIIBI IO 00IIeH, OpraHnIecKoi M HeopraHndeckoi xumuw http://school-
sector.relarn.ru/nsm Xumust u xu3Hb — XX Bek: HAYYHO-TTOMYJISIPHBIN )KypHAIT
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIIkoapHUKaM O XUMHH: CAUT XUMHYECKOTO (PakynbreTa Antl'Y
http://rushim.ru/books/books.htm DnexrpornHas OnbimoTeka yaeOHBIX MaTeprUaIoB o XuMud Ha mopraie Chemnet
http://www.chem.msu.su/rus/elibrary 31eMeHTHI KU3HA: calT yuutens xuMua M.B. ConoBreBoit
http://www.school2.kubannet.ru Dunuknonenus «[Ipupona Haykm»: Xumust



https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
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