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IIOSACHUTEJ/IbHASA 3AIIMCKA

Pabouast mporpamMma 1mo XUMUM I 00Y4aIOIMIKUXCsl 8 KJIACCOB COCTaBJICHa Ha OCHOBE TpeOoBaHMiA K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIHHOM
IporpaMMbl OCHOBHOTO oOIIero oOpa3oBaHus, NpeAcTaBiIeHHbIX B deaepalibHOM TOCYAapCTBEHHOM O0pa3oBaTeIbHOM CTaHJApTE OCHOBHOIO OOIIEro
obpazoBanms (OPI'OC OOO) yrBepxkaACHHBIM NpuKazoM MwuHucTepcTBa mpocBemenus Poccuiickoit ®eneparuu ot 31 mas 2021 1. Ne287); ¢ yu€tom
pacrpesiei€éHHBIX 10 KJlaccaM MpPOBEPSAEMBIX TpeOOBaHMH K pe3ysibTaTaM OCBOEHHMsS OCHOBHOW 0Opa3oBaTEeNbHONM MPOTrpaMMbl OCHOBHOTO OOIEro
o0Opa3oBaHMsI U 3JIEMEHTOB COJEp>KaHUs, MPEICTaBICHHbIX B YHHBEpCaIbHOM KoIuM(pUKAaTOpe MO XMMHH, a Takke Ha ocHoBe [IpumepHoil mporpaMmsl
BOCIIUTaHMUs OOyYaroIuxcs MpH MOJYyYEHUH OCHOBHOTO o0Iero obpasoBaHus U ¢ yuérom KoHuenmuu mnpenojaBaHus y4eOHOTO mpenMeTa «XHUMUs» B
oOpa3zoBaTenbHbBIX opranuzanusx Poccuiickoit denepannu, peaqusyronmx OCHOBHbIE 00Il1eoOpa3zoBaTenbHble mporpammbl (yTB. Pemenmem Komnerun
Munnpocsemienust Poccun, npotokost ot 03.12.2019 N [1K-48H).

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «XUMMWUS»

Bknan yuebHOro nmpeamera «XUMUs» B JOCTH)KEHHUE IIeJIel OCHOBHOTO 0011ero oOpa3oBaHus 0OyCIIOBJIEH BO MHOTOM 3HA4Y€HHEM XMMUYECKOH HayKu B
IIO3HAHHUH 3aKOHOB ITPHUPOALI, B Pa3BUTHU ITPONU3BOANTCIBHBIX CUJI O6H.[CCTBa U CO3JaHNN HOBOM 0a3bl MaTepHaHBHOﬁ KYJBbTYPBHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pPacIpOCTpaHMiIa CBOE BIMSHUE HA BCE 00JIACTH YEIOBEYECKOTO CYIIECTBOBAHMS, 33/1ajla HOBOE BHJICHHE
Mupa, CTajla HCOTHEMIICMBIM KOMIIOHCHTOM MHpOBOfI KYJbTYPHI, H€O6XOHI/IMLIM YCIIOBUEM KHU3HU 06HI€CTBaZ 3HaHUC XHWMHUH CIIYXKUT OCHOBOM JJIA
(bopMHUpOBaHUS MHMPOBO33PEHMS UEJIOBEKa, €ro MpEACTaBICHUH O MaTepHaJbHOM €IUHCTBE MHpa; BAaXHYIO pOJb HUIparoT (opMUpyeMble XHMHUEH
IpEACTABJICHUA O B3aUMOIIPCBPAIICHUAX DHCPTUH U 00 OBOJJIIOLIMHA BCIICCTB B IIPUPOAC; COBPEMECHHAA XUMU HAIIpaBJICHA HA PCUHICHUC rI100aIbLHBIX np06neM
YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKON, MUIIIEBON M SKOJIOTHYECKOI 0€30MacHOCTH, PO0JIeM 31paBOOXPaHEHUS.

B ycnoBusx Bo3pacraromiero 3Ha4eHHUs XUMUU B KU3HU OOIIECTBAa CYLIECTBEHHO MOBBICKIACH POJIb XUMHUUECKOro oOpa3zoBaHus. B miuaHe couumanuzanuu
OHO SIBJISICTCS OJIHUM M3 YCIIOBHH (HOPMUPOBAHMS MHTEIUIEKTA JINYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XHMMHUYECKHE 3HaHHMsI HEOOXOIUMBI Ul MPHOOpETeHUs OOIIEKYJIbTYPHOIO YpPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO YYacCTBOBAaTh B MHOTOOOpPA3HOM >KM3HM OOIIECTBA, Ui OCO3HAHUS BaXXHOCTH PAa3yMHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO U
3I0POBBIO JPYTUX, K OKPYKAIOIIEH MPUPOTHON Cpele, Mg TPaMOTHOTO MOBEICHUS MTPU UCIOIb30BaHUN PA3JIMYHBIX MAaTEPUATIOB U XMMHUYECKUX BEILIECTB B
MIOBCEIHEBHOM JKU3HH.

Xumuueckoe 00pa3oBaHME B OCHOBHOW ILKOJIE SIBJIETCSI 0a30BBIM IO OTHOUIEHHIO K CHUCTEME OOINEro XUMHUYeckoro obpaszoBaHud. IlosTomy Ha
COOTBETCTBYIOIIIEM €My YpPOBHE OHO peaJu3yeT MpHCyIIue OoOleMy XHMHYECKOMY OOpa30BaHMIO KIIIOUYEBbIE LEHHOCTH, KOTOpBIE OTPaXKaroT
roCy1apCTBCHHBIC, O6I].[CCTBGHHI)IG U MHAUBHUYAJIbHBIC HOTpe6HOCTI/I. DTHM onpeacisICTCA CynHOCTb O6H.[CI>1 cTpaTrerunu O6yquI/I$I, BOCIIMTAaHUSA U Pa3BUTHUA
o0yyaromuxcs CpeCTBaMU y4eOHOTo IpeaMeTa « XUuMHs».

Wzydyenue mnpeamera: 1) cmnocoOCTByeT pealn3allid BO3MOXKHOCTEH [UIsl camMopa3BUTUS M (OPMUPOBAHUS KYJIbTYpPhl JIMYHOCTH, €€ oOmed u
(YHKIMOHAJIBHON TPAMOTHOCTH; 2) BHOCHT BKJIaJ B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CaMOCTOSTEILHON
y4eOHOU JESITEIIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIENIOBATEILCKUX YMEHHH, HEOOXOAMMBIX KaK B MOBCEIHEBHOW JKU3HHU, TaK U B MPOdeCcCHOHATHHOU
JeSITeNbHOCTH; 3) 3HAKOMHUT €O CTeUM(UKON HAyYHOTO MBIIIJICHHUS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO B3IJIs/1a HA €MHCTBO MPUPO/IBI M YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TalloM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH MOAPOCTKOB; 4) cocoOCTBYET (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K
€CTECTBEHHO-HAYyUHBIM 3HAHHSIM, K IPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIa/l B AKOJOTHYECKOE 00pa30BaHUE HIKOJIbHUKOB.



HazpanHble HanpaBieHHs] B 00y4eHUH XUMUHM 00€CIIeUnBaIOTCs cienpUKon comepxKaHus MpeMeTa, KOTOPBIH SBJIsSeTCs MeJaroriuecky aJanTHPOBAaHHBIM
OTpakeHHeM 0a30BOI HAyKH XMMHHU Ha OMpeAeIEHHOM dTarne e pa3BUTHA.

Kypc XxuMuu OCHOBHOH HIKOJIBI OPHUEHTHPOBAH HAa OCBOEHHE OOYYaIOUIMMUCS OCHOB HEOPraHMYECKONW XMUMHHM M HEKOTOPHIX TMOHSATUH U CBEIEHHH 00
OTAETBHBIX 00BEKTaX OPraHNUECKOW XHUMHUHU.

Crpykrypa coaepxaHus npeaMeTra copMUPOBAHA Ha OCHOBE CUCTEMHOIO MOAX0/a K ero nzydeHuro. CozuepkaHue CKJIaJbIBA€TCA U3 CUCTEMbI MOHATHH O
XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBbl MOHATHM O XUMHUYecKoM peakumu. OOe 3TH CHUCTeMBbI CTPYKTYpHO OpPraHM30BaHbl IO NPHUHIIHUITY
IIOCJIEIOBATEIPHOTO PAa3BUTUSl 3HAHWN HAa OCHOBE TEOPETHUYECKHX IPEICTABICHHWNA PA3HOTO YPOBHS: aTOMHO-MOJIEKYJSIPDHOTO YYEHHsI KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs Ilepumonnueckoro 3axkona JI. M. MenneneeBa Kak OCHOBHOIO 3aKOHA XMMHH, YYEHHMS O CTPOCHMM aTOMAa M XUMHUYECKOU CBS3H,
NPEJCTaBICHUNH 00 DSJIEKTPOJUTHUYECKOW JUCCOLMALIMM BELIECTB B pPACTBOpax. TeopeTHdecKkHe 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIIMPHUYECKU
MIOJTYYSHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIMONHAA (PYHKIIUH OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MTPAKTUYECKOTO IPUMEHEHHUS U MTOJTYYEHUSI N3y4aeMbIX BEIIECTB.

Takast opraHuzanusi coiep)KaHusi Kypca CHOCOOCTBYET INMpPEJICTaBICHHIO XUMHUYECKONW COCTABIISAIOLICH HAy4YHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOMU
npupobl. Tem cambiM obOecriedrBaeTcss BO3MOKHOCTh (POPMUPOBAHUS Y 00YyHaIOIIMXCSl IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAaHUIO M METOJaM MO3HAHUS
B Hayke. BaxHO TaxXe 3aMETUTb, YTO OCBOEHHUE COJEP)KaHUS Kypca INPOUCXOAMUT C MPUBJICUYECHUEM 3HAHMN M3 paHee M3YUYEHHBIX KypcoB: «OKpysKarolui
Mup», «bronorus. 5—7 knacce» u «®Pusuka. 7 Kaace».

IOE/IN N3YYEHNSA YYEBHOI'O ITPEJMETA «XUMHWSA»

K HampaBrieHuio nepBOCTENEHHONW 3HAYMMOCTH TPU peanu3aliu 00pa3oBaTeIbHbIX (QYHKIHMHA npeaMera «XUMHSD» TPAIUIHOHHO OTHOCAT (OPMUPOBAHUE
3HaHUN OCHOB XMMMYECKOM HayKd KakK 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB
MHPOBOH KyJbTypHhl. 3a/1a4a IpeMeTa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaXKHEHIINX (PaKTOB, MOHSATHIA, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JTOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, sA3blKa HAyKH, 3HAHMM O HAayYHbIX METOJaX H3YyYEHHs BEUIECTB U XMUMHUYECKUX
peakiuid, a Takxke B (OPMUPOBAHMM U PA3BUTUM YMEHHMHA U CIIOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C IJITAHUPOBAHUEM, HAOIIOJAECHUEM MU NPOBEACHUEM
XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0/IEHHEM IpaBUJl 0€30I1aCHOr0 OOpaIeHHsl C BELIECTBAMU B IIOBCEHEBHON KU3HU.

Hapsiny ¢ 5TuM 1nenu u3ydeHus mpeaMmera B IpOorpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOI'O OOLIETO
oOpa3zoBanust. CerogHs B 00pa3oBaHUU 0CO00 3HAUMMOI PU3HAETCS HANPABICHHOCTh OOYUYEHHUS HAa pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (GOpMUpPOBaHUE €€
UHTEJUIeKTa M o0mmiel KynpTypbl. OOydeHHE YMEHMIO YYUTbCS W NPOJOJDKATh CBOE 0Opa3oBaHUME CAMOCTOSITEIbHO CTAHOBUTCS OAHOM W3 BaKHEUIIMX
GyHKIUI y4eOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM IIpH U3yYEHUH MTPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HaUeHUE PUOOPENIH TaKue LeNH, KakK:

(bopMUpOBaHNE HHTEIJIEKTYaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPHHSATHUIO PELICHUH,
CIOCOOHOM alaiTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

HaIpaBJIEHHOCTh OOyUEHUS HAa CUCTEMATUYECKOE IPHOOIIEHUE YYalllUXCsl K CaMOCTOSITENIbHON I103HAaBaTENbHON JAEATEIbHOCTH, HAayYHBIM MeETOJlaM
MO3HaHUs, POPMUPYIOLIMM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

o0ecrnieyeHre ycloBHil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO0 00YYaIOIIMMUCS OIbITa Pa3HOOOPA3HOM NEATENbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I PA3IMYHBIX BUIOB JIESTEIbHOCTH;

dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIEr0 MUpa Ha OCHOBAHUU 3HAHUMN U OTIBITA, MOJYUYEHHBIX IPU U3YYEHUN XUMHUH;

dbopMupoBaHue y oOydarolmuxcs TyMaHHUCTUYECKUX OTHOIIEGHWUHM, MOHMMAHHWS IIEHHOCTH XWUMHUYECKMX 3HAHWA [ BBIPAOOTKH DKOJIOTUYECKU
11e1eco00pa3HOro MoBeACHUsI B ObITY U TPYIOBOM JESATENLHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPY KAIOLIEH MPUPOIHON CPEIbI;

pasBUTHE MOTHBALIMH K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH, FTOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MPpOGUIIs U HAPABICHHOCTH JATBHEHIIIETO O0yICHHSI.



COAEPXAHUME YYEBHOTI'O ITPEJIMETA

IlepBoHauya/ibHbIE XUMHYECKUE TIOHATHS

[Ipeamer xumun. Ponb Xxumuu B KU3HM 4desoBeka. Tenma u BemiectBa. Pu3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. llonsTue o
METO/axX MO3HAHMS B XMMUU. XUMUS B cUCTeMe HayK. UucTeble BeniectBa U cMecH. CriocoOb! pa3enieHus CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThI. CHMBOJIbBI XUMHUYECKHX 3J1€MEHTOB. [IpocThie U crokHbIE BEIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xummnueckass (opmyna. BajgeHTHOCTP aTOMOB XMMHYECKMX 3JEMEHTOB. 3aKOH MOCTOSHCTBA cocraBa BemiecTB. OTHOCHTeNbHAas aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

@u3nyeckue M XUMHUYECKHUE SBJIECHHA. XMMHUYECKas peakuus M e€ INpPU3HAKU. 3aKOH COXPAHEHMs] MAacChl BEIIECTB. XHWMUYECKUE YpaBHEHUS.
Krnaccudukanus XuMHUYECKUX peakluil (COeMHEHUS, Pa3I0KEeHHs, 3aMEILIEHUs, OOMEHa).

XUMHUUECKUI SKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYyNOH, ¢ mpaBwiaMu paboThl B JabopaTopuu M npuéMamu oOpamieHus ¢ J1abopaTOpHBIM
o0opy0BaHUEM; M3yUEHUE U OINucaHhe (PU3MUECKUX CBOMCTB OOpa3lloB HEOPTaHWYECKUX BEIIECTB; HaONoneHue (pu3nueckux (IJIaBICHHUE BOCKA, TasHHUE
JpJa, paCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCALUS BOJAbI) U XUMUYECKHUX (TOpPEHHE CBEYM, NPOKAINBAHUE METHOW MPOBOJIOKH, B3aUMOJCHCTBHUE
MeJa ¢ KHCIIOTOM) sIBIeHUH, HaOII0IeHHe U ONMCaHNue MTPU3HAKOB MIPOTEKAHUSI XMMHUYECKUX peakluil (pa3liokeHre caxapa, B3auMOIEHCTBUE CEPHOI KUCIOTHI
¢ xyopuaoMm Oapus, pasznoxenue rugpokcuna menu(ll) mpu HarpeBanum, B3amMoOAEHCTBHE Xkene3a ¢ pactBopoMm conu meau(Il)); m3ydenuwe crmoco6oB
pasnenenus cMmecedd (C MOMOIIBIO MarHuta, (UIbTpPOBaHHE, BBINApUBaHUE, AMCTUIIIALUSA, XpomaTorpadus), NMpoBeleHUWE OYMCTKH IOBAPEHHOW COJIH;
HaOJI0ICHNE U OTIMCAHKE PE3YJIbTaTOB MPOBECHHUS OIBITA, HIUTIOCTPUPYIOILIETO 3aKOH COXPAHEHHUsI MacChl; CO3aHNE MOEIICH MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKNX BelleCcTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopon — snemMeHT U mpocToe BeniecTBo. HaxoxkaeHue Kuciopoia B mpupoje, Gu3nyeckue 1 XMMUIECKHe
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kucimoponaa. CrnocoObl MOTy4YEHHs] KHCIOpOAa B JIaOOpaTOPUM U MPOMBINUIEHHOCTH. Kpyroopot
Kuciopoaa B npupoae. O30H — ayuioTpornHas MOAU(HUKaLUs KACIOPOa.

TemnoBoit 3¢(eKkT XUMHUUECKON peaklnu, TEPMOXUMHUYECKHE YPAaBHEHHUS, 3K30- U DHJIOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib U METaH. 3arpsi3HEeHUe
BO3/yXa, YCUJIEHUE MAPHUKOBOTO (P PeKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bogopon — snement u npoctoe BemecTBo. HaxoxxaeHue Boopoaa B mpupojie, Gusnueckue 1 XuMU4ecKiue CBOMCTBa, MpUMEHEHHE, CIIOCOObI IOTyUYeHUS.
Kucnotsl u comnmu.

KomuyectBo BemectBa. Moib. ModsipHast Macca. 3akoH ABoraipo. Mossipablii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM yPaBHEHUSIM.

®dusnueckue cBoKcTBa BOAbL. Bona kak pactBoputeins. PactBopsl. HacslllieHHbIE M HEHACBILLIEHHBIE pacTBOPLI. PacTBOprMOCTh BeniecTs B Boae.MaccoBas
JI0JI1 BEILECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBa BOJbl. OcHOBaHMA. Ponb pacTBOpOB B NPHUPOJAE U B JKHU3HHU 4elnoBeKa. KpyroBopoT BOIbI B IPUPOJE.
3arpsi3HeHue npupoaHbIX BoA. OXpaHa U OUUCTKA IPUPOJIHBIX BOJ.

Knaccudukanuss neopranuyeckux coeauHeHuid. Oxcuapl. Knaccudukamuss okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpa3yromme. Homenkinarypa okcuoB (MeXAyHapoHas U TpUBHaAIbHas). PU3NUECKUEe M XMMUYECKHE CBOMCTBA OKCUIOB. [lomydyenne okcumos.

OcnoBanus. Knaccudukanusi ocHOBaHUM: MIENOYM M HEpacTBOpUMBbIE OCHOBaHUS. HomeHknatypa ocHOBaHMM (MEXIyHapoaHas W TpPUBUAJIbHAsA).
Du3NYECKHE U XMMUYECKUE CBOMCTBA OCHOBAHUH. [1oydyeHre OCHOBaHHUIA.

Kucnotel. Knaccuduxauus kucinor. Homenkiatypa KHCIOT (MeXAyHapoiHas U TpuBHaibHas). dusnueckre M XUMHUYECKHE CBOICTBa KHUCIOT. Psj
aktuBHocTH MeTtauioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coneld (MexXayHapoaHasi M TpUBHANIbHAS ). DU3HUECKHE M XUMHUYECKHE CBOMCTBA colie. [lomydenue comei.

I'eneTnueckas cBsI3b MEX/y KJacCaMHU HEOPraHUYECKUX COEAUHEHUN.

XUMHUYECKUI HKCIIEPUMEHT: KaueCTBEHHOE OMpE/IeICHUE COIepKaHUS KUCIOPOa B BO3yXe; MOMyueHue, COOMpaHue, pacrno3HaBaHue U U3y4eHHe CBONCTB
KHCJIOpO/a; HAOII0ACHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM M YCIOBHS BO3HHMKHOBEHMS W NpPEKpalleHHs ropeHus (moxapa); 03HAKOMJICHHE C
o0Opa3amMi OKCHJIOB U OIIMCAaHHE UX CBOMCTB; MOJyueHUE, COOMpaHue, paclio3HaBaHWe U U3yUYeHHE CBOMCTB BOJOpOa (TOpeHHe); B3aUMOICHCTBIE BOIOPOAA



¢ okcuaoM Menu(ll) (Bo3amMoxkHO HcHONb30BaHHE BUAEOMAaTEpUasIoB); HaOIIOAeHHE O0Opa3IOB BEIIECTB KOJUYECTBOM | MOJb; MCCleAOBaHHE O0COOEHHOCTEN
pPacTBOPEHMS BEILECTB C Pa3IUYHOM pPACTBOPUMOCTBIO; IIPUIOTOBIICHHE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBUE BOJIBI C METAJUIAaMH (HaTPUEM U KajbIlMeM) (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUAJIOB); ONPEACIICHUE PACTBOPOB KHCIIOT M MIEIOYEH C
MIOMOIIIBI0 WHAMKATOPOB; HCCIeN0BaHHE OOpa3lOoB HEOPraHMUYECKMX BELIECTB Pa3lIMYHBIX KIJIACCOB; HAOIIOJACHUWE W3MEHEHUs OKPAaCKU WHAMKATOPOB B
pacTBopax KUCJIOT U IIesoueli; u3ydeHue B3aumozeiictsust okcuaa meau(ll) ¢ pactBopoM cepHOi KUCIOTHI, KUCIOT ¢ METAJUIAMHU, peaklUuil HEUTpaln3aluy;
IIOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajula APYIMM U3 pPAacTBOpa COJIM; PEIICHHE HKCIIEPUMEHTAJIbHBIX 3a7a4 II0 TEeMeE
«BaxkHennme KJ1acchl HEOPraHUYECKUX COCTUHECHHIN.

Ilepnoagnyecknii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jaeMeHTOB JI. U. MenpeneeBa. CtpoeHne aTroMoB. XHMHYeCKasi CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIE PEaKIMU

[TepBble MONBITKM KJIACCH(PHUKAIMKA XUMHUYECKUX 3JeMEHTOB. [IoHATHE O rpymmax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIC W IIEOYHO3EMENIbHbIE METasllbl,
raJIoreHbl, HHEPTHBIE ra3bl). DIEMEHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[Tepuonuueckuit 3akoH. llepmommueckas cucrtema xumuyeckux osiaemeHToB [I. M. MenneneeBa. KopoTkomepuosnnas M UIMHHONEPUOJIHAS (OPMBI
[Tepuonnueckoit cuctembl xuMudeckux 35emMeHToB . 1. MenneneeBa. [lepronast u rpynnsl. @U3HUECKUd CMBICT MOPSAIKOBOTO HOMEPA, HOMEPOB NEpUoa U
TPYIIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sjep. M3ortombl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aTOMOB MEpPBBIX 20 XUMHYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl /. 1. MenaeneeBa. XapakTepucTUKa XUMHAUYECKOTO 3JIEMEHTA IO €ro NosiokeHuto B Ilepuoanueckoi cucreme [[. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs PaInyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U MEpUOIaM. 3HAYEHUE
Ileproanueckoro 3akoHa u llepnonnyeckoil cucTEMBbl XUMHUUECKHUX AJIEMEHTOB JUIsl pa3BUTHS HAyKu U npakTuku. Jl. Y. MenneneeB — y4€HbIN U rpaskJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (mosipHasi U HEMOJSIPHAsI) CBSI3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenensp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peaklvu. IIporeccsl okucieHns u BoccTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH KCTIEPUMEHT: U3yuyeHue 00pa3I0B BEIIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U LIeJIOUeH;
IIPOBEJIEHUE OIBITOB, WIITOCTPUPYIOIUX PUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA (TOPEHNE, PEAKIIMH PA3I0KEHUS, COEAUHEHN).

MexnpeamMeTHblie CBSI3H

Peanuzanust MEXIpEeIMETHBIX CBA3€d NPH H3YyYCHUMM XUMHHM B 8 KJlacce OCYUIECTBISIETCS 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MIOHATUH, TaK U MTOHATUH, SBISAIOIINXCSA CUCTEMHBIMU IS OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO01e ecTecTBEHHO-HAyYHbIe MOHATHS: HAy4yHbIH (akT, TMHOTE3a, TEOPHs, 3aKOH, aHAIU3, CUHTE3, KiIaccH(UKalus, MEepUOJUYHOCTb, HAONIOJICHHE,
JKCIIEPUMEHT, MOJEIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®dusuka: Marepus, aroM, IEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, WU30TOIbI, PaJHMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsAll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEILEeCTBa, a3, (u3nuecKkrue BeJIUUNHBI, eUHHUIIBI U3MEPEHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorust: porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPO/IbL, IOJIE3HbIE HCKOMIAEMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3Y/IBTATbBI

W3ydyenne xumuu B § Kiacce HANpaBlIEHO Ha JOCTH)KCHHE OOYYAIOIIMMUCS JIMYHOCTHBIX, METAMPEAMETHBIX U TPEAMETHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOTO MpeameTa.
JIMUHOCTHBIE PE3YJ/IBTATBI

JImuHOCTHEIC PE3YIbTaTbl OCBOCHUA IPOrpaMMbl OCHOBHOTO O6IH€FO 06p330BaHI/I$I JOCTUTAOTCA B XOHAE O6y‘-IeHI/I$I XHUMHUU B C€IHUHCTBEC yqe6H0171 n
BOCIIUTATEIbHOM JACATCIIBHOCTHU Opl" aHu3alliu B COOTBCTCTBHU C TPAAULIMOHHBIMHA pOCCPIfICKPIMPI COOUOKYJIbTYPHBIMU W NYXOBHO-HPaBCTBCHHLIMU



LEHHOCTSAMHU, NPUHATHIMH B OOIIECTBE MpaBWJIAMU W HOPMaMHU MOBEIEHHUS M CHOCOOCTBYIOT IpOLIECCAaM CaMOIO3HAHUS, CAMOPAa3BUTHUS U COLMATHM3AIIMHI
00ydaromuxcs.

JIndaHOCTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTH:

IIaTproTHYECKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HAcleAHI0, TOHUMaHMsI 3HAUE€HUsI XUMUUYECKON HaAYKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOM MHpOpMaLUEil 0 MepeaOBhIX TOCTH)KEHUSIX M OTKPBITUSX MHUPOBOM U OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTpONCTBE MHpa U 00IIECTBa;

I'paxxnanckoro BocnMTaHus

2) mpeacTaBlIeHUsI O COLMAIbHBIX HOPMax U MpaBUIaX MEXKINYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-HMCCIeI0BaTeNbCKOM, TBOPYECKOM M JAPYIHMX BHJAX JAEATENbHOCTH; TOTOBHOCTH K PasHOOOpPa3HOM COBMECTHOM NEATENBbHOCTH IpH
BBINIOJTHEHUHM Y4YeOHBbIX, ITO3HABATENIbHBIX 3a/lay, BBIMOJIHEHUH XHUMHUYECKUX JKCIHEPUMEHTOB, CO3JIaHUM Yy4YeOHBIX TPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aHMMOIIOMOIIM B ITpOIecce ATOM yueOHOH esTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHHE U MOCTYIKU CBOMX TOBApHILEH
MTO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 IO3HAHUSA

3) MHPOBO33PEHYECKUX TPEJCTABICHUNH O BEHIECTBE M XHMHUYECKOM peakIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKHd U
COCTABJISIOLINX OCHOBY JUIsl MOHMMAaHHs CYIIHOCTH HAyyHOW KapTUHBI MHpa; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHA MPUPOIHI,
B3aUMOCBS35IX YEJIOBEKA C MPUPOJHOM CPEIoi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHMBOB, HAlPaBJICHHBIX Ha IOJIy4eHHE HOBBIX 3HAHUN MO XUMHH, HEOOXOTUMBIX Ul OOBSCHEHHs HaOII0JaeMBIX MPOIIECCOB U
SIBJICHUI;

5) nmo3HaBaTeNbHOM, MHPOPMAITMOHHON U YUTATEIbCKON KYJIBTYpbl, B TOM YHCIIC HaBBIKOB CAMOCTOSITEILHON pabOThI ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON
JUTEPATypPOH, TOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMU HH(OPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyuYeHHMIO M TO3HaHUIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, MPOEKTHOM M HCCIeI0BATEIbCKON
NeSITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTU U YPOBHSI 00y4YeHHUs B JalbHEHUIIEM;

DopMHPOBAHHA KYJIbTYPBbI 310POBbS

7) O0CO3HaHMS LIEHHOCTU KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/IOPOBBIM 00pa3 >KW3HU, OCO3HAHUS IOCIEICTBUN U
HENPUATHS BPEAHBIX NPUBBIUEK (YIOTPEOIEHUS aJIKOTroJis, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOACHUS NpaBUil 0€30MaCHOCTH MPH OOpaIIEHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HH;

TpyaoBoro BocnuTaHus

8) uHTepeca K MPaKTUYECKOMY HM3Y4YeHUIO podeccuil U TpyAa pa3aIudyHOTo poja, yBaKEHUE K TPYy U pe3yibTaTaM TPYJIOBOU JESTEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPHUMEHEHMs IPEIMETHBIX 3HAHMHA 0 XUMHM, OCO3HAHHOTO BBIOOpA HMHAMBHUIYAJIbHON TPAeKTOPUM MPOAOIDKEHHMS 0O0pa3oBaHUS C YUETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; yCHEemHON MpodeccnoHanbHOM AeATeNbHOCTH U Pa3BUTHUS
HEOO0XO/IMMBIX YMEHHI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(EeCCHOHAIBHON cpee;

IKOJT0TrHYeCKOr0 BOCIIUTAHUSA

9) 3KOJOTHYECKH 11eTIeCO00Pa3HOT0 OTHOLICHHUS K MPUPOJIE KaK UCTOYHUKY XKHU3HH Ha 3eMJjie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHUS IEHHOCTH 3JI0pPOBOTO
u OezonacHoro o0pa3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHUS LIEHHOCTHU COOIIOACHUS
npaBui 0€30MacHOr0 MOBEACHUS MIPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYaLUsIX, YTPOXKAIOLINX 30POBBIO U KU3HU JIIOJICH;

10) cnocoOHOCTH NPUMEHSATH 3HAHUS, MMOJydaeMble MpU HM3YYEHUM XHMMHM, JUIS PElIeHUs 3a/ad, CBA3aHHBIX C OKpYy)Karolled NpUpOIHON cpeioH,
TIOBBIIIEHUS] YPOBHS 3KOJOIMYECKON KyJIbTYPBhI, OCO3HAHUS II100AJBHOIO XapaKkTepa SKOJIOTHYECKUX MPOoOJieM U MyTel MX PEeIIeHUs MOCPEICTBOM METOJIOB
XUMUH;

11) 5KOI0TrMYECKOr0 MBIIIIEHNS, YMEHHS PyKOBOJCTBOBATHCS UM B [I03HABATENIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIbHON MTPAKTHKE.



METAIIPEJMETHBIE PE3YJ/IBTATBI

B cocraBe meTanpenMeTHBIX PE3yJIbTaTOB BBIICSIOT 3HAYMMBIC I (POPMUPOBAHUS MHPOBO33PEHHs OOIEHAYYHBIE MOHATHS (3aKOH, TEOPHS, MPUHIIHII,
rumnoresa, (pakt, cucrema, Mpouecc, SKCIEPUMEHT H JIp.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaxX WM MO3BOJSIOT HAa OCHOBE
3HaHUHM U3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJACTABICHUE O IEJIOCTHON HAyYHOW KapTWHE MHPA, U YHUBEPCAIbHBIC YueOHBIC NEeUCTBHs (TIO3HABATEIbHBIC,
KOMMYHHKaTHUBHbBIC, PETYJIATUBHBIC), KOTOPhIE 00ecieunBaoT (pOopMUpPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY TNIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
JIESITCIIbHOCTH.

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHUS O00pa30BaTENbHON MPOrpaMMbI MO XHUMHH OTPaXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU I103HABATEIBHBIMU
IeMCTBUSMH, B TOM YHCIIE:

ba3oBbIMH JJOrHYeCKHMMHU JeiiCTBUSIMHU

1) yMeHueM HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHUM 3HAHWUW: DPACKPBIBATh CMBICT XHUMHYECKUX TMOHATHH (BBIACISITH WX
XapaKTepHbIe MPHU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMH TOHSATHSMH), HCIOJNB30BATh MOHSATHS Al OOBSCHEHHUS OTICNBbHBIX (PAKTOB M SIBICHUM;
BBIOMPATh OCHOBAHMS M KPUTEPHUH I KIaCCU(PUKAIMN XUMHUYECKUX BEIIECTB MU XMMHUUYECKHX PEAKIHMK; yCTaHABJIMBATH MPUYHMHHO-CIEACTBEHHBIC CBS3H
MeXI1y O0OBEKTaMH H3yUeHUs; CTPOUTH JIOTUYECKHE PACCYKACHUS (MHAYKTUBHBIE, IeIyKTUBHbIE, 10 aHAJIOTHH); A€TaTh BHIBOABI U 3aKITIOUYCHHS,

2) yMEHHEM TPUMEHSTH B IIPOLIECCE MO3HAHUS MOHATHS (MMPEIMETHBIC U METAIIPEIMETHBIC), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOIh3YEMbIC B XUMUH,
peoOpa3oBhIBATh IIUPOKO MPUMEHSIEMbIE B XHMUU MOJEIbHBIE NPEICTABICHUS — XHUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTa), XUMHU4YecKas (opMmyla u
ypaBHEHHE XHMHYECKOW peakiuu — TPU pEHICHUH Y4YeOHO-TO3HABATEIBHBIX 3a7ad; C YYETOM OSTHUX MOJICIBHBIX TPEICTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB MU XUMUYECKUX PEAKIIN; BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYMHHO-CIIEJICTBEHHBIE CBA3M M MPOTUBOPEUYUS B M3YyYAaEMbIX MPOIECCAX U ABJICHUAX; Mpeiaratb KPUTEPUU ISl BBISIBJICHUS ATUX 3aKOHOMEPHOCTEN M
MPOTUBOPEUHI; CAMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus y4yeOHOM 3amayn (CpaBHMBATh HECKOJIBKO BAapHUAaHTOB pEIIEHHUS, BBHIOMpATh Haubolee
MOAXOIAIINKN C Y4ETOM CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPHERB);

ba3oBbIMHu MccIe0BATEILCKUMHU AeHCTBUSIMH

3) yMeHHEeM HCTOIB30BaTh MOCTABJICHHBIC BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHMSI, a TAK)KE B KAYECTBE OCHOBBI /Ui (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

4) mpuoOpeTeHHne OIbITa MO IJIAHUPOBAHHWIO, OPTaHU3AIMH WM TPOBEICHUIO YUCHHYECKUX JKCIIEPUMEHTOB: yMEHHE HaOMIOAaTh 3a XOJI0OM IIpoliecca,
CaMOCTOSITENILHO TIPOTHO3UPOBATH €T0 Pe3yibTat, (GopMyIHpoBaTh 000OIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICTOBAHMS, COCTABIISTh
OTYET O IpojeNaHHON paboTe;

Pa6otoii ¢ ungopmanueit

5) ymeHuweMm BBIOMpaTh, AHATW3UPOBATH W HHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BUIOB M (OpPM MpeacTaBiIeHUS, TMOIYyYaeMyl W3 Pa3HBIX
WMCTOYHUKOB (HAy4YHO-TIOMYJIApHAs JUTepaTypa XHMHUYECKOTO COJACpXaHHs, CIpaBOYHbIE MocoOus, pecypchl HHTepHETa); KpPUTHYECKH OIICHHBATH
MIPOTHUBOPEYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

6) yMEHHEM MIPUMEHSTh Pa3INYHble METO/BI U 3aIIPOCHI MIPH MOUCKE U 0TOOpe MHPOPMAIIUN M COOTBETCTBYIOLINX JaHHBIX, HEOOXO TUMBIX JJIsl BBITIOJTHEHUS
y4eOHBIX ¥ TIO3HABATEJBHBIX 3a7a4 ONPEeNeNEHHOTO THUIIA; MPUOOpPETEeHHE OIbITa B 00JIACTH HCIOIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, OBNAJCHHUE KyJIbTypOHl aKTUBHOTO WCIIONIb30BAHUS PA3IUYHBIX IOHUCKOBBIX CHCTEM; CAMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (GOpMy
MpEeACTaBICHUS WH(OOpPMAIMM W WUTIOCTPUPOBATH pelIaeMble 3aJaddl HECIOKHBIMH CXEMaMH, IuarpaMMaMH, JIpyruMu ¢opMamu Tpadukd U WX
KOMOMHAIIUSIMU;

7) yMEHHEM HCIIOb30BaTh U aHAJTU3UPOBATH B IMPOIECCE yU4eOHON M HMCCIIENOBATEIBCKON IEATEIHHOCTH HMH(POPMAIMIO O BIMSHUHM MPOMBIILICHHOCTH,
CEJIbCKOT'0 X034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH NPUPOJHON CPEbI;

YHuBepcaaibHbBIMH KOMMYHHUKATUBHBIMH e CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIMPOCHI (B XO/I€ TUANOra W/WIU JUCKYCCHUU) TIO CYIIECTBY 00CYX1aeMOi TeMbl, JOPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCHUTEIHHO
BBINOJHEHUS TTPEIOKEHHOM 3a/1a4u;



9) mpuoOpeTeHHEe ONbITa MPE3CHTALMU PE3yJIbTaTOB BBIIOJHEHUS XUMHYECKOIO 3KCIepuMeHTa (1adopaTopHOro OmbITa, jJabopaTopHOM padoThl 1O
HCCIICZIOBAaHHIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA);

10) 3auHTEpeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEILHOM U UCCIIEIOBATENLCKOM ACSITEILHOCTU MIPH PEIICHUH BO3HUKAIOIIUX pobiieM Ha
OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS MO3MLUHN (00CYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbI€ LITYPMbD», KOOPJMHAIIUS COBMECTHBIX JeHCTBUI,
OTIpeJieNIeHUe KPUTEPUEB 10 OIIEHKE KaueCcTBa BHITIOJIHEHHON pabOTHI U 1Ip.);

YHuBepcaTbHbIMU PeryJsiITHBHBIMH /1eiiCTBUSIMH

11) YMEHHUEM CaMOCTOATCIBHO OIPEACIIATE LEIN ACATCIbHOCTH, IIJIAHUPOBATh, OCYHICCTBIATE, KOHTPOJIUPOBATh U IIPU HGO6XOJII/IMOCTI/I KOPPEKTUPOBATH
CBOIO JIESTEIbHOCTh, BbIOMpaTh Hanbojee 3¢ (EeKTUBHBIC CIOCOOBI pEHICHUS Y4YeOHBIX M IO3HABATENbHBIX 3ajlad, CaMOCTOSITEIbHO COCTABIATH HIIH
KOPPEKTUPOBATh MPEJIOKEHHBIM alropuT™M AEMCTBHI NMpU BHINOJHEHHM 3aJaHUM C YYETOM IOJIyYEHHsS HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIUsIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3ysbTaTa 3asBICHHOH 11eJIH;

12) yMeHueM HCTONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBHHU 3a/laHUM.

INPEAMETHBIE PE3YJ/IbTATBI

B cocTaBe npeaMeTHBIX pe3ysIbTaTOB 110 OCBOSHHIO 0053aTEIbHOTO COAEPIKaHUs, YCTAHOBICHHOTO JaHHOM NMpUMepHON paboueil MporpaMMo, BbIJIEINAIOT:
OCBOEHHBIE 00YYaIOIIMMUCS HAYUYHbIE 3HAHMS, YMEHUS U CIIOCOOBI NEHCTBUM, cenupuueckue A IpeaMeTHON o0nacTu « XUMHUsA», BUIBI AESITEILHOCTH TI0
MIOJIyYEHHIO HOBOT'O 3HaHMUS, €r0 HHTEPIpPETaIMY, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYyallUsX.

[TpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:

1) packpvisams cmblci OCHOBHBIX XUMHUYECKUX IOHATHH: aToM, MOJEKyJa, XMMHUECKUIl 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEILECTBO, CMEChH
(omHOpOJIHAS W HEOJHOPOJIHAs), BaJEHTHOCTb, OTHOCUTEIbHASI aTOMHAsi U MOJIEKYJISIpHAsk Macca, KOJIMYECTBO BEILLECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
70151 XMMHYECKOTO 3JIEMEHTa B COEJUHEHUH, MOJSPHBIA 00BEM, OKCHJ, KUCIOTAa, OCHOBAaHHUE, COJb, 3JEKTPOOTPHUIATEIBHOCTb, CTEHEHb OKHCJICHHS,
XUMHUECKas peaklus, KiaccupuKalus peakUuid: peakuuud COEIMHEHUS, PEaKIMHU pas3JIoKEHUs, pPEaKIUH 3aMElICHUs, peakluuu OOMEHa, JK30- U
SHIOTEPMHUUYECKHE PEaKLUH; TeIuoBol 3¢ddekT peakiuu; sapo aToma, 3JIEKTPOHHBIN €10 aToMa, aTOMHas OpOHTalb, paAuyC aToMa, XMMUYECKas CBS3b,
MoJIIpHasl U HEMOoJsipHas KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0Jisl BeulecTBa (IPOLEHTHAs KOHIEHTpalus) B
pacTBope;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHATH 3TH MOHATHS PU ONKUCAHUU BEIIECTB U UX MPEBPALCHUIH;

3) ucnonv3o6ams XUMUYECKYIO0 CUMBOJIMKY IS COCTaBIIeHUS ()OPMYJI BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKIIUM;

4) onpedensams BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb OKHCIEHUS IEMEHTOB B OMHAPHBIX COETUHEHUSIX; MPUHAIEKHOCTh
BEIIECTB K OIpeIeIEHHOMY KJIacCy COeAMHEHHH 1o (hopMysiaM; BUJ XUMHUECKON CBSA3U (KOBAJICHTHAs M MOHHAS) B HEOPTAaHUUECKUX COCTUHECHUSX;

5) packpwvisams cmwicn llepuoamaeckoro 3akona [[. M. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE TEPUOJUICCKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB OT MX NOJokeHus B Ilepuoanueckoil cucreme; 3aKOHOB COXPAHEHHUS] MAaccChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUYEHUS,
3aKOHa ABOTrajJpo; ONHKCHIBaTh U XapakTepu3oBaTh TabinyHyro (opmy llepnonnyeckoil cucteMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSATHS «IJIaBHAas
noarpynna (A-rpynna)» u «mnobounas noxarpynmna (b-rpymma)», Manble U OOJbIIME MEPUOJbI;, COOTHOCHUTh 00O3HAYEHHUs, KOTOPhIE MMEIOTCS B TaOIUIE
«Ilepuonnyeckas cucrema xumudeckux neMenToB Jl. . MenzaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
U 3apaf sipa, o0lIee YnucIIo 3JIEKTPOHOB U PACIIPEICIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

6) xknaccuguyuposams XUMUYECKUE 3JIEMEHTHl; HEOPraHMYECKHE BEIIECTBA; XMMHUYECKHE peakuuu ([0 YMCIAy M COCTaBy YYAacTBYIOIIUX B peaklIuu
BEIIECTB, 110 TEIIOBOMY 3 deKTy);

7) xapaxkmepuzoeams (onucviéams) O0IIME XUMHUYECKHE CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEP)KIasi OMHUCAHUE MPUMEpPaAMH MOJIEKYJISPHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

8) mpoeno3upoéams CBOWCTBA BEILECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX IMPEBpALICHUH B
pa3IMYHBIX YCIOBHSIX;



9) evluucAmMb OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MaccChl BEIIECTB; MacCOBYIO JOJI0 XMMHYECKOTO 3JIEeMEHTa MO (opMmysie COeqUHEHHS,
MacCOBYIO JIOJIIO BEILLIECTBA B paCTBOPE; IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKUy;

10) npumensims OCHOBHBIE ONEpPALUN MBICIUTEIBHOU NEATENIbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE, 0000IleHue, CUCTeMaTH3aluI0, KIACCU(PHUKAIUIO,
BBISIBJIEHHE NPUYMHHO-CIEACTBEHHBIX CBA3EM — ISl U3YyUYEHHUsS] CBOWCTB BELIECTB M XMMHUYECKHMX DPEAKIMI; €CTECTBEHHO-HAyYHbIE METOJBI MO3HAHUA —
HabI0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH);

11) cnedoéams nipaBuiaM TOJIB30BAHUS XMUMHUYECKOH MOCYA0H U 1abopaTopHBIM OOOpYZOBAaHMEM, a TakKe MpaBWiIaM OOpalleHHUs C BEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBITIOJHEHHIO J1A0OPAaTOPHBIX XMMHUYECKUX OIBITOB 0 MOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOpOJA U
KHCJIOpO/Jia), IPUIOTOBJICHHUIO PAacTBOPOB C ONPEAECIEHHOM MaccOBOM [J0JIell pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH M TPOBOJAUTH XUMHUYECKHE
SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYyC, peHOI(pTaenH, METUIOPaHXK U Ap.).
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